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SUBMARINE TELEGRAPHS. 


Tue history of submarine telegraphs, so far as their practical use 
is concerned, dates from 1851. In the lately issued blue-book on 
submarine telegraph cables a tabular summary is given of the name, 
owners, dates of laying, manufacturer, length, construction, weight 
per mile, size, condition immediately after being laid, and present 
condition of all the shallow-water and deep-water cables yet sub- 
merged. 

SHALLOW WATER-LINE. 


The Submarine Company’s first cable, from Dover to Cape 
Grisnez, was made by R. 8. Newall and Co., and laid in 1851. It is 
254 miles long, contains four No. 16 copper wires, covered with 
gutta-percha to No. 2, and enclosed by ten No. 1 iron wires. It 
weighs 7 tons per mile, and was found good after being laid, and is 
now in good working order. 

The first Holyhead and Howth cable, owned and made by 
R. 8. Newall and Co., was laid in June, 1852. Length, 65 knots; 
one No. 16 copper wire covered with gutta-percha, and twelve 
No. 12 galvanised iron wires. Weight 10 ewt. per mile; worked 
for three days only. 

The first Portpatrick and Donaghadee cable, made by R. 8. Newall 
and Co.,and of which 15 miles were laid and lost in 1852, had six 
No. 16 copper wires, the central one being covered to No. 4 gauge, 
and the others to No. 2, with gutta-percha, the whole being covered 
with twelve No. 2 iron wires. Of the 15 miles laid the testing was 
imperfect. The whole was picked up in 1854. 

‘The Danish Government's first cable, across the Belt of Denmark, 
was made by Newall and Co., and laid in 1853. It is 18} miles long, 
has three No. 18 copper wires covered with gutta-percha to No. 4 
gauge, this being served with yarn, and the whole covered with 
nine wires of No. 2 gauge. This cable weighs 4} tons per mile, is 
3hin. in circumference ; its electrical condition was good when laid, 
and it is now in full working. 

The Submarine Company's Dover and Ostend cable, made by 
Newall and Co., and laid in 1853, is 80} miles long. It has six 
No, 16 copper wires, covered with gutta percha to No. 2 gauge, and 
twelve No. 2 iron wires. It weighs 6} tons per mile; its electrical 
condition was good when laid, and is good now. 

Four of the Electric and International Company's five cables from 
Orfordness, Suffolk, to Holland, were made by Newall and Co., 
and the fifth by Glass, Elliot, and Co. The first was laid in May, 
1853, the second in June, and the third in September of the same 
year. The fourth was laid in September, 1855. ‘These cables are, 
respectively, 119, 118, 123, and 119 miles long, and have each 
a single No. 16 copper conductor covered with gutta percha to No.1 
gauge, this being taped and served with yarn, and the whole 
covered with ten No. 8 galvanised iron wires. he cables weigh 2 tons 
to the mile, are2}-in. in circumference, their insulation when laid was 
perfect, but Nos. 1, 3 and 4 have been repeatedly broken by anchors, 
are now picked up, and will not, probably, be relaid. Their insula- 
tion is perfect, the iron, however, much rusted. No. 2 is in good 
working order, and its insulation as perfect as ever. The fifth 
cable, 136 miles long, to Haerlem,‘was laid by Glass, Elliot, and Co., 
in September, 1858. It has four No. 13 copper wires, each covered 
with gutta percha, and twoof the four with Chatterton’s compound 
to No.0 gauge, and each again covered with ten iron wires of 
No. 00 gauge. This cable weighed 93 tons to the mile, is 5in. in 
circumference, its electrical condition was perfect when laid, with 
the exception of that of one wire wilfully injured and since repaired, 
and the whole is now in good working order. 

The Frith of Forth cable, made by Newall and Co., and laid in 
1853, is 5 miles long, and is made up of four cables, similar to 
Newall’s Holland cables, just described, laid together. It weighs 
8 tons to the mile, and was, when laid, and still is, in perfect 
electrical condition. 

The second Portpatrick and Donaghadee cable, made by Newall 
and Co., and laid in 1853 for the British and Irish Magnetic Com- 
pany, is 25 miles long, has six No. 16 copper wires, covered with 
gutta-percha to No. 2 gauge, and twelve No. 2 iron wires. It weighs 
7 tons to the mile, is 4;2 in. in circumference, was in perfect 
electrical condition when Jaid, and is so now, never having cost a 
penny for repairs. 

The river Tay cable, 1 mile long, made by Newall and Co., and 
laid in 1853 for the Electric and International, is made of three 
cables, each the same as Newall’s Holland cables, already described. 
It thus weighs 6 tons to the mile, and has always been in perfect order. 

The Corsica and Sardinia cable, 11 miles long, was made by Glass, 
Elliot, and Co., and laid by them for the French Government in 
1854. It has six No. 16 copper wires, covered with gutta-percha to 
No. 1 gauge, with twelve No. 1 iron wires over the whole. It weighs 
8 tons to the mile, and has always been in good electrical condition, 
never having cost anything for repairs. 

The second Holyhead and Howth cable was made by Fenton, 
Hyde, and Co., and laid in September, 1854, for the Electric and 
International. It was 65 knots long, and had one No. 16 copper 
wire, covered with gutta percha to No. 0 gauge, and with ten No. 8 
iron wires. It weighed 2 tons to the mile, and was 2}in. in cireum- 
ference. It was never in working order. Newall and Co. made a 
cable of the same length and construction, which was laid on the 
same line in the same month. This, the third cable on the route, 
was in perfect electrical condition when laid, and, with few inter- 
ruptions, remained so until 1859, when it failed altogether, as is 
alleged from the rusting of the iron wires. 

The Electric and International Company’s cable, 1 mile long, from 
Hurst Castle to the Isle of Wight, was made by Newall and Co., and 
laid in 1854. The conductor and gutta percha are the same as in 
the Donaghadee cables just described, the outer covering consisting 
of ten No. 2 wires. Weight 5 tons to the mile, and circumference 
djin. In good order when laid, but beimg so mich injured by 
anchors as to be abandoned; another has been put down which is 
in perfect order. 

The British and Irish Magnetic Company’s cable, 26 miles long, 
from Portpatrick to Whitehead, was made by Newall and Co., and 
laid in 1854. In construction and weight it is precisely like the 
second Portpatrick and Donaghadee cable, already described. The 
Whitehead cable was perfect when laid, is still so, and has never 
cost anything for repairs. 

The Sweden and Denmark cable, made by Glass and Elliot, and 
laid in 1854, for the Swedish Government, is 13 miles long, it con- 
tains three No. 16 copper wires covered with gutta percha to No. 2 
gauge, with ten No. 2 iron wires over all. It weighs 6 tons to the 
mile, was in good order when laid, and is so now. 

The Black Sea cable, from Varna to Balaklava, made by Newall 
and Co., and laid for the British Government in 1855, was 310 knots, 
or 335 miles long. It had a single No. 16 copper wire covered with 
gutta percha to No. 1 gauge. For 300 miles the gutta percha was 
left bare, this part weighing 24 cwt. per mile. The shore ends had 
ten and twelve iron wires, weighing respectively 15 cwt., and 
1 ton 15 cwt. per mile. The whole was in good order when laid, 
but has since been broken. 

The Black Sea cable, from Varna to Constantinople, was made also 
by Newall and Co., and laid in 1855 for the Ottoman Government. It 
is 150 knots long, has one copper conductor, No. 16 gauge, covered 
with gutta percha to No. 2 gauge, served with spun yarn, and having 
twelve outer iron wires. It weighs 15cwt. per mile, is 1fin. in cir- 
cumference, was in good order when laid, and has since been 
broken and repaired. 

The cable from Prince Edward Island to New Brunswick, British 
North America, was made by Glass, Elliot, and Co., and laid in 1836. 
It is twelve miles long, and has one strand of seven No, 22 copper 
wires, covered with gutta percha to No. 1 gauge, with twelve No. 9 
iron wires. This cable weighs 2} tons per mile, was in perfect 
order when laid, and is so now. 

The England and Hanover cable, made for the Submarine Com- 
pany by Glass, Elliot, and Co., and laid in 1858, is 280 miles long. 
It has two strands each of four No. 22 copper wires, covered with 
gutta percha and Chatterton’s compound to No. 3 gauge, and with 











twelve iron wires of No. 6} gauge. It weighs 3 tons to the mile, 
was in good order when laid, and is so now. 

The Liverpool and Holyhead cable, made for the Liverpool Dock 
Committee by Glass, Elliot, and Co., and laid in 1858, is twenty- 
five miles long, has two No. 16 copper wires, covered with gutta 
percha to No. 3 gauge, and twelve No. 6 iron wires. It weighs 
3 tons 2 ewt. per mile, was in perfect order when laid, and is in 
good working order now. 

The Channel Islands Telegraph Company's cable, from Weymouth 
to Alderney, Guernsey, and Jersey, was made by Newall ang Co., 
and laid in 1858. It is ninety-three miles long, has one No, 14 
copper wire covered with gutta percha to No.7 gauge, this being 
well served with tarred yarn, and covered with nine No. 6 
galvanised iron wires. The weight is 2 tons 17 ewt. per mile. 
This cable was in perfect order when laid, and tests perfectly now. 
The iron wires are corroded on rocky grounds and in heavy tide- 
ways, and have been chafed through three times on sharp rocks. In 
the sand they remain perfect. 

The Isle of Man cable, from Whitehaven to the Isle of Man, was 
made by Glass, Elliot and Co., and laid in 1858. It is 36 miles 
long, has one No. 16 copper wire, covered with gutta percha to 
No. 0 gauge, and 10 No. 6} iron wires. This part is 24 in. in cir- 
cumference, but this is increased by a thick protecting covering of 
asphalte and hemp yarn to 3$in. Weight, 2} tons per mile. In 
good order when laid, and in good working order now. 

The England and Denmark cable, made for the Submarine Com- 
pany by Glass, Elliot and Co., and laid in 1859, is 350 miles long. 
It has three strands, consisting each of four No. 22 copper wires, 
covered with gutta percha and Chatterton’s compound to No. 3 
gauge, and with 12 No. 5} iron wires. Weight, 4 tons to the mile. 
In good order when laid, and is so now. 

The Folkestone and Boulogne cable, made for the Submarine 
Company by Glass, Elliot and Co., and laid in 1859, is 24 miles long. 
It has six strands, each consisting of four No, 22 copper wires, 
covered with gutta percha and Chatterton’s compound to No, 3 
gauge, and 12 No. 0 iron wires. Weight, 9} tons to the mile. In 
good order when laid, and in good order now. 

Another cable was very lately laid between Beachy Head and 
Dieppe. The Singapore and Batavia cable, made for the Dutch 
Government by Newall and Co., and laid in 1859, is 550 miles long. 
It has “seven copper wires of No. 1 (?) gauge,” covered with gutta 
percha to No, 0 gauge, this being served with yarn and covered with 
eighteen iron wires. Weight, 21 ewt. per mile. Circwmference, 
ljin. Laid in good order. Since broken and repaired. 

The Sweden and Gottland cable, made for the Swedish Govern- 
ment by Glass, Elliot, and Co., was laid in 1859, and is 64 miles 
long. tis of precisely the construction and weight of the Prince 
Edward Island and New Brunswick cable, already described. It was 
in perfect order when laid, and is in good working order now. 

The Tasmanian cable, made for the Australian Government by 
William ‘IT. Henley, and laid in 1859 across Bass’ Straits, is in three 
sections, and has a total length of 240 miles. The conductor is of 
No. 16 copper, covered with gutta percha, to No. 1 gauge, and ten 
No. 8 best annealed iron wires. It weighs 2 tons per mile, is 2}in. 
in circumference, was laid in perfect condition, and—with the ex- 
ception of one section, laid on avery rocky bottom—is in good 
order now. The Australian Government intend having another 
cable laid on this section, in a less rocky position. 

Another cable, laid across the great Belt of Denmark in 1860, and 
made for the Danish Government by W. T. Henley, is 28 miles 
long. For half its length it contains six copper conductors, covered 
with gutta percha to No. 1 gauge and twelve No. 1 iron wires, the 
other half having three conductors of the same description and 
gutta percha covering, with ten No.1 iron wires. The first half 
weighs 8 tons and the second 5} tons per mile, the two portions 
being respectively 4fin. and 4}in. in circumference. The original 
condition of these cables was perfect, and they remain in as good 
order as when laid. 

Another cable, made by Mr. Henley, but not laid at the date of the 
report, is for the Indian Government, and will be submerged between 
Dacca and Pegu, a distance of 116 miles. This cable has seven 
copper wire strands, weighing 1801b. per knot, covered with four 
coats of gutta percha, according to Chatterton’s patent,and weighing 
2121b. per knot, the wire and gutta percha thus weighing 3} ewt. 
per knot. A serving of hemp yarn, weighing 14 ewt. per knot, is 
added over this, while the whole is encased by eighteen iron wires, 
weighing together 16 cwt. per knot, makingthe whole weight of 
the cable 21 cwt. per knot. 





DEEP SEA LINES 

The Spezzia and Corsica cable, made for the French Goverment 
by Glass, Elliot, and Co., and laid in 1854, is 110 miles long. It has 
six No. 16 copper wires, covered with gutta percha to No. 1 gauge, 
and twelve No.1 iron wires. Its weight is 8 tons to the mile. It was 
in perfect condition when laid, is still in good working order, and has 
cost nothing for repairs since it was first put down, 

The Newfoundland and Cape Breton cable, made by Glass, 
Elliot, and Co., and laid in 1856, was the first made with a strand of 
wires. It is 85 miles long, and is of the same construction and 
weight as the Prince Edward Island and New Brunswick and the 
Sweden and Gottland cables already described. It was in good order 
when laid, and still remains so. 

The Atlantic Telegraph Company’s cable extends from the Island 
of Valentia, County Kerry, Ireland, to Bay Bull Arm, at the south- 
western extremity of Trinity Bay, Newfoundland, the length of 
cable laid between these termini being 2,200 miles. In 1857, Gilass, 
Elliot, and Co., and Newall and Co., made each 1,250 miles 
of cable for the Atlantic line, but after the unsuccessful attempt at 
laying in that year, a further quantity of 900 miles was made by 
Glass, Elliot, and Co., in 1858. Three unsuccessful attempts at 
laying were made in 1858, before both ends were finally carried 
safely ashore on opposite sides of the Atlantic, and electric commu- 
nication established between the two continents on the 5th day of 
August, 1858. The core of the cable, including the copper wires 
and, their insulating covering, was made by the Gutta Percha Com- 
pany. ‘The conductor consisted of a strand of seven No. 22 copper 
wires, six of these being wound around a central wire. These were 
covered with three coatings of gutta-percha up to a diameter of #-in. 
(gauge No. 4). Around the gutta-percha was a covering of five 
thread jute yarn, saturated with a composition made of °; Stockholm 
tar, ;°, pitch, ;4; boiled linseed oil, and }, common bees’ wax. 
Around this serving was an outer coating of eighteen strands 
of iron wire, each strand being formed of seven wires 
(six laid around one) of best charcoal iron, and No. 22 gauge. The 
completed cable, as it came off the machines by means of which the 
outer coating of iron was laid around the yarn, was passed through 
a tank containing a heated mixture of tar, pitch, and linseed oil 
before being coiled away. The whole weight of this cable was 1 ton 
per statute mile--viz., copper conductor 931b., gutta-percha covering 
237 lb., jute serving 2 cwt., external iron wire 15 cwt., and the external 
coating of pitch and tar 16lb. The whole circumference of the 
cable was 1ljin. Defects of small magnitude were indicated when 
nearly half the cable had been submerged. After the cable had been 
completely laid, on the 5th of August, 1858, the current passed from 
end to end freely, but appeared somewhat enfeebled, and for some 
reason, Which has not been clearly explained to the directors of 
the company, the arrangements for sending and receiving messages 
were not completed until August 10th. From that date the 
insulation of the cable kept on diminishing, although by various 
expedients it still was possible to pass telegraphic messages through 
it until September 2nd, 1858, when it ceased working altogether. 
Attempts were made during the summer of 1860 to repair the cable, 
but they have proved unsuccessful, and it has been found necessary 
altogether to abandon it, with the exception of recovering the shore 
ends in order to sell them. 

The Sardinia and Bona (Cagliari and Galita) cable, made for the 
French Government by Newall and Co., and laid in 1857, was 
125 miles long. 

The Cagliari and Malta, and Malta and Corfu cables, made for the 








Mediterranean Extension Telegraph Company by Newall.and Co. 
and laid in 1857, are, together, 700 miles long. They have one 
strand of seven No. 14 copper wire, covered with gutta-percha. and 
tarred yarn, with eighteen No, 10 galvanised iron wires ‘over the 
whole. Weight, 18 ewt. per mile, and circumference 1*7in. The 
Malta and Cagliari line was in excellent condition for twelve month, 
after which it ceased working. The cause of failure is not 
ascertained. The Malta and Corfu line ceased working last a 
an interruption having occurred between 20 and 40 miles from 
Corfu. Portions of the cable have been raised in good condition. 

The Levant Telegraph Company's cable, from the Dardanelles to 
Scio, and from Scio to Candia, was made by Newall and Co., and 
laid in June, 1858. It is 450 knots long. It has a strand of seven 
copper wires, covered with gutta-percha, and eighteen No. 14 iron 
wires. Weight, 1 ton to the mile, and circumference ljin, Ta 
perfect working order when laid, and in the same condition now. 

The cable belonging to the Greek Government, and laid in June, 
1859, from Athens to Syra and Scio, was made by Newall and Co., 
and is 150 knots long. Its construction is precisely the same as 
that of the Levant cable, just described. The Greek cable has been 
in perfect working order ever since it was laid. 

The Red Sea and India cables measure, in the aggregate, 3,043 
nautical miles, the whole of which were made by Newall and Co., 
and laid in 1858 and 1859. The cable has seven copper wire 
strands, weighing 1801b. per knot, or about double the weight of 
copper in the Atlantic cable. The strand is covered with four coats 
of gutta-percha, according to Chatterton’s patent, this coating weigh- 
ing 2121b. per knot. Over this isa hemp yarn serving weighing 
1} ewt. per knot, the whole covered with eighteen best selected char- 
coal iron wires, weighing 16 ewt. per knot, and carrying the whole 
weight of the cable (diameter 9-16ths of an inch), to 21 ewt. per knot. 
The whole line is divided into six sections, the whole of which were 
laid in good order, but four of which have failed, only two sections 
being now in working condition. From Suez to Kosseir, 255 knots, 
laid May 5, 1859, the working is interrupted by « fault close to Kos- 
seir, probably at the anchorage. From Kosseir to Suakin, 474 knots, 
and laid May 17, 1859, the line is working well. ‘The insulation of 
this section fell off five days after it was laid, but at the end of 
nine months no further loss had been discovered, and as the cable 
continued to work over the contract speed of ten words per minute, 
it was taken off the contractor's hands, From Suakin to Aden, 
629 knots, laid May 28, 1859, the line did not test perfectly when 
laid, but was, nevertheless, accepted, Its defects increased, how- 
ever, so that at the end of nine months it ceased working. From 
Aden to Hallani, 718 knots, the line was laid February 12, 1860. 
Three months afterwards an interruption took place, supposed to be 
230 miles from Aden, at a joint in shallow water where it can 
be easily repaired. From Hallani to Muscat, the line, 486 knots 
long, had been previously laid January 30, 1860, and the working 
of this section has never been interrupted. From Muscat to Kurra- 
chee, 481 knots, the line had been laid January 17, 1860. This sec- 
tion is not working, owing to a fault close to Kurrachee, 

I'he Mediterranean Extension Company's cable, from Sicily to 
Malta, 70 miles, was made by Glass, Elliot, and Co., and laid in 
1859. It has a strand of seven No, 22 copper wires covered) with 
gutta-percha to No, 1 gauge, served with tarred yarn and covered with 
ten No. 5} iron wires. Weighs 3 tons to the mile, and is 29in, in 
circumference. It was laid in excellent order and still works well. 

The Spanish Government have three cables, all miade by 
Mr. William 'T. Henley, and laid in September, 1860, That from 
Barcelona to Mahon, 180 miles, is covered with sixteen No. 12} iron 
wires, weighs 1} tons per mile, and is 2}in. in cireumference.. The 
Iviza and Majorca line, 74 miles long, and that from St. Antonio to 
Iviza, 76 miles, have each twoconductors of No. 16 copper strands, 
covered with gutta-percha, and eighteen No. 114 iron wo, Weight 
38 cwt. per mile, and circumference 2jin, These three cables were 
laid in good order, and still remain so. 

The Toulon and Algiers line, 480 miles long, made for the French 
Government by Glass, Elliot, and Co., and laid between Algiers and 
Minorca in September, 1860, has a strand conductor of seven No. 22 
copper wires, covered with three coatings each of gutta-percha and 
Chatterton’s compound, served with yarn saturated with tar, and 
covered with ten No. 14 steel wires, each wire being secured with 
hemp saturated with tar. The cable weighs 22} ewt. per mile, and 
is 3in. in circumference. The section laid has remained in perfect 
order. 

The Corfu and Otranto cable, made for the Mediterranean Exten- 
sion Company by Glass, Elliot, and Co., and laid this year, is 60 
miles long. It has seven No. 22 copper wires, forming a strand con- 
ductor, and covered with three coatings each of gutta-percha and 
Chatterton’s compound, served with yarn saturated with tar, and 
covered with ten No. 5} annealed iron wires. Its weight is 3 tons, 
8} cwt. per mile, and circumference 3in. It was laid in good order, 
and still remains so. 

Throughout the abstract which we have thus given of the state- 
ment of the telegraph commission as to existing submarine lines, it 
is to be borne in mind that the lines reported as being in good work- 
ing order were so at the time the report was prepared, but may, in 
some few instances, not be so now. Of both shallow water ani 
deep-sea lines, 11,364 miles had been laid up to the date of the report 
of the commission, of which, at the same date, but little more 
3,000 miles were actually working. 





Corron CuutivatTion 1x InpiA,—We read in the Bombay 7 

and Courier :—“ Government are at length fully resolved to develope 
the cotton-growing capabilities of this country. Each local govern- 
ment is to take measures to have the lines of traffic between their 
cotton-producing districts and the port of shipment, whether on sea 
or river, examined and reported on by a competent officer. In the 
North-West and Central India provinces cotton is, for the most part, 
a rain-crop, those lands only which are within reach of canal culti- 
vation being sown as early as April, and the export of the produce 
goes on during the cold weather. District officers have, therefore, 
been ordered to report upon the state of the reads threugh the 
cotton-producing districts, and to adopt measures for theirbeing 
kept in good order and repair, The following would appear to-be 
the principal cotton-producing localities in the provinces, we ‘thaye 
mentioned:—Mirzapore, Ghazeepore, Benares, Goruekpore, Allah; 
abad, Banda, Cawnpore, Agra, Muttra, Etawah, Furruekabad, 
Mynpoorie, Bareilly, Mooradabad, Shahjehanpore, Budaon, Meerut, 
Allyghur, Hameerpore, Jhansie, Jaloun, Jubbulpore, Saugor, and 
Hoshungabad. The Road and Ferry Fund Committees have 
required to take the necessary measures, at the fitting time, for.repairy 
ingand improvingall those lines of interior communication whieh cons 
nect the districts of their division with the great rivers, the Grand 
Trunk road, or the Great Deccan road, so as to facilitate the export 
of next season’s cotton in the largest possible degree, The local 
officers have been desired to communicate freely with merchants, 
whether European or native, who may be engaged in the cotton 
trade, and to bring to the notice of the Government any useful pro- 
jects they may suggest, which may promise to subserve the object in 
view. On this side of India Sir George Russell Clerk is entering 
into the business with all that zeal and activity which characterise 
his government. Captain Anderson, the assistant political agent of 
the Southern Mahratta country, has been ordered to report upop the 
cotton-growing capabilities of all the districts subject to his control. 
Mr. Sillar, an eminent merchant of this city, has been sent to co- 
operate with him in this laudable enterprise; and we have no doubt 
that between them the latent resources of the South will soon find 
their way to the sea-coast. As a London contemporary says, “ The 
husbandmen of the Punjaub, the ryots of Bengal, the peasants,of 
Southern India, and all the dwellers on the Indus, the, drrawaddy, 
and the Ganges, have been stirred by the tidings of approaching 
trade.” A new world has been opened to Eastern commeree,and a 
new stimulus given to Eastern industry, ‘The impulse has been 
quite electric in its rapidity and force. Not a minute has been lost 
in making a dash for the prize which the Americans have allowed 
slip through their fingers.” 
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MANWARING’S GEARING OF MOWING 
MACHINES. 

Tus invention, by William Manwaring, of Banbury, is intended 
to avoid noise and secure durability in the gearing of machines in 
which space is limited, and it consists in constructing one or both 
wheels (but by preference one only), in any pair or pairs of wheels 

ing into each other, as follows :—The patentee takes two metal 
=. having opposite and corresponding recesses or perforations in 
or through their faces, near the periphery, arranged in a circle at 
ual distances from each other and from the centres of the discs, 
and connects such discs by means of teeth or pins of wood, or of 
any other non-metallic compressible substances, being either driven 
in, wedged, or otherwise secured by any known means ; but prefers 
simply to drive them into such recesses, the discs being also braced 
together by bolts or cottars, if required. Each pair of discs so con- 
structed will form a toothed or tumbler wheel, and is used to gear 
into another wheel of similar or of any other construction. 


FIC 1. 





Figs. 1 and 2 are respectively a section and a plan of my improved 
wheel. The dotted lines a, a', a'', and so on in the latter show the 
position of the teeth and the recesses, which may be of any other 
shape, as, for instance, round, oval, &c.; the dotted lines 6, b', in the 
same figure, and the parts similarly marked in Fig. 1 represent the 
boss which keeps the two dises at the proper distances from each 
other, and through which the bolts or other fastenings ce, c!, ec", 
connect or brace the said dises together; dis the eye of the wheel in 
which the axle is keyed ; e, e', are the two dises; ff f', 7", £™, the 
recesses in the same, and g', g, two of the teeth driven into such 
recesses. 


LOAM’S WHEEL FOR ELEVATING FLUIDS. 

Tus is the invention of Mr. Michael Loam, engineer, of Truro, 
Cornwall, a gentleman well-known in that county by a long and 
extensive connection with mining engineering. ‘The present is one 
of the arrangements submitted in competition for elevating the 
sewage of London from the low to the high-level sewer, and obtained 
some favour at the time. Our attention has been directed toit under 
new auspices, by Mr. 8. Holman, of 18, Cannon-street, London, 
who, on a recent visit to the Perran Foundry, in Cornwall, saw the 
model and brought it to London, with a view to elicit public atten- 
tion to its adaptation for raising large quantities of fluids for irriga- 
tion, emptying docks, and other analogous purposes, Mr. Michael 
Loam estimates that the wheel, 30ft. diameter, having buckets 18in. 
deep. by 14in. wide, and driven at the rate of 24 revolutions per minute 
would raise 60,000 gals. per hour. The height towhich the water or 





other liquid can be raised by this peculiar construction of wheel, is 
about three-fourths of the diameter; thus a 30-ft. wheel would elevate 
the fluid about 224ft. 

It is well known that in India, Egypt, and other countries, there 
are large tracts of land suitable for cotton growing, where water 
would only require at most 12{t. or 15ft. elevation to put them under 
complete irrigation. 

The action of the wheel will be understood on reference to the 
illustration, the buckets being secured to the inner surface of the 
shrouding, and the wheel being so turned as to scoop up and elevate 
the fluid to be raised. ‘The points of delivery will be at and above 
the discharging trough shown on the side. 








Tue Burnino or Kuarkorr.—The fate of this turf celebrity is 
still a leading _ of discussion in the sporting world, and the most 
exaggerated and improbable accounts are circulated to explain the 
accident. Many —— attribute the occurrence most unjustly to 
the boys who had charge of the horse, alleging that they caused the 
fire by smoking, while others do not hesitate to declare that the burn- 
ing of Klarikoff was wilful and premeditated. In justice to the 
persons so unjustly accused, we have great satisfaction in making 
the following particulars public:—A searching investigation was 
made, and it was proved that there had been no smoking whatever 

_in the van. The railway company sent their chief ofticer of police, 
Mr. Williams, to Malton, to make inquiries and to examine the boys 
who had charge of Klarikoff during hisill-fated journey, after they had 
been previously examined at York by an officer of the company, and 
detained there all night on their way home. Every facility was 
afforded Mr. Williams, and the evidence of the lads satisfied him that 
the insinuations against them were groundless. There is not the 
slightest doubt the fire was caused by a livecoal from the engine, it 
having broken out at the top of the van, at the end nearest the 
carriage, and furthest away from the boys—in fact, ata part of the van 
which was inaccessible to them. It is admitted by the railway offi- 
cials that the engine was at the time burning coal instead of coke 
An absurd rumour, to the effect that the three boys who had charge 
of the horse have absconded, scarcely requires contradiction. They 
are most respectable lads, and have been in Mr. Scott's employment 
for a considerable time, and they are likely to retain their situations 
for a long period to come. They feel the unjust accusations which 
have been brought against them most acutely, especially when they 
take into consideration the narrow escape which they had of losing 
their own lives in soawful a manner. ‘The racing public is deeply 
interested in this matter, and we have made the above statement in 
order to prove that the malicious reports which have been circulated 
are utterly cae, tt pia destruction of even a whole train 
by fire from the engine was, of course, a more probable event than an 
act of incendiarism on the part of one or more of the passengers. 
In either case, however, means of instant communication through- 
out the train are alike necessary. It appears, too, that Klarikoff 
came near being burnt in a horse-box on the London and South- 
Western line, ou his last journey to Epsom.--Eb. E. | 
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Tis invention is an improvement, by Samuel Roberts, of Hull, 
on his invention patented July 21, 1860, No. 1,771. 

Fig. 1 is a plan view of a rotating harrow, being one part of the in- 
vention ; Fig. 2, side view of Fig. 1 partly in section ; and Fig. 3 side 
view of a pair of the same; Fig. 4 front elevation of the harrows 
turned upon their edges to be used in pairs; Figs. 5, 6, and 7, are 
detached views of the tines or teeth, but the ends may be made 
pointed or broad. 

The harrow frames a, a, are to be of a circular or other suitable 
form, into which are to be placed bent or curved teeth as at b, d, 
slightly curved below the harrow frame all in one direction. 
Although two frames are shown at Fig. 3 with their teeth set in two 
opposite directions, yet in some instances a single frame may be 
employed. ‘To provide for the various inequalities of the ground, 
the horse-tree c, Fig. 4, is to be attached to the draft bars d, d, by 
universal joints e, e, Figs. 2 and 4, so that on going on uneven 
ground they may easily accommodate themselves without being 
strained. The draft bars d, d, are made to the same angle as at 
Figs 2 and 4, for the purpose of keeping the front part of the 
harrows from taking too much hold of the ground and steadying 
the draft. 





" 'THOMSON’S ROTATORY PUMPS. 


Turse improvements, by David Thomson, of Grosyenor-road, 
Pimlico, are applicable to rotatory pumps acting on the centrifugal 
principle, and their object is to remove a difficulty hitherto expe- 
rienced in the use of such pumps, namely, that if the pump is placed 
above the liquid to be pumped, a valve is required in the suction 
pipe to enable the pump to be charged before it can commence work. 

Another part of the invention consists in causing the liquid that 
is being pumped to support the weight of the vertical driving shaft, 
or spindle, or such a portion of it as may be desired, or in certain 
cases to relieve one side of the revolving wheel of pressure, so that 
it may be entirely in equilibrium. 





Fig. 1 represents a vertical section of the improved pump; Fig. 2 
represents an inverted sectional plan of the revolving wheel. A is 
the rising main pipe, to the bottom of which is attached the pump 
chamber B; at the top the rising main pipe is fixed to the framing C, 
provided with the bearings a, a', in which the vertical pump 
spindle D works. This passes down the centre of the rising main 





pipe A into the pump chamber B, where it is attached to the rotatory 
au E, while at the top it is provided with the drum F, through 














which the fan receives its rotatory motion. The guides , d, and c 
are fitted into conical seats provided for them in the rising main 
pipe and at the bottom of the pump chamber. The rotatory fan E 
is fixed on the spindle D, as shown. An inverted sectional plan of 
this fan or wheel is shown at Fig. 2 with the arms as usually made. 
The revolution of this fan or wheel in the direction of the arrow 
when covered with liquid expels the same round the circumference 
of the wheel, causing it to ascend in the rising main pipe, whilst it 
draws in fresh liquid at the centre opening A. On the top of the 
revolving fan or wheel is formed a small projecting rim e, fitting 
closely to the plate G. This rim prevents the water from the rising 
main passing into the centre part of the top of the revolving fan, 
except in such small quantities as can leak through between the 
plate G and the rim e, or down the pipe 4, through which the 
spindle passes. To provide for the escape of such water as may 
leak through, the small holes ff; are made in the top plate of the 
revolving wheel, and through these the leakage passes into the 
body of the revolving wheel, and thence passes into the rising main. 
The water raised through the rising main is discharged through 
the opening O, placed at any convenient part of it. 

In fixing this pump it is necessary that the revolving wheel 
should be under the level of the liquid to be pumped, and the pump 
being entirely fixed to the girders or other framing R, R, at the top, 
it can be so fixed or removed at whatever height below that point 
the liquid may stand. The guides }, d, and c, which rest on conical 
seats, are so made that each guide will pass through the conical seats 
above it, by which means the whole may be drawn out or replaced 
from the top, whilst the seats themselves are under water. 

The pump, as now described, even without the holes f, f, and plate 
G attached to the guide d, would discharge the water and effect the 
main object of the invention, but in that case the whole upper sur- 
face of the revolving wheel being exposed to the pressure of the 
liquid in the rising main pipe, whilst a portion of the lower surface 
equal to the area of the central opening / is exposed to a less pressure 
or partial vacuum; this excess of pressure on the upper side of the 
fan or revolving wheel would cause a great additional friction on the 
upper bearing a which carries the weight of the revolving parts. 
By the addition of the holes f, f, and plate G, and the rim e, as above 
described, the pressure of the liquid in the rising main is removed 
from that part of the upper surface of the revolving wheel which is 
contained within the rim e, and by making this rim of a larger 
diameter than the opening A, not only is the pressure of the liquid 
in the rising main removed from the bearing a, but a sufficient 
excess of pressure is obtained on the lower side of the wheel to sup- 
port or nearly support the weight of the revolving parts themselves. 
The friction in the upper bearing a is thus reduced to a minimum, 
which is of great importance when the speed is so great as is required 
for centrifugal pumps. 

Fig. 3 shows one of the improved pumps, with two revolving 
wheels placed in connection with each other, in such a way that the 
water discharged by the lower wheel passes into the suction part of 
the upper wheel ; by this means water or other liquids may be raised 
to any height with the same speed of revolution of the wheel that 
would be required for half the height with one wheel ; and, if neces- 
sary, three or more wheels may be placed in conjunction in a similar 
manner with the effect of still further reducing the necessary speed 
of rotation. 





Raas.—A return has been made of the names of those countries in 
Europe which permit the free export of rags, and of those other 
countries that prohibit such export or impose a duty thereon, with 
the amount per ton of such duty in each case. In Russia the export 
duty is—by the ports in the Baltic and White Seas and by land, 
£6 4s. 7d. per ton; by ports in the Black Sea, &c., £2 1s, 8d. perton ; 
in Sweden, £2 9s. 9d. per ton; in Norway, for rags (old), £3 16s. 3d. 
per ton; for cordage (old), £1 5s. 5d. per ton; in Denmark, 
£2 6s. 3d. per ton; in Hamburg, free; in Holland, for cotton or 
linen, £8 8s. 4d. per ton; for cordage (old), £2 10s. per ton. In 
Belgium the exportation is prohibited, except into France, where it 
is allowed at the French rates. These French rates, which apply 
only to exports into the United Kingdom or Belgium, exportation to 
other countries being prohibited, are—for all kinds, except woollen, 
£4 17s. 2d. per ton; for pulp, for paper making, £4 17s. 2d. per ton ; 
for old cordages, pitched or not, £1 9s. 4d. per ton. In Spain the 
export is prohibited; in Portugal the duty is £6 2s. ld. per ton; in 
Italy, £1 12s. per ton; in Austria, £7 5s. per ton. Rags exported 
from Hungary, Croatia, Slavonia, and the military Croatian Sla- 
vonian frontier by the ports of Trieste and Fiume, with the permis- 
sion of the Finance Minister, are liabl> only to half this rate of duty. 
In the Zollverein the duty is—for rags, £9 3s. per ton; for cordage 
(old), £1 Us. 4d. per tov; in Switzerland, £1 12s. 9d. per ton ; in the 
Papal States, by the Mediterranean, £2 17s. per ton; by the 
Adriatic, £1 13s. per ton; in Greece, 1s. per ton; and in Turkey, 
8 per cent, ad valorem. 
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GRICE AND LONG'S STEAM CARRIAGES FOR STREET RAILWAYS. 
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Tris invention, by Grice and Long, of Philadelphia, U.S., where, 
as also in Cincinnati, it has been introduced upon the city railways, 
is adapted to railways in the streets of towns, or other railways 
having sharp curves, and where an ordinary locomotive, from its 
size and weight, would be objectionable, and where a lighter and 
less costly engine would be a sufficient substitute, high velocity not 
being essential. 

The body of the carriage has a stage or platform at each end, one 
of which serves to enter the vehicle by, and the other to carry the 


engine and boiler, and which is constructed so as to allow the frame | 


of the engine to be brought down almost in contact with the driving 
wheels. The boiler is placed on one side of the platform, and the 
engine on the other, the space between being for the engineer. The 
water tank is placed across the forward end of the body of the 


carriage in rear of the boiler and engine, but in some cases the tank | 
may with advantage be extended lengthwise beneath the seats in the | 


body of the car. The boiler has vertical tubes with internal furnace. 
The engine consists of two cylinders placed at an angle of, say, 
about 3" deg., with their piston rods working through the lower ends 
thereof between guide frames, the connecting rods being coupled to 
a pair of crank arms on the ends of a transversed toothed or friction 
pinion shaft, which has its bearings on the lower side of the engine 
frame, The toothed pinion or small friction wheel on the transverse 
shaft gears into a large toothed or friction-grooved wheel staked on 
to the axle of the driving wheels. The hinder part of the carriage 
body, in place of being supported upon an axletree and pair of 
wheels in the ordinary way, is mounted upon a truck having 
either one or two pairs of wheels, with their transverse axles. This 
truck is attached to the carriage body by a vertical pin, which 
projects through the bottom of the carriage some distance in front of 
the truck wheels, and through a hole in the fore part of the truck 
which is elongated for the purpose; or a rigidly fixed horizontal pro- 
jecting arm with a vertical hole through the outer end thereof may 
»e used in place of extending the truck frame beyond the running 
wheels. ‘The wagon frame has a number of vertical antifriction 
rollers placed in one or more curved lines, forming a part of a circle, 
the radius of which is taken from the vertical pin. The bottom of 
the body of the carriage, which is provided with suitable curved 
metal plates, rests upon the antifriction rollers, which arrangement 
admits of the carriage readily passing round sharp curves. 

To prevent undue vibration at the rear end of the car body when 
upon a straight track, and to keep it in a line parallel therewith, 
there is a spiral spring resting in a cylinder of nearly the same 
diameter internally, and about the same length. Within this spring, 
and hanging upon the top of it by its larger head or a shoulder, is a 
bolt projecting some distance above it, and having at its outer and 
upper end an antifriction roller. The cylinder containing the spring 
and bolt is secured to the curved end of the truck at its centre by 
suitable lugs and bolts. The spring acts through the bolt and its 
antifriction roller upon an inverted double-inclined plane secured 
to the bottom of the car body. The apex of the inclined plane is 
placed transversely in the centre of the car body in a line perpen- 


dicular to the bolt when the truck to which it is attached is square | 


with the body of the carriage upon a straight track. 

Fig 1 is a side elevation of one of the steam cars, shown with 
part of the external casing and the fore wheel removed. 
a partial front view, showing the position of the boiler, steam 
cylinders, cranks, spur gearing, and the eccentric on the revolving 
axle of the driving wheels for working the force-pump for supply- 
ing the steam boiler. Fig. 3 is a side elevation of a truck con- 
structed with double-swivelling axles, each fitted with a pair of 
wheels; and Fig. 4 is a top view of the same, the flooring or stage 
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| boards being removed to show the: plan and mode of action of the 
working parts. Fig. 5 is a vertical sectional elevation of a truck 
fitted with swivelling axle frames, one of which is carried on an 
axle and one pair of running wheels, and the other upon a pair of 
axles and two pairs of running wheels; and Fig. 6 is a plan of the 
| under side of the same carriage, showing the position of the hinder 
swivelling axle frame on a curved line of rail. Fig. 7 is a top view 
| or plan of a swivelling axle frame, shown detached, fitted with two 
pairs of running wheels; and Fig. 8 is a vertical transverse section 
of a truck, showing the self-adjusting arrangements used for cen- 
tralising the running wheels when on a straight line of railway. 

A, the body of the steam passenger car; B, the steam boiler; 
C, the steam cylinders; D, piston rods, which by E, connecting 
rods, are coupled to F, cranks on shaft of G, a pinion wheel work- 
ing into H, a cog wheel staked on to the fixed axle of I, the driving 
wheels; K, engine frame; L, platform of the steam carriage ; 
M, frame of truck platform ; N, swivelling axle frames ; O, swivel pin 
| of axle frames; p, lock pins to secure the swivelling axle frames; 
| P, revolving axles of Q, the running wheels; q, antifriction wheels 

fitted to swivelling axle frames ; R, a double inclined plane, against 
| which presses 8, an antifriction roller on the head of T, a vertical 
| spindle, surrounded by a helix spring, which works up and down 
in U, a vertical cylinder. 





JOBSON’S MOULDING APPARATUS FOR EARTHEN- 
WARE OR PORCELAIN. 


Tuts invention, by Robert Jobson, of Dudley, has for its object 
improvements in moulding articles of earthenware or porcelain. 
When hollow articles of earthenware or porcelain are moulded from 
dry or partially dry clay by means of a die or mould and plunger, 
difficulty is, in many cases, experienced in consequence of the plunger 
in rising carrying some of the clay up with it, and so destroying or 
injuring the article. Now, according to this invention, in making a 
plunger for manufacturing hollow articles, in place of making the 
plunger in one piece of metal, as has been usual heretofore, the 
plunger is made of two parts ; the interior or body of the plunger is 
made smaller in diameter than the article to be moulded, and it is 
made up to the full size by a ring of metal fitted on to it. The body 
of the plunger is made conical, and the ring which fits over it 
is split at one side, so that it is expanded when it is forced on; and 
in order that no space may be left between the two ends of the split 
ring a feather is formed on the body of the plunger to close accu- 
rately this space. 

Fig. 1 shows a vertical section of parts of apparatus for forming 
hollow articles according to the invention; the article shown is part 
of an electric telegraph insulator, but other hollow articles may be 

similarly formed, the compound plungers and moulds being modified 
according to the internal and external form of each particular article. 
| A and A* are the two parts of which a plunger is composed, and B 
| is the outer mould or die within which the hollow article C is pro- 
duced. The central part A of the plunger is in one piece, and is 
| fixed to the screw or other press employed. The part A*, which is 
| concentric with the central part A, is, by preference, of three parts, 

which bu 

part A of the plunger. It is not necessary that the parts Ax of the 
| plunger should be connected together, and it is preferred, in some 
| cases, that they should be separate one from the other. The® aB 
| for making the article shown it is preferred should be gn.three parts 
hinged together. The number of the parts of the plinger, and also 
of the mould, may be varied, depending on the’ nature and form 





together to form a concentric ring around the central | 
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The mould is introduced into an exterior mould or 


of the article. 
holding die D, the interior of which fits the exterior of the mould; F 
is the bottom to the mould B and holding die D, by which the 


mould B and moulded article C are raised out of the outer 
holding die D. In this arrangement the part A of the plunger would 
be first lifted out, then the moulded article, and the mould B would 
be lifted from D, and when the parts of the mould B have been 
removed the concentric parts A« of the plunger would next be 
removed from the moulded article. In some cases it is desirable that 
the exterior ring of the plunger should be capable of being expanded. 
Fig. 2 shows part of a vertical section, and Fig. 8 a horizontal section 
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of a plunger, suitable for causing the outer ring to be expanded 
before the plunger is forced or driven into a similar mould to that 
above described, varied only to suit the difference of the form of-the 
present insulator C. In the arrangement shown at Figs. 2 and 8 the 
outer ring A* is in three parts, hinged together and drawn towards 
each other by an india-rubber spring which passes through an 
opening in the inner part A. On the surface of the inner part A of 
the plunger there is a feather a which comes between the parts of 


' the outer ring A« and canses the parts thereof to be expanded, and in 
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this state the plunger is used as if it were of one part only; G is 
another outer ring, which is carried by six pins which pass through 
a ring or projection on the outer surface of the inner part A of the 
poner. The upper ends of the pins are fixed to another ring G*, 
y which arrangement the inner part A of the plunger may be first 
aised,- leaving the outer ring G on the edge of the article, and 
as the feather is withdrawn the sides of the outer ring A will become 
free ad at liberty to spring towards each other, the ring G remain- 
ing in position tili the inner part A of the plunger is raised out of 
the article C a sufficient distance for the ring or projection on the 
part A.to lift the ring G*, and consequently the ring G. 
It is found desirable in some cases to produce the desired effect by 
a succession of impacts on the plungers employed, and that the parts 
of the plungers should be arranged to be acted on in succession as 
well as simultaneously ; for this purpose the compound plungers 
used are made separate from the fly or other press used, so that 
a ‘siécession of blows may be given to the parts of a plunger 
without lifting such parts out of the article which is being formed 
in amould; Fig. 4 shows a section of a plunger consisting of 
three parts A, A*, Ax, which are acted on by a_ succession of 
impacts by the forcer of a press; the dotted lines show the posi- 
tions*which the parts of the plunger may assume at starting; Fig. 5 
shows a vertical section of a compound plunger, consisting of an 
internal part surrounded by external concentric rings, suitable for 
making an insulator C of a particularform,but such parts will be varied 
when making other forms of insulators or other forms of hollow vessels. 
Fig, 6 shows a plan of the compound plunger; Fig.7 shows a 
transverse section thereof, the outer ring being shown to be of one 
piece, but this may be varied when the particular form of the article 
to be moulded requires variation in the in and construction of the 
outer ring or rings of the plunger; Fig. 8 is another vertical section 
taken at right angles to the section, Fig 5; A is the interior part of 
the plunger. A* is the outer part or ring of the plunger; H_ is 
another outer concentric part or ring of the plunger. This ring H is 
connected by rods or serew bolts I to the cross head J, which, by 
screw bolts, is affixed to the outer ring A* of the plunger; K is the 
ram of the fly or other press used, and it will be evident, from the 
form of the upper part of the interior of the plunger A, that it may 
receive a succession of blows. 


LAW INTELLIGENCE. 


COURT OF COMMON PLEAS, Jcty 1. 


(Sittings at Nisis Prius, at Guildhall, before Lord Chief Justice Exue 
and a Special Jury.) 





THE THAMES IRONWORKS AND SHIP BUILDING COMPANY V. THE ROYAL 
MAIL STEAM PACKET COMPANY, 

Mr. Lusu, Mr. Garth and Mr. Harcourt were counsels for the 
plaintiffs; and Mr. Serjeant Pigott and Mr. Holland for the 
defendants. 

This was an action by the plaintiffs to recover the sum of £2,049, 
the balance of principal and interest due on a contract to build two 
steamships for the defendants. The defendants paid the sum of 
£424 into court, and claimed to deduct the residue, £1,625, for sixty- 
five days’ penalties at £25 per day for delay in the completion of the 
contract as to one of the vessels, the Paramatta, originally called the 
Oronoco. By the contract of the 3rd of March, 1858, the vessel 
was to be delivered to the defendants in a fit state to be navigated to 
Southampton, by the 17th of October, 1858, and the time was stated 
to be of the essence of the contract. By the specification she was to 
be bark rigged, but the defendants subsequently changed their views 
and directed her to be schooner-rigged. When the schooner rig- 
ging had advanced a great way towards completion the defendants 
reconsidered the matter, and in September communicated with the 
plaintiffs on the subject, and desired them to hold their hands, and, 
ultimately, on the 27th of October, wrote to the plaintiffs stating 
that they preferred the vessel being bark-rigged, according to the 
original specification. The alteration was thereupon made, and the 
vessel delivered to the defendants on the 21st of December. The 
contract contained a stipulation for a penalty of £25 per day for 
every day's delay in the completion, to be deducted from the contract 
price, but no such deduction was to be made in case such delay 
should be occasioned by any act, requirement, or default of the de- 
fendants, and notice was given to the defendants that the completion 
of the vessel was being so delayed by them at the time such delay 
was actually taking place. When application was made by the 
Jlaintiffs for the balance due in respect of the contract price, the de- 
lendants claimed ‘to deduct £1,625 for sixty-five days’ delay in de- 
livering the vessel to the defendants—viz., from the 17th of October 
to the 21st of December, at £26 per day. 

There was a conflict of testimony as to what passed between the 
plaintiffs and the defendants with reference to the alteration from 
schooner rigging to bark rigging in the autumn of 1858. 

The jury found a verdict for the plaintiffs for the amount claimed 
—£1,625 beyond the amount paid into court. 





COURT OF COMMON PLEAS, Jury 2. 
[Seconp Cover. } 
(Before Mr. Justice Keatina.) 
AUSTEN v, THE ASPHALTUM COMPANY (LIMITED). 

Tus was an action to recover damages for an alleged breach of an 

ment, under these circumstances :—The company was vsta- 
blished under the Limited Liability Act for the purpose of working 
in Cuba for substance called asphaltuin, and manufacturing oil 
therefrom. The company had established works at Poplar, and 
found that, in the course of the manufacture, there remained in the 
asphaltum after the oil was extracted a certain quantity of tar. The 
company had been in the habit of selling this tar at a penny per 
gallon, The plaintiff proposed a process by which it would be 
turned to a better account, by extracting a larger quantity of oil and 
selling the residue. His estimate was that, out of 600 gallons of 
tar, costing £35 1%s., he could extract 260 gallons of oil and one ton of 
residuum ; the former to sell at 2s. 6d. a gallon, making £32 10s. ; 
the residue at, £20 the ton, making £52 10s., and leaving thus a 
profit of £16 12s. The company entertained his project, and 
entered into an agreement with him for the purpose of carrying it 
out, and it was fora breach of that agreement on their part the pre- 
sent action was brought. 

Mr. Hawkins and Mr. Joyce appeared for the plaintiff; Mr. 
Kemplay and Mr. Turner (with them Mr. M. Smith) for the 
defendants. 

Before Mr. Hawkins had got further in his opening than the 
statement of the above facts, he was interrupted by the agreeable 
intimation that the junior counsel on both sides had settled the case, 
and thereupon a verdict was taken by consent for £75. 





Compensation ror Accwwents.— The heavy damages awarded 
against the Great Northern Company in the action brought by the 
represehtatives of the late Mr. Pym has had the effect of directing 
the attention of several gentlemen connected with railways to the 
importance of im roving the law on the subject. A conference 
recently held on the subject was attended by Mr. Moon, chairman 
of the London and North-Western ; the Earl of Shelburne, chair- 
man of the Great Western; Mr. Schuster, chairman of the London, 
Brighton, and South Coast; Mr. Love, chairman of the Eastern 
Counties; Mr, Denison, chairman of the Great Northern; 
Mr; Wickham, M.P., chairman of the Lancashire and Yorkshire; 
Mr. Beale, M.P., chairman of the Midland; Mr. Hodgson, M.P., 
chairman of the North British; Captain Mangles, of the London 
and South Western, and a number of other directors of various 
companies. It was resolved that a future conference should be held, 
at which all the railway companies of the United Kingdom should 
be invited to decide in what manner the question should be brought 
under the consideration of Parliament. 





INSTITUTION OF CIVIL ENGINEERS. 

Tue council of the Institution of Civil Engineers have awarded 
the following premiums for papers read during the session 
1860-61 :— 

1. A Telford Medal, and a Council Premium of Books, to 
Wititam Henry Preece, Assoc. Inst. C.E., for his paper “On 
the Maintenance and Durability of Submarine Cables in Shallow 
Waters.” 

2. A Telford Medal, and the Manby Premium, in Books, to 
Grorce Parker Broper, jun., for his paper “On the National 
Defences.” 

8. A Telford Medal, to Francis Fox, M. Inst. C.E., for his paper 
“On the Results of Trials of Varieties of Iron Permanent Way.” 

4. A Council Premium of Books, to Frepertck BraiTHwalre, 
M. Inst. C.E., for his paper “On the Rise and Fall of the River 
Wandle; its Springs, Tributaries, and Pollution.” 

5. ACouncil Premium of Books, to George Hurwoop, M. Inst. C.E., 
for his paper “ On the River Orwell and the Port of Ipswich. 

6. A Council Premium of Books, to Wim.am Hatt, Assoc. 
Inst. C.E., for his paper “ On the Floating Railway at the Forth and 
Tay Ferries.” 








Great Fires anp Great Warenouses.—The Manchester ware- 
houses have grown into enormous storehouses, full of the most 
combustible materials, without having any partition walls at all. 
Cook's warehouse, in St. Paul’s-churchyard, is, perhaps, the most 
striking example of this evasion of the letter of the law. It con- 
contains no less than 1,100,000 cubic feet of space, filled with cotton 
goods, or 900,000ft. more than the space contemplated by the law. 
And Cook's warehouse is only a sample of these kind of buildings 
that are growing in every direction in the heart of the city. 
Mr. Braidwood was never tired of raising his warning voice against 
these centres of dire conflagrations. ‘These warehouses, he was 
often heard to say, are inaugurating an era of gigantic fires, 
against which the efforts of the brigade will be powerless. The 
buildings, too, are so constructed as to render the firemen afraid to 
enter them. Iron girders, supported by iron columns, hold up the 
floors of these enormous buildings, and when these become red-hot, 
in consequence of the fierce blast to which they are subjected, the 
fireman plays upon them at his peril, as the water suddenly 
contracts them on one side, and they snap and shiver in an in- 
stant, bringing the whole building down with a run.—Once a 
Week. : 

Foremn Enterrrist.—Some information was given in last week’s 
Exorneer with regard to the working of the French Steam Naviga- 
tion Company, the Messageries lmperiales. It will be interesting, 
however, to add a few further details as to the arrangements in con- 
templation in respect to the new Indo-China line of the company. 
The conseil dadministration refers to the severe rates of freight 
attending the transport of coal to the Chinese seas, which they 
“know has had an awkward effect for the moment on the affairs of 
the English Peninsula and Oriental Company.” To be guaranteed 
against so perilous an eventuality, the conseil has demanded and 
obtained the insertion in the convention concluded with the Imperial 
Government, of the following article:—“ If, by reason of war or 
unforeseen events of a general and public character, the freight of 
coal ships, or the rate of maritime insurance in the Indo-Chinese 
seas, experiences a considerable enhancement, to an extent to render 
insufficient the ordinary subvention of the State, the company shall 
be allowed an indemnity, which shall be regulated by decree.” 
With regard to the relations subsisting between the company and 
the Peninsular and Oriéntal, the conseil observes :—“ The English, 
become our rivals after having been our models, will not fail to 
comprehend, thanks to the adinirable rectitude of spirit which dis- 
tinguishes them, that we have a riglt to take up by their side a posi- 
tion which they will gain nothing by disputing with us. We have 
already received on this delicate subject the best assurances of the 
Peninsular and Oriental Company, with whom the community of 
interests which we have in Egypt has long permitted us to cultivate 
the most amicable relations.” We select another passage or two from 
the report: —“ Another element of expense presented uncertainty, viz., 
the expense of repairing our ships. In this respect the English, who 
have at their disposal the yards of Calcutta and Bombay, without 
speaking of the secondary means offered them by the numerous 
colonies of the Queen which they meet with on their route, were 
infinitely better situated than ourselves. We have, as you can imagine, 
made in our calculations allowance for this inferiority. But, in order 
to be more secure, we have determined to create at at least one point of 
our new reseau repairing shops of an importance proportioned to our 
wants; and as these workshops—having regard to the number of 
ships to be maintained—would have their expenses increased by re- 
maining unoccupied, we have obtained authority, by Article 8 of 
the Convention, to oceupy part of our tools and surplus staff with the 
execution of works, either for private individuals or the state. We 
expeot, by this means, to materially reduce our working expenses, 
and, at the same time, to render real services to military or com- 
mercial navigation. The subvention which is accorded to us, and 
which applies to a traversable distance of 104,000 marine leagues, 
represents, during the twenty-four years for which the concession is 
granted, 49f. 25c. per league at the maximum, 49f. 50c. at the mini- 
mum, and a mean of 49f. 40c, The first contract, made in 1840 by 
the English Admiralty with the Peninsular and Oriental Company 
for the Indian service, fixed the subvention at 78f. per league for 
that line. Shortly afterwards a branch line was established to 
China, from Bombay to Hong Kong; and this branch, served by 
ships of less power, obtained a subvention of 47f. 10c. per league. 
By 1849 the traflic had taken an immense development, and the service 
was considerably extended ; the company accordingly consented to re- 
duce its subyention to 23f. 10c. per marine league, and more recently 
to the present rate of 16f. 6c., which, as well as the preceding 
totals, comprises the passages made in the European seas. In order 
more fully to appreciate the effect of the respective subventions 
gianted to us, we find that while we are paid 800f. per horse-power 
on our line to Brazil, we shall receive 1,655f. per horse-power on the 
Indo-China line. 'This difference in the remuneration is, without doubt, 
justified by the difference in the conditions under which the two 
services are executed, but you will probably think that the margin is 
sufficiently large to inspire the confidence without which so novel 
an enterprise should not be hazarded.” The project of law relative 
to railways in Algeria, submitted a few days since to the French 
Corps Legislatif (and noticed at the time in this journal), has been 
greatly modified, indeed almost set aside by that body. The com- 
mission of the Corps Législatif; to whom the subject was referred, 
considered that, since the contract passed with the Algerian Railway 
Company was not at an end either by rupture or forfeiture, it had 
not power to vote a law remodelling the conditions of concession ; 
and it has, therefore, simply proposed that the Minister of War 
should open, during the present year, a credit of £100,000 to con- 
tinue the works on the line from Algiers to Blidah. In the event of 
the non-exeeution of the convention entered into on the 7th of July, 
1860, between the Minister of Algeria and the founders of the 
Algerian Railway Company, this credit will be covered by thirty 
years’ obligations. ‘Thus reduced to an eveutual vote of credit, the 
jaw has been voted without discussion by the Corps Lévislatif: It 
was stated receutly in THe ENGINEER that negociations had been 
pending between the Russian Government and representatives of the 
Grande Société des Chemins de Fer Russes; and it appears that the 
conclusions arrived at are as follows:—The Government authorises 
the society to confine itself to the construction of lines from St. 
Petersburg to Varsovia and the Prussian frontier, and from Moscow 
to Nijni-Novgorod. The Russian Government also engages to 
furnish the necessary funds for the execution of these lines—about 
£4,000,000 or £5,000,000—and the company is to share the profits 
resulting from the working of the lines, after payment of interest on 
the obligations and shares until the sum advanced is repaid. The 
half-yearly dividend of the Bank of France is at the rate of 72f. per 
share. In the first half of 1860 the dividend was only 68f.; and in 
the first half of 1859, 53f. 








MISCELLANEA. 


Tue new Sultan of Turkey has ordered the construction of a new 
armour-plated vessel, to be named the Mahmoud. 

Tue armoured floating battery Saigon, built in the yard of 
M. Arman, at Bordeaux, was successfully launched on the 25th. 

Tue French Legislative body has passed the bill for the con- 
struction of new railways of an aggregate cost of upwards of 
£14,000,000. 

Mr. C. Luneiey, of Deptford, is building an iron ship upon his 
“unsinkable” plan of construction, lately patented by him, and of 
which a description was read at the last session of the Institution of 
Naval Architects. 

Contrary to a report which appeared in connection with the news 
of the loss of the Canadian, the owners of that vessel, Messrs. Allan, 
Brothers, and Co., state that the boat which capsized with a number 
of the passengers and crew was not fitted with Clifford’s lowering 
apparatus, 

Tue fine new screw steamship Norwegian, built by Denny 
Brothers, of Dumbarton, and engined by Tulloch and Denny, has 
been completed, and will soon leave Liverpool for Montreal. The 
Norwegian is of the same size as the Hibernian, and is fitted with 
like improved machinery, the engines having 65in. cylinders, 
3}ft. stroke, and being fitted with J. F. Spencer’s surface condensers. 

A series of experiments have been carried out at Shoeburyness 
with a new description of gun, the invention of Mr. Thomas. This 
piece of ordnance is of gigantic size, its weight being about seven 
tons. The bore of the gun is rifled with seven grooves. The shot 
used weighed 145lb. The weight of powder employed in firing 
was 25lb. During the experiments the gun suddenly burst while a 
145-pounder shot was being fired from it, the point of fracture at the 
breech showing the iron to be most faulty. 

Or the forty-five millions of francs lately set apart in France for 
great public works, nearly a million of francs is for the Imperial 
library ; a million for the great mechanical museum and college, the 
Conservatoire des Arts et Métiers ; half a million for the works at 
Sevres; two millions for the Tuileries; two millions for tele- 
graphic improvements; four millions for artillery; half that sum for 
education, science, and religion put together; and twenty-six 
millions for roads, rivers, canals, bridges, and irrigation. 

A sents of photographs are being taken at Portsmouth, by orders 
from the Admiralty, for the use of the Iron Plate Committee, of the 
sample armour plates for the Achilles and Valiant, lately tested at 
Portsmouth, in the presence of Mr. Fairbairn, Dr. Percy, and other 
members of the committee, by the Stork’s 95-cwt. smooth-bore gun, 
and which have been taken from the sides of the Sirius, target ship, 
for the purpose. ‘Che views are taken back and front of each plate, 


| so that an accurate idea may be formed of the nature of the fractures 


produced by the shot. 

Tue following appointments of naval engineers have been made 
since our last:—H. H. Small, assistant-engineer, to the Cumberland, 
for the Lizard ; Thomas Scott (a), assistant-engineer, to the Asia, for 
the Myrtle; J. J. Blumden, engineer, to the Cumberland, as super- 
numerary ; Edward Parsons, engineer, to the Griffon ; A. Andrews, 
assistant-engineer, to the Griffon; and B. ‘I. Brierley, acting 
assistant-engineer, to the Griffon. C. Mullar, acting assistant- 
engineer, to the Fisgard, as supernumerary; J. Bowker, acting 
assistant-engineer, to the Cumberland, as supernumerary. 

Ar the second “ contractor’s trial” of the engines of the screw 
steamship Howe, 121, outside Plymouth Breakwater, which took 
place on Monday, a mean speed of 13°569 knots was obtained. This 
rate is said to be unexampled, and exceeds by nearly half a knot— 
4-10ths--that obtained from the sister ship Victoria, 121, at 
Portsmouth. On the first trial the weather was rather boisterous. 
On Monday there was a favourable light breeze from the north-west. 
The trunk engines of the Howe are of 1,000-horse power nominal, 
and on Monday were worked to an indicated power of 4,600. The 
four boilers are tubular; furnaces, 32; pressure of steam on boilers, 
20 Ib.; mean pressure on the piston, 241b. Mandslay’s shifting 
propeller was used; diameter of screw, 20ft.; pitch, 28ft.; mean 
revolutions, 574; maximum, 58. The Howe is not yet supplied with 
masts or guns; her draught forward is 20ft. 6in.; aft, 22ft. 9in. 
On the first trial the indicated power was 3,951 horses; speed, 
12-296 knots. Since then some slight alterations have been made in 
her machinery. 

Tue traffic receipts of railways in the Kingdom for the week 
ending the 22nd of June amounted to £551,160, and for the corre- 
sponding weck of last year to £546,150, showing an increase of 
£5,010. The gross receipts of the eight railways having their 
termini in the metropolis amounted to £249,280, and for the corre- 
sponding week of 1860 to £251,291, showing a decrease of £2,011. 
The decrease on the Eastern Counties Railway amounted to £579 ; 
on the Great Northern to £1,461; on the Great Western to £2,169; 
and on the London and North-Western to £3,185—total, £7,383. 
But from this must be deducted £5, the increase on the London and 
Blackwell, £2,064 on the London, Brighton, and South Coast, 
£3,011 on the London and South-Western, and £303 on the South- 
Eastern—together £5,383, leaving the decrease as above, £2,011. 
The receipts on the other lines in the United Kingdom amounted to 
£301,880, and for the corresponding week of last year to £294,859, 
showing an increase of £7,021, from which must be deducted the 
decrease on the metropolitan lines, leaving the total increase £5,010 
as compared with the corresponding week of 1860. 

Ix the French Senate on Tuesday Baron Brenier read the report 
of a commission‘ on two bills for establishing postal services with 
Indo-China and with the West Indies and the United States. The 
report dwelt upon the national utility of organising maritime com- 
munications and of their advantage to French commerce and in- 
tercourse with remote regions; it spoke of the difficulties, almost 
insurmountable, which had hitherto prevented France from esta- 
blishing these services, and which appeared to condemn her to remain 
in onerous and painful dependence on England. The two measures 
in question will allow of French business being transacted under the 
French flag in almost all the quarters of the globe. The annual 
subvention to the line from France to New York, West Indies, and 
branches is to be £372,000, but from it must be deducted £37,000 
to be paid by the company yearly in discharge of a debt due to the 
State for the advance of £920,000 by way of loan to start the com- 
pany, and on which it is to pay no interest. From 50 deg. north 
latitude to the Equator, from Newfoundland to the mouth of the 
Amazon, there is not a port of commercial importance which the 
company’s boats will not communicate with. Branches to Mexico 
and New Orleans are to be optional, for the present Government 
reserves the right of extending the service beyond the Isthmus of 
Panama into the Pacific. The company undertakes that half its 
naval materiel shall be of French construction. The port is to be 
Brest ultimately. The two bills were subsequently passed. 

‘THE anniversary meeting of the Royal Society & the Protection 
of Life from Fire has been held during the week. The report 
stated that, during the year ending March 31, 1861, 507 fires had 
been attended by the society's fire-escapes and conductors, and 6L 
lives rescued by their means. The number of stations maintained 
by the society was 73, situated at half-mile distances from each other, 
from Holloway to Kennington, north and south, and from Poplar to 
Kensington, east and west. At each station there was all night a 
conductor and his fire-escape ready for immediate action when 
called upon. The force comprised 79 conductors and four inspectors. 
As a proof of the necessity for everything being ready for instant 
action, the report stated that twice during one month two fires 
occurred at which five lives were rescued by means of a fire-esca 
being at hand, in one of the quietest districts, where it had stood for 
the twelve previous months in total inactivity. In another case no 
less than six persons were rescued from death by the conductor of a 
station within six weeks of its establishment. By the balance-sheet 
it was shown that the receipts of the society amounted to 
£7,842 16s. 2d., and the expenditure to £6,387 6s. 2d. for wages, 
machinery, and rewards. The whole of the management expenses 
was £630 16s. 2d. After the adoption of the report the Lord Mayor, 
who presided, proceeded to distribute the rewards, which comprised 
5 silver medals, 34 testimonials on vellum, and several sums of money. 
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TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





IRON-PLATED SHIPS. 

Sir,—The possibility of ships being made shotproof against 

repeated firing seems to become more and more doubtful. I am sur- 
rised at seeing so little elementary knowledge, and so little regard 

S every day'’sexperience bearing on this subject, and will endeavour, 

= your permission, to assist in placing the question in a clearer 
ight. 

When one piece of iron strikes another, both advance for an 
instant with a velocity equal to the product of weight, and velocity 
of the striking body divided by the combined weight of both. 
Presuming the possibility of plating a ship so firmly that it would 
resist the penetration of the first shots thrown, I will show that the 
destructive effects on the ship are likely to be most serious. 

Driving a nail in wood by hitting it with a hammer is done 
easily and quickly, as the nail offers little resistance by its 
weight. A smith’s forging on his anvil shows the opposite effect, 
as the anvil remains apparently stationary, owing to its com- 
paratively great weight, great surface of support, and the usual 
elastic cushion, by supporting it on a wooden block or on mats. 

This latter caution proves the “ giving way” of the anvil under 
the blows, even when not perceptible to the eye. If proportioned 
resistance could be given to the blows or hits resulting from shots, 
armouring would be practicable, but the force of such hits is more 
corresponding to that of large steam hammers, to resist which very 
heavy anvil-blocks, and large, somewhat elastic, foundations are 
required, which transmit over a great surface the central blow, 
and finally absorb its force by transmitting the assumed velocity 
(reduced by the weights set in motion) to the whole neighbourhood, 
which gradually gives way andjchanges, or, if elastic enough, brings 
the whole anvil and supports back to their proper position. So faras 
I can judge, such ponderous preparations cannot be obtained by 
iron plates and timber on the sides of ships; 4}in. plates certainly 
dwindling to a most dangerous insignificance, assisting the 
destructive effect of the shot on the ship’s body instead of resisting 
it. Itremains for me only to show how I come to conclude the hit 
of ball or shot to be comparable to the blow of a steam hammer. 
Supposing a Nasmyth’s hammer weighing 4,000 1b. to fall 10ft., its 
final velocity would be under 25ft. per second. A 1001b. shot, 
hitting with a velocity of 1,000ft. per second, would be equal in 
effect to the hit of the hammer. It would also have no cushion of 
red-hot yielding iron to hit on; and would not hit on a prepared 
place, where the resistances are concentrated, but would hit at 
random. C. Scuiee. 

Manchester, 24th June, 1861. 





BOILER EXPLOSIONS. 

Srm,—Mr. Paton errs, I think, in attributing the phenomena 
exhibited in my boiler to priming; this, perhaps, arises in a great 
degree from my want of explicitness. I said that priming caused 
the pressure to fall, but I should have stated that the first result of 
starting the engine, or otherwise withdrawing steam suddenly in 
any quantity from the boiler, was to cause a remarkable increase in 
the pressure, shown both by the rise of the gauge, and the valve being 
blown up out of its seat, and kept up, too, for a considerable time, 
while the pressure gradually fell; but if the valve was closed by 
hand, as I before stated, there was an instantaneous and well-marked 
fall of the gauge at the instant the safety-valve touched its seat, 
always provided the engine was not in motion at the time. 

The gauge was fitted to the top of the boiler, to the steam chest, in 
fact, and I must continue to hold the opinion that the water was 
forcibly driven against the top of the boiler, and thence into the 
steam chest ; for, I confess, I cannot otherwise account for the fact 
of the water forcing its way through a number of small holes in 
sufficient quantity and with sufficient force to propel itself with such 
violence from the safety-valve. Nor can I see any reason for this 
priming: the water was remarkably pure, the boiler new, and plenty 
of steam room. Besides, while the engine was at work, the boiler 
never primed, the gauge cocks, too, always blew steam and water 
separately, which could not have been the case had there been 
foaming or priming. 

I would now ask your able correspondent to tell me why the 
pressure rose when the valve was opened, and why it fell when the 
valve was closed? I have my own views on the matter, but will 
reserve them at present. 

I remember travelling, a few months ago, some distance on 
a new locomotive, fitted with one of Bourdon’s best gauges; 
the working pressure of this engine was 85lb. On starting, 
the gauge instantaneously dropped to 70]b. or 75lb., and 
as instantly flew back again, with such speed that the eye 
could scarcely follow the hand on the dial, to 851lb. or 901b., 
sometimes even higher, falling again to 85]b. or thereabouts. 
T have seen this happen with the safety valves not blowing, yet al- 
though the pressure was here 7 or 81b. over what ‘the valves were 
screwed to, I never but once saw them show any tendency to lift; 
it was evident to me that the increase in the pressure did not last 
long enough to overcome the inertia of the valves and lever. 

T have not the least doubt that there is a vast amount of informa- 
tion floating about amongst engineers with regard to such little 
circumstances, which, if all collected together, would prove of great 
value, by giving us a clearer insight into all the phenomena attend- 
ing the production of steam than we at present possess. V.P 


July 2nd, 1861. 





EXPANDING COVERED LEADEN SABOT FOR RIFLE SHOT 
AND SHELL. 

Sm,—T he leaden expanding sabdt that I attached to the base of my 
elongated rifle shot and shell in my successful experiments at Cork, in 
the summer of 1852, in presence of several members of the Council of the 
British Association for the encouragement of the Arts and Sciences, 
was naked, and consequently liable to lead the interior of the barrel 
of the rifle. So soon as my improved covered leaden sabdt appeared 
with a drawing and description in your Enaineer of 29th March 
last, I}gave a specimen of it to Captain Blakely, R.A., and fully 
explained to him the manner of affixing it to the base of shot or 
shell, being convinced that I could not put it 
into better hands, or give it to any person of more 
practical experience in the matter of rifled cannon 
and its missiles. I, therefore, confidently expect to 
hear of its successful application by him in his 
practice, with his most ingenious and efficient 
muzzle-loading rifled cannon. 

The paper jacket is cut to the length, about half- 
an-inch ; it is then pressed flat, and the number of 
holes required are cut out by means of a shoe- 
maker's punch, entering through both sides at one 
pressure; the jacket is then opened out and again 
B put on the mandril to take its correct form ; it is 
then taken off the mandril and placed in the 
bullet mould in which it fits close to the sides; the 

! case-peg is then placed in the mould if it is in- 
tended to have a hollow base in the shot. When the jacket is 
formed of bobbinet it is cut in the form of a tube and placed in 
the mould in the same manner. The bobbinet makes an excellent 
jacket, as the molten lead fills its recesses, and thus forms a fast- 
holding, artificial, tough skin. 

Rosherville, Ist July, 1861. 


LOCOMOTIVES ON COMMON ROADS. 





J. Norton. 


Sir,—Not being a member of the Civil and Mechanical Engineers’ | 
Society, I could afford to be considerably amused at the quiet way in 
which Mr. Hemming, in your last impression, consigned that body to | 





contemptuous oblivion. Has it not been an oversight that this “ so- 
called society” have not before forwarded a prospectus to a gentleman 
occupying so high a position as Mr. Frederick H. Hemming, and one 
who evidently takes a warm interest in the small beginnings of 
small beginners ? May I ask Mr. Hemming whether there is any 
particular statute which limits the working of traction engines to soft 
and boggy lands? I think the increasing interest which the public 
evince in the subject of road locomotives says No; and, such being 
the case, I rather doubt whether “ most of your readers will arrive 
at conclusionssimilar to his own.” The fact is, that at the present time 
a demand is arising for this description of machinery in many varied 
forms. We require engines which shall supersede horse power in our 
transit over the macadamised road, as well as over the swampy plain, 
in communication between the straggling settlements of ourcolonies, 
and between our wharves, warehouses, and manufactories, for the 
transport of goods and passengers over steep gradients and level 
ground. Now, will Mr. Hemming affirm that the ne plus ultra for 
each and all of these separate requirements is to be found in the sys- 
tem of which he is “the principal exponent ?” If so, I will decline 
placing confidence in his “ humble management.” On the only one 
point concerning which Mr. Hemming and Mr. King agree I entirely 
differ from both. That the traction wheel forms an important 
feature in the construction of traction engines I admit ; but that it is the 
“principal part” I deny. The general arrangement of the engine itself 
—a light but strong system of framing, efficient guiding or steering 
apparatus, an adaptation to varied gradients, and an attentive regard 
to all such details as tend to overcome noisy action in passing 
through our metropolitan thoroughfares—these are all matters of 
vital importance, without which the most perfect wheel will be of 
but little use. I have for the last few years been practically con- 
nected with the manufacture of these different patent traction 
engines, and have also witnessed the trial of two or three others, 
including Boydell’s; and after an impartial examination of these 
five or six different systems, I have come to the conclusion that the 
solution of this important question is not to be found in the develop- 
ment of one particular system or patent, but in the judicious appli- 
cation of such parts of each as are most adapted for that particular 
class of work for which each engine may be designed. Is not this 
combined action amongst inventors possible? Cannot you, Mr. 
Editor, suggest some medium through which our numerous conflict- 
ing patentees may combine their different interests with mutual 
advantage? How many valuable patents in different subjects are 
now lying idle, or damaging each other, simply because the patentees 
are at loggerheads, fighting, not for the introduction of their inven- 
tions, but against each other, and filling, not their own pockets, but 
the lawyers’, the public, in the meantime, losing the benefit of their 
advantageous application. 

I trust that the time is not far distant when some remedy may 
be devised for this waste of time, brain, and sinew. 

New Cross, 8.E., 3rd July, 1861. Wa. Criark Inouis. 


— 


Sir,—As the patentees of one of the traction engines employed in 
the Hampstead-road, and spoken favourably of by Mr. Charles B. 
King, in his paper read at a meeting of the Civil and Mechanical 
Engineers’ Society, on June 6th, allow us a few words in reply to 
the following passage in Mr. Hemming’s letter, published in the 
last number of your journal. 

He says :—“ Your readers have an opportunity of learning tho posi- 
tive and comparative merits of some of these so-praised engines which 
have been recently working in the Hampstead-road, where, upon 
inquiry, they will probably find, as I did, that when the roads were 
at the best they were frequently obliged to suspend operations, from 
one cause or another, while some of them, when there was any rain, 
could not work at all.” 

Whoever Mr. Hemming gleaned his information from we know 
not, but-his informant has entirely misled him with respect to our 
traction engine, as it has never been obliged to cease working in 
any instance, either from the rain, or from the state of the roads, 
If ever obliged to suspend operations, it has been from causes that 
affect all other traction engines, viz., the wearing out of pinions, &c. 
Some of our most successful: trials have been made during heavy 
rains; and on a macadamised road, wet or dry, we have never yet 
had the slightest difficulty, let the incline be what it would, 

As we have not any inclination or wish to make invidious com- 
parisons, we will not trouble you with a long puff of the merits and 
capabilities of our engine. Mr. Hemming speaks of “some of 
them.” As ours and Mr. Bray's are the only engines that have 
hitherto been employed at the Hampstead job, we leave Mr. Bray 
to answer for his own. We also leave Mr. King to answer the ex- 
pression “interested advocate ;” but, for ourselves, can positively 
state that, to the best of our belief, we have never seen Mr. King, 
nor have ever had any communication with him ourselves, nor any 
one in our behalf. 

It is rather singular that Mr. Hemming should not be aware of 
the existence of the Civil and Mechanical Engineers’ Society, as its 
meetings have been advertised in your journal. We say singular, 
because we cannot assume that your journal of the 21st ult., con- 
taining a report of Mr. King’s paper, is the only number ever read 
by Mr. Hemming. Ricnarp Lonastarr. 

3rd July, 1861. A. PuLuan, 


Si,—Observing in your columns of last week a letter from Mr. 
Hemming, in which he attempts to confute some statements made 
by me in a paper read before the “ Civil and Mechanical Engineer's 
Society,” I will endeavour to answer his allegations in as brief a 
manner as possible. Mr. Hemming puts forward a number of testi- 
monials from persons whose rong to judge of any mechanical 
invention is open to grave doubts. However, they only express an 
opinion of the probable capabilities of “ Boydell’s engine,” without 
giving a testimonial of the result of any practical trial. I would 
like Mr. Hemming to favour your readers with the result of any 
successful trial his engine has undergone, as those which have come 
under my notice have ended in signal failures. Again, looking at 
the subject in a scientific view, it is evident that an enormous waste 
of power is caused by the use of these shoes and endless railway, 
and the grinding on the road must evidently remain the same through 
whatever medium it is transferred. As regards its simplicity, it is 
manifest that it cannot be increased by the useless appendages to 
the periphery of the wheel forming the chief part of this design. 
Mr. Hemming’s supposition relative to my experience of this engine 
is incorrect, as I had frequent opportunities of observing its perform- 
ance before arriving at the conclusions stated in my paper, which 
are not in the least shaken by a perusal of that gentleman's letter; 
and I should hardly imagine that any but a superficial reader would 
consent to be influenced by any such production. As regards per- 
sonalities, I will leave it to the common sense of your readers to 
decide who has been the most personal in their remarks, In my 
paper I was dealing with things, and only introduced names of 
persons to distinguish the one from the other. 

Cuartes B. Kina, 


London, July 4, 1861. Mechanical Engineer. 





Tur Copyricnut or Desians Brt.—The ‘bill which has been 
brought in by Mr. Milner Gibson under this title very considerably 
extends the protection afforded by law to designs for the ornamen- 
tation of articles of manufacture. The old act afforded protection 
“ provided the same were done within the kingdom of Great Britain 
and Ireland.” The new bill enacts that the said recited act, and all 
acts extending or amending the same, shall be construed as if the 
words “provided the same be done within the United Kingdom of Great 
Britain and Ireland” had not been contained in the said recited act; 
and the said recited act, and all acts extending or amending the 


| same, shall apply to every such design as therein referred to, 


whether the application thereof be done within the United Kingdom 
or elsewhere, and whether the inventor or proprietor of such design 
be or be not a subject of her Majesty. 





Loss or A Hunt anp Cronstapr Steamer.—The steamer Baltio, 
Captain Buchanan, on her voyage from Hull to Cronstadt, has been 
wrecked on Veckman’s Ground, near Dagoe, not far from the Gulf of 
Finland. Dagoe is noted for its powerful magnetic attractiveness, 
and several Hull vessels have been wrecked in its vicinity, from no 
other cause but the derangement of the ship's compasses. Sailing 
vessels have had their compasses put out of order when’ passing 
Dagoe, and its influence upon iron stéamers’ compasses is, of course, 
far more powerful. In the case of the loss of the Baltic, it is presumed 
by experienced seamen that her compasses having become 
in the manner stated, and Captain Buchanan having probably been 
ignorant of the fact, he unknowingly ran his vessel right upon 
Veckman’s Ground, which has been the scene of the wreck of several 
other Hullsteamers. The Baltic, which belonged to Messrs. T, Wilson 
and Co., of Hull, was between 700 and 800 tons burden, and had on 
board a cargo of machinery and cotton, acrew of 21 men, and two or 
three passengers. Information has been received that the captain, 
the crew, and the passengers have been all saved, but, that it is 
expected the vessel and the cargo will be totally lost. ‘The 
Baltic is the fourth steamer which Messrs. Wilson, Son, and Co, 
have had the misfortune to lose since October last. In that month 
the ill-fated ship Arctic was lost, with 11 souls. In the present year 
the Kingston and the Bothnia, both fine vessels, have gone down, 
each manned by acrew of about twenty, and nothing has since been 
heard either of the captains or any of the crew—all have perished. 
Another Hull steamer lost this year,is the Wesiey, a fine steamer 
belonging to Z, C. Pearson, of Hull. The owners of the Baltic are, 
it is said, insured. If it turns out that no life was lost by the 
disaster, it will not be officially investigated, 


Tue Screw Streamer Hiserntan—Survrace Conpensation.—Hav- 
ing on a previous oceasion noticed the arrival of this fine ship from 
the Clyde, and described her very complete arrangements, both of hull 
and machinery, we ‘shall but do bare justice to her enterprisin 
owners, as well as to Mr. J. Frederick Spencer, the patentee at 
her engines, if we explain briefly some facts connected with one 
of the most important improvements introduced into her ma- 
chinery. We refer to the substitution of fresh for salt water in her 
boilers. As these remarks are intended for géneral readers, it will 
be sufficient té’state at the outset that the use of salt water in steam 
boilers is one of the chief drawbacks to economy of fuel in marine 
engines, and isa constant source of wastegund repair, and has hitherto 
effectually prevented the introduction of*steam of a higher pressure, 
and the economy resulting therefrom. Nearly thirty years ago 
Mr. Samuel Hall, of Dartford, invented and introduced into a large 
number of steamships, some of them belonging to this port, a sys- 
tem of surface condensation, by which the steam, after it was con- 
densed, was returned as pure water to the boilers, instead of being 
mixed with salt water, as was and is the usual practice. Defective 
arrang t of 1 , combined with great prejudice inst 
all new plans, brought these improvements into disfavour, and ulti- 
mately into disuse, Mr. Hall's system of surface condensation has 
been partially revived by .Messrs. Iumphreys, of London, Messrs. 
Rowan, of Glasgow, and others. It appears that Mr. Spencer, 
whose plans have been introduced into the Hibernian, has been 
almost constantly engaged for the past twelve years in improving 
the system of surface condensation, and has from the first adopted a 
plan of condenser the exact opposite of Hall’s, avoiding much com- 
a and cost, whilst its efliciency is now undisputed. In 1857 

r. Spencer fitted one of his condensers to the Alar, a small steamship 
belonging to Mr. H. P. Maples, of London, and during the past four 
years shé has run 70,000 miles without any mishap, saving her owner 
several hun ‘pounds yearly in fuel, and the boiler, working at 
40lb. pressure, is now in as good a state as it would be working 
with salt water for six months. In 1859 Messrs. John Bibby, Sons, 
and Co., gave Mr. Spencer an order to fit one of his condensers to 
the Frankfort of 100-horse power, the condenser-pumps, &c., to be 

by Messrs. R. and W. Hawthorn, of Neweastle-on-Tyne, 
Mr. Spencer undertaking to save a considerable per centage of the 
fuel, and to take back the new machinery in case of failure; at the 
same time it was stipulated that the old engines were to remain 
intact. This condition increased the complication and cost of the 
condenser and its pumps, &c.,and also reduced to some extent the 
effective economy. ‘I'he Frankfort sailed on her first voyage 
May 12th, 1860, from Liverpool for Genoa, Naples, &c., and up to 
the present time the saving in fuel has been sufficient to induce 
Messrs. Bibby to introduce the same condenser into several new 
steamships, as well as into many of their present fleet, making a total 
of between fifteen and twenty ships fitted or fitting with the same 
condensers. Messrs, Macnab and Co.,of Greenock, are fitting the 
new ships, and Messrs. James Jack and Co. are making Mr. Spencer's 
condensers for the ships now running. ‘These facts will supply an 
omission that occurred in the pages of a contemporary, by 
which it would have been wrongly inferred that the surface 
condensers adopted by Messrs. Bibby were introduced by Messrs, 
Jack and Co., instead of by the patentee, Mr.Spencer. The success of 
the Frankfort, following that of the Alar, has evidently exercised a 
considerable influence in inducing other steamship companies in 
Liverpool to give surface condensation a fair trial, We shall be glad if 
this simple statement of facts assists in giving Mr. Spencer the 
credit due to him. Among the first of the large steamship com- 
vanies to appreciate the advantages of surface condensation were 
5 Messrs. Allan Brothers; and, by the advice of their engineeri: 
supérintendent, Mr. Wallace, they decided to introduce Mr, Spencer's 
improvements into the two new mail ships, of 2,500 tons and 
400-horse power, to be built by Messrs, Denny, of Dumbarton, for 
the Canadian line; and, since these ships were contracted for, other 
two ocean steamships have been contracted for to be fitted with the 
same improvements for the same company. One of these latter 
ships is building by Messrs. Barclay and Curle, of Glasgow, and the 
other by the Greenock Foundry Company and Mr. Steele, of 
Greenock, and it should be noticed that better results are expected 
from these ships than from the Hibernian and Norwegian, as 
latter were contracted for before it was decided to adopt the new 
jlans, whilst the former have been originally designed to give the 
best results. In the case of the Hibernian (ten and three-quarter 
days from Quebec to this port, including detention in taking up the 
Canadian's passengers at St. John’s) and the sister ship Norwegian 
arrived ‘in the Mersey on the 27th, in seventeen hours from 
the Clydé), Mr. Spencer has promised the owners a con- 
siderable saving of fuel in each ship, and as the trials of the Hibernian 
before sailing, previously noticed in these columns, proved the 
efficiency of the condensing arrangements (a steady vacuum of 
28in. being maintained), and the voyage to Quebec has been a pros- 
perous one, there is every reason for expecting a success even 
greater than that of the Frankfort. When these ships have made 
a few voyages we shall be able to give some accurate statement of 
results as to economy and efficiency. On the eastcoast Mr. Spencer 
has fitted a steamship of 500 tons and 100-horse power (engines by 
R. and W. Hawthorn), which has on sevaral occasions made a 
passage of 320 knots, under steam only, in twenty-seven hours, 
with a consumption of average north country coal less than usual 
with engines of two-thirds the actual power. Bighteen months 
ago the ber of st hips fitted with surface condensers could 
be counted on the fingers, whilst at the present time upwards of 
sixty are either fitted or fitting, making a total of about 12,000-horse 
power. Of these about a dozen only are actually now running on 
regular stations, two-thirds at least of which are fitted with Spencer's 
condensers. Of these latter one has been running seven years and 
another four years. Out of the 12,000-horse power about 
8,000-horse power are on Hall’s system (chiefly by Messrs. Rowan), 
upwards of 5,500-horse power are on the arrangements advocated for 
so many years 4 Mr. Spencer ; and the balance, of about 3,500-horse 
wer, are on the same plan of condenser, with an American plan 
or fixing the tubes. In the preceding statement of facts, so a 
tant to the progress and success of steam’ navigation, we wish it to 
be distinctly understood we do not pretend to give any opinion on 
the merits of Mr. Spencer's plans, we think the subject is of sufficient 
interest in a port like this to warrant us in noticing such improve- 
ments, and in wishing them every success.—Liverpool Albion. 
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Tus invention, by James Howden, of Glasgow, relates to various 
improvements in the arrangement and working of steam engines. 
One improvement in double-cylinder engines, according to this 
invention, consists in placing two smaller cylinders, which receive 
steam direct from the boiler, against the end of a larger one receiving 
steam from the two smaller ones. The piston rod of the larger 
cylinder passes through a stuffing box between the two smaller 
cylinders. The piston rods of the two smaller cylinders passing 

rough their outer ends are attached to the piston rod slide block 
of the larger cylinder by a cross piece and rods, allowing free space 
for the connecting rod working between the cylinders. Fig. 1 is an 
elevation, and Fig. 2 an inverted plan of the arrangement of engine 
described, ‘I'he two high-pressure cylinders A, A, are placed on the 
eud of the larger or low-pressure cylinder B, The two piston rods 
a, a, of the high-pressure cylinders, and the piston rod 6 of the 
low-pressure cylinder being connected at the slide block by means 
of the cross pieces c, ¢; the connecting rod C instead of working in 
the line of centres of the high-pressure cylinders, may, with a 
slight modification of the cross pieces and rods, be made to work at 
right angles thereto; this arrangement of engine may also have two 
piston rods from the low-pressure cylinder, 

Another improvement in double-cylinder expansive engines, 
according to this invention, having two smaller cylinders on one 
end of a larger cylinder, the piston rods of the smaller cylinders 
joining directly with the piston of the larger one, consists in having 
a trunk trom the larger piston working through a stuffing box 
between the two smaller cylinders. It is preferred to have this 
trunk of a flat or elliptical shape, so as to allow a small space 
between the two cylinders, but sufficient for the motion of the con- 
necting rod lengthways. Fig. 3 is a sectional elevation, ana Fig. 4 
an inverted plan of this arrangement of engine, where the two 
piston rods a, a, of the high-pressure cylinders A, A, are connected 
to the piston D of the low-pressure cylinder B, the connecting rod 
C working through the elongated trunk E. 

Another arrangement of engine for steam of very high pressure 
consists in having three’ cylinders of different sizes in working 
connection with a lever or levers, two of the cylinders being on one 
side of the fulcrum and one on the other. The steam is first admitted 
by a valve into the outer or smallest cylinder, and, after doing its 
work therein, it passes into the second or middle cylinder, and fron 
thence, by suitable valves, to the third or largest cylinder. The 
connecting rod may be taken from either side of the lever. 

One modification of this arrangement of engine is shown in Fig. 5, 
which is an end elevation, and Fig. 6 a plan of the same. A! is the 
smallest cylinder, which receives steam of the highest pressure; A is 
the second cylinder, receiving steam from A'; and B is the third 
cylinder, receiving steam from the second cylinder A. The piston- 
rods a', a, of the first and second cylinders, are connected to the 
lever or levers by the links d, d. Instead of connecting the piston- 
rods a', a, separately to the lever or levers they may be connected 
together by a cross piece, and the cross piece to the lever or levers, 
as shown by the dotted lines. 

In another modification of engine, according to this invention, 
shown in Figs. 7 and 8, two low-pressure cylinders B, B, of equal 
size receive steam from two high-pressure cylinders A, A, also of 


equal size; these four cylinders are arranged alongside with their | 


axes parallel to each other, in such a manner that straight lines 
drawn from centre to centre would form a parallelogram, the 
cylinders at the opposite angles being of the same size. ‘lhe piston 
a, a, b, b, are connected to one cross piece F, upon which also is 
the working joint of the connecting rod. The connecting rod 
passes through a space left between the cylinders to the crank. 


DERING’S PERMANENT WAYS OF RAILWAYS. 

Tus invention, by George E. Dering, of Lockleys, near Welwyn, 
Herts, has for its object improvements in the permanent ways of rail- 
ways. To this end, in constructing the joints and various connec- 
tions of parts of the permanent-ways of railways, fastenings are 
used made of steel, which are tempered, or of wrought iron, which 
are case or surface-hardened, and they are applied so as to make and 
keep tight, by virtue of their elasticity, the various connections of 
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the permanent-way of a railway, in place of or in addition to other 
fastenings now employed. One method of making a suitable fasten- 
ing for connecting together consecutive rails consists of a clip, 
which partly embraces the abutting ends of the rails passing under- 
neath them, and the upper parts of such clip press upon the sides of 
the two rails, and upon their extended base in the case of bridge 
rails. These clips, if made of steel, are tempered, or, if of wrought 
iron, they are case or surface-hardened, and by their elasticity the 
ends of the two rails are held forcibly and securely in juxtaposition, 
an interval being allowed for the expansion of the rails, if desirable. 
It is advantageous to form both ends of the clips with the edge 
slightly bevelled on the inside, or bent outwards, so as to afford the 
ends of the rails a more easy entrance; and in laying down the line 
of rails the clips are forced into their position over the intended 














joint by blows or pressure in an horizontal direction. Any single 
rail can at any time be easily and quickly removed from a line 
jointed by means of these clips, by driving those at its two ex- 
tremities from off the joints wholly on to one or other of the two 
contiguous rails, and when the rail is replaced the joints are made 
secure again by a converse operation. Bolts and nuts, screws, rivets, 
or other fastenings may be employed in combination with the elastic 
clip, with a view to rendering the joint more secure, although the 
patentee does not consider such to be generally necessary or adyan- 
tageous, 

Figs. 1, 2, 3, 4, and 5 show the elastic clip as applied for connect- 
ing rails of the double-headed form. 


Tue steel-plated frigate Solferino was launched at Lorient with 
complete success on the 24th of June, the anniversary of the battle. 
The steel-plated frigate Normandie is about to commence her trial 
trips at Cherbourg. The screw ship of the line Napoléon has re- 





turned to Cherbourg, after having made several successful trial trips 
with her new machinery. During her last trip, of thirty-six hours, 
she made 13 knots an hour with all her fires lighted, and 11°5 knots 
with only half her fires. 











News.—The Enfield rifles, according to the London Mechanics 
Magazine, have one turn in the twist every 2Uin. This has been 
adopted from the Whitworth rifle, which is constructed with the 
sharpest twist of any rifle in the world.— Scientific American.—[ The 
Enfield rifle barrels are 39in. long, in which distance the grooves 
make exactly half a turn. The rifles of the Piedmontese Bersaglieri 
have a twist of one in 17in.—Eb. E. 


Fat. or A Ramway Tunnet.—A dreadful accident occurred on 
Tuesday evening last on a new line of railway which is being formed 
between the Rowsley terminus of the Manchester, Buxton, Matlock, 
and Midland Junction Railway and the fashionable watering town 
of Buxton, by which five men and a horse were killed, and several 
others received serious injuries. The facts of the case, as gathered 
from a visit to the spot, are as follow:—A tunnel is being formed 
about 200 yards below the ancient Hall of Haddon, in Derbyshire, 
and between three and four o'clock on Tuesday afternoon about 
seventeen men were at work in it, when the centres, upon which the 
stone arch had been formed, gave way, causing the massive stone- 
work to fall down into the tunnel, and burying under it several of 
the workmen. The greatest consternation prevailed, but a goodly 
number of men being at work on the line, immediate and active steps 
were taken to extricate the poor fellows who were under the debris. 
This work was accomplished by six o’clock the same evening, but we 
regret to state that four of tbe men were dead when taken out, and the 
fifth lingered until one o’clock yesterday morning, when death put an 
end to his sufferings, both his legs having been dreadfully mangled 
and broken, and his head fearfully bruised. The names of the men 
whose lives were sacrificed are James Bird, aged 36, married, leaving 
a widow and five children; John Millington, aged 40, married and 
a family; James Clarke, aged 21, single; Alfred Plank, aged 17, 
single; and George Buckley, aged 36, married, and a large family. 
A sixth man, named Evans, had his leg broken, but he is progressing 
favourably. Two surgeons—Messrs. Knox and Evans, of Pakewell 
—were speedily in attendance, and rendered valuable assistance. 
The four men, who were dead when extricated, were fearfully muti- 
lated, their limbs being broken in numerous parts. ‘The contractors 
had only just completed about twelve yards of the tunnel, about nine 
yards of which has fallen. The bodies of the deceased men were 
conveyed to the Royal Oak, Bakewell, to await the coroner's inquest, 


Tue Propvuction or Steet.—At the last meeting of the French 
Academy of Sciences, M. Caron said he had caused two knife blades, 
two gravers, and two files, to be made of good iron at the workshops 
of the Artillery Department; that he had subjected them for a long 
time, at a red heat, to the action of acurrent of hydrogen, in order 
to deprive them of all the nitrogen they might happen to contain 
(ammonia being of course formed thereby), and at length he had 
substituted the purest proto-carburetted hydrogen possible for the 
simple hydrogen. At the expiration of six or seven hours the pieces 
above-mentioned had been found converted into steel of the first 
quality. M. Caron, therefore, contended that there was no need of 
nitrogen to produce steel, and that carbon alone was quite sufficient. 
To this M. Frémy replied that the nitrogen contained in the iron 
employed had not been completely expelled, and that consequently 
M. Caron’sexperiments could not overthrow his theory. It so happened 
that immediately afterwards M. Boussingault read a paper in wiich he 
stated that he had prepared some iron, theoretically considered pure, 
from the chloride of iron, and to his surprise found it to contain 
nine ten-thousandth parts of nitrogen. He attributed this to some 
secret cause of error, and had, he said, applied to MM. St. Claire, 
Deville, Caron, and Frémy, for some pure iron, and was preparing 
more himself, in order to repeat the experiment, and see whether 
there were no means of getting rid of the nitrogen. M. Frémy im- 
mediately seized upon the opportunity to repeat his argument, and 
impress the Academy with the idea that nitrogen was an inevitable 
concomitant of iron, cast iron, and steel. Carbon, he said, might, 
by a slow action, convert the surface of iron into steel; but if its 
action were continued cast iron would be the ultimate result. He 
further cautioned his hearers against supposing that the operations 
of the laboratory could be compared to those effected on a large 
scale, where nitrogen was being constantly developed and - re- 
absorbed, such operations lasting a fortnight or three weeks.— 


Galignani. 
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TO CORRESPONDENTS. 


Notice.—In consequence of the very heavy postage to which 
THE ENGINEER, on account of its size and weight, has 
been hitherto subjected in foreign countries, we have, 
at the request of many of our subscribers abroad, ar- 
ranged for the publication of a SPECIAL EDITION for 
FOREIGN CIRCULATION. This edition, printed upon paper 
prepared for the purpose, will pass through the foreign 
offices at the charge of single postage. This arrangement 
commences with our present number. 

*,* We shall publish next week a double number, containing the Index 


to our Eleventh Volume, including a complete classified list of all the 
Patents published during the last six months, Price 1s. ; Stamped, 1s. 2d. 





*,* Covers for binding the volume can be had from the publisher, price 28. 6d. 
each. 

*,* We must request those of our correspondents who desire to be referred to 
makers of maciinery, apparatus, dc., to send their names and addresses, to 
which, aster publishing their inquiries, we will forward any letters we may 
receive in ansiver. Such ansirers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure ovr 
readers will agree with us, should be excluded as much as possible rom this 
column. 

B. W.—Shall be attended to. 

J. P. (Holyhead).—Since one of the errors has been corrected, would you consine 
yourself, in a brief note, to the defence of the formula in your Jirst letter ¢ 

C. H. (Southampton).—Mr. Newton, of Chancery-lane, procured Mi. Colvin's 
patent in this country, but we are not aware that there is any agent here for 
the sale of the ** Cow Milker.” 

A. J.—We regret that we ave wholly unable to assist you in the matter. If you 
have no friend able and willing to join you in bringing out your invention, it 
would expose you to impositim to se-k one among strainers. 

W. WaALTER.—Cprolites, luncever they may be “ manufactured,” are the fossil 
excreta of extinct animals. We cannot tell you where you can obtain them 
Sor manure, but will ask any of our readers who may know to communicate 
with you to your address, Orzell-street, North, Birmingham. 

Tyro.— We know of no rudiment ry work on turbines. Some information may 
be found in Prof. Rankine’s work on Prime Movers, and alsoin Mr. Fair- 
bairn’s late work on Mills. The Frevch and Americans hive employed 
turbines to a great extent, and have published almost the ouly works coucern- 
ing them. 

J. A. D.—We have not published your communications, and since you desire 
that we should remove your ** doubts” as to our reasons sor their suppression, 
we hasten to say that we are reluctant to aid you ix doing such injustice to 
yourself as would be done by publishing ideas of such surpassing value 
before having secured a provisional protection. Your plan of hanging vp 
suilcloth, tarpaulins, d&-c., about “towns and other places,” as a protection 
against shot, is particularly good. 

J. D. (Brazil).— The miners in the Hartz Mountains, we do not doubt, raised 
water 24 fathoms by means of a syphon, but that instrument would never 
raise water 20 yards verti-ally, nor to any height greater than 23 ft. or 30/t 

J. J. (Carlisle).— Jf you have only the balunce weight to steady the crane, it 
must be as much heavier than the weight lifted, as the balance wey ht is nearer 
the pillar. For every tox lifted, the chain being \0ft. from the pillar, you 
will require 1} tons of balance weight if its centre of grat ity be 8/t. from the 
pillar, or 1% tons if us centre be 6ft. Bin. from the pillar. Multiply the 
weiaht to be lifted by the distance jrom the pillar, measured horizontally, at 
which it hangs from the jib, divide the product by the horizontal distance Jrom 
the centre of the pillar to the centre of gravity of the balance weight; the 
quotient will be the balance weight required. 


BOILER EXPLOSIONS. 
(To The Editor of The Engineer.) 


Sir,—I find that an error of a typical character occurs in my letter in 
your last impression. The inferior limit of the integral is printed p, in- 
stead of p,. These are very common occurrences in books on the caiculus, 
but I thought it advisable to point it out. T. B. 

2, Apsley-place, Lewisham, S.E., 

July ist, 1861. ~ 
THE CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
(To the Editor of The Engineer.) 

Sir,—Noticing in’your last number a letter from Mr, Hemming, relative 
to the Civil and Mechanical Engineers’ Society, | beg to inform that gentle- 
man that that society is by no means res} ible for the opini expressed 
by any member. That gentleman should be aware that the object of such 
societies is to give to each member an opportunity of expressing his 
individual ideas, and of submitting them to general criticism. I have also 
to inform Mr. Hemming that our meetings are duly advertised in your 
widely circulated journal, in which, also, accounts of our meetings appear. 

W. Rutt, Hon, Sec. 








GAS FROM WOOD OR BARK. 
(To the Editor of The Engineer.) 
Sir,—To make good gas from wood or birch-bark there are two things to 
be attended to, the form of the retort and the treatment of the material 
used, 


Dr. Cresson, of Philadelphia, uses a cellular retort, circular in form; but 
I have found diaphragm retorts, constructed in a peculiar manner, to 
answer very well, and which I have adopted for wood gas during many years 
st. 

The wood or bark should be oven-dried before being placed in the retort. 
St. Neot’s Ironworks, July 2nd, 1861. Gro, Bower. 
GAS FROM WOOD. 

(To the Editor of The Engineer 

S1r,—Referring to the inquiries of your correspondent on this subject, I 
have a note from your impression of November i3th, 1857, which gives an 
account of a method of increasing the illuminating power of wood gas by 
passing it through tubes heated to a high temperature, whereby a large 
amount of the carbonic acid is converted to a carburetted hydrogen. Such 
gas was then used at the railway station, Munich, on account of its greater 
density than coal gas. Burners with a larger orifice are recommended, 

Lead Works, Sheffield. WILLIAM BAKER. 








ROAD LOCOMOTIVES. 
(To the Bditor of The Engineer.) 

S1r,—Owing to a misunderstanding a few errorsoccurred in the abstract re- 
port supplied to you of the discussion raised by my paper on ‘‘ Locomotive 
Steam Engine Power on Common Roads,” and which you will oblige by cor- 
recting :—First, the Duke of Sutherland's steam carriage can turn sharply in 
any direction, and not *‘ only in one direction,” as stated. ‘Then, as regards 
the gearing wheels of the Caithness engine, they are made of cast iron and 
not wrouzght. (Mr. Rickett has since informed me that they have never 
broken.) I merely said they were liable to break. 

It may likewise be well to state that the Duke of Sutherland has had a 
vertical boiler recently fitted to his steam carriage, though not by Mr. 

tickett, as that gentleman, in his experiments, found verticai boilers of no 
use whatever, owing to their excessive priming. CuARLes B, Kina. 

7, St. Paul’s Churchyard, London, E.C., July 5th, 1861. 


RAILWAY WHEEL FORGING. 
(To the Editor of The Engineer.) ; 

Bin,—Seeing a notice in your valuable paper, respecting the manu- 
facture of “railway wheeis and other articles by forging them in suit- 
able dies, or shaping them after being partiaily forged by suitable dies,” by 
E, B. Wilson, of Parliament-street, Westminster, I beg leave to offer a few 
remarks thereon. 

If Mr. Wilson will go to the works of H. Smith and Son, Spring- 
hill, Birmingham, he will there find dics made in two and more 
parts for the forging of several kinds of ironwork, by being either 
partially forged and afterwards finished in the dies, or being at 
once finished in the dies fiom a bloom of scrap-iron, taken direct from the 
furnace. He will also see models of railway wheels, partially finished, made 
in the same manner ; also wrought iron raiiway chairs—same form as the 
cast iron ones—imade in suitable dies. 

It was a common thing, years ago, at the above works, to partially forge 
different articles of ironwork, then submit them to immense pressure while 
hot, in cast iron dies. B. GLOVER. 

Windsor Foundry, Windsor, Liverpool, July 2nd, 1861, 


Advertisements cannot be guaranteed insertion unless delivered before eight 
o'clock on Thursday evening in each week. The charge for four lines and 
under is halj-a-crown, each line asterwarda, sixpence. The line averages 
nine words; blocks are charged the same rate Jor the space they fill. AU 
single advertisements Jrom the country must be accompanied by stamps in 
payment. 

Letters relating to the advertisement and publishing department of this paper 
age to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Editor of Tuk ENGINwER, 163, 
Btrand, W.C., London, 
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LOCOMOTIVE ENGINES. 


By a metaphor applicable to a large amount of racing 
property, horses are sometimes said to eat their own 
heads off. Railway locomotives are of like voracity, and, 
so far as passenger receipts are concerned, often eat up 
half the train. A crack 30-ton engine, replete with all 
the refinements of the “Manchester school,” may be 
bought for £2,800, but the team will wear itself out at 
the rate of nearly £2 for every day it is in full work— 
its repairs, at 3d. per mile, making way with say 30s. 
a day, and depreciation half-a-guinea more. But, much 
worse, for every hundred miles run, a five pound note 
goes, not in the conveyance of any profitable load, but 
in the propulsion of the great hexaped itself, and that 
of its lumbering tender. Engine stock cannot be moved 
at a high speed, short of a farthing per ton per mile, 
saying nothing of the interest uponestablishment. Of the 
whole half-a-crown of average working expenses per train 
mile on English railways, nearly a shilling goes for the 
engine and tender, that 1s to say, for the fuel to raise the 
steam whereby they move themselves about, also for the re- 
pairs to the machinery and the way, due to this movement, 
irrespective of that of the train, and for contingent charges. 
Every ton of the weight of the engine teus adds upwards 
of £300 to the working expenses in the whole “life” or a 
service of, say, 300,0U0 miles run. Every pound of its 
metal and supplies represents an expenditure of nearly 3s. 
in the same period, extending over, perhaps, fifteen years. 
At £2,800 for an engine and tender weighing, empty, 40 
tons, the cost is 7$d. per pound, but it would be cheaper 
in the end, even after taking into account the interest on 
the extra cost, to substitute materials worth 1s. 6d. per 
pound for those actually employed in engine making if, for 
every pound so substituted, one pound of total weight 
were dispensed with. The same might be said also of 
the carriages. “ But,” says a voice from Doncaster, “ I 
must have weight, in order to obtain adhesion,” and, 
therefore, fin. boiler iron, and cast iron ballast on the 
footplate are provided to keep the great express engines 
from flying up in the air. It might be worth while to 
show how much additional adhesion is thus rendered 
necessary to move this dead weight about, but it is 
sufficient, perhaps, to remark that of the whole 55 tons 
or 60 tons of the engine and tender, but about 14 tons 
in any way serve to give useful adhesion. This weight 
is applied by a single pair of driving wheels, to two points 
on the rails. There would be no lack of stability if the 
engine and tender weighed but 25 tons, the weight being 
so distributed that the driving wheels should still have 
their full load, the other 11 tons being allotted to two or 
three subordinate axles. “ But,” and the voice, this time, 
comes not alone from Doncaster, “how are the boiler, 
machinery and supplies, corresponding to 14 tons of adhe- 
sive weight, to be kept down to 25 tons ?” Exactly; that 
is the question which the sages of the Atlas Works, the 
Gorton Foundry, the Forth-street Works, &c., ought either 
to prove insoluble or, else, to solve. With welded, instead 
of rivetted joints, boilers of jin. iron ought to be as strong 
as those of 4in. plate now are. The American locomotives, 
moreover, have boilers often jin. thick, and seldom thicker 
than p,m. and these plates, subjected to as high, 
if not higher pressure than prevail here, are always 
rivetted. If they are reckoned safe, as they are, how little 
have we to fear from plates of the same thickness, the 
effective strength of which is doubled by welding the joints. 
Mr. James Kennedy welded his fire-boxes together in a 
single piece long ago. Mr. Timothy Hackworth, and 
Messrs. Beyer, Peacock, and Co., have since occasionally 
welded together the longitudinal seams of their boilers. 
The welding process is not only stronger than rivetting, 
but, properly understood and carried out, it would be 
cheaper. On the Eastern Counties Railway the domes 
are welded up whole, and a fine job they are, notwithstand- 
ing that their thickness is somewhat greater than need be. 
While we are dealing with boilers, we may as well con- 
gratulate railway shareholders upon the fact, kindred to 
their interest, that the problem of railway coal-burning has 
been solved without longer recourse to the heavy and com- 
plicated fireboxes and brickwork which, at one time, had a 
monopoly of this kind of combustion. A deflecting plate 
inside the door (the intermixture of the gases and air 
being aided, perhaps, by two minute jets of steam, as in 
Mr. Frodsham’s plan, now largely adopted on the Eastern 
Counties), is found to answer every purpose, reducing the 
fuel charges 33 per cent., besides conciliating the optical and 
olfactory prejudices of passengers. ‘Thus, coal-burning wili 
hardly add a single feather to the burden of dead-weight 
under which. the railway back is nigh breaking. With 
lighter and stronger boilers we may save weight and gain 
important advantages besides, by discarding the inside 
cylinder arrangement, which, indeed, is at last going the 
way of all engincering mistakes. When engine builders 
scoffed at counterweights, and when nobody appeared to 
know how to preserve the warmth of the cylinders without 
stowing them in the smokebox, the “insides” had it all 
their own way, their extra weight, cost, top-heaviness, fric- 
tion, and the insecurity of that ugly forging—the crank— 
receiving ready absolution. Now it is found that, while the 
outside connection requires the lesser counterweight, the 
engine so arranged may be cured of all that muscular 
irritability, the cause of which is known as unbalanced 
momentum. And as for the cylinders, except when 
enveloped in Mr. Beuattie’s surface condensers (as we must 
term the jackets within which he cools the cylinders by 
passing the exhaust steam around them), they may be as 
well protected from radiation when placed outside of the 
smokebox as within. It is not our purpose, however, to 
treat here of the advantages of the outside cylinder engine 
further than to mention that it permits a saving of con- 
siderable dead weight, not only without the sacrifice of any 








practical requirements, but with the attainment of decided 
collateral = me cote With outside cylinders, too, the 
weight and complication of quadruple frames. is still less 
excusable, for the driving axles, unless the ,cylinders be 
spread very far apart, and the cranks made separately and 
keyed on, a /a Forrester (temp. 1835), cagnot have outside 
bearings. As for the frame itself, it is tipthing more nor 
less than a girder, yet we never dispose oufiron in bridges 
in the manner in which we weld it up in loctipative frames. 
We had our nerves tried the other day, by an inspection of 
a lot of iron frames 12in. or so deep, by Ijin. thick, for 
diminutive engines with 12in. cylinders! Surely 
iron must be abundant, and the endurance of per- 
manent way unspeakable, to warrant such prodigality! 
Without professing the same confidence in the in- 
novation, we may mention our idea, also, that single- 
cylinder locomotives will one day come into favour, to the 
great saving of cost, weight, and repairs. There are many 
simple contrivances whereby such engines could be started, 
when “on the centre,” and we have the utmost reasons 
for believing that, when once a-going, they would run as 
steadily as any engine now on the rails. Messrs. Neilson 
and Co. have built single-cylinder locomotives for mineral 
traffic, and it has often been our fortune to make our way 
with a train into a station on a locomotive of which one 
side had broken down. A single cylinder, when the 
piston is once started, holds its own wonderfully well on a 
gradient, or in almost any situation where the resistance is 
considerable and the speed slow. A train in motion at the 
rate of ten miles an hour, whether ascending or descending 
an incline, moves through nearly 15ft. per second, equal to 
the velocity acquired by a body falling freely from a height 
of about 4ft., and, if projected upward at that velocity, 
would rise through a height of 4{t. If, however, the whole 
resistance of the train did not exceed the 51, of its weight, 
it would move 400ft. along a plane or incline by its own 
vis viva, ov after the impulse whereby it had been moving 
at 15ft. per second, was withdrawn. On an incline of 1 in 
100, the whole resistance would hardly exceed .1 the weight 
of the load, and a train, therefore, entering upon such an 
incline at the rate of 10 miles an hour would, of itself, 
move 200ft. before stopping. A single piston being got to 
work, as it easily might be, there would, provided there 
were steam enough, be but little danger of its ceasing its 
motion on an incline. Our readers will have perceived 
that the principal bearing which we are now seeking to 
give this speculation is that which it has upon the question 
of dead-weight. A few years ago double cylinders were 
thought indispensable to marine-engines—even to screw- 
propeller engines. Now, in some parts of, the world, there 
are great numbers of fast steam vessels, both screw and 
paddle, having only, single-cylinder engines.. Very. few, 
indeed, of the swift steamboats on the rivers and bays of 
the Atlantic seaboard of America have other than single 
engines. Single cylinder locomotives will, we believe, yet: 
accomplish all that is attained by the present class, and 
with much less cost and weight. Among more obvious 
means of diminishing the weight of railway stock is the 
substitution of steel in the place of iron for wheels, axles, 
tyres, and for many other applications in .which great 
strength and lightness are desirable. Steel tyres are coming 
into somewhat extensive use. Upon such of the metropo- 
litan lines as have adopted them, we are assured that their 
adhesion isabsolutely equal to that of the softest iron, while of 
the strength and durability, and, therefore, the permissible 
lightness of steel tyres, there can be no doubt. Krupp, of 
Essen (Rhein-Preussen), makes cast steel crank axles, 
which, notwithstanding that our iron affairs break in four 
or five years, are marked “ Garanté dix ans” —for we have 
only seen them on the French lines. 

Tank engines must, however, be generally adopted before 
we shall have really light engines. If, by that and other 
arrangements, all tending to obviate weight, we could re- 
duce the present express engine and tender from 50 to even 
30 tons, the charge of fuel and water necessary for a given 
distance (provided that neither the weight nor speed of the 
train were increased) would be diminished by about one- 
fifth, this proportion of supplies carried being due to 20 tons 
of engine-weight by itself. With the whole load on six 
wheels, the saving in weight of tender wheels, axles, 
springs, &c., would of itself be considerable. 

We have thus mentioned only such improvements as may 
reduce the weight of engine stock of a given power. It will 
be sufficiently evident to our readers that we attach equal if 
not greater importance to such improvements than to those 
whereby fuel may be economised. For the present average 
cost of fuel, per train mile, for coke-burning engines hardly 
exceeds 3d., and for coal-burners 2d., whereas the actual 
cost of running, empty, a large engine, with its tender, 
does not fall far short of 1s, per train mile. There is. com- 
paratively little left to be saved, in respect of fuel, except 
in the use of lighter engines, the greater opportunity for 
saving being in the diminution of engine weight. In this 
direction locomotive practice must soon tend, if we are to 
hope for anything like real railway reform. 


IRON STEAMSHIPS. 

NuMERovs facts conspire to signalise the present time 
as the most extraordinary epoch that has ever occurred in 
the history of iron steamship building. Never before was 
there a period in which so much sound discussion of the iron 
shipbuilders’ problem took place ; and yet never before was 
there a period in which so much nonsense was cither spoken 
or written respecting it. At no former time were iron 
steamships built with such perfection as now by some 
builders; and yet, at no former time, were such defective 
vessels produced as other builders are now content to set 
afloat. Never until now did professional shipbuilders com- 
bine together so heartily forthe purpose of improving their 
art; and yet never were amateurs more confident than now 
in thrusting themselves forward as the most competent per- 
sons to advance it. Never were iron ships lost more 
frequently, or more alarmingly, than at present; and yet 
never was the employment of iron for ship construction 
more universal than it is at this moment. 

It is not an easy matter to account for all these anoma- 
lous circumstances in the space devoted to the present 
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remarks ; but there are a few considerations which bear so 
directly upon this important subject, and which demand 
the attention of shipowners, and especially of shipowning 
companies, so urgently, that we think it highly desirable 
to advert to them here. In the first place, it may be asserted, 
with the utmost distinctness and confidence, that the con- 
struction of an iron steamship for ocean service is a work in 
the efficient execution of which great practical experience 
is indispensable. If the past history of iron steamships has 
established any one fact conclusively, it is this—that good, 
sound, sea-worthy iron steam-vessels, adapted to perform 
ocean voyages in all weathers, cannot be built either from 
professional theories alone, or from professional traditions 
alone. We have had fact heaped upon fact, and example 
upon example, all showing that a ship may be built in 
gencral conformity with the most approved rules, or with 
the most ancient practice, and yet prove too weak here, or 
too weighty there, or too susceptible to injury elsewhere. 
Nothing but close, continuous, and prolonged experience 
can teach even the most scientific designer how to so dispose 
his material, and so arrange his fastenings, and so apportion 
local increases of strength, as to best prepare the finished 
structure for bearing the manifold and changeful strains 
that will be exerted upon it at sea. It is when ships are 
brought under repair, or survey for repair, that their 
weaknesses are discovered, and the best lessons of the ship- 
builder are learnt ; and itis, therefore, only those who have 
opportunities of studying long in the school of practice who 
acquire the most vital knowledge of their art. This con- 
sideration must not be pushed so far as to preclude alto- 
gether the encouragement of young and inexperienced 
firms, but it ought to be most carefully borne in mind when 
large and costly fleets have to be built, and especially ought 
it to be remembered when ships like the modern iron 
frigates have to be produced for the Government. On no 
account should the construction of such vessels, even from 
Admiralty specifications, be entrusted to new and untrained 
contractors. 

A second consideration of great importance is this— 
that under no circumstances should contracts for large and 
important vessels be issued to the lowest tenderers, or to 
any tenderers whatever, unless there is good reason to be- 
lieve that the price to be paid is fairly sufficient to cover 
their cost wl afford a profit to the contractor. Many 
serious evils result from the neglect of this principle. Con- 
tracts for expensive ships are too often given for prices 
which cannot possibly prove remunerative if good material 
and workmanship are employed; and the consequence 
usually is, that both material and workmanship of inferior 
kinds are resorted to, to the ultimate loss of the purchaser, 
of course. ‘The error involved in such cases is very great, 
and leads to disastrous consequences. However good the 
competitive system of manufactures may be gencrally, these 
are clearly abuses of it, and abuses which no wise person 
or company will sanction. Yet, we regret to say, they are 
abuses of which the Admiralty have been repeatedly guilty 
during the last year or two. Before the first of their iron- 
cased ships was contracted for they were advised, by 
shipbuilders of great experience, what the minimum cost of 
such vessels, even under simplified specifications, must 
inevitably be. And yet they subsequently accepted tenders 
at prices far below the amount per ton thus specified. 
Whether they, or rather the public, will have to receive 
badly-built ships as a consequence, or whether the con- 
tractors will, nevertheless, perform their work well, and 
themselves sustain the loss, remains to be seen. It seems 
certain, however, that firms which tender at prices that 
are too low for sound and remunerative work must either 
be professionally unqualified for their business, or willing 
to run risks with other objects in view, or determined to 
build inferior vessels, and, in every case, must be un- 
deserving of Government patronage. We fear that these 
remarks would not be without pertinence if directed 
against some private companies that we know of as well 
as against the Admiralty. We repeat that it is fair to no 
one, and more unfair to the purchaser himself than to any 
other person, to accept a tender for a costly ship at a price 
that cannot possibly prove remuncrative. 

A third consideration deserves the attention of our 
readers, viz., that the undue pressure of political, and 
a of direct parliamentary influence, is not un- 
frequent y allowed to control the acceptance of tenders for 
ships. Ship-building establishments, when they are at 
all prosperous, soon give employment to a large number of 
workmen, most of whom possess votes for returning 
members to Parliament. In places like Poplar, on the 
Thames, in which the establishment of Messrs. Samuda is 
situated; or like Millwall, in which Mr. Scott Russell’s 
works are; or like Birkenhead (prior to the passing of the 
Distribution of Seats Bill), in which is Messrs. Laird’s 
dockyard—the votes of such workmen as happen to possess 
them are of comparatively little value, since it is not in 
their power, under ordinary circumstances, to decide of 
themselves the issue of an election. But in ‘places like 
Neweastle, Hull, and other seaport ship-building boroughs, 
the case is very different, and the support of the pro- 
prietors and workpeople of such establishments is really of 
great importance to the Parliamentary representative, who, 
if he happen to be as frail as ordinary mortals, will not 
object to support the ministry of the day in some cireum- 
stances of difficulty, in return for favours shown to 
his influential constituents. We are unable to say how 
often such favours take the shape of contracts for iron 
steamships; but that the disposal of such contracts is 
sometimes influenced in the way suggested we think there 
is very [good reason to believe. Nor is it in the case of 
Admiralty contracts only that such things happen. It may 
be less easy to show how the issue of tenders for merchant 
or mail and passenger steamships is affected by political 
influences; but, at the same time, it is searcely possible to 
account for certain events that have occurred during the 
last year or two, without allowing some weight to such 
influences in respect of them. 

We have put forward the above considerations with 
some prominence and at some length, because, unless they 
are carefully reflected upon, it is impossible to relieve the 
shipbuilding profession from much obloquy which has 





lately been brought upon it. Those considerations serve 
to show that there are causes which tend to remove the 
construction of our royal and private fieets partially out 
of the hands of the most eminent and reliable contractors. 
We might readily add others which tend to confirm this 
fact, but the foregoing are sufficient, we think, to place 
it beyond question; and, with that admitted, we may 
hereafter comment upon the defectiveness of such iron 
steamships as we sometimes meet with, without neces- 
sarily lowering the standard of British iron steamship- 
building. It is important to make this clear, because our 
acknowledged eminence as a ship-manufacturing nation 
ought not to be lightly surrendered, or sacrificed to any 
adventitious and exceptional occurrences. 


STEAM FIRE ENGINES, 

CouLD we dip a burning warehouse into the Thames, the 
flames would probably be at once extinguished. If, how- 
ever, instead of the fire going to the river, the river must 
be brought to bear on the fire, it is desirable that the sup- 
ply of the watery element be abundant. The hydraulic 
contrivance known as the London Brigade fire engine 
throws about 90 gallons of water per minute, of which dis- 
charge a portion only can be counted upon as effective 
when projected at a distance of several feet upon a burning 
building. We believe there were some dozen or fifteen of 
these diminutive affairs at the Tooley-street fire, and it is 
demonstrable by experiment and calculation that a file of 
stout fishwomen could, in a given time, have handed up 
nearly the same quantity of water in pails as any one of the 
“brigades” in question. ‘The two floating steam fire engines 
were at work, it is true, but even these, unaided by others 
of their kind, were totally inadequate to the emergency. 
Were it not that the alarm was twenty minutes in reaching 
Watling-strect, rather more than half a mile off, and that, 
according to some of the newspapers, the engines, even 
after they had arrived, had to wait for water, their fecble 
ejection might, possibly, have kept the fire under. But 
for any extensive conflagration, once in full headway, what 
are fifty brigade engines? Were it the fact that fires were 
unfrequent and insignificant in our large towns the insurance 
companies might hesitate before increasing the costand weight 
of their engines. Upon general and public grounds, however, 
the burning of the old Houses of Parliament, the Tower, the 
Royal Exchange, Covent Garden Theatre, St. Martin’s Hall, 
the Surrey Music Hall, Cotton’s Wharf, and other less known 
and less extensive edifices and premises, demonstrate the 
necessity for a vital reform in respect of our apparatus for 
the extinction of fire. The value of the property lost by 
the last great fire would have paid for more than two 
thousand steam fire engines of the largest class, and half a 
dozen such machines would alone throw more water than 
all the brigade, parish, and private fire engines in London. 
A firm engaged in the construction of hand engines 
have, it is true, turned out a few steam fire engines, and 
have, we hear, several more ordered. One weighing 6,500 Ib. 
has thrown 440 gallons, or nearly two tons of water per 
minute, through a 1jin. nozzle, to a height of 160ft., and 
afterwards to a horizontal distance of 202ft. In these 
engines, however, the water spaces are so large, and so much 
water is carried in the boiler that a quarter of an hour is 
required to raise steam to 70 1b. pressure. This may not be 
along time as compared with that expended in raising 
steam in an ordinary boiler, but it is twice too long in 
raising steam for a fire engine. In the construction of 
engines of this class, we can afford to follow the practice of 
the Americans, who have had steam fire engines in regular 
and extensive use for the last nine years. The boilers of 
their best engines are upright, and the water space around 
the firebox is but jin. at the bottom, and 1jin. at the 
top. The 199 tubes, l4in. diameter, and 27in. high, 
are spaced only .9.in. apart. The smokebox is but 45in. 
deep, a steam chamber, 14in. high, extending above this. 
The ordinary water-level is lin. above the top tube-plate, 
but on starting it is purposely left much lower. With a 
large grate, carefully pe and laid with light com- 
bustibles, the draught being maintained by a large chimney, 
steam of a pressure sufficient to commence working, is 
generated from cold water in 34 minutes. This result, which, 
at first sight, appears almost incredible, is a simple con- 
sequence of the relative proportions of the fire place 
and water space. With a larger fire, and less water, 
steam might be raised in one minute, and if an 
extreme illustration be necessary, we may, by throwing 
a few drops of water into a large fire, have steam in less 
than a second. The engine to which we allude has two 
upright steam cylinders, Sin. diameter and 12in. stroke, 
working two 4$-in. plunger pumps of the same stroke. The 
connection is by a slotted cross-head, as in Messrs. Carrett 
Marshall and Co’s small donkey pumps. At 300 revolutions 
per minute this engine would Boor about 450 gallons of 
water, and it is stated to have thrown a 1,7.-in. streayn toa 
height of 200ft. With water and fuel the weight is 7,1001b. 
The largest of the New York steam fire-engines are self- 
propelling. They have two 7}in. cylinders, 14in. stroke, 
connected to a revolving shaft, upon which is a rotatory 
pump. The boiler has 114 pair of annular tubes, 1Jin. 
tubes being placed within others of 24in. with the water in 
the annular space. There are 5°6 square feet of grate arca, 
and 460 square feet of fire surface, the boiler being 4ft. 3in. 
in diameter over the covering, and of a total height of 
6ft. 3in. This class of engines weighs rather more than 
15,000lb. When forced to its utmost it has discharged 
1,100 New York (880 imperial) gallons of water per 
minute, throwing a 24 in. stream through an open butt to 
the distance of 196ft., a 13-in. stream being thrown 267ft. 
horizontally. During this performance, the pump made 
240 revolutions per minute, the pressure of steam being 
150 Ib. 

Were the London water supply under the head 
which is maintained in some of the provincial towns, we 
should not need fire engines at all. The 4ft. Glasgow 
mains (the iron of which is no less than 1j-in. thick) will 
supply almost any number of streams rising 90ft. above 
the Broomielaw ‘quays. The Southwark and Vauxhall 
stand-pipe, it is true, is 18dft. high, and with five great 
engines at Battersea—one, indeed, being the largest in the 





kingdom—it might have been supposed possible to pump 
directly through the mains, were they as strong and as 
well-packed as they should be. Such pumping would have 
supplied large jets, 100ft. high, at London Bridge, and, 
doubtless, brought the fire under, But, as we cannot rely 
on such means of extinguishing fire, powerful steam fire 
engines are our only hope. To provide against invasion 
which may never come, and for distant wars which may 
(let us hope) be delayed for many years, the country spends 
thirty millions yearly. Against more probable and hardly 
less disastrous invasion London surely can afford to spend, 
if necessary, a hundred thousand pounds a year. With 
means of instant telegraphic communication, and large 
engines in every part of the metropolis, no fire could 
attain the proportions of that which lately threatened all 
London. 


CHAIN CABLES AND ANCHORS. 

GOVERNMENT will establish no} compulsory test for the 
chains and anchors of merchant ships. Lord C. Paget 
and Mr. Milner Gibson said as much in the House of 
Commons on Tuesday night. The Government acknowledge 
plainly that the prejudice against government interference 
must be respected. Sir James Elphinstone’s committee had 
ascertained that the cables employed in the merchant 
service were just as bad, on the average, as had been 
alleged. Of those brought to Liverpool to be tested, four 
out of every five broke under a moderate strain. Some- 
times, indeed, chain cables broke like cast iron, or, rather, 
like glass, in (falling from a wagon to the ground. The 
Royal Charter was lost because her cables parted in a gale, 
and it turned out, on official investigation, that these cables 
cost but 13s. 6d. per ewt. at a time when the owners of the 
Liverpool tug boats were paying from 24s. to 26s.! The 
manner in which hundreds of vessels go ashore every year, 
after parting their cables in a gale, is notorious, and could 
be easily confirmed by official investigation if that were 
necessary. It was, therefore, a piece of pre-eminent audacity 
on the part of Mr. Milner Gibson, although addressing a 
House in the middle of a season in which storms rage not, 
and when Fitzroy’s prognostications are more than ever 
unheeded, to ask if it were really the case that any large 
proportion of wrecks did occur from imperfect chains and 
anchors. But even this affectation of sincerity had its 
effect upon the House, the majority of the members testify- 
ing their readiness to travel in a circle by voting down 
Sir J. Elphinstone’s motion for Government interposition. 
A question of such moment cannot rest after the recurrence 
of the great storms, in which the untrustworthy cables now 
in use will snap in two, leaving the doomed ships to plunge 
headlong upon the rocks. 

“But,” say the Government members, “admitting the 
insufficiency of the cables, we ought not to interfere.” In 
other words, government interference is unpopular. Just 
so: but we submit to the same interference with respect to 
the general fitness of steam vessels for passenger service, to 
the qualifications of ships’ captains, to the completeness of 
railways about to be opened, to the observance of certain 
regulations in factories, and soon. Ought there, then, to 
be no interference at all? If not, why are not all the 
intrusive powers of the Board of Trade at once abolished ? 
The answer is plain; the general sentiment of the com- 
munity is in favour of the interposition of the Government, 
in all matters where commercial interests and the security 
of human life can be supposed for a moment to oppose eac 
other. If the selection of a worthless cable were sure to 
end in shipwreck, few would be selected. But the certainty 
of an occasional disaster is not sufficient to deter ship- 
owners from driving a sharp bargain with the chain 
makers, at least as long as Lloyds remain open, and pre- 
miums are not too high. It is just here that Government 
should protect human life from being made the sport of 
chance and commercial “ enterprise”—from being subjected 
tothe ordeal of an “ average risk,” which leaves a profit even 
when one totalloss ina hundred adventures is counted upon. 
If Government ought not to interfere in the matter of chains, 
it should not interfere in anything, since there is but one 
ground upon which any public interference whatever, in 
private undertakings, is capable of justification. To say, 
as Lord C. Paget and Mr. Gibson both did, that if chains 
were to be tested it would be necessary to test pumps, 
masts, and sails, was a direct evasion of the question. If 
the proof were as clear that life was being sacrificed in 
consequence of the imperfections of pumps, masts, and 
sails, and to the same extent as is due to the unworthiness 
of ships’ cables, then, by all means, the Government should 
interfere, regardless of inconvenience to itself, as well 
as the “inconvenience,” as Mr, Gibson felicitously styled 
it, of the shipowners. The masts, sails and rigging of a 
ship are, however, under almost constant strain, and 
for that reason, at least, the owner and captain 
of the ship can understand the necessity for 
their being of good, or, at all events, fair workable 
quality. But the tackle, except in dropping anchor in 
harbour, is not often used, and neither owners nor cap- 
tains like to contemplate an emergency in which any- 
thing at all really depends upon the cable. No skipper 
intends being caught off a lee shore in a gale of wind. The 
anchors and cables, therefore, are, as a rule most wanted 
when the necessity for their use has been least calculated 
upen. In this fact a reason may be discovered why these 
most important portions of a ship’s gear stand in greater 
need of critical examination and authoritative adjudi- 


cation than the masts and sails, although, if the 
necessity were equal in both cases, the need of inter- 


position would not be lessened, but, if anything, augmented. 
* But,” urges the Zimes, “ if the test of cables were com- 
pulsory, then the responsibility for the sufficiency of the 
ship’s equipment would be transferred from the owners to 
Government authorities.” This argument is a favourite 
one with the Zimes, but it amounts to nothing at all. 
What is responsibility? We are none of us respon- 
sible in such matters for what we could not have 
prevented, nor are we responsible for not having pro- 
vided against contingencies which neither experience 
has disclosed nor reasonable foresight perceived. Expe- 
rience has fully shown that with anchors and cables of a 
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certain strength a ship may, with almost absolute certainty, 
be expected to ride out the worst gale. If, then, we can 
secure this strength in the case of all ships, not only will 
losses from the failure of anchors and cables be few, but we 
could fairly blame no one when, in an extreme case, we 
found this strength to be after all insufficient. The risk 
would not be that the standard of strength would not be 
fixed high enough, but that, without insuring, by actual 
trial, a corresponding strength on the part of ships’ ground 
tackle, negligent or avaricious owners would disregard the 
standard altogether. 

Those who, like the Zimes, decry Government. inter- 
ference, do not pretend, however, that no influence, beyond 
an appeal to the interests of shipowners, is necessary to 
effect a reform as to the notorious insufficiency of cables. 
But, in seeking an alternative, the Z7imes reaches a pitch of 
absurdity which, had not Lord C. Paget advanced the same 
suggestion, would have been wxigue. It appeals to under- 
writers not to insure ships which are not well “ found !” 
What else than risk, we should like to know, and 
almost certain occasional loss maintains the business 
of an underwriter? temove the risk and there is 
nothing to insure. The proportionate risk on account 
of defective ground-tackle is, unhappily, too well 
known, and it forms an important element in the 
adjustment of premiums. It would be only by removing 
this risk without the knowledge of the insured that the 
insurer, by urging the usual risk, could make any ad- 
ditional profit. None know better than underwriters how 


ready are the owners of insurable property to plead | 


grounds for the abatement of premiums. ‘These are settled, 
however, by the natural laws of trade, being fixed upon 
ascertained average losses and the value of money. Every 
danger is taken into account, and, when one or another 
is precluded, the premium must soon fall correspond- 
ingly. So omnipotent is this law, that underwriters 
have actually no power of themselves to dictate successfully 
any change whatever in the arrangements of their patrons, 
since at the moment of a single refusal to insure, capital 
standing ready elsewhere would be certain to offer itself. 
But so far as underwriters can please themselves in such 
matters they will always prefer high risks for the sake of 
high premiums. For a few years, and until the exact 
risk was ascertained, the underwriting interest would un- 
doubtedly prefer to insure ships having no cables at all, 
and whatever might be their losses they would be almost 
certain to so adjust their premiums as to thrive by their 
business. The security of our ships will, we apprehend, 
remain as questionable as ever until Government takes 
up in earnest the vital question of the strength of chain 
cables. 


WATER FOR STEAM BOILERS. 


UnDER the tests of the chemist, it appears that many 
of the waters from which steam is raised in steam boilers 
contain 50, 100, and even 200 grains of solid matter in a 
gallon of 70,000 grains. The water supplied by the water 
companies of London contains nearly 20 grains in the 
gallon. In evaporation, only pure water goes off, the solid 
matter being left behind. ‘Twenty grains, of anything, ina 
gallon seems a small matter, but there are many boilers 
evaporating 50 cubic feet of water per hour, or upwards 
of 3,000 gallons per day of ten hours. In such cases, 
the small proportion of lime, or whatever it may be, 
becomes nearly 91b., or nearly 1 ewt. in all the water 
boiled away in a fortnight. It is needless to dwell upon 
the waste of fuel and the injury to the boiler which this 
accumulating formation of chalk or gypsum may occasion. 
Many of our readers will have seen “scale,” an inch thick, 
with the half-inch iron plate, upon which it had collected, 
burnt entirely through. Frequent blowing-off, while it 
-— prolong the “life” of the boiler, is often wasteful, 
and occasionally the boiler is burnt when blown off bya 
careless man. 

Theimpurities of water constitute a considerable drawback 
to mechanical progress, besides being injurious to health. 
If, in the case of boiler water, these impurities were 
soluble under all circumstances, they might all be blown 
out, and the process of expulsion might be delayed until the 
water had become perceptibly thickened with its mineral 
burden. But even with the more soluble salts, as common 
salt and nearly all salts of soda, the point of saturation 
is soon reached. With regard to lime a considerable 
number of its salts are, by themselves, insoluble in water. 
Carbonate of lime, which is the basis of boiler-scale, and 
identical in chemical constitution with marble, chalk, &c., 
is insoluble in water from which the air has been expelled 
by boiling. It is only when carbonic acid is present that 
the carbonate of lime becomes soluble, and chemists are 
not agreed among themselves whether the acid acts as a 
solvent merely, or whether it combines in the formation 
of a bicarbonate of lime—a substance of which the 
existence is often denied. However this may be, water, 
on boiling, is sure to precipitate whatever chalk it may 
contain, and if the heat wasted in railway coking ovens 
could be applied to heating, to the boiling point, the 
water intended for the locomotives, all the carbonate 
of lime might be collected and removed from the 
heating vessels. The relation between the carbonate 
and the carbonic acid would be thus modified with the 
same result, although not in the same manner, as in Dr. 
Clark’s well-known process of purification. Instead of 
boiling off the carbonic acid from the water, at a greater 
or less expense for fuel, Dr. Clark fixes it with lime, which 
—thus becoming a carbonate—falls, together with the 
originally dissolved carbonate, to the bottom. Or if the 
existence of bicarbonate of lime be admitted, the addition 
of lime decomposes it, the whole quantity of lime and 
carbonic acid then present falling together as carbonate of 
lime. To 560 gallons of water containing 9 oz. of lime and 
14 oz. of carbonic acid in solution (cither as a dissolved 
carbonate, or as a bicarbonate), the addition of 9 oz. 
of lime in 40 gallons of water, gives 600 gallons of 
water with 2 lb. of chalk precipitated at the bottom. But 
here the water to be dealt with must be carefully analysed, 
and exact proportions regarded, else little good may result. 
The cost, and inconvenience, too, of settling tanks would 


be considerable. Carbonate of magnesia, the substance of 
“ dolomite,” or magnesian limestone, is governed in its re- 
lations to water by nearly the same laws as carbonate of 
lime ; but the quantity of the former present in water, is 
seldom of anything like the extent of the latter. Sulphate 
of lime, better known as gypsum, or plaster of Paris, is 
another troublesome impurity. It is soluble in 500 times 
its weight of water, or in the proportion of 140 grains in 
the gallon. But its solution requires time, and in rapid 
evaporation, as in a boiler, it will precipitate faster than it 
can re-dissolve, the result being a bad scale, only inferior in 
adhesiveness and density to carbonate of lime itself. 


water purification, it may be worth while to remark that 
no opinion of the fitness of any water for use in steam 
boilers can be formed from a knowledge of the mere 
amount of solid matter in solution, and irrespective of its 
nature. Water containing 100 grains of lime in the gallon 
would be almost unfit for any purpose, whereas the same 
proportion of the exceedingly deliquescent salts of soda 
would do no harm, unless the boiler were run for a very 
long time without blowing off. One of the very best 
boiler waters contained 48 grains cf soda salts per gallon, 
to wit: 34 of carbonate, 4 of sulphate, and 10 of chloride 
(common salt), but it did not give the least trace of lime 
or magnesia, even when concentrated. 

Two processes, unsatisfactory although they are, have 





water, to wit: the carbonates of lime and magnesia. 
These are boiling and precipitation by the addition of lime, 
Muriatie (chlorohydric) acid has been often employed for 
separating lime, the chlorine of the acid uniting with the 


lime. It is unnecessary to add that there is a decided pre- 
judice against the introduction of muriatic acid into steam 
boilers. 
ammonia, and the correct name of which is chlorohydride 
of ammonia) has also been extensively employed for many 
years on the London and South-Western and other rail- 
ways. Like muriatic acid, sal ammoniac furnishes chlorine, 
which decomposes the carbonate of lime in forming chloride 
of calcium, in itself easily soluble, and therefore removable 
by blowing off. The water from boilers in which sal- 
ammoniac has been introduced does not, it is maintained, 
contain the least trace of copper or iron, as it would if the 
disengaged carbonate of ammonia attacked the metal. The 


the sal ammoniac with it, so that it is preferred to admit 
this substance into the boiler rather than into the tender. 
Filtering through charcoal, and especially through animal 
charcoal (bone-black), will alsoremove a great deal of soluble 
matter, so much, indeed, that what may have been a water 
unfit for use may, by this process, become most serviceable. 
In all these processes there may be some expense, but 
when it is borne in mind that the boiler which will 
evaporate 91b. or 101b. of pure water to a pound of 
coal may only evaporate 61b. or 8Ib. of impure water 
with the same fuel, the saving of from 10 to 30 or 40 per 
cent., is quite enough to justify some trouble in the way of 
purification, while the better protection of the boiler will 
afford additional ground for all reasonable care. 

There are a great variety of “incrustation powders,” 
many of which we know nothing of, but some of which 
act upon the well-known — of enveloping the dis- 
engaged particles of solid matter in a glutinous coating, 
whereby they are prevented from adhering to the iron or 
to each other. Where potatoes, leather, shavings, &c., are 
used for this purpose they are likely to cause priming, the 
remedy being as bad as the disease. Highly astringent sub- 
stances prevent incrustation, and gum catechu (cutch orterra 
japonica) has been extensively employed, and with good 
results, in locomotive boilers. One “anti-incrustation 
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powder” has Aleppo galls for its base. This, too, has done 
well, Oak or mahogany sawdust prevents scale, but iron, 
as is wellknown, israpidly destroyed when acted upon by the 
acids in oak. ‘The whole subject of water purification has 
been investigated with great care by the ablest chemists, 
and we should be suspicious of any new preparation or 
process of precipitation, the chemical action of which was 
not exactly indicated, and its harmlessness capable of the 
readiest demonstration, both theoretically and experi- 
mentally. Dr. Angus Smith, of Manchester, after a careful 
investigation, two years ago, into the purification of boiler 
waters, recommended to the members of the Manchester 
Association for the Prevention of Steam Boiler Explosions 
the use of caustic soda, but this remedy, so far as we can 
| learn, has not been adopted to any extent; its cost, and the 
necessity for special provisions in applying it, being in 
the way of its use. For marine boilers, surface 
condensation is aiready providing a supply of the purest 
water, and it is not improbable that surface condensers, 
notwithstanding their cost, will yet be extensively adopted 
for condensing land engines. Attention will be turned, we 
think, to filtering impure waters, and much advantage 
thereby derived. With boilers of the ordinary construction, 
| the tendency to incrustation increases with the pressure of 
the steam, but in water-tube boilers, with a circulation of 
water maintained forcibly by means of a circulating pump, 
the worst waters are being employed with the formation of 
very little scale. The question of water purification, and 
that of the prevention of incrustation when using bad 
water, are still open, although our present knowledge 
would enable us to prevent much of the great waste of fuel 
and injury of boilers now caused by impure water. 














LITERATURE. 
A Treatise on the Steam Engine. By Joun Bourne. 
[THIRD NOTICE. ]} 


For all the practical purposes of a text book on steam 
engineering the present edition of Mr. Bourne’s great work 
is likely to maintain its authority for the current decade at 
least, and ten years is a long period in the progress of the 
steam engine. We say this notwithstanding the haste, or 
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rather the injustice, with which Mr. Bourne dismisses sur- 
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Before passing on to the consideration of any process of 


been indicated for the removal of the worst impurities of 


calcium of the carbonate, forming soluble chloride of 
calcium, more commonly known as muriate or chloride of 


Sal ammoniac (sometimes termed muriate of 


agitation of the water in boiling favours the mixture of 





face condensation in something like half a page of his book- 
His “ General Theory of the Steam Engine,” which occupies 
74 quarto pages, will, for a long time to come, constitute 
the court of last resort for disputing engineers, as it will 
also be the source of instruction for the students of the work- 
shop and drawing office. Studied as it will be it will help 
still further to expand the growing ideas of our construct- 
ing and working engineers as to the ultimate capabi- 
lities of steam. The whole question of the power of that 
agent is dealt with, as it should be, as one of thermody- 
namics. ‘The first half of the chapter may be characterised 
asa translation, into readable English, of the corresponding 
portions of Professor Rankine’s “ Prime Movers,” a book, 
to open which requires some nerve, while to go through 
with it amounts to mathematical martyrdom. Mr. Bourne 
has not, however, treated this branch of his subject under 
the best arrangement for study or reference. The thermo- 
dynamic equivalent of a pound of coal must be the start- 
ing point of the inquiry into the economy of heat engines 
(steam or air), but Mr. Bourne gingerly introduces Dr. Joule’s 
insufficient limit of 1,261°45 foot-pounds, as the ultimate 
value of a grain of coal, which, for a pound of 7,000 grains, 
would amount to 8,830,150 foot-pounds, equivalent to the 
heat generated in its combustion. Good coal, however, 
Mr. Bourne mentions, will raise its own weight of water 
14,000 deg. of temperature, the mechanical equivalent of 
each degree being 772 foot-pounds, and that, therefore, of a 
pound of coal 10,808,000 foot-pounds. We may remark 
here that a pound of coal, in ordinary practice, furnishes but 
about 400,000 foot-pounds of actual work, or but one twenty- 
seventh of its ultimate power. The theoretical power of 
the best coal is, however, considerably higher ee that 
assigned by Mr. Bourne, and probably, one half greater 
than Dr. Joule has given it. Mr. Bourne computes the 
power of a perfect engine by multiplying the foot-pounds 
theoretically due to a given weight of coal, say a pound or 
a grain, by the difference between the highest and lowest 
temperatures of the steam, on its passage through the 
engine (both temperatures being taken from an absolute 
zero 459 deg. below that of Farenheit) and dividing the 
product by the highest temperature. The quotient is the 
work in foot-pounds which, theoretically, should be utilised 
from the given weight of coal. Thus, we will suppose, 
the theoretical thermo-dynamic equivalent of a pound of 
coal to be 13,000,000 foot-pounds; how much of this can 
be realised in an engine the temperature of the steam in 
which is 400 deg. at the beginning of the stroke and 
80 deg. after the exhaustion into the condenser? These 
temperatures, above absolute zero, willbe 400 + 459 = 859, 
and 80 + 459 =539, and we shall have, therefore, 
« C 53¢ 
13,000,000 ined — 539) _ 4,842,840 foot-pounds, 

which a perfect engine, working at the given limits of 
temperature should utilise from a pound of coal, this result 
being ten or twelve times greater than is attained in 
ordinary practice, and at least three times that yet attained 
in the best experiments. In this illustration, we have 
taken our own numbers, dismissing Mr. Bourne’s data as 
insufficient and as being needlessly given in grains instead 
of in pounds. But, after an illustrative example, he gives 
a general verbal rule for “ finding the power generated by 
a perfect engine impelled by the motive power of heat, 
and by this rule all the temperatures are to be taken in 
centigrade degrees. Inasmuch as English engineers always 
employ Fahrenheit’s thermometer, Mr. Bourne gives a 
table of the temperatures of steam in both centigrade and 
Fahrenheit degrees, at different pressures per square foot, 
but even thus, this rule is, for practical men, almost worth- 
less. It is only in an appendix, and crowded by a most 
miscellaneous collection of tables, that Mr. Bourne gives any 
suitable table of the temperatures, densities, aa relative 
volumes of steam of pressures per square inch from 15 Ib. to 
2001b. The general exposition of Joule’s, Rankine’s, and 
Clausius’ conclusions as to the mechanical theory of heat is 
worthy of careful study by all who have not yet made 
themselves familiar with that subject. Mr. Bourne gives 
ample data to show how much more economical an air 
engine would be than any steam engine, provided that 
the mechanical difficulties opposed to the working of the 
former class of motors could be overcome. With regard 
to expansion and expansive working, not a word is said 
of the heat lost during the exertion of work, although 
this loss is left to be inferred from the general considera- 
tion of the action of heat, and what is of even more con- 
sequence, practically, nothing is hinted of the enormous 
loss in high expansive working by the cooling of the 
metal of the cylinder while the communication to the con- 
denser or the atmosphere is open. In his geometrical treat- 
ment of the slide valve, cutting off at, say, one quarter 
stroke is generally expressed by Mr. Bourne as cutting off 
at three quarters from the end of the stroke, a mode of 
expression which is likely to prove very embarrassing to 
many practical men. Thus, on page 132 is a table of “the 
lap or cover required on the steam side of the valve to cut 
the steam off at any of the under-noted parts of the stroke.” 
These parts of the stroke are tabulated as 3, 7, 4, #, 4, 4, 
iz, and »%, whereas, in the language in which every 
engineer understands the suppression of the steam at an 
fraction of the stroke, they should read #, 44, 2, 1%, #, 3, #4, 
and ?? stroke, no suppression earlier than at two thirds of 
the whole stroke being regarded. Near the end of the 
volume are grouped a lengthy series of rules, and tables for 
finding, either by computation or inspection, the sizes of the 
various parts of engines. It is a singular circumstance that, 
beyond an arbitrary division of steam engines into classes as 
“marine,” “land,” and “locomotive” engines, these rules 
and tables do not take into account the pressure of the 
steam, but only the diameter of the cylinder, as the 
governing element! The dimensions of a cross head, or 
an air pump rod, would, according to these rules, be the 
same whether the marine engine worked at 10 Ib. or 30 Ib.! 
Such rules are actually mischievous, and it would have 
been far better to have given tables of the actual dimen- 
sions of existing engines, mentioning the pressure at which 
they were worked. 

In a concluding notice we shall refer to the purely prac- 
tical portions of Mr. Bourne’s work. 











10 


THE ENGINEER. 





1861. 


Jury 5, 








SOCIETY OF ENGINEERS. 
ABSTRACT OF PAPER ON THE MANUFACTURE OF IRON. 
Part II. 

Py E. Ritey, F.C.S., late of the Dowlais Iron Works. 


‘T'ne author commenced by stating that, having considered the 
various ores and coals used in the manufacture of iron and the work- 
ing of the blast-furnace, he should proceed to the pig iron, and the 
different processes it underwent in its conversion into merchant bars 
and rails, 

The various qualities of pig iron were considered; they were 
known in commerce by the Nos. 1 to 6, Nos. 1 to 3 being foundry 
iron, and Nos. 4 to 6 grey forge iron; besides these there was also 
mottled and white pig. No. 1 iron was only produced when the 
furnace was in the best working order, and required a heavy burden 
of coal and limestone; it was, consequently, the most expensive iron 
to produce; any little irregularity in the blast-furnace soon reduced 
the iron to the lower numbers, at the same time altering the cinder, 
which was very grey when No. 1 iron was produced, 

On referring to the analysis of various qualities of pig iron (from 
Nos. 1 to 6) it will be seen that the per centage of silicium is directly 
as the quality of the pig, being the highest in No. 1, and lowest 
in No, 6; whereas the sulphur is inversely as the quality of the pig, 
being the lowest in No. 1, and highest in No. 6. The phosphorus is 
a constant quantity. ‘he samples of pig analysed were made from 
the same materi: The carbon does not differ very materially in 
quantity in the grey iron, but as you get on to mottled and white the 
carbon then becomes either partially or wholly combined with the 
iron, whereas in very grey iron the carbon all exists as graphite. 

When the sulphur is present to any extent in an iron ore it is 
difficult to obtain grey iron, and when it is in large quantity it 
becomes almost impossible, unless it be mixed largely with other 
ores, the effect of sulphur on grey iron being to liberate the carbon 
and reduce the quality of the iron, Experimentally, if sulphide of 
iron be mixed with grey iron graphite is separated, and if the sulphide 
of iron is used in any quantity the iron becomes white; thus it is 
that finery and forge cinders always make, when used alone, a white 
iron, from the high percentage of ulphide of iron they contain. 

In considering the quality of grey pig iron for foundry purposes, 
it must be admitted that the chemical composition of the pig is not 
necessarily an indication of its strength; and it is always necessary 
that its physical condition should be considered, although as a rule, 
which generally holds you will find that pig iron which 
contains a high percentage of silicon is weak,and more especially 
so when, besides this silicon, the iron contains a high percentage of 
phosphorus, which is generally the case in iron made from the 
oolitic ores. ‘The sulphur « cannot be present to any extent in very 
grey iron; it never exceeds, and is generally below, *05 per cent. in 
No. 1 and No, 2 foundry pig. Pig iron after being remelted i 
generally increased ip strength. This is due more to an alte lee 
in its physical condition than to any chemical change, and is probably 
due to the iron becoming more homogeneous and uniform through- 
out. It has been found practically that a very siliceous iron by 
being remelted was greatly increased in strength, without in any 
way altering its chemical composition. 

It would naturally be asked, has the chemical composition of pig 
anything to do with its strength, and is not its physical condition the 
main point? The author considered that the chemical composition 
was of great importance; at the same time he admitted that the 
composition of pig iron was not well understood, more especially as 
to the way in which the various elements existed and were combined, 
He also thought that some clements existing in pig had hitherto 
not been detected; he had himself, in several instances, detecte 
titanium, which, he believed, had not been found before. un, the 
elements in pig iron—more especially carbon and silicon—were 
capable of existing in very different states, known to chemists as 
allatropic conditions (or the same element existing in a different 
physical state, and not unfrequently playing a different part in com- 
bination). ‘Thus we have carbon as the diamond, graphite, and 
charcoal; and we have yet to learn, not only in what condition the 
two elements above named exist in various qualities of iron, but also, 
from the great similarity in many of the properties of them, whether 
they may not, in fact, replace, to some extent, each other; and thus, 
possibly, you may have silicon playing the part, and, in fact, become 
equivalent to, carben in certain cases. 

It has recently been shown, by Professor Brodie, that carbon has, 
or ought to have, three different atomic weights, and you may have 
carbon existing in its three states in the various qualities of pig, 
altering it physically, and differing only chemically, in the aggre- 
gation of its atoms, the actual amount of carbon being identical. 

Undoubtedly as our knowledge and experience increases we shall 
be able to give more satisfactory ressons than we can at present, as 
we are only able to draw general conclusions which, | believe, as a 
rule are correct, 

Pig iron from various localities was then considered, the Welsh 
being generally noted for its strength. It was not so fluid as the 
Scotch and Staffordshire, which was more adapted for light castings. 
The general effect of silicium and phosphorus was to make iron more 
fluid, but to diminish its strength. ‘The hot blast iron was also con- 
sidered more adapted for some castings than others. 

Various processes were noticed for toughening pig iron, which 
generally consisted in reducing the impurities by a process of refin- 
ing or oxidation, or mixing wrought iron or metal with the pig. 
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The treatment of the pig in the refinery and the construction of 
the latter, were next considered. Formerly the pigs were remelted in 
the finery, but in many works the iron was run direct from the blast- 
furnace into it. White pig was much more easily blown than grey 
pig; the former quality was generally used in Wales for rails and 
bars, and it is only when the very best quality of iron is made that 
grey pig is used. 

The tinery has, however, in many works been superseded, and the 
pig is taken directly to the forge and puddled. When pig is used in 
the forge it is called boiling ; when metal puddling, in some wor ks 
it is still found advantageous to use the finery partially, and it is 
only when the pig is of good quality that it can be dcue away with 
altogether. 

The author then referred to diagrams of the puddlins;-furnace, and 
noticed the great improvement that had been effected by the use of 
cast iron bottoms. They were generally 1} to 2in. thick, and rested on 
bars so as to allow the air to keep them cool. In boiling pig, the action 

of the iron and cinder (which was much more tluid than in puddling) 
was very great on the sides or boshes of the furnace, and great diffi- 
culty was experienced in keeping them intact. Limestone had been 
found to stand better than very Ba else, although it made the iron 
redshort, and was objectionable on this account. Red ore had been 
used, and a mixture of red ore, hammer slag, and lime with more or 
less success; also spathose iron ore had been found to stand very 
well, and in America steatite, or soapstone, had been used success- 
fully. Some works hada mixture of their own, which was kept secret 
but generally consisted of red ore hammer slag and lime, in various 
proportions. ‘The maintenance of the boshes of the puddling-fur- 
nace was of great importance in an iron works. In Rt uffordshire, 
calcined tap cinder was used for the bottoms of puddling-furnaces, 

The various qualities of pig, and their working in the forge, were 

next considered ; in Wales, where white pig iron was used, there 
were two, perhaps three, varieties, which worked very differently in 
the forge. st, you have what is technically called strong iron, 
This iron is more or less siliceous, and cast solid with a convex face 
when cast in sand or ashes ; with a concave face, When cast in chills 
(cast iron moulds). It is very sonorous, and rings like a bell when 
struck, and breaks with a perfectly solid white and ¢ rystalline frac- 
ture. This is the best description of white forge iron, and will make 
bars or rails of excellent quality. 














The next description of white forge iron is when the pig contains 
a high percentage of sulphur and phosphorus; the iron is then thick 
and rns into the chills or sand witha very rough face covered w ith 
warty execrescences, strikes dead like lead when struck, is frequently 
not solid, and is of a dark white colour; this iron is known as weak 





iron, and is always produced from finery and forge cinders, when 
they are used in any quantity on the blast-furnace. 

When very siliceous iron ores are used the tendency is to get a 
siliceous pig. Finery and forge cinders do not, as might be anticipated, 
make a siliceous iron, except : when they have been calcined and ren- 
dered infusible. 

In some cases you have pig iron siliceous, and weak at the same 
time, from the presence of sulphur and phosphorus. The pig is then 
of the worst possible kind. 

Siliceous pig iron is much more difficult to refine or puddle than 
weak pig. The author mentioned a case where white pig iron, con- 
taining 34 per cent. of silicon, was blown for seven hours in the 
finery, y and was not then metal; this pig, when puddled, worked to a 
yiek I of 27 ewt. of pig to aton of puddled bar, and after two heats 
the men would not wor as found in practice advan- 
tageous to mix the strong pig with the weak in the forge. The 
author considered that silicon, to a certain extent, in forge pig was 
advantageous. He found that the best white forge pig contained 
from 1 to 14 per cent.; also pig made wholly from Welsh mine con- 
tained the same amount. ‘This percentage of silicon gave what was 
known as strength to the iron, but when the silicon exceeded the 
above named proportion, then the iron became difficult to work; the 
effect of the silicon was to retard the puddling process, and 
thus it gave time for the impurities to be more completely sepa- 
rated, 

The skill of the puddler was of much importance, and the author 
warned all enginee a not to rely on single experiments made on the 
yield of pig iron. The only way to get atthe true result was to take 
the working of a whole forge. 

The average quantity of coal used to make a ton of puddle bar in 























Wales was 17 ewt., in some eases less, and the quantity of pig from 
22 to 23 ewt. 
The next point considered was the mechanical treatment of the iron. 


This the author considered a very important one, and quite irre- 
spective of its chemical composition. In most works in Wales the 
squeezer is used, and in some works a patent squeezer, consisting of 
three grooved eccentric rollers. The latter was considered prei rable 
to the former. The other mechanical means of compressing the iron 
were the old tilt hammer and the steam hammer, Forme rly the old 
ilt hammer was the only means of used, but sinee 
inferior iron has been made by driving the furnaces and using im- 
pure ores, the iron would not stand the old tilt, and the squeezer was 
introduced, by the use of which almost anything can be shingled 
into a bloom and passed through the rolls, whereas, with the old 
tilt hammer, the iron from the first has to bear the full weight of the 
blow. This does not apply to the ste am hammer, as with it the blow 

can be regulated to any nice 

Lately engineers, in their specifications, have stipulated that the 
iron shall be hammered and not squeezed, and the plan has been 
adopted of doubling the puddle balls by slightly hammering them, 
placing them one on the other, and welding them into a slab for the 
head of the rail; this makes the rail head crystalline, and not fibrous, 
as it is only once submitted to the drawing tion of the rolls. 

The iron, after squeezing or hammering, is passed through the 
rolls, and rolled into No, Lirop or puddle bar, which is cut by shears 
into the requisite lengths for the subsequent pile. 

The different methods of making the various piles for rails, ke, 
were entered into, the great object in piling being to get the pile as 
solid as possible and free from interstices. ‘The piles were frequently 
made of puddle bar of different widths, piled alternately so as to 
break the joints, and also, in some cases, the puddle bar was eut in 
short lengths equal to the width of the pile, and each layer piled at 
right angles to the previous one. This had a tendency to make the 
iron less fibrous. 

The various sections of rails in use were then alluded to. The 
double-headed rail generally was made with slabs at the top and 
bottom of the rail. For the best quality of rails they were about Zin. 
in thickness, and the rails were double heated Some engineers had 
their rails made of three hammered slabs, one piled on the other. 

In rolling the flange, or American rail, a particular description of 
cold short iron was made for the flanges to stand the strain that 
there necessarily must be from the rails being rolled edgeways, and 
the flanges not travelling at the same speed (from the less periphery 
of the rolls) it was necessary that the flange portion of the rail should 
slip; and partially on this account, and also on account of the flange 
becoming colder than the mass of the rail, it was difficult to obtain 
a perfect flange, unless a peculiar description of iron was used. This 
iron was made generally with forge cinders and Welsh ironstone, with- 
out any red ore. Inthe bridge rail, which was rolled flat, head upand 
down, the iron was only likely to rip by becoming cold, and was not 
submitted to so great a strain as with the flange rail. For common 
American rails the slabs for the heads were frequently not made 
more than jin. thick, and the rails were only single-heated. 

‘The way in which a rail has been piled, and the thickness of the 
top slab for the head, may be easily determined by filing a set pa 
the rail smooth, and acting on the surface with dilute mineral acid, 
which dissolves the iron and leaves the cinder in the welds or joints 
intact. 

Rails being submitted to a different strain to other descriptions of 
iron it was soon found that fibrous iron, such as is used for making 
cable bolt, was not adapted for rails, as the iron was too soft, and 
strips or ribbons soon began to pare off the rails. Various means 
have been adopted tomake iron crystalline and hard. As a rule, the 
more you roll iron the more fibrous it becomes, up to acertain point, 
and for this reason many engineers have the slabs for the heads of 
the rails hammered, so that they may only be submitted to the draw- 
ing action of the rolls once. Since the introduction of the oolitic iron 
ores it has been found that, by smelting them with a mixture of a 
little cinder and clay iropstone, that a peculiar description of cold 
short erystallised iron is produced, and this iron has been very 
largely used for the manufacture of the heads of rails. The peculiar 
dese ription of this iron is due to the phosphorus which the oolitie 
ores contain, Phosphorus has the property, when alloyed with iron, 
of making it work soft and cold short. 

Rails made with this iron have been very fave 
by engineers. The iron, although hard, is very 
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rably reported on 
weak, and the 


author's opinion was that hard iron might be made with equal | 


advantage by the use of manganese, without, at the same time, 
reducing the strength, as you do when phosphorus is present. 

Some foreign engineers have even gone to the length of making 
it a clause in their specitications for rails that they shall break when 
a given weight is let fall upon the rail resting on bearings at a specified 
distance apart. 

Single-heated rails require about 12 ewt. of coal to the ton, on an 
average, and double-heated about 16 ewt. 

The author, after apologising for the very brief way in which he 
had considered the various processes in the manufacture of iron, 
next proceeded to consider some of the recent improvements that 
had been suggested and carried out for the manufacture of iron and 
steel, 

The most important, perhaps, was the Bessemer process, which, 
when first put forth by Mr, Bessemer, in 1856, caused quite a sensa- 
tion in the trade. The author was, at that time, at the Dowlais 
Works, and made a series of experiments on the process, which were 
detailed, ‘The results of the experiments were, that only from the 
very best descriptions of foundry iron could wrought iron be pro- 
duced which had at all the character of ordinary bar iron, and even 
this was of a peculiar, crystalline structure, and had the appearance 
of burnt iron. When the ordinary forge pig, used for making bars 
and rails, was operated on, nothing could be done with it at all. The 
iron, after blowing and casting, whe 7 submitted to the action of the 
squeezer, crumbled all to powder and dust ; and it was only by using 
very great care that a piece was made into a bloom and passed 
through the rolls, the bar was as brittle as glass, and broke, when 
struck, in all directions, longitudinally and transversely. The same 
results as the above were obtained by experiments at various other 
works, and only when such pig as the best Blaenarvon Foundry, 
foreign pig, or pig made from spathose iron ore was used, that any 
£ wd results could be obtained. 

The author investigated ‘the 











the failure of the process, 
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and on analysing samples of the pig, and the iron after blowing, he 
found that the whole of the carbon and silicon had been separated 
absolutely, as not a trace could be found; whereas the sulphur was 
only slightly diminished in quantity, and the phosphorus, if any- 

thing, increased. From the above it was evident that the non- 
separation of the latter elements was the cause of the failure, in a 
great measure, with ordinary white forge pig. 

Mr. Bessemer instituted a series of experiments on his process, and 
erected works at Sheflield to carry it out practically. He soon found 
that be had been in error in using some of the best description and 
highest-priced irons, as there were others in the market which were 
far cheaper and much more adapted for his process. On analysis it 
was found that the grey pig made in Cumberland and Lancashire 
from the red hematites was nearly free from sulphur and phosphorus, 
containing not more than ‘05 per cent. of the former, and ‘LU per 
cent. of the latter. This iron is very siliceous, but by blowing the 
whoie of this is separated; by blowing this iron, and adding 
after the blowing some met tallie m: unganese, or an alloy of iron and 
manganese, iron or steel of any quality could be made. The author, 
before considering the condition in which he considered the Bessemer 
iron to be, detailed more experiments he had made on wrought iron 
in a fused state. 

The results of the experiments (which had been frequently 
repeated) were that if the very best fibrous cable bolt iron was 
melted in a clay crucible (so as to be kept away from carbon), a 
erystalline fused button was obtained, which had somewhat the 
appearance of antimony. This iron, when worked by a smith, was 
very redshort, and after welding it broke all to pieces as the heat 
came down, although at a low temperature it worked tolerably well. 
It was, in fact, in the same condition as the Bessemer iron, and was 
in this state useless. On adding to the pieces of iron (from 1 to 
1} 1b. were used in each pot), a very small amount of metallic 
manganese, from 1} to 3 or 4 per cent. in various experiments, it 
was found that the lower quautity of manganese restored all the 
original properties to the iron, and that anything could be done 
with it, and it would work at all temperatures. The higher propor- 
tions of metallic manganese gave the iron a steely character, and in 
fact converted it into alow steel. Experiments were also detailed 
on the reduction of wrought iron in a fused state direct from the 
best clay ironstone (by leaving an excess of oxide of iron in the 
cinder); the iron thus produced was useless, as it would not work at 
a high temperature, but worked moderately well at a low heat. 

The author considered that a small amount of carbon was essen- 
tial to wrought iron, and by the process of melting or the Bessemer 
process, this small amount of carbon was removed. By the intro- 
duction of metallic manganese, the carbon was taken by the iron, 
and the manganese would become oxidised, and unite with the 
silicon or other impurities in the iron. It was well known that pig 
iron, made from the spathose iron ore, not only contained a high 
percentage of manganese, but also a higher percentage of carbon 
than any other description of pig. ‘This iron was generally white, 
the author never having seen it better than motded, and he believed 
great difficulty would be experienced in getting it grey. Manganese 
certainly has the property of fixing carbon in iron in’some way not 
very well understood, and when this metal is alloyed with iron he 
considered that the manganese would be completely separated before 
the carbon was touched, and in its separation the oxide of manganese, 
being an excellent flux, it would have a tendency to separate the 
impurities in the iron. 

The reduction of manganese from its ores, and the difficulties 
attending it, were mentioned in illustration of the properties of this 
metal, and the author considered that the application and use of 
manganese in the manufacture of iron was most important. 

The anthor then referred to drawings of the vessel Mr. Bessemer 
used for his process. One of the great difficulties was in getting the 
tuyeres to stand, as the fluxing action of the oxide of iron and the 
the temperature in the blowing vessel was very great. In several 
instances a whole fire-brick had been fluxed aw ay in twenty minutes. 
By using powdered sandstone, known at “ ganister,” the fluxing 
action was not so great, and a further improvement had been made 
by introducing the tuyere from the top, and making it altogether 
independent of the vessel, so that it could at any time be withdrawn 
and replaced by a new one. 

Various other processes for the manufacture of steel were com- 
mented on, amongst others Uchatius’, Mushet’s, and puddled steel. 
The author considered that puddled steel was liable to be wanting 
in uniformity. 

Much had been written on the composition of steel, and various 
theories had been propounded as to its composition and the elements 
requisite for the production of the best varieties of steel. M. Frémy 
had published a very extensive series of experiments, and he was of 
opinion that iron in its three states—cast iron, steel, and wrought 
iron—is due not only to the different proportions of carbon they 
contain, but also to the presence of nitrogen. Mr. Mushet again has 
started a theory that titanium is essential in the manufacture of steel. 

It was a well-known fact that cyanides have the property of 
converting iron into steel, and, after the very elaborate investigation 
of Mr. Fremy, in which he showed that nitrogen assisted very 
materially the formation of steel, the author was of opinion that 
nitrogen might act in a some »what similar manner to manganese— 
viz., as a carrier of carbon, but he was hardly disposed to think 
that nitrogen was a constituent part of steel. The formation of steel 
with pure carbon and iron was discussed, and it was thought that 
further investigation was necessary to prove if nitrogen was or was 
not a constituent part of the best varieties of steel. 

With regard to titanium, this metal had a great affinity for 
nitrogen and carbon; and if nitrogen is requisite in the manufacture 
of steel, it is possible it might act as a carrier of nitrogen and carbon. 
A large sample of titanium (in a pure state), obtained from the 
hearth of an old blast-furnace, was exhibited. 

The author concluded by pointing out the difficulties that there 
were in accounting for the different varieties of iron which were due, 
in some cases, to physical, and in others to chemical differences, in 
their constitution, and at times, perhaps, both combined. It was only 
by observation and carefully conducted experiments that the true 
causes could be determined. He was ready to admit that our know- 
ledge was limited on the subject, and he must plead this as an apology 
for the imperfect way in which he had treated it. 
































INDIA BY THE Evpnrates VALLEY.—-A few years back great efforts 
were made to induce the Government to assist the development of 
the Euphrates route to India both for telegraphic and general 
purposes, but although they entered into a distinct engagement, and 
led a number of shareholders to incur considerable outlay, they 
subsequently resolved in preference to guarantee the £800,000, 
which has been squandered on the Red Sea line. A company has 
been formed, the shares of which have not been put upon the 
market, but subscribed by the individual promoters, for the navi- 


gation of the Euphrates for purely commercial objects. Mr. 
T. K. Lynch, of the firm of Lynch Brothers, of Bagdad, 
who accompanied Captain Lynch during his trigonometrical 


survey, and who was a sharer in the well-known expeditions of 
Colonel Chesney, has obtained a formal recognition of his scheme 
by firman from the Ottoman Government; and as it is said that 
this was procured “through the assistance of the Foreign Office,” 
it may be presumed that that department, after its Red Sea expe- 
rience, has resolved to recognise the facts that were vainly urged 
years ago by other parties, The first boat of the new company is 
already finished, and is called the C ity of London. It was built by 
Messrs. Money, Wigram, and Sons, « of Blackwall, and is thought by 
the directors to be the most perfect model of a river boat that has yet 
left this country. Should the early operations prove remunerative, 
ample funds, it is said, will be forthcoming to extend them, and as 
the telegraphic wires of Europe now reach to Bagdad, and those of 
India to Kurrachee the prospect of connecting the two points by a 
line of fast steamers in four or five days will be regarded with great 
interest by nearly all classes of the mercantile communit y. Among 
the supporters of C aptain Lynch in the undertaking are Mr. Alderman 
Finnis, Mr. J. P. Fisher, and others connected with the trade of tha 
part of the world. 
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Grants of Provisional Protection for Six Months. 

471. Joun Rosixson, Rochdale, Lancashire, “ Improvements in machinery 
commonly called log frames for sawing timber.”—Petition recorded 23rd 
February, 1861. 

833. WILLIAM Epwarp Newvon, Chancery-lane, London, “ Improvements in 
machinery for cutting file communication from William Van 
Anden, New York, U S.—Petition recorded 4th April, 1861. 

840. CHARLES STORE, Ricard Jones, and James StorER, Longford, Foles- 
hill, Warwickshire, ** Improvements in railway brakes. "Petition recorded 
5th ‘April, 1861. 

1224. THoMas CHARLES Bovtet, Jonn’s-place, Brunswick-road, Camberwell, 
Surrey, “Improvements in obtaining and applying motive power by acro- 
nydraulic means.”—Petition recorded 14th May, 1861. 

1242. WituiamM Epwarp Newrox, Chancery-lane, London, “ Improved 
machinery for cutting chaff. "—~s communication from Johann Carl 
Rohrbeck, Bromberg, Prussia.—Petition recorded Lith May, 1861. 

1376. Louis BiLon and JEAN ETiENNE JEREMIE Napry, Boulevart St. Martin, 
Paris, ‘‘ Improvements in apparatus for manufacturing bricks and tiles.” 

1383. Thom AS AMBLER, Ingrow Paper Mills, Keighley, Yorkshire, * Improve- 
ments in top rollers for spinning and drawing frames. ”— Petitions reco* ded 
lst June, 1861. 

1472. Roserr ArMstROoNG, North Woolwich, Essex, * Improvements in 
marine steam boi! ers, parts of which improvements are applicable to 
other steam boilers, and in apparatus connected therewith.”—Pevition 
recorded 10th June, 186i. 

1490. Tomas OswaLD SMALL, Newcastle-upon-Tyne, ‘‘ An improved optical 
instrument for the use of designers and others.”—Petition recorded lth 
June, 1861. 

1500. Joun ALbert Dauncer, Bury, Lancashire, “Improvements in appa- 
ratus for supplying liquid nourishment to infants and inve ilids, and in the 

application of such improveme nis to the feeding of animals.” 

1506. Lovis Jean Jacqi ‘ 2, Boulevart St. Martin, Paris, *‘ An im- 
proved smoke sanaiion rrate.”"—Petitious recorded 12h "June, 1861. 

1514. CHARLES Swan, College- hill, London, ** An improved form of travel- 
ling bags.’ 

1515. WitutaM Epwarp GepGr, Wellington-street, 
proved beating apparatus for picking and c 
making or manufacturing woven or textile 
meres, alpacas, and other fine materials, 
—A communication from Michel Girés, Bazeilles, near Sedan, Ardennes, 
France. 

1571. Henry How.anp, Birmingham, “An improvement in the manufac- 
ture of umbrellas and parasols.” 

1518. Jounx Know es, Bolton-le-Moors, Lancashire, ‘ Certain improv ements 
in machinery for preparing cotton and other fibrous materials.” 

1519. Epwarp Bixe, Ramsgate, Kent, ‘ Improvements in the construction 
and fittings of sliding window sashes.” 

1520. JONAS ILLINGWORTH, Bradford, Yorkshire, ‘‘ Improvements in 
arranging sizeing houses, brew-houses, dye-houses, and other houses and 
chambers to facilitate the removal of steam set free therein, also in the 
construction of troughs for sizeing cotton warps, and in boxes or other 
receivers for holding such sized cotton warps.” 

521. Francis Grecony, Manchester, 
apparatus for cutting hay and chaff or other similar purposes.” 



























Strand, London, ‘ Im- 
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‘abrics,” 
1523. Hoy, Crci, Duncompr, Camelford House, Hereford-street, Park-lane, 
London, “ Improvements in machinery for sawing wood and other 
substances.” 
1524. BewickE BLACKBURN, 


York-buildings, Adelphi, London, “ Improve- 


ments in applying oil or lubricating fluid to locomotive and other axle 
trees. | 


1525. Tomas MarsiaLL Downine, Handsworth, Staffordshire, “ Certain 
improvements in the manufacture of corks and bungs 
1526. WitiiamM Bay iss, Monmore-green, Wolverhampton, Staffordshire, 


“Certain improvements in chain-harvows for harrowing land.”—Petitions 
recorded 13th June, 1861. 

1528. JoHN SumMMeERscALES, Keighley, Yorkshire, and MARK Mason, Man- 
chester, ‘‘ Improvements in gas singeing apparatus.” 

1529. James LEEMING, Manchester, “Improvements applicable to steam 
boilers, furnaces, and flues 

1531. Pierre LANGLADE, Ambusson (c reuse), “Improvements in the manu- 
facture of tapestry and other weavin 

1532. Tuomas WiLLiAm WepLAkk, Hornchurch, 
hay-making machines ” 

1533. Groree Leacu, Britannia Mills, Leeds, Yorkshire, “ Improvements in 
implements for tilling and cultivating the soil, and in boilers for supply- 
ing steam to engines for driving the same, which latter improvements 
are Applicable to boilers generally and especially to boilers of traction 
engines.” —Petitions recorded 14th June, 1861. 

1535. Ropert WaLker Pitrie.p, Polton, Lancashire, “Certain improve- 
ments in self-acting mules for spinning cotton and other fibrous sub- 
stances.” 

1536. Tuomas KNow es and Perer ALDRED, Manchester, and Joux Hawortn, 
Salford, Lancashire, ‘‘Improvements in machinery or apparatus for 
raising serrated surfaces on — si 

1637. STEPHEN BARNWELL, jun., Coventry, Warwickshire, ‘‘ An improve- 
ment or improvements in the manufacture of upholsterers’ fringes.” 

1538. STEPHEN GANT, St. James’s-street, Westminster, ‘*‘ Improvements in 
breech-loading fire-arms and fowling pieces.” 

1539. Ferpinanp Ports, Lombard-street, Birmingham, ‘‘ Certain improve- 
ments in the manufacture cf metallic posts for supporting telegraph 
wires, and which said improvements are also applicable for other purposes.” 

1540. WILLIAM Smith, Little Woolstone, Buckinghamshire, ‘‘ Improvements 
in machinery for giving motion to ploughs, cultivators, and other agri- 
cultural implements.” 

1541. Tuomas PaGr, Middle Scotland-yard, Westminster, ‘ Means and 
apparatus for facilitating the working and dischary se of ordnance placed 
below the water level.”—Petitions recorded Lith June 

1542. Hortexsivs Coates Simrsox, Shrewsbury, ‘‘A new or improved 
vehicle or car. 

1543. Tuomas Gray, Hills-cottages, Union-read, Wandsworth, Surrey, 
improved method of bleaching coloured rags and vegetable fibres.” 

1645. Davin Biain Wuiitr. Neweastle-upon-Tyne, “ lmprovements in 
plummets and gauges for indicating the depth and the height or level of 
liquids.” 

1547. TuoMAs Metitopew, Oldham, CuarLes WiLLiAM KESSELMEYER, Man- 

chester, and Joux Mayo Worratt, Salford, Lancashire, “ Improvements 

in dyeing and printing velvets, velveteens, and other fabrics with floated 
reads. 
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1551. Joun Perry, E: 
in washing machine 


urle-street East, Marylebone, London, ‘‘ Improvements 

"__Petitio.s recorded Aith June, 161. 

1553. Aurnonsk Rext Le Mire pr NorManpy, Odin Lov King’s-road, 
Clapham Park, Surr . “Improvements in refrigerating the fresh water 
produced by condensing steam.” 

1555. James Minier, Greenwich, Kent, and Henry Epwarp 
Wapping-wall, Shadwell, Loudon, ** Improvements in rotary engines. 

1557. Ropert WaLkKeR, Glasgow, Lanarkshire, N.B., “Improvements in 
propelling vessels.” 

1659. Witi1am Brown Tayior, Balmes-road, 
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London, “ Iinprovements in 


heating by means of lamps, and in imparting heat to vesseis and their 


contents, also applicable to cooking and to other purposes 
1561. Sternen Suarr, oe m, ‘Certain improveme 
machines and in s for taking off and deliver 
printed, and wich ratus is applicable to the 
now in use.” 
1563. JAMES Dunn, P 
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1569. Jossri Epy Kir aubury, Oxon, “Improvements in steam 
engines and machinery f ri ural implements and 
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1571. Tuomas TayLoxson Jopiine, Sunder! “Tmprevements in mac! i- 
sry for the manuiact of bolts, 7 -blanks and rivets.”— 
tition recordrd 18th Jin, WS51 
3. CuanLes Epwakp Pvtiex rovement or im- 

provements in the manufacture of 

1575. JAMES Fisktrn, Wha zing or ealender- 

ing by steam, horse, or water ee te ‘xtile fabrics whica have been 





worn, made up for vse, or sewn tog 
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“Improvements in brakes for railroad cars."—A communication from 
Conrad B. Lasher, New York, U 

158i. Wituiam James Harris, Liverpool, “ Improvements in dry gas 
meters.”— A communication from Joseph A. Sabbaton, New York, U.S. 


—Petitions recorded 19th June, 161. 

1583. Louis HANNak T, Brussels, Belgium, *‘ An improvement in the manu- 
facture of gloves. 

1585. CHARLES Stevens, Charing-cross, London, ‘ Improvements in spiral 
springs.”—A communication from Adolphe Loneq, Kue Laitite, Paris. 

1587. Henry Lawronrp, Berners-street, London, “Jinprovements in folding 
chairs, folding beds, folding arm chair beds, folding couch beds, and 
other articles for sitting, reclining, and lying upon.” 





“Improvements in machinery or | 


SamvEL Cook and Wint1aAM Henry Hackine, Bury, Lancashire, “Im- | 
provements in machinery or apparatus for plaiting or folding woven 








| 467. 


1589. Winiiam Epwarp “Grp, Wellington street, Strand, London, “ Im- 
proved means or apparatus for drying, sifting, and cleansing grain and 
other agricultural produce.”—A communication from Antoine Auguste 
Dubard-Dutarbre, Dijon, France.” 

1591. RicHARD ARCHIBALD Brooman, Fleet-street, London, “‘ Improvements 
in pianofortes, parts of which improvements are applica! le to other 
musical instruments, and to ap paratuses worked by pedals.”—A commu- 
nication from Jean Léandre Clément. Rochefort. France. 

1593. Cuartes Hopesox, Ballard Rathdrum, Wicklow, “ An improved 
method of partially drying peat before removing the same from the bog.” 

1595. WILLIAM EpovARD MARSILY, Antwerp, “‘ Improvements in velo- 
cipedes.”—Petitions recorded th June, 1861. 


















Patents on which the Stamp Duty of £50 has been Paid, 
1665. Henry Jacques Girard, Paris.—Dated 28rd July, 1858. 
1454. Jonun More@an, Rotherhithe, Surrey.—Dated 28th June, 
1463. Joun Suaw, Manchester.— Dated 29th June, 1858. 

1404. Joun Suaw, Manchester.—Dated 29th June, 1858. 
1481. Henry WiLLiAM WiMsuvrst, 
Ist July, 1858. 


Petents on which the Stamp Duty of £100 has been Paid, 
1429. TuoMAS MARKLAND, Hyde, Cheshire.—Dated 29th June, 1854 
1431. Epwarp Joscpu Ht Glks, Manchester.—A communication.—Dated 
S0th June, 1854. 


1858. 








Frratum. 
383. For “ DreNsLAN” read “ PRENSLAN.” 





Notices to Proceed 

418. CHARLES SuirH, Manchester, ‘‘ Improvements in machinery or appa- 
ratus for cutting or shaping soap or other similar materials.” 

419 Jostan VAvasseur, Gravel-lane, Southwark, Surrey, ** Improvements 
in steam generators or boilers.” 

423. WittiamM Hass, Love-lane, 
reel for velvet or other ribbons.’ 

439. Bexorr Lanp, Skinner-street, Snow-hill, 
apparatus for feeding infants and invalids.” 

443. Henry Grirritus Prossor, Waterford, ‘Improvements in the mode 
and apparatus for singeing the hairs from off the carcases of pigs.” 

445. Henry Hatcuwe.L, Newton Abbot, Devonshire, and SAMUEL BANFILL 
HatcuweE.., London, * An improvements in stools or seats.” 

446. Epwixn Tuomas TRUMAN, Old Burlington-street, London, “ Improve- 
ments in masticators or machines employed in the mastication of gutta- 
percha, india-rubber, and other similar substances.” 

447. MANUEL LEopoLp Jonas Lavater, Guildford-street, York-road, Lambeth, 
Surrey, “‘ Improvements in the manufacture of pouches of india-rubber, 
and india-rubber fabrics. 

448. ALBERT Horwoon, Great Quebee- street, New-road, Marylebone, London, 
“Improvements in the application of Clectricity for communicating by 
signals with carriages in motion on railways.” 

449. Joun Reeves, New York, U.S. . Improvements in electro-magnetic 
engines for obtaining and applyi ing ‘motiv e power. 

450. WILLIAM Waker, Liverpool, “t |mprovements in rocket guns and 
rocket-harpoons and appendages to be used therewith "—A communi- 

ion from Thomas Welcome Roys, Paterson, New Jersey, US. 

453. ANDREW Barcuay, Kilmarnock, Ayrshire, N.B., “ Iinprovements in 
pumping engines.” 

454. James Enear Cook, Greenock, Renfrewshire, N.B., ‘* Improvements 
in coating and protecting the silvered surfaces of looking glasses or 
mirrors.” —Petiteons recorded 22nd February, 1961. 

457. Cuar.es Stevens, Charing-cross, London, ** An improved method of 
unhooking in Jac ines.",—A communication from Stefano 
Petalluga Rue Laffite, 


London, “‘ An improved construction of 
"— Petitions recorded 20th February, 1861. 


London, *‘ Improvements in 

















Paris. 
463. Grorce Waxkp and James GASKELL, Blackburn, Lancashire, ‘* Improve- 
” 


king healds 
** Improvements in machinery 





ments in machinery or apparatus for m 
Joux MacmitLan Duxior, Manchester, 
suitable for cutting india-rubber fillets.” 

470. TuomMAs SpeNceR, Eccleston, near Prescott, Lancashire, ‘ Improve- 
ments in apparatus for the manufacture of articles of earthenware and of 
— plastic materials.” 

471. Joun Row Rochdale, 
© mmonly called ‘log frames for sawing 
February, 1861. 

477. WittiaM Freprrick Hexsox, New Cavendish-street, Portland-place, 
London, “ improvements in springs.” 

478. James Leemine, Bradford, Yorkshire, 
engines.” 

480. Epwunp Forman Barnes, New York, U.S 
way chairs, and being a combined chair and 

25th February, 1861, 

500, WituiaAM WuHaLLey, Granges, Voges, France, ‘‘ Certain improvements 
in machinery for carding cotton and other fibrous substances. 

506. Joun TAYLOR jun., Roupell Park, Streatham, Surrey, ‘* lmprovements 
in the construction of roofs for buildings, and in the manufacture of tiles 
suitable for use for this and other purposes.” 






Lancashire, ** Improve ments in mac hin ry 
timber.” —Petitions recorded 23rd 








“Improvements in Jacquard 


, * An improvement in rail- 
splice.” —Petitions recorded 











509. Wittiam WRAL Newcastle-upon-Tyne, “ Improvements in steam 
engines and boilers, and in propelling and steering vessels.” —Petitions 
recorded 27th February, 1861. 


514. Rovert Larne, Ince, near Wi igan, Lancashire, ‘* Improvements in the 
treatment of certain ores containing metals, and in obtaining products 
therefrom.” 

518. Cuar.tes Bestay, Rue Menilmontant, 
manufacture and renovation of woven fabri 

519. Rorert Tuomrson, New Charlton, Kent, ‘‘ Improved machinery for 
cutting or sawing wood, stone, or any material capable of being cut or 
sawn by a rapid reciprocating motion of the cutting or sawing blades.” 

520. WituiamM Rose and Tuomas Crowber, Gun Deck, Wapping, London, 
‘Improvements in apparatus employed for raising and supporting ships 

at vessels.” — Petitions recorded 28th February, 1861. 

- Henri Repa pE St. Martin, Frith-street, Soho, London, “* An improved 
atus for indicating the names of railway stations to passengers. 
Mucus Henny, Fleet-street, London, * Imprevements in distilling 
nd in apparatus employed therein.”—A communication 
Ley, Boulevart St, Martin, Paris.—Petitions recorded ist 


Pari 





, “Improvements in the 


















from Monsieur 
March, 1861. 

546. Groner Davies, Searle-street, Lincoln’s-inn-fields, London, “ Improve- 
ments in umunication from Joseph Vendrand, Villiers- 
Cotteret, Aisne, France.”—Petilion recorded 4th March, 1861. 

559. Grorck Henry Birkeeck, Southampton-buildings, Chancery-lane, 
London, “ Lmaprovements in pistons for jumps, steam engines, or other 
purposes.”—A communication from Narcisse Ponche, Joseph Seellier, and 
Marie Pierre André Brasseur, Paris. —Piti/ion vecorde Sth March, 1861. 

572. Groree Esknoime, Rotherham, Yorkshire, ‘* Improvements in appa- 
ratus for regulating the supply of water to water-closets, and for other 
purposes where an occasions! or intermittent supply is required,”— 
Petition vicorded Cth March, 1861. 

615. ALFRED PEEK, Manchester, ‘‘ Improvements in treating or preparing 
aS materials and fabrics "—/et:tion recorded 13th March, 1861. 

BERNHARD SAMUELSON, Banbury, Oxfordshire, “* Improvements in ma- 
ae B= for breaking up and cultivating land.”—Petition recorded Lith 
March, 1861 

902. THomas Carr, Chowbent, Lancashire, “ Improvements in machinery 
or appara tus for ‘forging and shaping articles of iron or other metal or 

al.” — Petition recorded 12th - il, 1861. 

; Casmuin Leron, Rue Appoline, 

sufacture of iron wheels, Pe ilion record led 25th April, 1861. 

WARD Pease Smitu, Weymouth, Dorsetshire, “ improvements in 







































the 7 struction of radial traversing carriages.”—-Petiion recorded 4h 
May, 1851. 
1146. Cuarues Stevens, Charing-cross, London, “ lmprovements in gutta- 


percha and india- peur toys."—A communication from Henry Galante, 


Rue Laftite. 




















1149. JEAN ISTE Janxtot, South-street, Finsbury, London, “ Certain 
improvements in machinery for the manufacture of artificial fuel.”— 
Petitions recorded Tth Maw, Wl. 

1448. ALEXAND! Anots Croin, Coleman-street, London, * Improvements 
in the manufacture of sulphate of alumina.”—Petitivn recordel Tth June, 
1561 

1465. James Ry Avenue-t Regent's Park, London, ‘* Improvements 
in the perman ¢ way of railways.” 

14,7. J Mciiay, Glasgow, Lanarkshire, N.B., “ Improvements in 
i s or means for cleaning chimneys or fives.”"—Setitions recorded 

Isil. 


ALErert DAUNCEY, 





win 
such improvements to the feeding 
1Sbl. 


lication of of animals,”- 


led 12th June, 


app 
recor 





vy given, thatall persons having an interest in opposi 
any one of such applications are at liberty to leave particulars in writing 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 


And noti 














List of Specifentions, prblished doring the week ending 
9th pay By 1861. 


; 2850, 7d. 5: 







ore 


lld.; 


Paris, “‘ Improvements in | 


Wilmot-road, Dalston, London.—Dated 












b 2876, 3d. ; 2377, 3d.; 
2, 4d. ; 2883, 9d. oRsh, 
2890, 6d. ; 





3d. 
, Is. Bd. ; 2804, 7d. 
), 29000, 4d. 3 2901, 3d. 
- > 2006, Gd. ; 2907, 7d. 





95, 10d, 5 
3 “ti, 3d. ; * 903" 3d. ; 2904, 
; 2003, 6d. ; 2909, 3d. ; 2910, 3d. ; 





; 2908, 
2911, 3d.; 291 








* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Sex at Patent Office, Southampton-buildings, London, on receipt by ‘him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-oftice order, made payable to him at the Post-office, High Holborn, 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINEER, at the office of her Majesty’ 's Commissioners of Patents, 


—_— 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
3089. A. Prince, Trafaly rr-sjuare, London, ** Steam engines,"—A communi- 
cation.— Dated 15th December, 1860. 

This invention cannot be described without reference to the drawings. 

3118. J. Brinkuey, Carrickfergus, Antrim, “ Furnaces for consuming or pre- 
venting the emission of smoke.”—Dated 19th December, 1860, 

Under one modification of this invention (which is adapted for stationary 
furnaces of all kinds) the fire bridve at the end of furnace is built of brick, 
in such a manner as to leave a longitudinal opening extending across the 
furnace and down through it, soa ; tocommunicate with the ash- -pit beneath. 
If it is preierred, the bridge may be formed of cast-iron, fire clay, or other 














| suitable material, the longitudinal opening being formed therein in any 





convenient way during the process of manufacture. Below the opening in 

the bridge an aperture is formed in the brickwork which encloses the ash-pit ; 

this aperture communicates with the external air, and it is fitted with a 
valve to regulate the admission of the air.—Not proceeded with. 

T. Sykus, and B.C. Syckes, Clackheaton, 
Dated 20th December, 1860. 

This invention consists in constructing furnaces so as to have an upright 
or a vertical form, to be fed with fue! at the top, and clinkered or have the 
c.inkers and ashes removed at the bottom, the hot gases from the upper and 
lower portions of the burning fuel and atmospheric air, when required, being 
brought together in such a manner as to produce perfect: combustion and 
consume the smoke The invention cannot be described in detail without 
reference to the draw —_ 

S141. T. Hunt, Crewe, “ Apporatus for supplying steam generators with 
water "— Date 21st December, 160. 

This invention relates to © in improvements upon, and modifications 
of, what is known as **Giffard’s” fecd-water injector, whereby a more regular 
and continuous supply of water is obtained, and the apparatus is rendered 
generally more regular in its action. For this purpose the patentee places 
a chamber or reservoir in close proximity to the steam-jet nozzle of the 
injector, or surrounds such portion of the injector by a ¢' vamber or reservoir 
of sufficient capacity to contain as much water as Will feed the injector at a 
uniform rate, and neutralise any reaction in the current of the water 
between its source and the injector. 


Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fitting gs, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, NC. 

3091. ; 


3128. Yorkshire, Furnaces.”— 

















Sroc KER, Wolverhampton, “‘ Tyre for wheels.” — Dated 17th 





I 

This invention relates to the manufacture of tyres to be applied to 
wooden wheels running on common or other roads, and consists in the 
employment for that purpose of two differently constituted metals, in 
order to produce the bars out of which the tyres are intended to be made ; 
also in bending and welding such bars into wheel tyres; also in drilling or 
punching holes through tyres when made in accordance with this invention, 
such holes being intended to receive the bolts, nails, rivets, or screws for 
the purpose of affixing the tyres to the wheels, The patentee proceeds as 
follows :—He applies to the manufacture of tyres the use of ordinary wrought 
iron, in combination with an article commercially known as “steel iron,” 
or ** puddled steel,” placed together in any desirable proportions, and dis- 
posed in any convenient manner. He takes a bar or bars of suitable length, 
width, and thickness, of good, fibrous ductile, wrought iron, upon which 
he places a bar or bars, also of convenient length, width, and thickness, of 
the harder material intended for the wearing side of the tyres, the softer 
one being the foundation upon which the harder one rests, in order to 
avoid breakage. These two differently constituted metals, having been 
placed together in a pile convenient ‘for the purpose intended, are then 
heated in an ordinary heating furnace, and when it has attained a suitable 
heat, fit to be welded, it is taken from thence and passed and repassed through 
rolls, such as are used at, and driven by, the ordinary driving mills for rolling 
merchant bars, bringing out a bar united firmly in one solid mass, and of 
the suitable shape and dimensions for the tyres intended to be produced ; 
after which they are bent, welded, holed, shrunk, rivetted, screwed. or 
otherwise fastened on the wheels in the ordinary manner, as now practised 
by wheelwrights generally. 

3095. 




















R. Boomer, Thavier-inn, London, “* Apparatus , for preventing or modi 
Suing the cflects of collisions on railways.” —A communication.— Dated 1it 
“December r, 160, 

This invention refers to a novel method of connecting the locomotive 
engine with its tender, and consists of a strong plate or bar made of metal, 
or of wood lined with metal, which is attached to the framing of the engine 
by means of the coupling chains, In coupling the tender and engine 
together, this plate, which is perforated m three or other desirable number 
of places, is inserted in a groove or slot cut out for this purpose in the 
framing of the tender, whereupon three er other corresponding number of 
strong iron pins or bolts, which are united together at the top by a cross- 
bar, are passed through the holes in the said plate, and through corre- 
sponding holes in the framework of the tender by raising a lever, the short 
end of which acts upon the cross-bar through a link, In the event of a col- 
lision between two trains becoming imminent, the engine-driver or fireman 
(both of them having previously retreated to the tender) depress the lever 
above mentioned, whereby the engine becoming detached from the tender, 
and suddenly released of its load, will out-distance the train, and proc: ed 
on its way alone. At the same time that the bolts are thus withdrawn a 
strong iron bar, which is held in a socket in connection with the frame of 
the tender, is released, and in dropping down is intended to act as a brake 
to the wheels, as well as to be instrumental in arresting the further progress 
of the train by ploughing up the ballast. Besides this it is intended to 
connect the tender with a slide valve on the top of the boiler of the locomo- 
tive engine by means of a rod or chain, in such a manner that, at the 
moment of the engine becoming detached from the tender, this slide valve 
shal be opened, and the steam allowed to escape, so as to insure the speedy 
exhausting of the motive power.—Not proceeded with. 

3102. E. L. Mores, Paris, “ Skips’ rudders.”—Dated 17th December, 1860. 

This invention relates to a novel mode of constructing temporary rudders. 






| The invention also relates to the means of mounting or attaching these 


temporary rudders to the stern-post of the vessel. The temporary rudder 
is (for the convenience of storage when not required for use) constracted in 
sections, and may be composed either of wood or sheet iron, and is provided 
with eye bolts, through which may be passed a strong iron rod, bar, or 
5 —_ on which the temporary rudder works or turns as an axle. The 
tions of which the temporary rudder is composed are constructed in such 
a manner with iron clamps or otherwise that any desired wumber may be 
connected together by means of screw bolts or screws,—Net proceeded with. 
W. Mac Gavey, Pimlico, Lovdon, “ Apparatus Sor preventing col- 
ious on vailways.”—Dated 19th Deceber, 1s60. 
This invention consists in shutting off the steam while the locomotive 





Sls. J 











cnvine is in motion, not by eny connection with or direction given to those 
that are on the engine, or in the train, but by the means of an inclined 
plane, inclined planes, or other suitable contrivances, placed between, on, 





or near the » railway, and acting upon other machinery or appa- 

ratus that is attached to the locomotive engine.—Not proceeded with, 

3134. E. SovtuaM, Manchester, “ Apparatus for retarding aud stopping rail- 
way tvains.”—Dated 2th Deeiber, 1800, 

The nature of this invention consists in making the brakes of railway 
wheels of such a shape that, when drawn into contact with the wheels of 
the cnyrine, tender, ov carriages, they act also upon the rails of the perma- 
nent way. The lower part of the brake is so shaped that, when drawn 
against the wheel, it acts as a wedge.—WNot proceeded with 


Navigating ships."—Duted 21st 





T. Mo Piccadilly, ** 
‘Da Hy she , 

This invention cannot be described without reference to the drawings. 

2147. A. Hucurs, Loughborough, ** Wheels for carta, wagons and carriagis 
fov common voads aud railways. ”"— Dated 22n4 December, 1860. 

This inve nti n cons First, in the introduction of wrought or cast iron 
tubes, whether of taper, cylindrical, rectangular, or oval section, instead of 
the usual wooden spokes, on which there is cast. an ordinary cast iron nave 
of suitable shape. The spokes are laid in a template made in two parts, so 
that it is impossible to move them from their position. A mould is then 
made of the nave in sand, and the template and spokes so laid that the ends 
of the spokes are in the mould when the metal is run reund them, After 


ists, 
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Jury 5, 1861. 














the nave has been cast on'!the wood, felloes are attached in the usual 
manner, and a tyre shrunk on the whole ; or a tyre may be fastened on 
without the felloes. The invention further consists in forming a wheel of 
bent spokes of wrought iron, by rivetting or bolting this form of spoke to 
the inside of felloes or a ring of wood, and then casting on the spokes a 
nave, similar to that before described, for the tubular spokes, after which 
the tyre is shrunk on in the ordinary manner.—Not proceeded with. 


Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 


3094. J. Morison, Paisley, “ Apparatus for spinning or twisting.” —Dated 
17th December, 1860. = 

This invention relates to improved apparatus for spinning or twisting to 
be used in place of the ordinary spindle and flyer. In_ this improved 
sopersins the driving force is applied to a spindle, upon which is fixed the 
bobbin or pirn to receive the yarn or thread, whilst the yarn or thread is 
given off from a flyer which is quite detached and separate from the spindle 
or bobbin, being formed with a tubular neck or spindle free to turn in a 
bearing in a bar which rises and falls to distribute the yarn or thread equally 
over the bobbin or pirn.—Not proceeded with. 


3018. W. Scnones, High Town. near Leeds, “ Wire card covering for carding 
wool, silk, dc.’’"—Dated 13th December, 1860. 

This invention consists in so arranging and constructing card covering 
that only at considerable distances a great number of horizontal lines of 
teeth the points or prongs shall fa!l in the same perpendicular line, and 
thus fill up the entire width or all the spaces in the working direction of 
such card covering with points or prongs. To aecommplish this the patentee 
takes the width of the crown, or the space betwixt the prongs of one staple, 
and divides it into any given number of equal paris, which he sets off 
horizontally on the covering, and draws perpendicular or longitudinal lines 
through cach division, then lets prongs of each succeedit id, 3rd, 4th, 
5th, or more horizontal line of teeth fall in each succeeding perpendicular 
line, until they are all filled up, when the same or a similar process is 
repeated, 

8118. J. A. Jounxson, Lincoln’s-ina-fdds, London, “ An improve! compound 
felted and textile fabric.” —A communication.—Dated 18tii December, 1860. 

The patentce claims the manufacture or production of compound fabrics 
by uniting together one or more thicknesses or layers of reticulated or 
woven fabric and felting material, by means of stitches or sewing, and 
subsequently milling or fulling the same as described. Also the manufac- 
ture or production of compound fabrics by uniting together two or more 
thicknesses of woven fabrics by means of stitches or sewing, and subsequently 


milling or fulling the same so as to constitute one combined fabric. 
























$127. J. Cuarke, jun., Longford-strect, Rochdale, “ Warping.”—Dated 20th 
Decembir, 1860. 

This invention consists in the employment of two flat plates made to 
work in each other, the said plates having forks screwed therein for the half 
beers to runthrough. The inventor also proposes employing bent levers or 
arms for the purpose of raising alternate forks, the said levers or arms being 
connected to a horizontal bar, by which they are to be actuated by suitable 
mechanical contrivance.—Not proceeded with. 


3130. F. ScuwaNN, Gresham-stret, Loudon, “ Dressing and stiffening fabrics 
and yarns.” —Dated 20th December, 1860. 

In order to prevent fermentation and decomposition, and the injurious 
effects consequent thereon in the stiffening and dressing materials applied to 
fabrics and yarns (such as animal glue, or size, or paste, or other v t 
dressing or stiffening materials), tar water, or tar liquor, or carbolic ¢ 
used, in combination with the animal and vegetable stiffening and dressing 
muterials, 

3131. F. B. Baker, Sherwood-s'reet, Nottingham, “ Lace."—Dated 20th 
December, 1360. 

This invention consists in applying the dressing or stiffening materials to 
the silk and other threads used for making the ground of the laces, leaving 
the floss or thick ornamenting parts of the silk of silk laces, and the thick 
ornamenting threads used in other laces, in their bright or lustrous state ; 
and in these conditions the patentee works the silks into silk lac nd the 
other threads into other laces, in lace machines ; then, after removing the 
laces from the machines, they are, as heretofore, extended in frames ; but in 
place of applying dressing materials thereto, they are simply steamed to 
moisten the dressing or stiffening in the silk or thread of which the ground 
is composed, and then allowed to dry and set, by which the brightness and 
lustre of the floss or thick ornamenting parts of the silks of silk laces, and of 
the ornamenting threads of other laces, are retained. 






















3133. E. Wiurenaun, Nottinghan, “ Machinery for enbroidering on lace and 
other fabrics.”—Dated 20th Decenber, 1860, 

This invention consists of machinery in which are employed a number of 
slightly curved or straight needles, each needle having two eyes; each of 
these needles is fixed at one end of a small rod or shaft, at the other end of 
which is a mitre wheel. The rods are placed in bearings at suitable 
distances apart on what is termed the needie carrier. The fabric is moved 
vertically or horizontally, according to the nature of the design. Whep the 
needle carrier advances, it causes the needles which are supplied with thread 
to enter the fabric, and when the needle carrier recedes, it causes each 
thread to forma loop; each loop is then caught by one side of a double 
instrument in the form ofa T, which catches the loop right or left as re- 
quired. The stem of this instrument being fitted with a spring slide for 
holding the loops, the fabric ismoved the length of a stitch, the instruments 
advance a little towards the fabric with the loops, and thereby cause them 
to expand, the loops being slightly held to the top of the instruments ; 
the instruments then move in the required direction, and place the loops 
over the spots where the points of the needles have next to pass through, 
while in so doing the loops are drawn from their hold, and the needles 
entering through the fabric and through the loops draw the loops round 
the stems of the needles ; the holding slides are drawn back for the instru- 
ments to catch the newly formed Joops. These movements are repeated, and 
when the pattern is complete, the ends of the threads are secured by two 
bars which are placed one above, the other below, the needles ; one of these 
bars is fitted with springs, and they are caused to advance towards each 
other, and hold the ends of the threads ; the threads are then cut between 
the bars and the fabric, the threads being held until two complete stitches 
are made in a fresh part of the material ; the instruments holding the loops 
on the opposite side draw the ends which have been cut completely through 
the fabric, by which means the stitches are fastened off ; extra pressure is 
then put on the holding slides while the remaining ends arecut from the 
fabric. The invention further consists of giving +o the needles a revolving 
movement as they are entering or piercing the fabric in crossing their own 
embroidery, 

3144, C. Perers, Coventry, “ Looms used in the manufacture of ribbons.ce, 
—Dated 22nd December, 1860, 

This invention consists in a self-acting machine, that is to say, a machine 
worked by the motion of the loom, and consists of levers, (the lower one 
balanced by a weight) and rollers, under one and round the other of which 
the ribbon passes ; and the number of shutes of the woof is regulated by 
the levers and a ratchet checked by two catches, one of which is in connection 
with the levers, whereby the ribbon at the different spaces of the loom can 
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be made at different rates of speed, for example, at 120 shoots per in., 
more or less, at one space, and at the same time at 50 shoots more or less 
in another space, and whereby, without any attention frcm the weaver, the | 
ribbon makes less shoots in proportion as the woof becomes coarser, and 
at more shoots in proportion as the woot becomes finer; a’so the warp can 
be worked without strain, there being little more than halt the usual weight 
required upon the warp roller. The loss, face, or figure of the ribbon is 
much improved by this invention. —Not proceeded with, 








Ciass 4.—AGRICULTURE, 


Including Agricultural Engines, Windlasses, Implemen ts, Flour 
Mills, Sc. 


3098. A. Eppixaton, Springfeld, Chelusfore, “ Draining ploug's."—Dated 
17th December, 1860, 

For the purposes of this invention the coulter, i 
and lowered by the means heretofore employed, 1 to be raised 
and lowered by means of a screw and screw nut. Ti » When rising 
and falling, is guided by means of a roller in front, and also a roller behind ; 
a screw nut is, by preference, fixed or attached to the coulter, and the screw 
which raises and lowers the coulter turns in suitable bearings carried by the 
beam or framing of the plough. in constructing the beam two plates of 
jron running from end to end are used, having wood between them, the 
whole being combined by bolts and nuts. The wood does not tend from ¢ nd 
to end of the plates, but leaves spaces for the r m of blocks of iron, 
which are fixed between the ends of the plates the-e blocks rise up 
above the other parts of the bean. Phrough e¢ these blocks one end 
of a cranked pin passes, the projection formi: bearing in which such end | 
of the cranked pin may turn. The ot end of the cranked pin passes | 
through an enlargement on the axle, so that theaxle may turn on such end | 
of the cranked pin, by which means a universal joint is produced, and pro- 

x a : | 


in place of being raised 
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vision is made for causing the fire and hind axles to ** lock.”— Not prec t 
with, 
8126. J. Wust, Kingstown, near Dublin, “ Apparatus for drying grain.” 


r, 1S60. 


| 
| 

A communicati m.—Dated 20th Dee | 
18 for drying grain, by which the | 
"7 


This invention relates to certain apps 





d pipes in 





grain is gradually dried by continually passing between heat 
stove or chamber.—Not proceeded with. 


Cuiass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pi 
House Fittings, Warming, Ventilating, &c. 


3101. T. W. WALKER, Poole, “ Manufacture of ornamental bricks, tiles, dc.” 
—Dated 17th December, 1860. 

In making an encaustic tile or accoustic tile according to this invention, 
where, say, two colours only are used, namely, for example, a red ground 
with a buff pattern, the patentee takes a block of buff coloured clay and 
places it in a suitable box’or receptacle of a shape corresponding to that of the 
tile to be produced. The surface of this block clay is now stamped with any 
suitable design, by means of a suitable die composed of flint and clay burnt 
and hardened, or of any other suitable absorbent material. The impression 
having been made, he lays over the impressed surface a thin slice or bat of 
red clay for the ground, and brings the die down again, thereby forcing por- 
tions of such thin slice into the lower or sunk parts of the impression al- 
ready made in the surface of the buff clay, so as to inlay the red clay therein. 
The die is now taken away, and the waste clay left on the surface is removed, 
when a piece of clay for forming the back or body of the tile is laid over 
the inlaid surface, and pressed thereon in a movable backing frame, so as to 
complete the body of the tile. The movable backing frame having been 
raised, a cut is made by means of a fine wire through the clay at the part 
where the red clay has entered the buff clay, the result of which is that 
the red and buff will appear on the surface of the tile, the one forming a 
ground, and the other a pattern or design inlaid thereon. 


Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, Sc. 
3140. J. Riany, Dublin, and J. NezpuaM, Piccadilly, London, “ Breech-loading 
Jive-arms and ecartridies,’—Dated 21st December, 1860. 

This invention relates First, to rifles and other guns which load at the breech, 
and consists in constructing breech loading-guns and rifles with the breech 
piece to receive the charge mounted on an axis piece at the rear end, the 
said chamber and axis pieces together moving out of the line of the bore for 
the purpose of loading into a position at an angle with the said line. A 
further improvement in breech-loading guns consists in rifling the move- 
able chamber that receives the charge in the same manner, and in continua- 
tion of the rifling of the barrel. Secondly, the invention relates to cartridges 
used for breech loading guns and rifles, and consists in the introduction of 
a metal lining in cartridge cases formed of a thin piece of metal bent to the 
form of a cylinder, with the meeting edges thereof overlapping. A slight 
covering of paper or other material alone is necessary for the cartridge case 
in order to bind the metal on the wad or contents of the cartridge. 
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CLAss 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 
5106. T. L. Preston aud T. Luoyy, Birmingham, “ Metallic bedsteads, chairs, 
couches, de ~Dated 18th December, 1860. 

This invention cannot be described without reference to the drawings. 

8lll. J. Paterson, Wood-street, London, ** Necktie.” —Dated 18th December, 
1560. 

This tie consists of a band furnished with buttons at one end, and with a 
button-hole or loop at the other, and has attached to the inside thereof a tab 
carrying one or more picces of silk or other material folded and attached in 
such manner as to represent the knot and ends of a scarf tied in the ordinary 
manner, When on the neck of the wearer the ends of the band are buttoned 
in front, for which purpose the knot and ends should be turned up; the 
buttoning having been effected, the knot and ends are turned down, hide 
the buttons, and the tie is complete. The pin or brooch used to keep the 
ends of an ordinary scarf in their place need never be removed in this 
improved necktie.—Not proceeded with. 

3146. E. Cook and J. Stoxrs, Birmingham, ** Sacking and joints for 
bedsteads."—Date! 22nd December, 8b. 

The patentees claim the direct movement of the end or side of bedsteads 
by sliding motion and screws, for the purpose of tightening any kind of 
sacking and laths or supports for mattresses. They also claim the mode of 
applying the fibrous sacki mproved joint as described, 





























king to theii 
3149. T. B. MARSHALL, Quern-strect, Cheapside, London, “ Wind inusical 
instruments.” —Dated 22nd December, 1869. 

According to this invention the passages in the cylinder do not cross each 
other, and when the key is depressed all the passages in the cylinder are in 
action ; whereas, in instruments heretofore constructed, whether the key be 
depressed or otherwise, there are always passages in the cylinder which are 
out of use; the passages through the cylinder are also (according to this 
invention) kept of the same sectional a as the passages leading to and 
from them; at the ne time that th advantages are obtained the 
cylinder is considerably reduced in diameter. The patentee makes the 
passage by which the wind first comes to the cylinder, and that by which it 
finally leaves it, on the same side of the case, and there is a curved passage 
in the cylinder which, when the key is not acted on, coincides both with the 
inlet and outlet passage, and leads the wind direct from the one to the other, 
When the key is depressed the same curved passage coincides both with the 
outlet passage and with one end of the loop of pipe which is to be thrown in, 
while another passage, previously out of use, is brought to coincide with 
the inlet passage and the other extremity of the loop of pipe to be thrown in, 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tunning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

3092. N. C. RELMEY, Brixton-road, Surrey, ‘ Puryfying oils and var- 
nishes.”— Dated 17th December, 1860. 

This invention consists in causing the oil or varnish to drop upon certain 
porous substances, and to pass through certain filtering media; the tem- 
perature of the oil or varnish being raised to such a point as to insure a 
suflicient fluidity to it. 

3104. C. Stevens, Welbeck-street, London, “A new mode of obtaining an 

article resembling honey.” —A communication.—Dated 18th December, 1860. 

The object of the present invention consists in obtaining a substitute for 
honey by means of the following compound ;—To 250 parts of 
100 parts of the fecula of potato (or fecula procured from other vege 
is added, and in this, or its}equivalent in sprouted and malted b 
diastase to the smount of one two-thousandth of the above quantity 
fecula is well mixed ; the composition is then exposed to heat which is 
gradually increased from 70 deg. to 75 deg. Reaumur in order to obtain 
saccharisation. 

3110. C. L. Hancock, Pentonville, London, * An improved Sucl.”"—Dated 18th 

December, 1860. 

This invention consists in the manufacture of an improved fuel! by combining 
and mixing small coal or coal dust with lime and water, in such proportions 
as will cause the coal and lime to set into a mass. The inventor mixes the 
materials, and, after the mixture is complete, he prefers to press and form 
the fuel into blocks or cakes, and to expose them to the air or to artificial 
heat to dry, but pressure may be dispensed with. He prefers to use lime in 
the state of siacked lime, but any material or compound containing lime 





















































| may be used, though with less advantage.—Not proceeded wih. 


3119. M. Henry, Fleet-street, London, * Manufacture of colours.”—A commu- 
nication.—Dated 19th December, 1860. 

The inventor proposes, according to this invention, to dye mineral and 
earthy matters after first adapting them for the purpose by what he calls 
animalisation, or vegeta i Mineral and earthy neutral or inert 
matters are not naturally ing dyes or colours from dyeing 
liquors or baths like textile fabrics, or animal and vegetable minerals, but 
they may be adapted for the purpose by first subjecting them to animalisa- 
tion or vegetalisation, that is to say, the inventor effects their intimate 
union or combination, or union molecule by molecule, with some animal or 
vegetable substance capable of receiving dye. Various agents and methods 
may be adopted to carry this into efect.—Not proceeded with. 
3150. W. Chann, Chancery-lane, London, “ Colouring matter. 

cation.—Dated 22nd Decenber, 1860, 

This invention relates to a new manner of tr 
especially madder, in order to obtain there 
pure dycing baths, and fine lakes. In carry 
patentee pro s in the following manner :— 
powder, is treated with an aqueous solution of 
added very sinall quantities of hydrochioric or sulphuric ¢ 
the amount of a ine or earthy substances contained in the mz 
3136, D. A. Morris, Pitéshure, °— Dated 2st December, 1860. 

The object of this invention is to meorporate with the surface of the sheet 
iron an enamel consisting of the proto-carbide of iron, which is a compo 
consisting of one e yt f boli 


carbon, and iron (or ) 
represented, Fe OC), s its tendency to corrosion, 
and giving ita greatly imp 


CLass 9.—ELECTRICITY. 
Including Electric, M tic, and Electro- Magnetic Apparatus, 
Llectrical Apparatus, Galvanic Batteric 8, We. 
3188. J. Cuatrerton, High? wry-terrace, cud W. Smitu, Pownhkall-road, 
Dalston, ** Electric teiegraph ca’ les.”—Dated 21st December, 1869. 
This invention consists in saturating or coating the yarns, or other fibrous 
materials used to “serve” or surround the insulated conducters, with a 
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| ditferent plates or pieces together. 





conducting fluid such as water, in order that any defect in the insulation 

which may occur may at once be detected, both when the insulated con- 

ductors are being ‘‘served,” and also when the wires or wire strands are 

being laid around them, the insulated conductor or conducters being at the 

same time kept constantly under an electrical test. 

$142. J. H. Jounson, Lincoln’s-inn-fiel’s, London, “ Magneto-electric ma- 
chines.” —A communication.—Dated 21st December, 1860. 

This invention relates to a peculiar construction and arrangement of 
magneto-electric machines, and consists in grouping the helices in fours or 
in pairs, and connecting their opposite poles to one common conductor 
which communicates with the commutator. The commutator consists of a 
number of divided rings, to each half of which is connected a wire or con- 
ductor leading to a corresponding circle of helices. Upon these rings bear 
the electrodes, which are either inae to run thereon, or provided with anti- 
friction rollers and springs so as io reduce the friction. The cores of the 
helices are made of tubular sheet metal, but are slit down one side, by which 
means the development of induced currents is obviated. These cores may be 
made of several thicknesses, or a number of cores of different diameters be 
inserted one within the other, by which means the power of the coil will be 
increased, The wire, in place of being wound singly, is wound in the form 
of a flat band or riband of several wires.—Not proceeded with. 
Sanpys, Aldersgate-street, London, “ A novel instrument or apparatus 
Sor conveying signals, or communicating intelligence, between railway 
stations and other distant points.” —Dated 22nd December, 1860, 
ctro-magnets have heretofore been employed for signalling by means 
of a combined bell and needle arrangement, but the patentee is, by a more 
simple arrangement than heretofore, enabled to communicate between two 
distant points any pre-arranged code of bell signals, independently of a specific 
communication indicated upon a dial, by means of a pointer or index hand, 
which is deflected and remains at rest until it is released by being answered, 
or a return signal is made. instead of connecting the two soft iron cores 
composing the electro-magnet at one end thereof, in the ordinary manner of 

aking such apparatus, so as to leave the poles only available, and instead 
of causing an armature to be brought into contact with the poles when the 
current is sent through in either direction, and takmg advantage of this 
action to produce simultaneous action upon the needle and the bell, he 
employs each end of each pole of the coil magnet, or of the combined coils, 
by mounting an armature which is connected with the hammer of the bell 
at one end of the magnetic coils, whilst at the other end the two opposite 
poles are caused to act upon or attract the permanent magnet or tail-piece 
of the suspended pointer or index hand ; so that, when the current is passed 
in one direction, the corresponding pole causes the needle to be deflected 
either to the right or to the left, as the case may be, whilst, if the current is 
caused to flow in the opposite direction, a corresponding change in the 
direction of the deflection is effected ; or, instead of two soft iron cores only, 
they imay be divided in their length, and be rejoined by an armature of soft 
iron connecting piece back to back, so that four distinct poles are still left 
for effecting the separate actions upon the bell and the permanent magnet 
connected with the needle pointer. By means of a key, finger-piece, or 
lever, any number of strokes may be given to the hammer acting upon the 
bell, and this is effected without affecting the position of the needle after 
first contact has been made. 


























Crass 10.—MISCELLANEOUS. 
Including all Patents not ‘ound under the preceding heads. 


3076. J. P. BARAGWANATH, Castle-street, Falcon-square, London, ‘‘ Hydraulic 
punching upparatus.”—A comiuunication.—Dated 14th December, 1860, 

In order that the hydraulic punching apparatus may be portable, two 
jaws (one for the punch and one for the ordinary stationary die) are com- 
bined and formed in the same piece, in such form as not to require to be 
fixed on a stand, but so as to admit of the punching apparatus being 
readily moved and applied to a sheet or sheets of metal to be punched in 
varied positions, according to the nature of the work required to be per- 
formed, and the fixed position of the plate or plates to be punched. In one 
jaw is tormed or applied the stationary hollow die ; in the other jaw, where 
the punch is arranged to work, a cylindrical or other suitably formed 
hamber is formed to admit of a ram or plunger, to which the punch is 
attached, working in the chamber or cylinder. The ram or plunger is 
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packed by a cupped leather or suitable packing to prevent the passage of 
water past the plunger or ram, which is made of larger diameter than the 





punch it carries, and the punch is attached thereto. To the back of the 
ram or plunger is affixed a rod, which passes out from the chamber, there 
being a suitable cupped leather or other material to prevent water passing 
out in that direction, and the rod is further packed at the back of the 
cupped packing. The outer end of the rod is arranged to be acted on by an 
eccentric, or it may be by a screw or otherwise, so as readily to move it, and 
the plunger or ram with the punch back when the pressure of the water is 
no longer acting. A passage is made through the cupped leather or 
material forming the packing, and also through the end or cover of the 
sylinder, through which the water or other fluid may be forced in order to 
act on the ram or plunger. The water or other fluid is forced from the 
barrel into the cylinder or chamber containing the ram or plunger by means 
of a screw which passes through the end of the barrel. Near the outer end 
of the barrel the screw is surrounded by a flexible elastic packing, recessed 
into a groove or channel in the barrel around the screw. Within this screw, 
which is hollow, a second screw of smaller diameter is passed, there being a 
femaie screw formed near the outer end of the first mentioned screw. The 
interior of the first mentioned screw is recessed near its outer end in such a 
manner as to receive a packing of flexible and elastic material in order to 
pack the inner screw. By thus having two screws a different power is 
obtained according as the larger one or smaller one is turned. 

3079. W. E. Newton, Chancery-lane, London, “ Cutting and rounding corks 

and bungs.”—A communication.—Dated 14th December, 1860. 

This invention relates to certain novel improvements in expanding 
cutters, and in the table or bed on which the work to be cut by the expand- 
ing cutters is placed for feeding the work up to the cutter with a positive 
pedal movement. The improvement in the expanding cutters consists, 
First, in pivotting the ‘ holder” to the lewer end of a rod which passes 
vertically through the centre of the tapering guide-block, and through the 
stock of the cutters, and through the spindle or shaft which imparts rotary 
motion to the cutter-stock, and in the employment of an adjustable nut and 
spring arm, in conjunction with the above-mentioned rod, for giving the 
requisite degree of pressure upon the work during the operation of the 
cutters in forming the cork. ‘The invention consists, Secondly, in forming 
rack teeth on the outside of, and at suitable points on, the knife bars, and 
in using for each bar a spring which is capable of receiving a lateral adjust- 
ment, and which has a tooth or hook on its lower end which engages with 
the teeth on the knife-bar, and confines this bar securely in its place against 
the tampering edge of the guide-block, and allows the knife-bar to be moved 
downwards to compensate for the wearing away of the knife. The inven- 
tion consists, Thirdly, in operating the table or bed on which the work to be 
cut is placed by means of a system of levers, which are jointed to a vertical 
bar on which the table is mounted; and in combination therewith are 
employed adjustable collars which are placed on the vertical table-bar, and 
are used to regulate the vertical movement of the table. 

3080. H. Barner, Belyrave, Leicestershire, ** Lamps used in mines.”—Dated 
14th December, 1860. 

This invention consists, First, in the use of a screw worm or inclined 
plane as a means for raising or placing an extinguisher upon the flame of a 
safety-lamp, to extinguish the light before the said lamp can be opened. 
Sccondly, in the use of a serew worm or inclined plane, in combination with 
a spring so placed that the arms on the tube or extinguisher can pass it 
while the lamp is being screwed up, but acts as a means for extinguishing 
the light on an attempt being made to open the lamp. 

3081. H. Barcuxntor, Newport, Monmouthshire, “ Models of ships, boats, or 
other vessels.” — Dated 14th December, 1s60. 

This invention consists in constructing or manufacturing such moulds from 
sheets of cardboard, or other material in sheets, such as prepared woven or 
other fabrics, paper, cloth, leather, leather cloth felted, or waterproof 
fabries, scale boi veneers, or thin sheet metal, which are capable of being 
shaped to the desired forms,—Not proceeved with. 

‘le-stvreet, Lincolu’s-inn, London, * Rolling and corrugating 
— Dated 15th December, 1860. 

F cated iron or other metal plates for the various purposes to 
Which it is adapted, it is a great advant to have the margins left smooth 
and plain, so as to aiford a convenient surface for uniting and rivetting the 
It is also important to have as much 
thickness of metal at such parts as possible, since the plates are somewhat 
weakened by the holes made for the rivets. Now, by the use of this inven- 
tion it 1s proposed to rell and smooth cor ted iron or other metal plates 
(at one heat), with the margins flat or plain, and somewhat thicker than the 
central or corrugated parts of the same. 
3038. A. Kinper, Great George-street, Westminster, “ Apparatus for cutting 

wood." —Dated 15th December, 1860. 

This invention relates to band saws, and consists, Firstly 
ment of guides through which the saw runs cither verti 
suitable recesses being formed for the reception of | , whereby the 
saw is maintained in an even temperature throughou: its wiath, and, conse- 
quently, the warping or twisting of the blade is prevented. In combination 
with a band saw arranged as above described, it is proposed to use a con- 
venient arrangement of variable feed, consisting either of a reverse cone 
motion, or a friction dise and bow] or pulley. Secondly, in cutting curved 
work, such, for example, as the edges of cask staves, by a band saw placed 
either vertically or horizontally, and guided to the desired curve by passing 
through a curve slot in a guide block provided with packing as above 
described, the saw being sufficiently wide to project below the guide block 
and pass through the material, the cut being at the same time le in the 
direction of the length of the stave. Thirdly, in the use of a band saw 
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suitably packed for jointing bent staves for casks, the cut being effected in 
the direction of the length of the stave. Fourthly, in the use of nipping 
rolls carried by the two arms of a pair of nippers, which are pivotted to a 
fixed support, and are capable of being guided laterally go as to suit the work 
that is passed between them, and ensure the cut which is made by the band 
saw being always parallel to the side of the material operated upon. 


3090. J. G. Tayuor, Paris, “‘ Dress and other fastenings.” — Dated 17th 
December, 1860. 

This invention consists, Firstly, in placing round or oval rings in the coils 
or heads, or round the necks, of double or covered pointed pins, and by that 
means preventing the hair or garments from entering the heads of such 
pins. The inventor also proposes to ornament the heads of the double wire 
pins by making them in the form of hearts, crosses, or other devices.—Not 
proceeded with. 


3003. J. W. Hit, Hackney-road, London, ** Sewing machines.”—Dated 17th 
December, 1860. 

This invention consists, First, in the application to sewing machines, and 
the employment therein, of two or more needles or other apparatus (in lieu 
of the one hitherto in use), with the requisite number of tension-reels and 
other fittings and appliances for fixing and using the same, for the purpose 
of rendering the machine capable of performing two or more rows of stitch- 
ing contemporaneously with one operation, and with threads of the same or 
of different materials or colours. Secondly, in the arrangement and disposi- 
tion of the needles in such manner that the eyes of the needles may al) stand 
in the same direction, and set the loops (formed thereby in the usual way) 
in a row, so that the shuttle-thread may pass through all of them, and so tie 
or bind them together ; and in the regulation of the tension-bands used for 
the purpose of tightening the needle-threads in such manner that the 
needle-threads may, when desired, be drawn back close to the surface of the 
fabric or material that is under operation. ‘Thirdly, the needle-bar or 
needle-bars, or one or more needles in the same bar, instead of being fixed, 
as in the machines hitherto in use, is or are made movable and capable of 
adjustment by substituting slots or grooves in lieu of the ordinary screw- 
holes through which the set screws pass, by which means the distance 
between the rows of stitching may be varied at pleasure, or preserved 
uniformly parallel in whatever direction the work may travel. And, Lastly, 
the invention consists in the simultaneous performance of two or more rows 
of stitching of any kind with one operation, by the operation of the 
machinery described.—Not proceeded with. 

3099. M. Henry, Fleet-street, London, “‘ Fishing nets.”—A communication.— 
Deted Lith December, 1860. 

According to this invention the net and its content 
ing to, or combining with, the net buoyant agents, s1 loats, or empty 
casks or vessels, or tubes, chambers, or receivers, wh are inflated or 
supplied as required with air or gases, and thereby rendered buoyant. 
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86. G. J 8, Serle-stree incoln’s-Inn, London, mprovements in 
3086. G. Davirs, Serle-street, Lincoln’s-I Lond “Tiny t 
the construction of iron or other metal beams, and in the machinery 
employed Jor such purpose.” —A communication—Dated loth December, 


The first part of this invention consists in constructing such beams with 
the arched portions thicker than the parallel parts of the same, for the pur- 
pose of imparting additional strength without increased weight, whether such 
beams be rolled from plate or sheet metal, or directly from a bloom or 
rectangular bar of metal as hereafter described. The second part of this 
invention consists of a method of, and apparatus for, rolling such beams at 
one heat directly from a bloom or rectangular bar of metal, without the 
necessity for previously rolling it into a plate or sheet, whereby a great 
economy in both fuel and labour is effected. The apparatus for effecting 
this object consists, principally, of two or more rolls placed one above the 
other (three being preferred) mounted in a suitable framing, and geared to- 
gether. These rolls are furnished with several indentations or grooves, so 
arranged that the bar, in passing successively through them, is gradually 
worked from a rectangular shape to a form somewhat resembling (in cross 
section) the letter M, the flanges and inverted arch at the bottom and the 
two uninverted arches at the top being thicker than the sloping sides. 
From the last of these grooves the beam passes directly into and through a 
former or die, the mouth of which is flared, and has its sides slightly sloping 
to correspond with the form of the beam as delivered from the rolls. The 
interior of this former or die is contracted, and its sides gradually assume a 
vertical position, so that the beam on passing through is delivered on the 
other side with its four straight portions or sides vertical and parallel, 
having at the bottom two exterior horizontal flanges, and being connected 
together at the bottom and top by one and two uninverted arches which, 
together with the flanges, are thicker than the vertical sides or portions 
thercof. 

3087. J. G. WittiaMs, Blaenavon, Monmouthshire, “ Extracting inflammatble 
and other noxious gases Jrom coal aud other imines.” — Dated loth 
Decenber, 1860. 

According to this invention it is proposed to convey a ramification of 
pipes into the several workings of the mine, and to connect such pipes with 
suitable appliances for exhausting or extracting, by m: y or otherwise, 
the gases from the said workings. The gases so exhausted or extracted 
from the mine may be either discharged into the atmesphere or consumed. 
When it is desired to extract the light and inflammable gases from the 
goafs or workings, ascending branch pipes are fitted into the main pipes, 
such branch pipes rising to the top of the goafs or cavities in the upper parts 
of the workings, so as to be surrounded by the gas which may collect in such 
cavities ; but when choke damp or carbonic acid gas, which is much heavier 
than air, is to be extracted, the branch pipes should descend down to the 
lowest parts of the workings, when the gas may be extracted by any suitable 
arrangement of pumps. 

3100. J. G. Taytor, Paris, “ Boots and shocs.”-—Dated 17th December, 1860. 

This invention consists, First, in pressing or expanding and ornamenting 
the heads of plastic and impressible fastenings (such as leather or gutta- 
percha), after they have been inserted into the bottom of the shoe, by means 
of suitable punches, thereby enlarging the heads, and causing them to be 
fixed firmly in the shoe. Secondly, in the employment of reflectors or 
mirrors whereby the workman is enabled more readily to see the various 
parts of a boot or shoe when lasted upon a stand, such reflectors or mirrors 
being so adjusted or arranged that they will reficct those parts of the work 
to theeye of the workman which could not otherwise be seen wit hout in- 
convenience, thus enabling the whole of the parts to be seen at one glance. 
Thirdly, in arranging, adjusting, and securing to a piece or foundation of 
paper, or other suitable substance (with a view to obtaining a correct mea- 
sure of the foot), one, two, or more tapes, strings, or slips of paper, upon 
which foundation the foot is placed, after which the strings are adjusted 
around the parts to be measured, and then secured or fastened as required, 
after which the strings or fastenings are cut or marked and slipped off the 
foot with the part to which they are attached. The foot having previously 
been pressed upon the foundation of paper or other fabric will have the 
effect of giving the outline or configuration. 


3103. F. Sinas, Leicester-plece, London, ** An e@vostatic signal apparatus to be 
called * semasphere.’ ”—Dated 18th December, 1860. 

This invention relates to the application of a new process by means of 
balloons raised toa certain height, and secured to the ground or other objects 
by means of ropes or cables, on which lamps or other signal lights may be 
fixed, so that when in a certain position both their numbers and colours 
may represent certain signals.—Not proceeded with. 




















3107. R. W. Mac Artunur, Chapel-street, Belgrave-square, London, “* Hulling 
and dressing rice and other grain.”—A communication.—Dated 18th De- 
cember, 1860. 

This invention cannot be intelligibly described without reference to the 
drawings. 

$109. R. A. BROOMAN, Fleet-street, London, ‘ Shears for cutting sheet metal, dc.” 
—A communication.—Dated 1sth December, 1860. 


This invention consists in constructing shears for cutting sheet metal and 
other materials in the following manner, for the purpose of making such 
machines cheaply, strongly, and, where necessary, portable :—The fixed 
portions of the shears consist, primarily, of two plates or other pieces of 
metal bolted or screwed together laterally, and each fastened down toa sole 
piece, where the machine is to be portable, or to a bench or frame where it 
is to be fixed. A branch from one of these pieces of metal rises up and 
extends partly along the machine, carrying at its extremity the end of a 
hand lever, by which the machine is worked, Near to the same end of this 
hand-lever a short connecting rod is pint and the other end of this con- 
necting rod is attached to one end ofa risjng and falling frame, which carries 
the movable blade of the shears firmly secured in it. The other end of this 
blade frame is double or forked, and embraces the standard which supports 
the end of the hand-lever, being bolted to the said standard by a bolt or axis, 
about which it turns. The extremities of the forked frame are connected 
by abolt. The fixed cutting blade is fitted into a dovetailed recess in the 
first of the fixed pieces or plates of the machine. The movable plate is dove- 
tailed into the frame that carries it, and its position regulated by screws 
passing down through the frame. The length of stroke of the bl is 
regulated by a screw passed through a projection formed upon the connect- 
ing rod before described. In some case: uide is employed to regulate the 
position of the metal sheet or ether mate al which is being cut, such guide 
consisting of two rods attached to the machine, and connected by a band or 
bar of metal against which the sheet metal slides. The sheet metal i 
supported while being cut by the fixed portions of the machine, whic 
shaped so as to form a platform to receive it. 
























3112. J. CuEsTerRMAN, Sheffield, “ Door and gate spring hinges and centves."— 
Dated 18th December, 1360. a - 
This invention consists in the employment of levers, sliding or inclined 


planes, and eccentric cams, acted upon by one or other of certain improved 
forms of springs, which constitute part of this invention, and which are 
applicable to other purposes where springs are required. The improved 
8 prings are formed in some cases of flat twisted tempered steel plate or bands, 
and in other cases of flattened or twisted tempered steel wire, 


uitably 








twisted or strained for the purpose. The patentee applies such springs to 
doors, gates, and other like chjects, in such manner as to suspend the same 
thereby, and to cause them to retain given positions when not acted upon 
by any external force, and to return to them when any external force which 
has been applied to them is removed. By these means self-acting door and 
gate springs, hinges, and centres are produced. 
$114. W. Srencr, Chancery-lane, London, ** Apparatus for closing doors and 
keeping them closed.” —A communication. —Dated 19th December, 1860. 
The apparatus employed for the purposes of this invention consists of a 
lever, the fulcrum of which is an axle acted upon by a spring, so as to have 
a tendency to draw the lever into the position required to close the door, 
which is connected by means of a cord to the end of the lever furthest 
removed from the fulcrum. The form and arrangement of the lever are 
such that, when it has been drawn by the spring acting on the axle into 
the position required to close the door, the leverage against the action of 
the spring is less than it is after the Jever has been moved from that posi- 
tion, so as to commence the opening of the door. The power of the spring 
on the axle is or may be regulated by means of a ratchet wheel on the axle, 
and a retaining pall on the lever. The spring is inclosed in a box, throug 
an aperture in which, and another in a casing plate, the journals of the axle 
are inserted, so as to afford suitable bearings for the axle.—WNot proceeded 
with, 
3137. H. Loveriper, Wolverhampton, “ Meat screens.” —Dated 21st December, 
186 
According to this invention, the patentee employs no wooden frame, but 
he makes the screen of a number of panels of metal plate, stiffened at the 
edges by turning’ the plates over a wire,or otherwise, as is usual, and he hinges 
these panels directly the one to the other. The back of the screen is formed 
of a single panel, with a door formed in it; a few inches in width at the 
top and two sides of this panel are turned inwards at right angles, so as to 
form portions of the top and two sides of the screen, and the remainder of 
the top and side is formed of flat panels of metal plate hinged to the edges 
of the back panel so turned inwards ; the shelves of the screen are hinged 
to the back panel. The top sides and shelves of the screen are thus capable 
of folding down flat on to the back, and when so folded the screen packs in 
a coinparatively small space. 




















Minrrary Battoonine.—The advices to hand by the Australasia on 
Saturday state than an experiment in aerial telegraphy for military 
purposes had been made successfully at Washington. There is 
nothing new in military ballooning—the battle of Fleurus, in 1794 
or 1795, having been decided in favour of the French mainly through 
the information which they derived from the clouds as to the 
enemy's movements. Revenons & nos moutons Americains. It 
appears that on the 18th ult. Professor Lowe—who, by-the-bye, 
has not yet got across the Atlantic in a balloon voyage—ascended 
from the Armory lot. The capacity of the balloon was 20,000 cubic 
feet. It was provided with signal flags and a powerful telescope; 
but as the ascent was made late in the afternoon, and chiefly for the 
purpose of testing the practicability of maintaining a magnetic 
circuit and operating in the balloon, no reconnoissance was attempted. 
A circuit was established by looping one of the adjacent telegraph 
wires—the one between Alexandria and the War Department—with 
helix wires several hundred feet in length, wound upon a reel at the 
spot from which the ascent was made. The helix wires are very 
fine and flexible. 
apparatus carried by the operator in the balloon. The helices were 
paid out from the reel as rapidly as the ropes attached to the balloon. 
An ascent of 500ft. or GO0ft. was made, and the telegraphic arrange- 
ment worked charmingly. When at the utmost elevation attained 
despatches were sent to the President of the United States through 
the War Department. After demonstrating the success of the 
experiment, Professor Lowe was tugged through the streets in his 
balloon, a distance of over half a mile, to the open lawn south of the 
White House, when the balloon was safely anchored for the night. 

Tne Navy.— Considerable activity prevails at Sheerness Dockyard, 
The Collingwood, 64, in No. 2 Dock, is to be coppered and got 
ready for service. The Dragon, steam-sloop, in No. 1 Dock is 
under repair, and numerous rotten planks in her keel have been 
removed. ‘lhe Orestes, 21, screw, will be completed next week for 
the first Division of the Steam Ordinary. The Undaunted, screw 
man of war, is approaching completion in No, 3 Dock, and two gun- 
boats are compleiing in Nos. 4 and 5 Docks. The Leander, 51; 

irago, 4; and Britomart, 4, are in the basin. A number of ship- 
wrights proceeded, on Monday, to the Victoria Docks, for the pur- 
pose of erecting a tower for rifle shooting on the upper deck of the 
Warrior iron-cased steam vessel. The tower will be 7ft. high, 15ft. 
long, and 9ft. wide, constructed of teak timber 12in. thick, lined 
inside with iron plate gin. thick, and cased outside with 4}in. iron plates. 
The form of the building will benearly square, with a port-hole at each 
corner for swivel guns, which can be worked at any point. ‘I'welve 
port-holes will be provided for rifle firing, and the firing party will 
be masked, and protected by the tower and its defences at each 
corner. As the whole of the materials have been prepared, the 
building will be rapidly constructed. The fitting of the Trusty 
floating battery with Captain Cole’s shot-proof shield, for experi- 
mental purposes, at Shoeburyness, is nearly completed. The shield 
consists of iron plates 12in. thick, and the total weight, including 
the timber work, will be sixty tons. The Lords of the Admiralty 
have decided on building two additional iron troop ships, to be ready 
for service by the middle of next March. The armour-plated ship 
Normandie has commenced fitting for sea, Her Majesty's screw 
steamship Caledonia, now building at Woolwich, and intended to be 
iron-clad with plates of 4}in. in thickness, is progressing rapidly in 
construction. Her keel, the first piece of which was laid down on 
the 8th inst., is now complete, and the half of her flooring is 
already on. 

Fmerroor Burtyies.—The late gigantic fire at London-bridge 
has tested and found wanting our present system of fireproofing 
warehouses. In the conflagration we have just witnessed, the fiery 
element has made his meal of no mere piles of wooden houses, such 
as he is accustomed to consume in his grand gormandising meals in 
Canada or the Kast, where they are composed of the most highly 
combustible materials dried to a chip by the great heats of summer, 
but of piles of building in which science has exhausted her resources 
in attempting to fortify them against him. | We are obliged to con- 
fess that science has utterly failed. Party-walls of immense thickness, 
stone staircases, iron beams, and pillars, have been of no avail against 
the spontaneous combustion of a little heap of hemp; and the pro- 
bability indeed is, that one of the most valuable lives in our working 
hive has been sacrificed to our latest notions of fireproofing warehouses 
containing highly inflammable commodities. It is instructive to 
know that poor Braidwood to the last protested against the use of 
cast-iron in the construction of our great river-side warehouses. In 
the paper he read at the Institution of Civil Engineers in 1849, “ On 
Fireproof Buildings,” he denounced the use of this untrustworthy 
material in the most decided manner, and pointed out that some 
great calamity must inevitably befal the men of the Fire Brigade, 
sooner or later, in their attempts to extinguish the vast conflagrations 
which were likely to take place in these extensive buildin His 
own destruction has been the first testimony to the correctness 
of his views. ‘The fire raging in one of these warehouses can only 
be compared to that of a blast furnace, and in consequence the cast 
iron pillars speedily become red-hot, the water from the hose falling 
upon these pillars suddenly contracts and snaps thei like so much 
glass, and, of course, the floors fall in at once. It is not necessary 
to give our testimony to the bravery of the men of the Fire Brigade: 
nevertheless, it is a well-known fact that they will not venture inside 
these buildings to play upon the fire, knowing that by so doing they 
are, like Samson, sure to bring the place about their heads without a 
possibility of their escape. Moreover, there is another danger to 
those outside these warehouses. The massive girders of cast iron 
supporting the flooring of course expand with the heat; and no 
walls, however strongly built, can possibly withstand their lateral 
thrust, and down they come, to the destruction of those near at hand. 
We have no doubt whatever that this was the cause of the falling of 
the wall which killed poor Braidwood, It was proved on the inquest 
that there was no saltpetre in this part of the building; it was also 
proved that no explosion took place here at all. It has been 
suggested that the walls were burst out by the swelling of the cotton 
bales, but it is quite needless to attempt such an explanation when 
we know that the iron girders, heated to a white heat as they were, 
must have elongated nearly half a foot, pressing before them the 
solid wall.—London Review. 































































y 13 


Ramway Accrpents iN Francs.—Railway accidents are not 
frequent in France. A serious one, however, is announced by 
telegram to have occurred at La Reole, in the Bordelais. It was 
caused by the collision of two trains coming in contrary directions. 
The information as yet received states that the engineers and 
firemen of each train, together with twenty travellers, were 
wounded, but not dangerously. The two locomotives and eight 
wagons were shattered to pieces. The Prefect of the department, 
on being made acquainted with the accident, immediately proceeded 
to the scene of the disaster, 

Foreten AND CoontaL Jorrinas.—As another proof of the activity 
with which the French Government is fostering commerce in all 
directions, it may be stated that it has at last determined to establish 
a regular line of steamers between France and the United States. To 
assist this project various important privileges are conceded, together 
with the gift of 18} millions of francs. The Comptoir D’ Escompte, 
which recently aimed a blow at the business transacted by the 
English banks between Europe and the East, has announced its 
intention to extend its operations to North America, by making 
advances to French merchants trading with America—The French 
Government seems desirous of drawing closer together the com- 
mercial bonds between France and the United States. The 
Berwick and Brandon steamers, after having successfully 
submerged an electric cable between the coast of France and 
Corsica, afterwards proceeded to attempt to get up the 40,000 metres 
of cable lost four months ago by the accident to the William Corry. 
They have again returned to Toulon. The cable they were en- 
deavouring to recover broke about eight miles from the coast in 
2,000 fathoms water. They had already got on board about 15,000 
metres, the weather was fine, and the sea as smooth as a mirror; all 
the precautions were redoubled, the difficulties increasing as the 
water became deeper, and yet the undertaking failed. The cable, in 
addition to its own weight, was covered with a thick coat of yellow 
mud, and shells of all kinds, which in less than four months had 
almost doubled its thickness. It was easy to see that the operation 
Was every moment becoming more critical, and it was not long before 
the alarm felt was found to be but too well justified, as the cable 
snapped, and cannot now be ever recovered. One thing has been 
ascertained as a certainty, viz., that cables may be submerged in any 
depth of water, but it is useless to attempt to get them up from a 
ater depth than 1,500 metres, the weight rendering their rupture 
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harbour of refuge between Calais and Boulogne has been decided on, 
and that plans of the work are to be begun early next month,— 
M. de Lesseps has been in Paris for the last few days, having come 
from Egypt, as it is said, “to remove certain difficulties relating to 
the works at the Isthmus of Suez.”"—In the French Senate, on 
Friday, Count Boulay de la Meurthe reported on the application of 
£48,000 to defray the cost of French exhibitors at the Great Exhibi- 
tion at London next year. In 1851 there were 1,700 exhibitors, and 
the cost was £28,000. Next year it is anticipated their number will be 
On the last occasion Government did no more than pay the 
carriage from Paris to London ; now it proposes to undertake all the 
expense from the time the objects are deiivered at the railway station 
nearest to their placeof production. An iron-cased frigate, the Magenta, 
has just been successfully launched at Brest; and another, the 
Solferino, has also been launched at Larient. The Solferino, which 
is tojhave engines of 1,000-horse power, and will mount 52 rifled 
cannon, was built from the designs of M. Duprey de Lome. The 
Government of Prussia propose that the coast of Germany should 
be fortified, and that eight or ten screw steam gunboats should bo 
built and well armed, to protect the cities on the coast from blockade 
by a Danish squadron, ‘I'he States interested, with the exception 
of Hanover, have consented. he //amilton Herald, a Canada West 
paper, says :—“* We understand, from the secretary of the Canadian 
Vil Company, that last week one of their wells at Enniskillen 
yielded in the short space of 24 hours the enormous quantity of 
3,500 gallons rock oil. This, we are informed, is the largest 
quantity ever produced in any well in Canada, for the same length 
of time. This oil resembles some of the rock oils in Pennsylvania,’ 
and is much superior to any of the surface oils yet discovered, pos- 
sessing a gravity of 40 deg. eaume.” 

MANcueEsTeR AssociATION FoR THE PREVENTION OF STEAM Borier 
Exp.osions.—At the last ordinary monthly meeting of the executive 
committee of this association, held at the offices, 41, Corporation- 
street, Manchester, on ‘Tuesday, June 25th, Hugh Mason, Esq., o 
Ashton-under-Lyne, in the chair, Mr. lL, E. Fletcher, chief engineer, 
presented his monthly report, from which we have been furnished 
with the following extracts:—“ During the past mouth 208 visits 
have been made, 559 boilers as well as 461 engines have beer 
examined, and the following defects discovered:—Fracture, 7; 
corrosion, 15 (1 dangerous); safety-valves out of order, 11; water- 
gauges ditto, 13 (2 dangerous); pressure-gauges ditto, 13; feed 
apparatus ditto, 4; blow-off cocks ditto, 9; fusible plugs ditto, 4 ; 
furnaces out of shape, 11; over-pressure, 1; deficiency of water, 3; 
boilers without safety-valves, 3 (dangerous); total, 89 (6 dangerous) ; 
boilers without glass water-gauges, 4; without blow-off cocks, 26; 

ges, 4; without feed-back pressure valves, 63 


without pressure 
There is a description of feed-stop valve, which I find in 




















very general use, the inconvenience and even danger at- 
tending which, I think, our members are not sufficiently 
aware of; and I wish to call their attention to this, 
that its use may be discontinued where new boilers are 


| being erected, and the construction of existing ones corrected as 





far as possible. The valve to which I refer is constructed on the 
suspension principle; it being opened against the force of the feed 
by a spindle attached to it, so that should the connection between 
them at any time fail, the valve*drops to its seat and cuts off the 
feed. 1 have found very few cases in which this valve has been in 
use for any length of time where this connection has not given 
Way unawares, always causing more or less inconvenience—in 
some cases the stoppage of the works, and in one case explosion 
and loss of life. ‘The remedy is simple and inexpensive, Dispense 
with the feed-stop valve altogether, and regulate the supply by con- 
trolling the lift of the back-pressure valve by a screwed spindle 
placed above it, but entirely disconnected from it, This arrange- 
ment makes one valve answer the double purpose; it is simpler and 
less expensive than that of having two distinct valves—is in very 
general adoption, and found to work well; and I shall be glad to 
see it entirely supersede the other arrangement. Although this is 
but a minor detail, still I attach importance to it, from the fact of 
loss of life having occurred from its malconstruction. I wish our 
members would avail themselves more regularly than they do of 
the opportunity afforded by this association of having each of their 
boilers internally and ‘thoroughly’ examined once a year, No 
external examination, however carefully made, can render this 
unnecessary; and I must, therefore, beg the co-operatién of mem- 
bers in this respect. The ravages of corrosion are so silent and 
stealthy that many boilers, supposed to be by their owners in a 
most healthy condition, are found, upon ‘thorough’ inspection, to 
be so eaten away in places that the blow with a hammer pene- 
trates them; and seldom a month passes but I meet with cases of 
this sort. ‘his, although not exclusively so, is most frequently 
met with in boilers set upon mid-feathers. Nothing could corrobo- 
rate the above remarks more strongly than an explosion which has 
occurred since they were written, to a boiler not under the inspec. 
tion of this association, and which has resulted in serious injury to 
two men, one of whom has since died in consequence. 1 examined 
the fragments yesterday, and found that the explosion had been 
caused entirely by external corrosion, the plates being thereby reduced 
from gin. to lessthan jin. in thickness, This did not manifest itself 
internally, but would have been detected had a thorough examina- 
tion been made of the surfaces of the plates in the external flues, 
Both the superintending engineer to the works, as well as the men 
more immediately in charge of the boiler, were taken quite by surprise 
at the state in which the plates proved to be, as well as at the devas- 
tation caused by steam at so low a pressure as 251b. I trust, there~ 
fore, that the members of this association will not rely upon low 
pressure or internal examinations alone, but make arrangements 
for having their boilers ‘thoroughly’ inspected, both internally and 
externally ”” 


















THE ENGINEER. 





Jury 5, 1861. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tne Decision or THE Prenomnary Meetinc: Reduction of Prices 
and Workmen's Wages—T ue Decision Discussen: Pr ‘obable E. )ffects 
of the Drop onthe Trade—A_ Brrrer Feetin¢—More Orvers— 
F age Demanp ror Ramwway Iron—Pia Iron Trave: Slight Fall 

2 Prices—Coat Trape: Dull: Miners “ Out”—Puppiers and 


runt Waces: No Difficulty Expected—Cueerrvut Quarter Days 
Exrectep—Boarp or Trape Returns ror May: Metal Extracts. 


Tue decision to which the iron masters came, at the Preliminary 
Meeting, last week, was the same as we had expec ted. It was re- 
solved that a reduction of 10s. a ton in malleable iron should be de- 
clared, and it was further resolved that the workmen’s wages should 
be reduced to an extent which would partially meet the difficulty. 

The amount of the reduction of wages was determined at 6d. a ton 
puddlers, and the millmen in the same proportion Manufactured 
iron of the first class has now to be quoted at—Bars £7, hoops £8, 
and sheets and plates, £8 10s. The price of first class houses are 
now brought to a nearer approximation with those of less con- 
spicuous firms, some of whom are selling, as we last week remarked, 
iron of an unimpeachable quality at rates much below even the 
above quoted prices. At the same time, the reduction in workmen's 
wages, supplemented even by the reduction in the price of coal and 
iron-stone consequent upon the lowering of the wages of the miners, 
will not equal the reduction in the price of iron which the makers 
are now declaring. The entire savings of their united reductions 
will not be more than about 5s. a ton. Unless, therefore, the re- 
duction in price is compensated by an increased demand of some 
rable extent, no benefit will result to makers from 
the decision to which the trade came yesterday (Thursday) week. 
That decision has been variously discussed. Although most masters 
are disposed to regard the resolve of the trade as the best course to 
be taken, under the circumstances, yet there are those who are as 
powerfully convinced that the beneficial results anticipated will 
really follow. The doubters fear that the very fact of its having 
been deemed necessary to resolve upon the course which has been 
taken, will, of itself, exercise a,depressing influence. The experience 
of the past few days has not, however, been such as to warrant 
the expectation entertained by these parti Generally, it is con- 
ceived that the change will work beneficially, and that South 
Staffordshire firms will now be able to compete somewhat more 
fully than hitherto with those in newer, and, in some ects, 
more privileged districts, for the few orders which both are able to 
execute, and which, under a less disadvantageous state of things, in 
regard to this district, than has recently prevailed, would have been 
given out here. ‘This feeling has imparted to the trade in the past 
week a comparative cheerfulness that is felt to be quite refreshing. 
The orders that have been received in the week have been quite 
equal to those obtained last week. On the whole trade is really 
better than it was a fortnight or three weeks ago. The expecta- 
tions of makers are not high. Consequently, we find certain 
of them, who keep some of their mills on only day-turns, say 
that if they do this month what they did last they ‘shall be satisfied, 

The demand rates for plates and sheets principally ; but there are 
some tolerably good orders for general merchant bars at some works, 
and for railway iron there is still a fair inquiry. Indeed, some houses 
who have laid themselves out for that description of work have 
their establishments in tolerable activity. 

The pig iron trade has not, of course, been benefitted by the 
reduction in the price of malleable iron, in respect of prices. ‘These, 
however, are still so very low that it will be impossible for more 
than a shade of difference in favour of buyers to be submitted to by 
makers. ‘That shade they will be able to concede in consequence of 
the reduction in the wages of miners, both in the thick and also the 
thin coal seams, and in the wages of furnace men in the latter. 

The coal trade is decidedly dull even at the reduced prices. These 
now are on the west side of Dudley—best 11s., common 8s., lumps 7s., 
fine slack 2s. 6d., Herthen coal 8s., and brooch all one way, &s. per 
ton. On the east side they range from 6d. to 1s. per ton higher. 
The men’s notices on the west side terminated on Saturday night, 
and although the men have not yet fully settled down to their work 
at the new rates, there is but little doubt that they will shortly 
do so. 

The notices to the puddlers and others in the pigs and mills were 
given on Saturday, and they will expire at the end of next week, 
No resistance is anticipated. If this should prove to be the case, 
a tolerably cheerful series of quarter days may be looked for, 

The increasing contidence in the future of the trade has been 
encouraged by the state of things shown by the Board of Trade 
Returns for May, which have been published since our last. These 
show an increase of 2} per cent. over the corresponding month last 
year. ‘The increase, so far as the trade of the Midlands are con- 
cerned, took place amongst otherthingsin hardwares, machinery, pig 
and wrought iron, and wrought copper, other than sheets and nails, 
With the exception of machinery, the increase in the exports of 
these articles was not very considerable, the value of the earthen- 
ware and porcelain exported rising only, as compared with last 
year, from £113,458 to £116,692, chiefly in the exports to India, 
Australia, and Brazil. The exports to the United States show 
a diminution of 50 per cent. There was an improvement in the 
export trade in flint and window glass, and though the other 
branches declined, the value of exports of all kinds of glass was 
£56,943, against £57,053 in the cqyresponding period of last year, 
Hardwares and cutlery rose from £304,834, to £306,570, the 
increase rgd place chiefly in the exports to France, South Africa, 
and Brazil; but both amounts are much below the exports of the 
same articles in the corresponding month of 1859. In machinery, 
steam engines show a decline from £109,442 to £106,295, the enor- 
mous inerease of the exports to Spain and India failing to compen- 

sate for the falling-off in the shipments to Russia and Australia. 
Other kinds of machinery continue to show an improvement, the 
value of the exports for May amounting to £284,379 against 
£219,572, and the increase extending to ull markets except the 
Hanse Towns and Australia. Metals have, on the whole, declined, 
as will be seen from the following table :— 

Month ended May 31st. 
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The continued increase in oe exports “as pig iron is rem wkabl le, 
especially as it has resulted, not from the opening of new markets, 
but from a largely augmented demand from France, Holland, and 
Russia, The increase in wrought iron was inconsiderable, and 
limited to the exports to Prussia, the Hanse Towns, Holland, and 
India, All other descriptions of iron show a decline. ‘There was, 
however, a great increase in the e xporti ation of bar iron to France, 
Italy, and India, and of railway iron to Spain, India, Australia, 
and Canada, besides considerable shipments of the latter to 
Sweden, Hanover, Holland, and France, to which countries none 
was exported in the corresponding period of last year. ‘There was 
an inereased exportation of copper and yellow metal sheets and 
nails to Holland and the Hanse Towns, but none was sent to the 
United States, and there was a considerable diminution in the 
supplies shipped to India. ‘The exportation of tin plates shows an 








| increase, except to the United States, and that being the principal 
market for the article, the total of the month’s trade shows a con- 
siderable falling off. 

The general manufacturing trades are without improvement on 
our last report. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Strate or Trave: Sheffield: Leeds—Rovau Acriciirvrat Society: 
Trial of Steam Cultivators, &c., at Leeds—NonrtHerN MaArrers 3 
North Eastern and Newcastle and Carlisle Railways—Mersey Dock 
AND Harsour Boarp: The Great Fire in London and the Liverpool 
Warehouses—T ue Rarway Enotve Drivers’ Snort Tre Move- 
MENT: Meeting at Manchester—Contixvous Growth or TRADE AT 
Liverroo.: Annual Statement of the Mersey Dock Board— 
MANCHESTER, SHEFFIELD, AND LincotNsHtrRE Ratnway: The Great 
Western Directors going over the Line—Ciyve Surpsvi.vina : The 
Black Prince, §e. 

Tuere are some indications of reviving trade at Sheffield, and, 

taking matters altogether, we are disposed to think that in many 

branches of business Englishmen have been “ grumping ” rather too 
much during the last few months. At present Bull—as the Yankees 
bluntly term their parent stem—is more frightened than hurt, and if 
the foolish combatants on the other side of the Atlantic could but 
shake down a little, all would go well enough. But, to return to 

Sheffield. Several of the stove-grate houses are doing a moderate 

business, but it is feared that the renewal of the strike in the building 

trade may cause the demand to decline. Large Russian orders have 
been received for saws and files; the demand for edge tools for 

Germany is more active; and one firm has c onsiderable orders from 

South America. The large railway works in progress in India 

continue to keep up the demand for railway matéried. ‘The trade 

with the statesof North America is, of course, in a most unsatisfactory 
condition; but one large firm has receive dan unlimited order for 
steel for revolvers. ‘The engineers’ tool manufacturers are fully 
employed. At Le eds the July report of the Chamber of Commerce 
observes :—*“ A considerable amount of activity continues to prevail 
in the manufacture of iron at the various works, and the trade is ina 
satisfactory state. In the machinery and self-acting machine tool 
trades there is not so much over-time making as has been the case for 
some time past, but most firms have a fair amount of orders in hand. 

The locomotive making department remains good. The cut nail 

trade is at present very quiet, orders coming in slowly, with excessive 

competition prevailing in prices. This branch of business has not 

Leen so flat for some years.” 

The trial of steam cultivators in connection with the meeting of 
the Royal Agricultural Society, at Leeds, took place on Tuesday, 
Wednesday, and yesterday, at Garforth. The prizes offered were— 
£100 for the best application of steam power to the cultivation of the 
soil, and £100 for the best implement worked by an ordinary 
portable engine not exceeding 10-horse power. We shall be ina 
position to give the results and further particulars next week. 

As regards matters in the extreme north, it appears that the North- 
Eastern Railway Company have withdrawn their bill foramalgamating 
the Neweastle and Carlisle with their system. The measure is not 
abandoned, but it is found impossible to proceed with it at this late 
period of the Session. ‘The Newcastle Town Council have been dis- 
cussing a bill now before Parliament for appointing a commission to 
inquire into the state of Durham University, and report upon the 
practicability of extending the general usefulness of that establish- 
ment. The university, which de rives a large portion of its revenues 
from mines and manufactures, ignores the scientific training which 
the youth of this district require, and confines its course of education 
to arts and theology. The dean and chapter, as the managers of the 
institution, are responsible for this neglect of the one great want of 
this important part of the kingdom, and it is clear that so long as 
they hold the governing power the university will never be rendered 
practically useful. The bill before Parliament prohibits the com- 
missioners from interfering with the management of the dean and 
chapter, a prohibition which will render the investigations of the 
comnnission of little avail, To endeavour to obtain the withdrawal 
of the clauses containing the restriction upon the acts of the com- 
mission, the council adopted a petition to the House of Commons, 
praying that the clauses complained of may be either withdrawn or 
modified. 

At the weekly meeting of the Mersey Dock Board, the warehouse 
committee recommended that there should be transferred to the credit 
of the general account of the dock estate for the half-year ending the 
24th inst.—from the Albert warehouses £7,000, Wapping £5,000, 
! Stanley £2,800, Birkenhead £1,560; total £16,400. Mr. Forwood, 
referring to the extensive fire in London, asked what were the 









































Albert and other dock warehouses? Mr. Hubback said he thought 
it could scarcely be expected that without notice he should be able to 
answer a question of such importance. Mr. Smith said he thought 
that sufficient precautions had been taken during the last few years, 
but after the great fire in London it was important that the ware- 
house committee and the board should take the matter into con- 
sideration. 

A meeting of engine drivers was held at Manchester on Sunday, 
at which a petition in favour of the bill prepared for the consideration 
of Parliament was adopted. The petition states that the petitioners 
are frequent travellers by railway, and are deeply interested in the 
safety and good conduct of that method of locomotion. They further 
express their belief thet many of the accidents so lamnentab ly 








taxing the physical powers of the persons entrusted with the care of 
locomotives ; and they therefore pray that a bill having for its object 
a limitation of the hours of poh drivers and firemen may’ be 
passed into law. 

The treasurer of the Mersey Docks and Harbour Board has just 
issued his annual statement in illustration of the enormous business 
done by that maratime marvel—Liverpool. The return is made up 
to the 24th ult., and it appears that while there has been a sli ght 
decrease in the wumber of ships, there has been a v 
in the tonnage which entered the port. This ¢ 4 
average size of the vessels trading to the Mers 
ably increased. ‘The total reve ue derived from 1 “rates and duties 
i 4,269 13s, in the 
Is. Md. On all the 

increase, though 
















consider- 





during the year was £667 
preceding year, showing an increase of £¢ 
leading items of the account there has been an 
under three of the minor heads—graving block du 
>» dues there has been a sligl 
duties on tonnag 1ounted last year to £ 
in the preceding year; lig litho e dues, £15,57 rainst £14,393 ; 
floating lighthouse duties. ainst £6,581; duties on goods, 
£2 , against £194,282; craving dock duties, £25,260, against 
£24,942; and the town dues, £165,588, against £190,149, Last year 
the number of vessels which entered the port was 21,195, against 
21,156, showing a decrease of 41: but the tonnage represented by 
these respective numbers was 4,97 17,288, being an 
increase of 280,034. Complaints are put forth frequently that the 
board exacts too heavy rates for the accommodation afforded, and its 
receipts appear to have increased at the rate of 11°04 per cent., while 
the tonnage which entered the port only increased 5°97 
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ercent. It 
ig certainly bad policy to attempt to force the dues of a port too high. 

The Earl of Shelburne, chairman of the Great Western Railway 
Company, visited Manchester { f 





afew days since for the purpose of 
going over the system of the Manchester, Sheffield, and Lincoln- 
| shire. The noble lord, who was accompanied by a considerable 
| number of gentlemen identitied with the two companies, examined 
the new iron viaducts at Mottram and Dinting, and proceeding on 
to Sheftield, visited the Atlas Ironworks of Messrs. J. Brown and Co., 
; where they pea d the rolling of iron plates for coating men-of- 
| war, and also the Bessemer process of convertingiron into steel. The 
{| party afterwards inspected the Grimsby Docks and finally steamed 








arrangements for the prevention and extinguishing of fires in the | 








numerous of late are attributable to the pernicious system of over- | 


increase | 
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up the Humber to Hull. What does this visit portend? 
Paddington magnates contemplate further “ annexation ?” 

We have received from Glasgow some interesting details with re- 
gard to the working of the engines of the Black Prince. Yesterday 
week the large engines of 1,250-horse power, were working for seven 
hours, with a pressure of 71b.,when a speed of 120 revolutions a 
minute was attained, the vacuum being 263in. to 27}in. As the pro- 
peller was not attached—not having arrived—it was only necessary 
to light four of the ten boilers; and although the pressure was 
allowed to be as high as was deemed safe in the circumstances, 
there was not the slightest appearance of vibration or heating on 
any of the bearings. Although only wrought up to 1,300- horse 
power (and their nominal power is 1,250), yet t their indicated power 
will be little, if at all, short of 6,000 horses. Each cylinder is 112in. 
in diameter, and they will require for their joint service the evapo- 
ration of 16,250 gallons of water per hour. So far as regards the 
machinery, the vessel will be ready so that she could go to sea in 
ten days from thistime. It will probably be near the end of August, 
however, before she can be in such a forward state in respect to the 
other parts of her fittings, and then she will steam round to Ports- 
mouth, there to be fully equipped. Messrs. James Henderson and 
Son, of Renfrew, have launched a fine screw steamer, the Arratoon 
Apear, for the firm of Messrs. Apear and Co., of Calcutta, The 
Arratoon Apear, which, as it will be inferred, is intended for the 
Indian trade, is about 1,500 tons register, and is to be fitted with 
diagonal oscillating eugines (on Messrs. Henderson's patent) of 
250-horse power nominal. 















PRICES CURRENT OF METALS, 


British Metals are quoted Free on Board; Foreign in bond.—Extra size 
charged for at the rates agreed by the trade, Brokerage is not 
charged for buying except on Foreign Tin. 
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Ralt.s continue unaltered ; Staffordshire iron is now 10s, per ton lower, 

Scorcu Pig Irox.—The market has been steady during the week at 
50s. 6d. and 74d., and now closes firm 50s, 6d, warrants cash, and 5ls. €d, 
three months open. No. 1, G.M.B., 50s. No. 1, Gartsherrie, 55s. 6d., f.0,b. 
at Glasgow. 

SreLTER.—Some sales have been effected at £15 15s. and £16, since which 
the market has shown more firmness, and is now quoted at the latter on the 
spot, and t16 5s for arrival. 

Correr has been more inquired for since the late reduction, 

Tix.—On the Ist inst. English was reduced £4 per ton on common and 
refined. There is not much doing in foreign Banca ; is quoted nominally 
£118, and fine Straits £115 10s. and £116, 

Ts Piates dull, and may now be had at from 22s. to 23s., according to 
brands. 





Moats Anp Co., 65, Old Broad-street, London. 
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“SCOTCH PIG IRON REPORT. 
d. 
No. 1 Gartsherrie .. .. 55 3 f.o.b Glasgow, 
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GiasGow, 3rd July, 1861. 
t prior to the present rise, 
; ria! advance during the past 
7d. cash was obtained, and afterwards / 0s. cash was 
accepted. Since yester there has been a more active demand, and 
quotations to-day have 
Exports last week were 14,443 ton$ ags ainst ei, “187 tons in the correspond- 
ing weck of last year. 












Suaw, Tuomson, and Moore, Metal Brokers 








TELEGRAPH TO icA.—Major Rhodes’ proposed line 
marine tek hh would proceed from the Land’s End to Poi 
and along coast to Lagos, thence to the island of Porto Sante . 
thence to ira, the nee to the Azores, and thence to one stretch 
of 1,050 uautical miles to Newfoundland, the whole length being 
2,858 knots. 

ARTILLERY ExpenmMents at SHOEBURYNESs.—A series of experi- 
ments, extending over several days, has taken place at Shoebury- 
ness, in the presence of the recently appointed Iron Plate Committee, 
and various members of the Ordnance Select Committee, for the 
purpose of testing the durability of iron plates (manufactured at 
Government factories and private firms), when exposed to an attack 
from rifled ordnance. The firing was from Armstrong guns at 
various ranges, and it is stated that the plates, manufactured under 
the superintendence of the master smith at Portsmouth Dockyard, 
were found to be of superior quality. 
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THE TRIALS OF THE STEAM CULTIVATORS AT 
LEEDS. 


(From the “ Mark Lane Express.”*) 


Tne steam plough of Mr. John Fowler being now one of the 
staple products of Leeds—having a factory of its own, adjoining 
and in connection with the Airedale Foundry, of Messrs. Kitson 
and Hewitson—it will not be out of place for us to commence our 
week’s review by sketching the progress of this valuable invention. 

The principle of construction of the ploughing implement itself 
has undergone little modification since first exhibited at the Chelms- 
ford Meeting of the Royal Agricultural Society in 1856. Two 
distinct sets of “plough-bodies”—a left-hand and right-hand set, 
A and B—are rigidly tixed at opposite ends of a long beam frame, 














which is balanced in the middle upon the axle of a pair of carriage 
wheels C; and as the shares of both sets of plough-bodies point 
toward the middle of the implement, when one set A is in work, the 
other set B precedes it, held aloft in the air. For ploughing in the 
opposite direction, it is simply necessary to pull down the “empty” 
end of the frame, which thus raises the other end out of work. And 
here, let it be observed, that though the frame of this implement 
may be of greater length, and apparently of greater weight than is 
seen in the case of some compacter steam ploughs, there is an ad- 
vantage possessed by this “ balance” principle that can be attained 
by no other arrangement. A ploughshare, sole, and mould-board, 
form a wedge, the pressure due to the cutting, raising, and turning 
of the furrow-slice re-acting upon the bottom of the furrow; but in the 
ordinary horse-plough the weight of the implement itself also rests 
upon the furrow-bottom, upon which it travels asa sledge ; and it has 
been ascertained by numerous dynamometric experiments, that of 
the total draught of a plough in moderate work no less than 35 per 
cent. (varying with the stickiness of the soil) is consumed in moving 
the implement itself. In Mr. Fowler's plough, however, the entire 
weight rests upon the large-sized carriage wheels, thus reducing 
both the draught and the injurious pressure upon the sub-soil. The 
steerage is simply effected by “locking ” the axle-tree of the wheels 
C, that is, imitating the angular motion of the front axle of a four- 
wheeled vehicle; this being easily done by a screw and handle under 
command of the workman who rides upon the plough. Of course, 
the substitution of scarifying tines of double-breasted ridge-ploughs, 
of subsoilers, &c. &c., instead of common plough-bodies, is a very 
simple affiair; and the adjustment for varying widths and depths 
of work do not form a part of the essential principle of the imple- 
ment. 

In the method of hauling the plough great changes have been 
made since 1856. At that time the windlass consisted of two coiling 
drums, on vertical axes, in a frame which was set upon the ground 
half way down one side of the field; and suitable gearing reduced 
the speed of a.rigger driven by a belt from a portable steam engine 
stationed at a little distance. The two wire ropes were led off from 
the drums in an angular direction to two movable anchorage pulleys, 
one at each end of the field; these being shifted along the headlands 
at each fresh bout of the plough, so as to be always opposite the 
work. Each anchorage consisted of a low truck, with four sharp 
discs instead of wheels, which, cutting deeply into the ground, pre- 
sented a great resistance sideways, while easily pulled forward 
through the soil. A large sheave or pulley was fixed underneath, 
round which the wire rope passed ; and the truck was weighted with 
earth to hold it firmly down. At first, these anchorages were drawn 
forward along the headland from time to time, by ropes for the pur- 
pose, conducted round small fixed pulleys in the two corners of the 
field, to the windlass. No verbal description is so intelligible as a 
rough diagram, which will explain itself. 
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By the end of the year 1856 the anchorages were made self- | 

moving, by means of the strain of the plough-ropes, which were laid | 

out along the headland for the purpose and fixed ; a “ mooring-chain” | 
behind each anchorage regulated how far it should advance at once, 

according tothe number of furrows turned by the plough. The | 


arrangement was as follows— 
i. 
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Early in 1857, the length of rope and the amount of machinery | 
were considerably reduced, by abandoning the fixture capstan and | 
employing a movable windlass-frame carrying an ordinary engine | 
upon it. This was made to travel at intervals along the headland by | 
winding up a rope anchored forward; the anchorage at the opposite | 





* We are indebted to the courtesy of our contemporary for the use of 
the engravings illustrating this article.—[Ep. E. | 


end of the work also propelled itself by similarly winding up a fixed 
rope. This arrangement was as follows— 
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In 1858 Mr. Fowler abandoned the use of winding barrels 
altogether; and, instead, passed an “endless” rope several times 
round a couple of grooved drums, which hauled the rope by 
frictional contact, on the principle of the “Spanish windlass.” By 

——_—, this means were obviated the wear 
~~", and great crushing pressure of the 
\ rope coiling many times upon 
itself, and the irregular jerking 
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motiqn of wrapping coil upon coil, 
which tended to breakage; while 
many advantages were found to 
accrue from the smooth new mo- 
tion. A short reserve of rope was 
carried upon barrels on the plough, 
to be paid out or taken up for 
different lengths of the furrow. 
The portable frame carrying the drums was made to attach tempo- 
rarily to a common portable steam engine (as below), and removed 
when required to travel from field to field. 

At the Chester Meeting of the Royal Agricultural Society of 
England, in 1858, was exhibited another arrangement, in which the 
two drums were attached by light angle iron framing about the fire- 
box of a common portable engine ; the ropes passed round as before, 
but only one of the drums being driven by the engine. This 
amazingly simplified the machinery; and by the close of the year a 
single grooved drum was mounted underneath the boiler, and a 
loose sheave or rigger placed at each end for the purpose of leading 
the rope round, as shown. 

To feed the rope properly into the grooves of the drum, 
guide-sheaves were necessary; and as the direction of the rope 
j — horizontally is continually 

shifting according to the 
( angle which the furrow 
may make with the head- 
land; these guide-rollecs 
had to be fixed upon a 
| swing-bracket, and ther: 


Rope passing several times round a 
couple of grooved drums, both 
actuated by the engine. 





-— a 
Bo \Q 


| ( —% 
NS) ea 


= 


fore, at some little distances 

from the periphery of the 

drum. And in order to 

A drum, with two grooves, round which the prevent out-going or slack 

rope takes two three-quarter turns; B B rope doubling or “ kinking” 

loose sheaves of riggers. between the drum and the 

guide-rollers, it was necessary to maintain a slight pull upon it, 

which was done by holding up the rope with a “jib” suspended to 

an india-rubber spring, the long part of the rope tending to draw 
the short part, on the syphon principle, 





GROOVED DRUM. 
—————— SUDEG)ROLLERS 


The reader will now be prepared to appreciate the latest improve- 
ments, Which have at last so simplified the apparatus that, excepting 
in minor details, ne further advance remains to be made. 

Mr. Fowler has succeeded in obtaining a sufficient grip of the 
rope, by passing it only a half-turn round the grooved drum driven 
by the engine; so that the arrangement is in this form—the simplest 
and shortest of rope possible, with the least possible friction and 
bends of rope. 
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The * clip-drum” has been already described in these columns (in 
ovember last); but we must here allude very briefly to its con- 
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struction. Instead of having a common whole V groove, the cheeks 
or flanges are in segments (as at A) in pairs opposite each other, so 
as to operate as clipping pieces. 

A and‘B represent portions of the upper and lower flanges of the 
drum, which can be adjusted to different distances apart by bolts and 
nuts, asatC. D, D, are a pair of the clipping pieces, hinged on to 
the respective flanges; the rope E is taken between them, and by 
its even pressure inwards causes itself to be nijped with a consider- 
able increase of pressure. ‘The amount of tightness of the pinch is 
regulated by setting the flanges nearer or further apart by the nut 
C. But one improvement begets another; and the rope being now, 
as it were, an endles rope, or long loop, it has become practicable to 
have a self-acting apparatus on the plough, for adjusting the tension 
of the rope, and of the “slack,” or trailing portion of the rope, and 
for accommodating the length of rope to the ever-varying lengths 
of furrow in an irregular field. And this, again, has enabled Mr. 
Fowler to relieve his machinery of the unsightly jibs and india- 
rubber springs, and even to dispense with the guide-rollers; advan- 
tages that will be appreciated by persons who are familiar with the 
grinding and wear of rope inseparable from bending it over so many 
sheaves. A simple diagram will explain the principle of the taking 
up and letting out apparatus on the plough. 

T'wo drums, A and B, are mounted upon the plough frame, the 
two ends of the wire rope being wrapped a few times round each 
upon its respective drum. Suppose C to be the pulling rope, and D 
the loose or following rope, directly C begins to pull it tends tomake 
the drum A revolve; a toothed wheel on this drum turns a pinion 
on the shaft E, which by another larger pinion drives a toothed 
wheel on the drum B, but a wheel of less diameter than that on 
drum A. The effect is that the drum b revolves faster than the 
drum A; sv that if one yard of the rope C is unwound from A, wore 








than one yard of rope D is coiled upon B, and the slack thut 
gathered up and tightened. The drum B is likewise furnished with 
a larger cog-wheel like that on A, and ratchets in connection with 
the pinions on E permit a similar action to take place in the contrary 
direction ; that is, if D be the hauling-rope (as when the plough is 





moving the opposite way), the drum A is turned faster than B, and 
the rope C gathered up. When the slack is sufliciently tight, the 
drums cease to rotate, and the plough begins to proceed on its 
journey. Various advantages arise from the auto atic power of 
taking up the slack, the principal one being that a ::-eat proportion 
of the rope is held up off the ground ; and riding over friction-rollers 
upon the rope-porters avoids the sledging of the rope along the 
ground, and saves a great deal of motive-power. 

The following diagram illustrates the latest improvement in 
Fowler's apparatus for drawing up the slack rope in the plough, 





Two small drums, A and B, are mounted upon the plough-frame 
near the middle, the ends of the two wire-ropes being wound several 
times round each, so as to allow for being paid out in case of a 
lengthening furrow, or gathered up for shorter work. Suppose the 
plough to be going in the direction of the arrow, the rope C will be 
the pulling rope, and D the trailing or slack. At first starting, the 
rope C causes the drum A to revolve; by means of an endless pitch- 
chain this drives the pinion E on the axis of the drum B, which 
rotating with a velocity tive times greater than that of the drum A, 
gathers up the slack rope D, until the whole of the endless rope up 
and down the field is tight, when the rope C can no longer cause the 
drum A to revolve, and the plough consequently begins to move 
forward. In returning, D will be the pulling rope, and C the slack; 
and by another pitch-chain, the drum B must drive the pinion F on 
the axis of the drum A, so as to gather up the rope C. In order, 
therefore, to disconnect the pinion E from the drum B, and to 
connect the pinion F with the drum A, ratchet clutches are 
employed, and these are ingeniously regulated as follows. 
Each pinion is held in clutch with its respective drum by a 
spiral spring upon the axis; but by a simple movement the 
clutch is released, by depressing the seat at that end upon which the 
ploughman rides to steer the implement. Thus, when the plough is 
proceeding in the direction of the arrow, and the workman seated, as 
at G, the pinion F is free, and the pinion E in gear for driving the 
drum B more rapidly than A is turned by the rope C; and the seat 
at the other end of the plough is in the position H. On the return 
journey the ploughman sits upon the seat H, throwing the pinion E 
out of gear, and allowing the pinion F to drop into gear by its spring 
clutch. Though cumbrous-looking in our drawing, the contrivance 
itself is very light and simple. 

Messrs. Howard's Improvements have been lately described at 
length in the Mark-lane Express (in May and June last); but a few 
diagrams will explain the main points in the Bedford steam- 
machinery. 
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This figure is a rough plan of the frame of the new cultivator, 
which requires no turning at the ends of the fields. 

A, A, A, A, A, are the tines, B, B, are the couplings for causing 
the hind and fore-wheels, C, C, and D, D, to act in pairs for steerage. 
The lever-handle E guides the position of the wheels C, C, when 
the implement is travelling with them foremost, and when going in 
the opposite direction this handle is put on the coupling B. 

Each tine is branched, having two shares, A and B. It is so 
attached to a beam of the 
frame C by a clasp D, as 
to have a little play back- 
wards and forwards. Thus 
when moving in the direc- 
tion of the arrow, the share 
A is lowest; but when 
working the other way, 
the share A rises of its 
own accord, and the share 
B is lowered into work. 

The plough consists of a beam frame, having one set of plough- 
bodies A, rigidly fixed in an inverted position with respect to 

















The beam-frame is guided by end-carriages with 


another set B. , 
- 5, travelling wheels H, C, D. When arrived at 
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the end of a furrow, the frame is lifted by 
means of the levers to chains E, F; the 
frame is turned half a revolution with an 
axial motion in the collars G, G, 80 as to 
place the set of ploughs B uppermost, and 
bring the other set A underneath, ready for 
work in the opposite direction. The con- 
trivance for steering by the wheels is inge- 
nious but simple. ‘To hold the plough frame 
steady, each end of the frame is shaped into a 
/ square flange H, H, and the upright standards 
4 of the end carriages prevent it from turning in 

iy Ig | the collars G, G, except when lifted high 

—s enough for the purpose. The square flange 
cannot be turned when at A, the lower part of the guide slot of the 
end carriage ; but when lifted up to the wide round aperture B, it is 
easily turned, and then lowered again to its place A. 

The windlass consists of a pair of carriage wheels C, and axle-tree, 
on the ends of which are raised two iron brackets, supporting the 
shaft D, on which are fastened the pinions for driving the coiling 
drums A, and receiving a pair of shafts for a horse when travelling. 
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These have anchor flukes at the ends for laying hold of the ground 








| 
' 
‘ 
‘ 


THE ENGINEER. 


Jury 12, 1861. 











and withstanding the strain of the wire rope. Each drum rotates 
upon an eccentric bush or hollow axis B, placed on the main axle- 
tree ; and by a handle G each eccentric bush can be turned so as to 
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ANCIIOR FLUKES. 


raise or lower the drum. When lowered, the drum drops out of 
gear with its pinion D, and the smooth inside rim of the flange rests 
upon a block of wood E, which operates as a brake to retard the 
motion of the loose drum in unwinding the rope. 

The plan of laying out the ropes round four anchored pulleys 
may vary with the figure of the plot to be cultivated ; but in general 
it is as follows :— 
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AA are the movable anchored pulleys, shifted at each bout into 
holes dug by hand, gradually approaching the points Band C: B isa 
fixture pulley. When half the plot is finished, the pulley C is re- 
moved to D. 

We shall hereafter complete this series of illustrations, but we 
must now hurry on toa very brief sketch of what has been done 
upon the trial field. First, however, it is almost necessary to state 
that the land assigned by the Council for the present experiments 
consists of two fields on the right of the road leading from Leeds to 
Selby, and lying some eight miles from Leeds. One of these fields 
is a clover ley, the other presents a surface denuded of vegetation, 
having been slightly moved and left after the turnip crop had been 
fed off by sheep. Both pieces may be termed stiff loam, and in 
some places the limestone rock is so near as to become a serious 
source of apprehension to those who navigate the ploughs and cul- 
tivators over the deceitful surface. The competitors for the first 
prize were set down to four acres each on the piece last spoken of, the 
contents of which are thirty-two acres. ‘This land was laid out by the 
judges on Monday afternoon; but it was not until Tuesday afternoon 
that any work was done. Messrs. Howard were the first to break 
ground with their cultivator, and finished their piece in about five 
hours. One of the conditions which the judges directed was that 
the competitor should produce a good par oe for barley—that is, 
the best seed-bed they could with the least expenditure of power, Tin. 
being the depth to which they were obliged to cut. Upon in- 
specting Messrs. Howard's work after the first operation, it was found 
to be very good; but decidedly not then fit for a seed-bed. The 
bottom was not sufficiently cut, and the clods upon the surface were 
too unmanageable. Mr. Fowler commenced somewhat later, and 
finished in four hours and ten minutes, working at a much faster 
rate than Howard. At first he used his balance plough fitted with a 
modified Cotgreave breast, which threw up the soil in a most wonder- 
ful style. A harrow, slung by a ring traversed a rod, which ran the 
length of the plough, or nearly so, and effected the reduction of clods 
to some extent. It was evident that too much work was being done, 
and that the tilth was buried; and in consequence the regular 
winged breast took the place of the other. The work was full 
Zin. deep, but, like Howard's, could not be called a seed-bed. 

On Wednesday Howard crossed their piece, and made worse of it, 
as far as appearances went, though of course really better, because 
more soil was moved after the operation than before. Still the 
mould filtered down, and clods were left at top. Neither of these 
exhibitors, however, attempted to do any more; they had shown 
what could be done. Little or nothing was effected on Tuesday by 
any other of the competitors. 

On Wednesday the upper end of the close, devoted to the ex- 
hibition of sets of tackle to be worked with any common portable 
engine, was commenced upon. Four plots were set out for Messrs. 
Hayes and Crowley, Fowler, Kirby and Beard, and Howard. They 
were to be broken up by cultivators. Crowley made very poor 
work, but the rock being so near the surface in places, he was 
evidently fearful of stirring deep. Fowler's was splendid work, 
fully 7in. deep, in the course of which several hundred-weight of 
limestone must have been quarried. Kirby and Beard being unable 
to cultivate, ploughed with the two-furrow horse-plough; and 
Howard broke up to a depth of Gin., but did not meet with so much 
stone. We should state that in these cases the engines employed 
were limited to 45 lb. of steam pressure. The engine employed 
by Howard was 10-horse, that by Fowler was 8-horse single cylinder. 
Fowler was an inch deeper than Howard, and the latter finished 
some Jittle time before Fowler. Mr. Romaine also got to work upon 
his piece on Wednesday, and produced quite a sensation by the 
splendid character of his work: really the only performance in the 
field which answered to the conditions of the judges. We never 
previously saw so much done, or done so well, by this inventor. 

We have next to notice the fact of the judges’ resolve to appoint 
a trial upon the same clover ley, between Messrs. Howard and 
Fowler, which should bring their respective ploughs into requisi- 
tion for the production of a seed furrow for wheat. Mr. Fowler 
made two bouts on his piece of eight acres on Thursday afternoon, 
but did not proceed in consequence of breakage. On Friday he com- 
pleted the sume with his 12-horse engine and large tackle. He was 
8 hours and 10 minutes ploughing the 7 acres 3 roods, which is at 
the rate of somewhat under one acre per hour; the depth from 
6 to Zin. Messrs. Howard, with a 10-horse double-cylinder engine, 
and average pressure of steam of about 60 lb., ploughing their 7 acres 
2 roods 2U perches in 14 hours 15 minutes, allowing for half-an- 
hour's stoppage, in consequence of a breakage, attributable to the 
great masses of rock cropping up here and there. This was with 
the three-furrow turn-over plough, the depth being from 5 to 6in., 
at the rate of about 5 acres in a 10 hours’ day. 

On Saturday, Mr. Fowler was put into a new piece, in which, to 
the astonishment of everybody, he drove four 84-in. furrows with 
an &-horse single cylinder engine, the steam pressure being about 
50 Ib,, at the rate of no less than eight acres in ten hours, the depth 
of ploughing being the same as Howard's. Roby and Co. were at 
work on Saturday, and Kirby and Beard, but there are, as yet, no 
points with respect to their work worthy of notice. 

Such are the facts at present demanding notice. They are, how- 
ever, open to correction, and we do not, as yet, venture upon any 
conclusion. These we defer until the apparatus exhibited by Howard 
and Fowler have both been tested by heavy land. It may be ob- 
served that a 6-in. furrow of the above clover ley is heavy two-horse 
or even three-horse work, valued at 8s. or 10s. per acre, ‘The 

udges engaged over these important trials are well-known men— 
Mr. Owen, of Rotherham; Mr. Clare Sewell Reade, of Plumstead, 
Norfolk ; and Mr. Owen Wallis, of Overstone Grange, Northampton. 
In association with these gentlemen are Mr. Amos, the Consulting 
"ngineer, the Hon. Augustus Vernon, Acting Steward of Field 
I uplements, and Mr, Brandreth Gibbs, already at his post as Director 
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W. AND J. GALLOWAY’S STEAM BOILERS. 
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Tue illustrations represent a combination of the haystack boiler 
with the boiler with conical water tubes, for which letters | 
patent were granted to Messrs. W. and J. Galloway, 11th March, | 
1851, No. 13552. Fig. 1 shows a longitudinal section through the 
boiler; Fig. 2 shows a sectional plan; and Figs. 3 and 4 are trans- 
verse sections. A, A, are two fire-grates separated by the water | 
passage b, connecting the shallow chamber B with the sides C, C, of | 
the front portion of the boiler; ¢, c, e, are small tubes, by which a 
communication is established between the water in the upper part C! 
of the boiler and that in the shallow chamber B; c', c', are larger 
conical tubes for the same purpose. The flue D is brought down to | 
the top of the shallow chamber B, and is provided with a water 
casing d, in which are formed the openings /, /; for the passage of 
the flame. The flue D, instead of passing up vertically through the | 
top of the boiler, as in the before-described arrangement, is formed | 
so to pass through the horizontal cylindrical portion C? of the boiler, | 
where it is of a flat elliptical shape, as shown in the transverse sec- 
tion at Fig. 4. In this flue are fixed a number of conical water 
tubes F, according to the Messrs. Galloway’s patent of 1851. 
similar conical water tube E connects the centre of the shallow 
chamber B with the upper part of the boiler C!, and this tube, toge- 
ther with the passages }, 6, and small tubes ¢, ¢, ¢, effect the perfect 
circulation of the water in the boiler C and chamber B. The flame 
from the fire grates A, A, after passing round the shallow chamber 
B and in between the small tubes c, c, and conical tubes c!, escapes 
through the openings f, f, into the flue D, where it imparts heat to 
the conical tubes E and F, F. The heat from the furnace is thus 
effectually absorbed by the large amount of heating surface exposed 
to the action of the flame. 











AULD’S APPARATUS FOR REGULATING THE 
PRESSURE AND FLOW OF FLUIDS. 

Tus invention, by David Auld, of Glasgow, relates toa system or 
mode of controlling or regulating the pressure and flow of fluids, and 
answers well for regulating or reducing the extreme hydrostatic 
pressure or force arising in connection with waterworks which 
supply water from high levels. According to one modification of 
the present improvements, as applied to a water duct or pipe, 
the apparatus consists of a weighted lever valve working 
upon a seat in the line of pipe. The valve chamber, which is 
fitted into and forms a part of the line of pipe, has arranged within 








shut-off apparatus by so arranging the parts that the thoroughfare 
may be entirely closed by a screw or other means, 

Fig. 1 is a vertical longitudinal section of the valvular apparatus 
as applied to a water supply pipe; Fig. 2 is a correspondiag vertical 
section of the apparatus as arranged for regulating the flow or pas- 
sage of steam or other gaseous fluid. The end of the inlet pipe A 
is connected to the valvular apparatus. The end of the pipe A 
opens into the chamber B. To the flange of the upper open part is 
bolted the ring C,a dise D of vulcanised india-rubber being inter- 


| posed between the flanges. Above the diaphragm D, and inside the 


metal ring C, is arranged the recessed disc or cup piece E; this part 
of the arrangement moves up and down with the varying pressure 
of the water, its lower surface resting upon the exterior of 
the diaphragm D. The central portion of the chamber B opens 
downwards and into the elbow part F; the interior of this 
opening is lined with brass, which forms the seating or working 
surface G of the valve H; this valve is by preference of a hemi- 
spherical figure; its convex surface acts against the seating G, so 
that when the valve H is raised, the passage of the water or other 
fluid through the valvular opening in the chamber B is stopped. 
The spindle I of the valve His carried up through the discs D and E, 
and has attached to it a connecting link piece J, through the slotted 
part of which the lever K passes. This lever is jointed to a short 
standard L, which is fixed to the flanges of the apparatus; the lever 
carries a counterweight M, which is adjustable thereon by means of 
apinching screw. With this arrangement the flow of water or other 
fluid through the valvular apparatus becomes self-regulating. The 
apparatus is intended to be arranged in a line of pipe suitable for 
supplying a city, or a district, or portion of the same. The weight M 
on the lever is adjusted so that with a certain pressure on the disc D 
the valve H is, for example, kept open to the extent shown in 
Fig. 1. In this way the water flows down the valvular open- 
ing in the chamber B up through the elbow part F, and along 
the outlet portion of the pipe A, as indicated by the arrows. 
Upon a variation in the pressure of the water or other fluid 
taking place, the diaphragm D is pressed upwards, and the valve H 
is thereby raised so as to close or partially close the valvular 


| opening G, and thus check the flow of the water along the outlet 
| portion of the pipe. So also if the pressure of the water or other 


fluid on the regulated or reduced side F of the valve H should 
increase from any cause, the back flow raises the valve, and so closes 
the valvular opening G. On the other hand, if the pressure of the 
water or other fluid diminishes, the weight of the lever K pressing 
on the diaphragm D causes it te sink, which opens the valve H 
to a greater extent, and a larger body of water flows down 
through the valvular opening G. 

The modification shown in Fig. 2 represents the valvular 
apparatus arranged for controlling and regulating the flow of steam 
or gas. 





Testing Anchors AND CHatns.—The Tynemouth Chamber of 
Commerce has opened a public test for anchors and cables on the 
Tyne, and there is little doubt but that it will be generally adopted 
by the insurance clubs, as a number of the more active members of 
their committee are directors of the Chamber. It was stated at a 
recent meeting of the Chamber that by a rule recently adopted by 
Lloyd’s,a vessel insured there was allowed to carry a less quantity 
of tested chain in her outfit, so that if the tested chain cost more per 
ewt. the real outfit of the vessel cost less than if she carried chain 


| cable not publicly tested. It is stated that, however honestly a chain 
| cable may be made, no confidence can be placed in it until is sub- 


jected to the maximum test, as the least flaw in the heating of the 
iron, or in its weld, may make it an utterly worthless production for 


| purposes of safety. 


it a vertical spindle, having at its lower end a hemispherical or other 
valve, with a corresponding seat or working surface, The upper 
end of the spindle has attached to it a flexible diaphragm and a 
recessed disc piece of metal as a working surface for such flexible 
or elastic diaphragm. The valve spindle is weighted by an adjust- 
able lever, spring, or dead weight, or other contrivance, as may be 
most convenient. The inflowing water is admitted between the 
lower valve and the upper diaphragm, and as it passes along its | 
pressure operates upon both surfaces in such a way that as the pres- | 
sure of the influx increases, the force upon the diaphragm corre- | 
spondingly closes the valve, and thus reduces the pressure upon the 
efflux side. This apparatus may be used under various forms and 
in various conditions, and if reversed, it answers for steam pur- 
poses or for regulating the pressure of steam or other wriform 
fluids. In any case the reactionary pressure upon or against the 
base of the valve operates so as to aid in the pressure-regulating 
action. Instead of a flexible diaphragm, a piston or other detail or 
movement may be used. The valve may also be fitted as a stop or 





Westainster Bringer. — On Saturday, a return, obtained by 
Mr. Hankey, was issued respecting Westminster New Bridge. It is 
expected that the bridge will be completed, “supposing the weather 
to be favourable,” in the month of March next. We give the amount 
expended andthe sum required to complete the new bridge. Amount 
expended on Westminster Bridge since the 6th day of August, 1860, 
£49,460 6s. Sd.; ditto, on the approaches, £1,624 0s. 7d. The 
expenditure, in both cases, was defrayed from funds voted by 
Parliament. The estimated expenditure for completion of the 
bridge, £68,789 ; the estimated expenditure for completion of pur- 
chase of property for the approaches and execution of works, 
£136,185 ; it will be necessary to apply to Parliament to complete 
the bridge for the sum of £60,692; and for the approaches (in addi- 
tion to Vote 8, Class 1., Civil Service Estimates), £2,500. The money 
arising from the sale of the stone of the old bridge, and from the 
sale of the plant now in use, will, it is estimated, produce about 
£23,000, but the greater part of which will not be realised until after 
the completion of the works, 
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THE THUL GHAUT INCLINE: GREAT INDIAN PENINSULA RAILWAY. 
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In Tre Enaineer of July 30th, 1858, we gave a sketch of the ex- 
tensive works in progress on the South-Eastern, or Sholapore branch 
of the Great Indian Peninsula Railway, and known as the Bhore 
Ghaut incline. Mr. James J. Berkley, the chief resident engineer 
of the line, in an address which he delivered on the 10th of Decem- 
ber last, before the Bombay Mechanics’ Institute, gave a description 
of the Thul Ghaut incline, by which the North-Eastern, or Jubbul- 
pore branch of the railway, ascends the coast steeps, or ghauts, on 
the east of Bombay. At the Bhore Ghaut the ascent is 1,831ft., 
whereas at the Thul it is only 972ft., or hardly more than one half as 
much. The latter incline contains works, however, of remarkable 
magnitude, and such as presented considerable difficulties (if, indeed, 
there are such things) in the way of construction. The maximum 
gradient, 1 in 37, is the same on both inclines, and the sharpest cur- 
vature is 15 chains radius on the Bhore and 17 chains on the Thul 
Ghaut. In Mr. Berkley’s address he observed :— 

“The character of the incline has, in each case, been improved 
by the adoption of the same contrivance of a reversing station, and 
under singularly parallel circumstances. The same description of 
permanent way is being adopted for them both. In local peculiarities 
we find the same difficulty in procuring a due supply of water for 
our labourers and works. With regard to healthiness, it is mournful 
to reflect that upon both iuclines'the lives of the two gentlemen who 
had undertaken their construction fell a victim to their arduous 
labours and exposure to the climate. I deeply deplore this melan- 
choly coincidence, for, by the death of Messrs. 8S. Tredwell and Jack- 
son, not only has the railway system of India, but that of England, 
lost two of its most skilful, experienced, and upright contractors.” 

The Thul Ghaut line was first examined in 1847; but it was in 
1851 that Mr. Berkley undertook the surveys upon which the present 
works have been based. By taking advantage of some local features 
of the ground, nearly one half of the total ascent of the ghaut range 
was overcome by a tolerably straight line with gradients of 1 in 100, 
the steep incline beginning at Kussarah. Great delays occurred, 
however, in consequence of the requisitions of the Government and 
several alternative lines, including one known as the “ cork-screw 
line,” were successively laid out and reported upon. It was not 
until after the late Mr. Robert Stephenson had, as the consulting 
engineer of the railway company, decided in favour of the line now 
in progress, that the authorities gave their consent, in the spring of 
1858, to its prosecution. With this brief statement, condensed from 
Mr. Berkley’s account of the inception of the work, we may now 
quote his description of the incline :— 

“The railway incline which we are now constructing at the 
Thul Ghaut commences upon the left bank of the Rotunda Nullah, 
near the Bombay and Agra Road, and proceeds over some heavy 
ground, with one tunnel, through the Lara Khind to the Manda- 
sheyt Nullah, which it crosses by means of a large viaduct. It 
then perforates a high spur of the mountains by a long tunnel. 
Emerging from this it passes over two rocky ravines, and through 
the intervening ridge by a tunnel. It thence ascends along the 
flank of the hills, which overhang the village of Kussara, and, 
spanning the Kussara Nullah by a viaduct, crosses the Thul Ghaut- 
road below the Toll-house, and enters upon the site selected for 
the reversing station, between the Mail-road and the Paithur 
Nullah. The reversing station is very similar in its engineering 
and physical characteristics to that of the Bhore Ghaut. From the 
reversing station the line strikes out at an acute angle through the 





Mussoba Khind, and rises by a curvilineal route along the northern 
flank of the lofty mountain called “ Beulah,” the spurs and ravines 
of which have necessitated the construction of several tunnels and 
two viaducts. After leaving our longest tunnel, which you will 
observe near the middle of the section, the incline crosses the 
enormous gorge at the head of the Ehegaum Nullah by a viaduct of 
extreme dimensions; and, traversing very rough ground by means 
of high embankments and two tunnels, it enters nearly at right 
angles the spur up which runs the old Ghaut-road. With another 
tunnel through this hill it reaches the left bank of the Beena 
Nullah, which it crosses and recrosses by two bridges, and then 
ascends to the summit upon the open level ground close to the Mail- 
road on the western side of the village of Egutpoora. This 
incline is 9 miles 26 chains long; the level of its base is 940 feet, 
and of its summit 1,912 feet above high-water mark in Bombay, so 
that its total altitude is 972 feet. Its average gradient is conse- 
quently 1 in 56, that of the Bhore Ghaut being 1 in 48. 
The gradients, which are all ascending, are as follow :— 


Miles. Chains. Miles. Chains. 
0 2 0 35 


Level ee o 1 in 88 ee ee 35 
1 in 60 ee ee 0 47 Level ee ee 0 20 
Level ee oe 0 16 1 in 60 ee 7 0 10 
1 in 60 oe ee 1 3 1 in 37 ee a « 29 
1 in 50 oe ° 0 42 lin4dS . oe 0 13 
Level oe oe 0 8 lin 102... ee 0 70 
1 in 60 oe ee 0 35 Level oe ee 0 l2 
1 in 148 0 23 
The curves are—- 
Miles. Chains. 
17 chains radius .. ee ° oe ee 0 33 long. 
20 chains radius .. es es - ee 0 @S w» 
Between 20 and 30 chains radius .. 1 33 «ys 
30 and 40 chains radius ., 2 6 ,, 
40 and 50 chains radius .. 0 ” « 
60 chains radius .. ee oe 0 -  « 
80 ditto ~~ 0 Oe w@ 
100 ~— ditto i a 0 - 2 
Straight .. ee oe ry o- 3 = 


The works consist of 13 tunnels, of an aggregate length of 2,652 
yards, and of the following respective lengths :— 


Yards, Yards. 

Tunnel No, 1 ee +. 130 Tunnel No. 8 oe -- 412 

2 ee -- 490 9 oe oe 70 

i 80 10 ee oe 50 

4 235 ll os -. 261 

5 118 12 ee -» 140 

6 123 13 oe oe 58 

7 490 


so that upon the two Ghaut inclines we are at present making as 
many as 38 tunnels. 
There are six viaducts of the following dimensions :—- 
Yards. Feet. 

Viaduct No.1 .. ee ee ee 66 long 90 high. 
Bees we «> ee ee ee Oe ae 
Bcc: ark tebe Dae” «aR eee 
4 Se: Gt ania eee Lan ca ae 
5 oe oo 90 4 BO wp 
. « 160 ,, 6O » 


- - 


- oo - . 


The total quantity of cutting amounts to 1,241,000 cubic yards. 





The greatest depth of cutting is 60 feet, and the largest cuttings 
contains— 
Cutting No.1 .. ry - oe 58,000 cubic yards, 
ape bs, ete oon. aaa ca 
The quantity of embankment amounts to 1,245,000 cubic yards, 
Their maximum height is 90 feet, and the heaviest embankment 
contain— 
Embankment No.4 .. ee oe ++ 190,000 cubic yards. 
6 .. .* ory . 90,000 ,, ” 


1 .. oe oe +» 220,000 ,, ” 


“ These details of the earthwork will be liable to alteration during 
construction, in ‘order to provide for the security of the line by 
flatter slopes wherever the material may prove to be of a soft or 
treacherous nature. There are 15 bridges of various spans, from 7 
to 30 ft., and 62 culverts. The estimated cost of this incline is about 
£45,000 per mile, and its completion has been contracted for on the 
81st May, 1863. The probable cost of the Bhore Ghaut will be about 
£46,000 per mile. This presents conclusive evidence, that mile for 
mile the works of the Thul Ghaut are nearly as extensive as those 
of its formidable rival. The tunnels all contain trap-rock, and the 
two near the bottom of the incline consist throughout of basalt of 
the hardest description. Of these, the Manda-Sheyt tunnel, 490 
yards long, deserves more particular notice. The process of blasting 
the basalt, which it contains, was so slow that it has been necessary, 
at considerable cost, to sink two shafts; and as these are charged 
with water during six months of the year, we find our operations 
encumbered not only with the difficulties of mining such extremely 
hard rock, for which steel drills are used, but also with the contin- 
gency of pumping. It is probable upon this work that the comple- 
tion of the incline will ultimately depend ; and, situated as it is near 
the foot of the Ghauts, and attended with every disadvantage, it will 
call for the utmost exertions and perseverance to accomplish, in due 
time, that important object. The only other tunnel upon which I 
shall offer any observation is the long one near the middle of the 
incline. Its great length formerly led us to regard it as the key to 
the opening of a railway communication up the Ghaut; but on pro- 
ceeding with our mining operations, we fortunately discovered that 
the mass of the hill consisted of rock of a favourable nature ; and the 
consequence has been that, although the work was not begun until 
March, 1859, we have already carried a heading through 258 lineal 
yards, or about five-ninths of the total length of the tunnel in one 
year and a-half. No progress which we have hitherto attained has 
equalled the rapidity with which this tunnel has been executed; so 
you see a prize may be drawn even in the lottery of Ghaut contin- 
rencies. 
< Of the six viaducts, there are three to which I invite your atten- 
tion. The Manda-Sheyt viaduct, at the entrance to the tunnel of 
that name, is a large structure, already in a very forward state. 

“ The great viaduct over the Ehegaum Ravine is distinctly marked 
upon the section, and will be more intelligible to you in the special 
drawing which I have exhibited, I believe it to be the highest 
viaduct that has been designed in India, The level of the railway 
is 188 ft. above the surface of the ground, and as we have a depth of 
upwards of 20 ft. to excavate for goud foundations, the two central 
piers will be 200 ft. high. The iron girders will be on Warren's 
principle, and 150 ft. in span from end to end. I do not pro to 
occupy your time with a description of them especially, as 1 know 
my friend Mr. Terry intends, in the course of the season, to read a 
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aper upon this interesting subject. You will, however, — 
discern one practical difficulty which lies before us, in having to lift 
the girders from the bottom of the ravine to their resting place upon 
the tops of those lofty piers. The difficulty of the problem consists 
not so much in the weight of the girders (each of which may be 
calculated at about 32 tons), but in the following peculiarities—that 
the triangular girders, strong as they are when framed complete for 
sustaining a vertical pressure, are laterally very weak; and that the 
ends of the girders, which are to bear upon the piers and abutments, 
must be carried up through recesses in the masonry. To obviate 
the imminent risk of damage to the girders from lateral motion while 
they are being lifted separately so great a height as 200 ft, we have 
made our arrangements for hoisting them in pairs, so that they may 
be stiffened by those connecting parts which are intended to steady 
them, when the permanent road is laid. To lift them in pairs, as 
we propose to do, will require a recess &ft. Gin. wide, and 4ft. deep 
in each side of the piers, from the surface of the ground to the bed 
of the girders; and you will thus observe that the design of the 
piers, themselves of that enormous height, has demanded careful 
study. The plan we have adopted is to build a rectangular pier 15ft. 
Gin. thick, with two counterforts at each corner of the recesses. By 
this means we have not only strengthened that part of the pier 
which would be endangered by the existence of the recesses, but 
without adding materially to the quantity of masonry, we have 
increased the steadiness and stability of the whole structure by 
widening its base. The lifting-power to be employed might consist 
either of crabs or screws, but as the motion of the screw is so smooth, 
and its action so regular, we intend to use it for hoisting, and crabs 
for securing the girders against any accidents in the process, The 
screw will be placed upon the top of the pier, and immediately over 
the recess. From it will be suspended strong iron links, each several 
feet in length, down to the top table of the girders; the lifting will 
then commence, and as the girdersascend, they will be propped 
from stage to stage, and the links be successively disconnected as 
the girders rise in pairs towards their bed upon the viaduct. Should 
any casualty happen in the performance of this operation, we shall 
be prepared with crabs and derricks and strong chains to keep a con- 
stant hold of the girders, and thus prevent any fall or jerk while 
they are suspended on the lift. The present condition of this stu- 
pendous work is already worthy of examination, from the adinirable 
arrangements which the contractors (Messrs. Wythes and Jackson) 
have made for its execution, and in which the peculiar form of the 
great ravine has afforded them extraordinary facilities. As_ it 
advances, the proximity of this colossal viaduet to the public road, 
the magnitude of its dimensions, and the peculiarity of its design, 
will, no doubt, be deemed by many travellers a sufficient inducement 
to pay a visit to the scene of operations; and the viaduct will, I 
trust, when finished, with its iron superstructure and its lofty stone 
piles, be no unworthy memorial of the bold enterprise and practical 
skill of our countrymen, as well as of the excellent materials and 
industrial classes of India, 

“ The last viaduct, concerning which T shall offer a few remarks, 
is that which you will find upon the section at the upper end of the 
tunnel under the old Thul Ghaut road; and although its design 
presents no peculiar feature, its position is remarkable, for it will 
stand upon a rock scarp overhanging the gorge of the Beena Nullah. 
The cross sections (Nes. 491 to 495) represent the abruptness of 
this precipice, and will show you why a virduct was substituted for | 
an embankment, and how the piers and abutments are notched and 
bedded into the rock escarpment.” 











Mr. Loven’s Monument 10 Grorck SterHenson. — Newcastle 
will have reason to be proud of the statue of George Stephenson, 
which Mr. Lough has just now completed, ready for casting, as part 
of the monument which is to be erected to him. ‘The figure, 11ft. 
high, stands beautifully, full of life and mind. Enveloped in his | 
plaid, great breadth has been obtained without sacrifice of truthful 
representation. We sincerely congratulate Mr. Lough on his | 
achievement. The whole monument will be about 30ft. in height. 
At the foot of the pedestal, as our readers know, are sitting figures 
typifying the pitman, the blacksmith, the working engineer, and the 
plate-layer. We shall hope to see the whole, complete, set up in the 
approaching International Exhibition, before it goes to Neweastle. 
We are glad to hear, and many of our readers will be so too, that | 
Mr. Lough’s noble group, Nilo,—his first work, the groundstone of 
his fortune, laid amidst struggle and privation,—is at last to have 
the permanence of bronze. It is to be cast immediately.— Bulder, 


Fire Bricape Rerorm.—In suggesting that the Legislature might 
afford detinite aid in amending and ordering the regulations and 
xppliances that are in use for the protection of property and life 
from five, we were uttering a conviction not wholly the result of a 
consideration of the circumstances attending the recent catastrophe. 
“ Recent,” indeed, we can hardly call it, for the fire rages still, and 
we know uot yet what may be the end of it, But we do know that 
whenever and wherever a fire may occur, the agencies for its sup- 
pression are weak even to disgrace, and the brave men who peril 
their own lives to save others are exposed to risks far greater in 
character, and more pumerous, than is either necessary or fair. We 
do not expect a fireman to esteem his own safety as all-important, 
when a bold dash must be made through burning rooms, or a blazing | 
door is to be battered in with the hatchet, where it is certain that the | 
first breach will make a way for the escape of flame as from the 
mouth of a furnace, There are times when men must be daring 
almost to recklessness ; and, thank God, in the Fire Brigade there 
are many prepared to encounter the forlornest hope when duty and | 
danger give the signal. But the whole scheme for suppressing a 
fire is based on a combination of chances; and a fireman ought not 
to suffer, even to the singeing of an eyebrow, if among the possi- 
bilitieg the singeing of an eyebrow can be shown to have been pr 
ventible. What is the rule for storing goods in warehouses? | 
There is no rule at all! Where is the saltpetre to go? Anywhere. 
Where the cotton? Ditto. How is a fireman to plant'a hose 
against yonder angle, so as to flood the floor that lies behind it ? | 
The best way he cau. In the construction of these huge ware- | 
houses the possibility of fire has always been thought of ; hence | 
tanks on the roof, rows of buckets suspended to rafters, and watch- | 
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men at night. But when the fire happens, it is found that the pro- 
visions pre-determined in regard to it are of no value at all; i was 
money wasted to construct the tank and fit the hose; skill mis- 
— to carry the service to such a height, and so arrange the | 
deliveries of the pump. Three conditions are obviously essertial | 
in the construction of a building likely at any time to contaia a | 
bulk of inflammable goods—a constant service of water close at 
hand, engines of sufficient power to throw it over the roof, and 
means of access to the roof from the ground outside, so as to com- 
mand every window, loophole, and crane-flap over its whole extent 
of walls, The water we are not yet sure of, and never shall be, till 
the supply is made compulsory. It is so already, we believe, with 
provincial companies, and a similar condition must be applied to 
the metropolis, The second condition may be supposed to be ful- 
filled in the engines of the Brigade, and the various great public 
establishments. But, powerful as many of these are, the history of 
the fire at Cotton’s wharf proves that the best of them is not much | 
more effective than a gardener’s syringe against a really great tire; 
and engineering science must make a march, in order to keep pace 
with the expansion of the warehousing system, and the increasing 
magnitude of commercial and public buildings. But the greatest | 
necessity for reform is indicated in the fact that the services of the 
Brigade are at any time by grace, and not by right. The sources of 
their —— are voluntary. The control of the forces is vested in 
a limited commercial interest, and none can command the assistance 
of a yard of hose, or the skill of one member of the body. Except 
for a combination of almost accidental circumstances, we should be 
almost helpless and unprotected against fire; and it does not seem 
well that this vast city, with its stores of wealth and fulness of 
life, should rely any longer on a combination of accidental circum- | 
stances, with such experiences as are on record in the histories of 
fires during the lapse of two hundred years.—City Press. 
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MISCELLANEA. 


By the last advices it appears that the cotton in stock in America 
is nearly exhausted. 

‘Tne guarantee deed for the Great Exhibition of 1862 had been 
signed up to the 5th inst. to the amount of £422,800. 

Mr. D. K. Crark has received the appointment of superintendent 
of the fixed machinery in the building of the Exhibition of 1862. 

THE average duty of 27 Cornish engines in the month of June 
was 52,700,000 lb. lifted one foot by the consumption of 112 Ib. coal. 

Tue Italian Chamber of Deputies have passed the Ravenna, 
Bologna and Ancona Railway Bill, and the Bill reorganising the 
Roman Railway Company. 

Tue Locomotives Bill, for regulating the toll on steam carriages 
and traction engines running on common roads, was read a second 
time in the Lords on the 4th inst. 

On the retirement of the forces of the “ Confederates” from Harper's 
Ferry, U. 8., they attempted to destroy by fire forty-eight locomotives 
the property of the Baltimore and Ohio Railway. Most of the 
engines were so injured as to be unfit for further use. 

‘Tue Parliamentary committee on railway terminal charges have 
decided ageinst any disturbance of the existing arrangements, 
leaving the terms contained in the London and North-Western 
Amalgamation Act, 1844, to beacted upon or adopted. 

Uron the surreptitious descent of five men, last Friday night, into 
the Southwark Bridge-road sewer, to recover tallow which had 
flown into it from the ‘Tooley-street fire, an accumulation of gas was 
ignited by their candles, and violently exploded. The men were got 
out, considerably injured, 

A pressvre is being put upon the Government with a view to 
obtain from France some modifications of the tariff as regards coal. 
The coals which go into France over the land frontier and by the 
river Meuse only pay a duty of 1} frane per ton, while the British 
coal by sea pays 3 francs per ton. 

Mr. Lonaney, of Deptford, launched a vessel, the Briton, on 
Saturday last, and which has been constructed on his “ unsinkable” 
plan, as lately patented by himand described by him also at the 
last meeting of the Institution of Naval Architects. The Briton is 
of 1,100 tons, and is built for the Union Steamship Company. 

PurLaveveuia, U.S., which has a population (600,000), only one- 
fifth that of London, has more than twenty steam fire-engines. 
Some of them are self-propelling, but those drawn by horses are 
preferred, In from three and a-half to five minutes they can be pre- 
pared for active service, and in seven minutes they can raise power 
suflicient to throw streams over 200ft. 

Ar the last meeting of the London Docks Company, the chairman 
stated that the warehouses were in 20 detached buildings, and con- 
tained 79 departments, separated by party walls with double iron 
doors. The Docks Company have two floating and four hand engines, 
There are 13 places of communication with the water mains, and 
buckets ready tilled with water are kept in all the buildings. The 
company have a complete fire brigade, the strictest precautions are 
maintained, and a constant watch is kept. ‘lhe warehouses are insured 
for £682,777. 

Tue following appointments of naval engineers have been made 
since our last :—George Duncan, Owen Douglas, William J. Hancock, 
George Thomson, Isaac Hall, George Hurst, James K. Weatherby, 
James J. Conway, Robert Goodwin, Thomas Hunter, William 
Moore, Augustine Kedward, William Harris, William Strachan, 
James Adamson, Edmund Clark, George R. Beer, Henry Coller, 
William B Rock, Henry Brown, James W. Anthony, William J. 
Robinson, John Flintoff, William J. Keats, James Petts, John 
Sumner, William Jones, John W. Owen, Augustus Stretton, John 
Dinmoodie, James R. Jackson, John Miller, and William E. Grigg, 
acting second-class assistant-engineers, to the Imperieuse as super- 
numeraries, and William M'Neill, assistant-engineer to the Fisgard, 
for the Bustler. 

Tue convention with the Sultan, regarding the telegraph to India, 
has been laid before Parliament. The Emperor of the Ottomans 
consents that the cable from Malta may be landed near Alexandria 
and placed in communication with other telegraphic lines terminating 
at that city, and also that the eable may be landed at such points of 
the coast of Africa within the Regency of Tripoli as may be found 
necessary. ‘lhe British Government is to be allowed to establish 
stations at Alexandria and all other points where the cable may be 
landed, the stations to be watched over and protected by the Ottoman 
Government, but the persons employed to be under the protection of 
Great britain, and proceedings against them governed by the rules 
established for British subjects in like cases. All despatches of the 
Ottoman Government are to have priority with those of the British 
Government over private despatches, 

Dvrine@ the sitting, the other day, of one of the courts at Guildhall, 
the jury had to complain of the draught of air in the court. Soon 
after the judge had told them ghat it was better to have in the fresh 
air than be suffocated with the heated air, they again appealed to 
him, saying they really could not sit there to try the case, as 
their lives would bein danger. If the judge would allow them to 
sit on the opposite side of the court, where the council were, they 
should be very happy to sit and do their duty, but they really could 
not sit where they were witha particular door open. The judge 
then ordered the lower part of that door to be closed, and said that 
he had suggested that a screen should be put wp, which would pre- 
vent the draught of which the jury complained. The jury then 
called his lordship’s attention to the current, which was blowing the 
curtains about his seat, and on his intimating his indifference to it, 
a juror reminded him that the reason was, perhaps, that he wore a 
wig! The want of proper arrangements for ventilation in many of 
our public places is a great diszrace. 

‘Tue traffic receipts of railways in the kingdom for the week 
ending the 29th of June amounted to £568,080, and for the 
corresponding week of last year to £563,080, showing an increase of 
£5,000, The gross receipts of the eight railways having their 
termini in the metropolis amounted to £257,722, and for the 
corresponding week of 1860 to £262,429, showing a decrease of 
£4,707, ‘The decrease on the Eastern Counties Railway amounted 
to £1,743; on the Great Northern, to £1,798; on the Great Western, 
to £1,153; on the London and North-Western, to £3,005; and on 
the London, Brighton, and South Coast, to £587—total, £8,286. But 
from this must be deducted £81, the increase on the London and 
Blackwall; £2,875 on the London and South-Western, and £623 on 
the South-Eastern—together £3,579, leaving the decrease, as above, 
£4,707. The receipts on the other lines in the United Kingdom 
amounted to £510,358, and for the corresponding week of last 
year to £800,601, showing an increase of £9,707, from which 
must be deducted the decrease on the metropolitan lines, leaving 
the total increase £5,000 as compared with the corresponding week 
of 1860, 

Orxpers have been received at Portsmouth to take the Griper, 
target hulk, fitted with Jones's angulated target, round to Shoebury- 
ness, Where the target will be tested with the armstrong 12U-pounder 
shunt gun. New plates are now in course of manufacture to replace 
those on the target which were experimented upon last August. 
The extraordinary success of the plates fixed on this target in resist- 
ing the solid 68-pounder cast iron shot on the occasion above 
referred to has never yet been approached by plates placed in any 
other position throughout the whole series of trials. Considering 
the vast improvement which has been made within the past few 
months in the quality of armour plates as compared with those pro- 
duced at the time the angulated target was last experimented upon, 
it, will be, perhaps, not too much to expect that it may prove as im- 
pervious to the projectile from the Armstrong as it proved to the 
Stork’s 98-pounder last August. On that occasion the plates were of 
iron and steel, and of different qualities and thickness of metal. 
The steel plates turned out to be, of course, more brittle than the 
iron ones, especially one which was manufactured in the Mersey. 
This plate was pounded by shot after shot, and although, as a matter 
of course, the metal was cracked and broken, and nearly knocked 
out of shape, it was never pierced, and any person might have sat 
with perfect safety behind it during the whole of the practice. 























Tue CAIsSON UNDER THE RHINE AT THE Kent Bringe Works.— 
Under the effect of atmospheric pressure the voice changes singu- 
larly : one speaks no longer with the mouth, but through the nose ; 
the most pure organ accentuates each words in the strangest manner. 
One of us, an advocate who piques himself on speaking elegantly, 
was explaining the theory of the Rhine works just as if he were a 
skilled engineer, to our guide, Mr. Hersant, who, with the utmost 
politeness, listened to him most patiently. In the excitement of his 
subject he did not notice theypeculiar accent which changed every 
one of his words, and when he had run the whole gamut of his nasal 
chanting, and was arrived at the end of his phrases, instead of the 
mark of consideration which he anticipated from his audience, he 
was greeted by a general roar of merriment, which, under this 
sonorous vault, drowned for a moment, with its hoarse sounds, the 
noise of the dredge and the splashing of the water.— Builder. 

Ozoxe.—-Schonbein has been industriously following up his 
researches respecting the presence of this peculiar and most im- 
portant agency in the atmosphere. He has just found that when a 
strip of paper, moistened with a solution of pyrogallic acid, is 
introduced into an atmosphere containing ozone, it is rapidly 
darkened; whilst, if no ozone be present, the paper retains its 
original whiteness. A test of this body ought to be as common in 
a house as a barometer. The test recommended by Dr. Angus 
Smith, Miss Nightingale, and others, as we have before remarked, 
is the alkaline permanganates, or Condy’s fluid, which, besides, is 
itself a vehicle of ozone; and, as a free contributor of it, is in 
extensive use as a sanitary agency identical in its nature with the 
very ozone of the atmosphere itself—the great scavenger and 
cleanser of nature. Ozone is almost equivalent to health. In 
crowded cities or unhealthy neighbourhoods it is scarcely ever to 
be detected ; whilst, on the ocean, the sea shore, or elevated open 
tracts of country, it is almost invariably present in quantity. The 
first outbreak of an epidemic such as cholera is always heralded by 
a rapid decrease of ozone in the atmosphere; whilst its re-appear- 
ance is almost as certain a sign of the cessation of the sickness, 
Ozone appears to be essentially electrified oxygen; and that, in 
truth, is the vital air which we breathe, and which sustains life and 
health. Were the oxygen of the air entirely neutral, or unelec- 
trified, it is doubtful whether it could sustain life, or constitute vital 
air at all.— Builder. 

Fore1an Exrerprise.—T he concessions of the Great Russian Rail- 
way Company have been reduced by the Imperial Government to 
lines from St. Petersburg to Varsovia, from Kowru to the Prussian 
frontier, and from Moscow to Nijni-Novgorod. These lines are 
already in an advanced state, and the Russian Government, to 
accelerate their completion, proposes to advance to the company the 
£4,000,000 or £5,000,000 required to complete them with the least 
possible delay (on condition of sharing the profits of working); it 
has also authorised the company not to execute the line from 
Moscow to Theodosia. Thus the company, which had to realise 
an immense capital by successive issues of shares, can limit itself, 
or nearly so, to its actual capital. A guarantee of 5 per cent. is 
assured to the £20,000,000, which composes this capital, the expen- 
diture being thus regulated :— Line from St. Petersburg to Varsovia, 
£13,600,000; line from Vitna to the frontier of Prussia, £1,777,440 ; 
line from Moscow to Nijni-Novgorod, £4,150,000, The return to 
the shareholders cannot be less than 5 per cent., and may be more.— 
On the 24th ult. a trip was made over the section of the Northern of 
Spain Company's system from Madrid to the Palace of the Escurial. 
The excursion proved a very satisfactory one, the distance which 
separates Madrid from the royal residence being traversed by the 
trains in a little more than two hours; when the works are com- 
pletely finished the time will be reduced to 1} hours, The section 
will be opened for public traffic immediately after the official 
inauguration, which was expected to be made this week by Queen 
Isabella in person. Her Majesty was to proceed from Madrid to 
the Escurial, and was then to travel, in an ordinary carriage, over 
the 62 miles which separate the Escurial from San Chridian, from 
which town she was to again avail herself of the company’s system 
as far as Alardel Rey, whence she was going to Santander, for sea- 
bathing.—T he accounts of the Seville, Xeres, and Cadiz Railway, just 
presented toa general meeting of the shareholders at Madrid, show that 
the line has cost an average of £7,500 per mile, and that the receipts, 
less the working expenses (54 per cent), will yield a return of 5 per 
cent. on the capital expended.i_The anuual meeting of the 
Guillaume-Luxenbourg Railway has just been held in Paris, and it 
was stated that the receipts showed a material improvement. 

Tue Sream Marine or THE Mersey.—The return of steam- 
vessels registered in the United Kingdom on or before the first day 
of the present year, which has just been made, on the motion of 
Mr. Baring, by the Registrar-General of Seamen and Shipping, 
shows a total of 1,945 vessels, of the aggregate gross tonnage of 
686,417 tons, or 440,880 tons register. Of the total number 515 
were registered at the port of London, and 214 at the port of Liver- 
pool. The largest of the latter is the Great Britain, 3,509 tons, 
registered in 1840, as the property of the Liverpool and Australian 
Steam Navigation Company. Next to this are the City of Balti- 
more and City of Washington, respectively 2,368 and 2,381 tons, 
the property of Mr. W. Inman and others; and then come the 
Edinburgh, 2,197 tons, registered as belonging to the same owners, 
and the City of Manchester, 2,096 tons, of which Mr, W. Langton 
and others are the registered owners. There are 35 others above 
1,000 tons, eleven of which are registered as the property of Mr. J. 
Bibby and others, four of the Pacific Mail Company, four of Mr. 8. 
M. Rapayanni and others, three of Mr. R. 8. Newall, two of Mr. 
W. Inman, and two of Mr. W. M. Moss and others. The Penin- 
sular and Oriental Mail Company, Mr. W. J. Lamport and others, 
Messrs. Dixon, Mr. F. Chapple and others, Mr. R. Taylor, Mr. W. 
E. M‘Gregor, Mr. Z. C. Pearson, the African Mail Company, and 
Mr. E. Bates and others, have each a steamer of this size registered 
at this port. The oldest steamers registered in Liverpool are the 
Manchester, built in 1825, and registered the following year as the 
property of Mr. David Bellhouse; and the Satellite, built in the 
same year, and registered at this port in 1831, as the property of 
the North Wales Steam-packet Company. The second steamer on 
the Liverpool register, however, is the Kingfisher, built and regis- 
tered in 1830, The progress of steam navigation is well illustrated 
by this register, which gives only eight vessels for the fifteen years, 
1826-40 inclusive, none exceeding 70-horse power; 21 for the ten 
years, 1841-50, two of which exceeded 300 tons; and 185 for the 
ten years, 1851-60; including all the large and powerful steamers 
just mentioned. The first iron steamer registered at this port was 
the Queen, built in 1842, and registered in 1849 as the property of 
the Manchester, Sheffield, and Lincolnshire Railway Company ; and 
the first in which screw propulsion was applied was the Arno, built 
in 1850, for the General Steam Navigation Company. The first 
vessels of more than 500 tons were those of the Pacific Company, 
the New Grenada, 649 tons, having been registered in 1847, and the 
Bolivia (iron), 773 tons, two years later. These and all others 
suffered a total eclipse in 1851, however, by the building of the 
City of Manchester, already mentioned; and from that time the 
tendency towards steamers of large size and great power, to the use 
of iron in their construction, and to the principle of serew propul- 
sion, grew more decided every year. Only 22 wooden steamers 
have since been registered at this port, and considerably more than 
half the iron steamers built during that period have been screws. 
The Light of the River, 204 tons, built and registered in 1859 as the 
property of Mr. W. F. M‘Gregor, is the first example of a steel 
ship; another being furnished last year in the Morro, 132 tons, the 
property of the Pacific Company. Both these vessels are paddle- 
wheel steamers. The Rainbow, 111 tons, registered at the port of 
London in 1858, as the property of the late Mr. M‘Gregor Laird ; 
the Cuirassier, 110 tons, registered last year at Gloucester; and the 
Queen of the Isles (screw), 156 tons, registered last year at Port 
Glasgow, are the only other instances of the application of steel to 
shipbuilding. Besides the Great Eastern, the Atrato, the Shannon, 
and the Seine, registered at the port of London as belonging to the 
Royal Mail Company, and the Persia, registered at Glasgow, are the 
only vessels whose tonnage approaches that of the Great Britain. 
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ON TAKING OFF THE WASTE GAS FROM OPEN- 
TOPPED BLAST FURNACES.* 
By Mr. Samver Lioyp, jun., of Wednesbury. 


Tue writer having been requested at the last meeting of the 
institution to give a description of the plan now adopted at the Old 
Park Ironworks, Wednesbury, and several other works, for drawing 
off the combustible waste gas from blast-furnaces without the use of 
a close top, has collected the following information on the subject. 
The plan now so successfully in operation was not hit upon at once, 
but only tried as a kind of last resource, after other modes of taking 
off the gas had been abandoned on account of being so injurious to 
the working of the furnace as to be inadmissible. 

At the Old Park Ironworks the first attempt to make use of the 
gas was in 1849. It was thought that if three openings, each about 
2ft. square, were made into the furnace about 12ft. below the filling 
holes, at equal distances round the circumference, and were connected 
by a brick flue to the boilers, enough gas would issue through them 
to raise the greater part of the steam required for the blast-engine. 
These holes were accordingly made, opening into the brick flue 
which was built round the outside of the furnace. Practically, 
however, this arrangement did not answer, for it was found impossible 
to keep the brick flue air-tight,and it had not been long at work 
before several explosions took place; at last it blew up with a force 
which seemed almost to shake the whole works, and sent the bricks 
flying in all directions. To remedy this a wrought iron tube was 
substituted for the brick flue. This was a great improvement, but 
still sufficient gas would not come down the tube to be of much 
service, owing to the blast-engine chimney not being powerful 
enough, as it was only about 90ft. high, and about 2ft. 4in. square 
inside at the top, for seven boilers, several of which had still to be 
fired with slack to supply the blast-engine with the required 
quantity of steam, so that there was but little draught left for the one 
or two boilers to which the gas was applied. 

It was soon found that the holes in the furnace had a tendency to 
clinker up whenever the former was standing, owing to a return 
current of air setting in through them into the furnace, which 
occasioned a considerable quantity of mine to set quite hard around 
and beneath the holes, causing the furnace to slip and work so badly 
that they had to be filled up again. Instead of these a wrought iron 
cylinder was introduced into the furnace top, and the end of the 
wrought iron gas tube leading to the boilers was inserted into the 
side of the furnace. Only a small portion of the gas, however, found 
its way down to the boilers, so that nearly as much flame appeared 
at the tunnel head as before the insertion of the cylinder. 

t the same time an attempt was made to use the gas in one of 
the hot-air ovens, without making any alteration in the oven itself or 
its three chimneys, which were only about 6ft. high. A fan was 
fixed in a cast iron box, from which cast iron pipes 12in. diameter 
were carried up outside the furnace, the end pipe entering into the 
furnace behind the cylinder. A larger pipe was fixed to convey the 
gas from the fan to the oven. The fan was driven at 900 to 1,000 
revolutions per minute, which forced a considerable quantity of gas 
into the oven, the fan-shaft being kept cool by being made hollow, 
with a small stream of water trickling through it. This experiment 
was not continued any great length of time in consequence of the 
fan, which was an old one, breaking down; but it proved that with a 
fan of sufficient size it would be quite possible to draw off all the gas 
given off by afurnace. The writer, however, recommends as prefer- 
able for such a purpose an exhauster on the plan of Lemielle’s 
described in the paper read before the Institution in 1858. This 
machine is extensively used in Belgium and France for ventilating 
coal mines, and from its slow motion appears preferable to a fan, 
which from its quick speed is so likely to get out of order. 

The furnace had not been working long with the wrought iron 
cylinder inserted in the top before the cylinder was burnt off and fell 
in, owing to the great heat at the furnace tap, in consequence of so 
little of the gas being drawn down to the boilers. It was evident 
from these experiments that a much more powerful chimney was 
needed to draw down the gas efficiently. A stack was accordingly 
erected which is 130ft. high and Gft. Gin. diameter inside at 
the top; and a new cylinder like the previous one was then inserted 
in the furnace top. This resulted in plenty of gas being drawn 
down, working very well under the boilers. The furnace, however, 
was injuriously affected, the make of iron being lessened, and the 
quality not so good as before, the iron being white with a burden of 
fuel which ought to have produced grey forge iron. Several altera- 
tions were made successively in the plan of taking off the gas, but 
the furnace was more or less injuriously affected by each, the make 
of iron being in every case diminished and the quality variable. On 
several occasions portions of the coke and ironstone that had been 
put in at the top of the furnace were shuvelled out at the bottom 
very much in the same state as when they were put in. A shorter 
cylinder and one or two others of different sizes were also tried, but 
without satisfactory result. The use of the gas was therefore 
entirely abandoned at the above works. 

In 1852 Mr. Blackwell endeavoured to make an economical use of 
the waste gas at the Bilston new furnaces, and communicated the 
results of this attempt to the Institution in a paper read in October 
of that year. In the first instance the furnace upon which he tried 
the experiments was blown in with a cylinder inserted at the top; 
and it was found, as at the Old Park Ironworks, that constant slipping 
and fretting tuyeres with all their attendant bad results were the 
consequence. A close top was therefore tried, closed with a cone 
that was lowered for charging, and a great improvement in the 
working of the furnace immediately resulted; yet nothing but white 
iron was produced. In order if possible to produce grey iron, the 
burden was lightened two or three times; but although the cinder 
became exceedingly grey, still the iron was white. It was evident 
that the white iron was caused by the close top; and as it was 
important to produce grey iron, it was determined to sacrifice the 
use of the gas entirely, rather than continue making white iron. 
The gas was therefore allowed to escape freely by large openings 
made in the gas main, when a decided change was at once manifest ; 
the iron became grey, and the furnace worked with regularity. The 
white iron had evidently been caused by the pressure produced by 
the close top; and the furnace appeared to be so sensitive to the 
slightest pressure that the writer was informed on visiting the works 
at the time that even a strong wind blowing into the opening 
through which the gas was principally escaping was found to throw 
the furnace back to white iron. 

Atthe Brymbo Ironworks, near Wrexham, the first attempt to use 
the gas was made in 149 by the insertion of a cylinder in the 
furnace top similar to the one already described as tried about the 
same time at Wednesbury. Though not so injurious to the working 
of the furnace as when applied at Wednesbury and Bilston, its effect 
was sufficiently unsatisfactory to cause the loss at the furnace con- 
siderably to exceed the saving at the boilers; so that after some 
months’ trial it was taken out of the furnace, and the use of the gas 
abandoned for sometime. A year or two afterwards, about the same 
time that Mr. Blackwell made the experiment just mentioned, a close 
top was tried on one of the Coalbrookdale furnaces at Horsehay, 
made with a cone similar to those that were answering satisfactorily 
at the Ebbw Vale furnaces in South Wales: but the working of the 
furnace was so deranged by the close top that it had to be taken out; 
and no attempt has since been made to economise the waste gas in 
Shre »pshire. Soon after this close top was taken out it was removed 
to Brymbo, where it was tried ; but the furnace worked worse than 
when the cylinder was used. It was therefore taken out again, and 
no further attempt was made to use the gas there till 1807, when 
Mr. Charles E. Darby decided to try the plan which forms the 
subject of the present paper. 

This plan consists simply in inserting into the open furnace top a 
continuation of the descending tube conveying the gas down to the 
boilers, which reaches down into the centre of the materials to a 
sufficient depth to secure drawing off the gas without admixture of 
air. 


_* From the “Transactions” of the Institution of Mechanical Engineers, 
November, 1860. 








Fig. 1, shows the general arrangement of the apparatus for 
taking-off the gas from the open-topped furnace at Brymbo, and 
burning it under the steam boilers of the blowing engine. The 
wrought iron tube A for taking off the gas is 8ft. 9in. diameter out- 
side, and is inserted into the centre of the oven top of the furnace 
which is 9ft. diameter. The descending main B, 3ft. diameter, 
conveys the gas down the outside of the furnace to the horizontal 
main C, which passes across the ends of the three steam boilers, one 
of which is shown in section at D, The gas is delivered by a branch 
pipe E, 22in. diameter, into the surface of each boiler just above 
the firedoor, where it is burnt by admitting the necessary supply of 
air through holes in the firedoors and through sliding doors above 
them when more air is required. The supply of gas is regulated or 
shut off by a throttle valve in the branch pipe E. The ashpits of 
the three boilers under which the gas is burnt are closed by iron 
doors. A small fire is kept on the grates, close to the mouth of the 
pipe E through which the gas is admitted, as a precaution against 
its ever entering under the boilers in an unignited state after any 
temporary stoppage, and then causing an explosion by becoming 
suddenly ignited. The gas is drawn down from the furnace by the 
draught of the chimney F, which is about 90ft. high and rises 
about 40ft. above the level of the furnace top; it is 2ft. square 
at the top, giving an area of 4 square feet. The draught of this 
chimney, which is equal at its base to 0-74 to 0°84-in. column of water 
when the gas is being used, is found to be quite sufficient for draw- 
ing off enough gas for two boilers, but scarcely powerful enough to 
draw down the quantity required for three ; for when the three 
are on, one-third more steam is not raised, as would be the case if 
the chimney were sufficiently powerful, since the furnace makes gas 
enough for three boilers, a quantity always escaping at the tunnel 
head even when the three are on. The draught for the fourth boiler, 
which is worked with a coal fire alone, is supplied from another 
chimney. 

Fig. 6 shows an enlarged vertical section of the end of the gas 
tube that is inserted into the open top of the furnace. It consists of 
a wrought iron bend A, made of 4-in. boiler plate, 3ft. in diameter, 
with a thick cast iron cylinder G attached to it, which is buried 
in the charge of the furnace, and secured to the wrought iron 
bend by a rivetted joint. The cast iron cylinder is 3ft. ein. long 
below the joint, and recessed at top to form a flush joint outside ; 
the metal is 1jin. thick, and increased to 2 in. thick at the bottom 
edge. The bend and cylinder are supported in their position by a 
centre bolt from a cross girder resting on the tunnel head; and the 
bend is bolted by an angle iron flange to the end of the gas main, 
which passes out in the space between two of the ordinary filling 
holes, four in number, which are thus not interfered with. The 
bottom of the gas tube is 5ft. below the level of the filling plates; 
and the materials in the furnace are filled up to the top of the cast 
iron cylinder G, and should be kept at that level, so as to ensure 
the end of the tube being always sufficiently covered in the furnace 
to prevent air being drawn in with the gas. A wrought iron 
hinged door H, Fig. 1, of about 3 square feet area, with a 56lb. 
weight upon it to keep it closed, is provided upon the upper part of 
the gas main, opening outwards, to act as a safety valve in case of 
any accidental explosion. 

The first tube inserted into the furnace in 1857 was made as an 
experimental one of old wrought iron plates, and lasted only about 
two months. It was replaced by a stronger one made of $-in. plates ; 
but as this lasted only about five months and the next one made of 
the same strength lasted only about the same time, it was decided to 
make the part which descends into the materials of the furnace of 
cast iron, because when made of wrought iron it had a tendency to 
collapse under the pressure of the surrounding materials whenever 
it became hotter than usual. Two of these cast iron ends have now 
been used, as shown in Fig. 6, lasting about eleven months each, and 
satisfactorily resisting the heat and compression to which they are 
subjected, without requiring any repair or attention during that time. 
When the cylinder requires to be replaced in consequence of the 
bottom burning away, the whole bend is detached and lifted out, and 
a fresh one fixed in its place; and so little work is required to make 
this change that the whole delay caused to the furnace was only 
about three hours the last time the cylinder was renewed. The 
plates of the descending gas main B, Fig. 1, are only jin. thick, and 
though the apparatus has been erected ten years are still in good 
order; a great thickness, however, is desirable, to provide against 
waste from oxidation. 

In consequence of the success attending the new arrangement for 
using the gas at Brymbo, the writer recommended its adoption at the 
Old Park Ironworks, and it was decided to alter accordingly the 
apparatus previously tried there. 





Fig. 2 shows the apparatus as now at work at the Old Park Iron- 
works. The wrought iron gas tube A is 4ft. 6in. diameter inside at 


the bottom and 4ft. Yin. at the upper part, and is made of }-in. boiler- 
plate; it has a cast iron cylinder G, 4ft. Gin. diameter, rivetted to 
the bottom, 2in. thick at the lower edge, and 3ft. Gin. in length, as 
shown enlarged in Fig. 7, extending 6ft. below the level of the 
filling plates. The tube A is carried by two cast iron girders I 1 
fixed acrosss the tunnel head; and the branch tube K is carried out 
of it at a height sufficient to allow of the workmen passing under- 
neath, so that the ordinary filling holes of the furnace are not 
interfered with. The branch tube K is carried by a cast iron saddle 
upon the girder I, as shown in Fig. 3, which serves to protect the 
underside of the tube from being injured by the flameof the furnace, 
The descending gas main B is flat bottomed, 4ft. 3in. wide by 4ft. 
Gin. high, and inclines gradually downwards to the steam boilers of 
the blast-engine, which are at a distance of about 2U0ft. from the 
furnaces. ‘l'wo safety valves H H are provided on the gas main as 
provision against any explosion. 

One of the boilers is shown in section at D, and the gas is 
supplied to each by a rectangular tube E, of 4 square feet area, 
brought down from the horizontal main C which extends along the 
end of the boilers; the supply of gas to each boiler being regulated 
by a flat slide valve, as shown in the drawing, at the top of the tube 
E. ‘The gas is admitted to the furnace over the firedoor and thrown 
against an inclined brick arch, which deflects it downwards to mix 
with the air entering at the firedoor. The boiler has two flues and 
is fired underneath, the flame passing underneath to the back, 
returning through the flues and back on each side to the chimney F, 
which is 130ft. high and extends s5ft. above the level of the materials 
in the furnace. ‘he ashpit is bricked up, but a small fire is kept 
under each of the boilers close to the firedoor, as a precaution 
against gas ever passing under the boiler unignited. There are six 
boilers heated by the gas from the one furnace; these with two 
others supply the steam for the engine blowing three furnaces, 
a refinery, two cupolas, and about thirty smiths’ tires, 

In the first application of the gas apparatus to this furnace, 
it was thought desirable to protect the cast iron cylinder G in the 
furnace top by a casing of firebrick, and it was therefore constructed 
as shown in Fig. 8, having six flanges cast upon it, extending round 
the cylinder and supporting rings of firebrick, the bricks being 
secured by bolts passed down through holes drilled in each vertical 
row of the bricks, This construction was successful as regarded the 
firebrick casing, but it failed from a defect in the mode of making 
the joint to the wrought iron tube above, which was made by pro- 
jecting jointed catches L oa the top of the cast iron cylinder, resting 
upon lugs fixed inside the bottom edge of the wrought iron tube, 
These became overheated and gave way, in consequence of the 
furnace when standing during Sunday having been left charged 
full to the top, so that the cast iron cylinder was exposed to great 
heat at the joint without the cooling effect of the gas being drawn 
off: the cast iron cylinder was cracked, and in a day or two after- 
wards the wrought iron catches L became so softened by the heat as 
to give way and let the cylinder drop in the furnace. A plain cast 
iron cylinder rivetted upon the bottom of the gas tube was conse- 
quently substituted, as shown in Fig. 7, similar to the one used at 
Brymbo; this has now been in use about four months, and the 
rivetted joint has proved quite satisfactory. It is contemplated to 
apply the gas from another furnace to heat the hot-blast stoves, in 
which case it is proposed to use a cylinder cased with firebrick, as 





showed in Fig. 8, but fixed simply by a rivetted joint at the top, as 
shown in Fig. 7; and there seems good reason to expect that the 
cylinder will then prove very durable, and last as long as the furnace 
hearth. peers ; 

The main injury was found to be received by the cylinder when 
the furnace was standing. If it stood rather ener than usual at 
tapping time, the heat of the materials round the tube increased to 
such an extent on one or two occasions as to make the tube almost 
white hot. To prevent the present tube being injured in this way, 
whenever the furnace has to stand any length of time for tuyering 
or any other purpose, the materials in the furnace are allowed to 
work down. As they work down towards the bottom of the 
cylinder, the quantity of gas passing to the boilers diminishes, so 
that the engine man shuts it off from one boiler after another, 
until by the time the bottom of the cylinder is about to become 
uncovered it is shut off from the last boiler. If this should be 
omitted to be done soon enough, no explosion is found to result, 
but a black current from the boilers to the furnace is apt to set in 
and fire the soot and tar in the tubes; but these soon become 
extinguished when the valves are all shut. As soon as the blast is 
put on the furnace again, it is filled with one or two charges of 
materials which are kept at the furnace top ready; the valves at 
the boilers are then again opened, and a plentiful supply of gas is 
the immediate result. It was feared that in taking off the gas there 
might be a difficulty in the furnace standing for twelve hours every 
Sunday, as is the practice at the Old Park Ironworks; but by leaving 
it on the Sunday morning with the level of the materials below the 
bottom of the gas tube, no difficulty whatever has been experienced 
in letting the furnace stand as usual. Since the gas has been used, 
the last six barrows of coal and coke have been omitted in the last 
two charges every Sunday morning, for the purpose of lessening 
the amount of heat directly under the gas tube, without any injurious 
effect on the furnace, * 

The same plan of taking off the gas has also been employed for 
the last three months by Messrs. Fletcher, Solly, and Urwick, at the 
Willenhall Furnaces, Willenhall, as shown in Fig. 4. In this case 
the gas is taken from one furnace out of three, and is burnt under 
the boilers of the blast engine, serving to raise all the steam for 
blowing the three furnaces, This application has proved so satis- 
factory that the apparatus is now being applied to one of the other 
furnaces, for the purpose of heating the hot air stoves by the gas. 
In the boiler furnaces a little coal was at first kept burning, as a 
precaution to ensure the gas being always ignited; but it has not 
been considered necessary to continue this, and the firegrates have 
been covered with a layer of firebricks, as shown at M, Fig. 4, to 
form a complete hot chamber for the combustion of the gas: this 
arrangement has now been in constant use for nearly two months 
without any objection being experienced. ‘The chimney for the blast 
engine boilers is 120ft. high, and 8ft. diameter inside all the way up. 

‘The cast-iron gas cylinder G, Fig. 4, is in this case made bell- 
mouthed, as shown enlarged in Fig. 5; it is attached to the wrought 
iron tube A by four large wrought iron hooks L rivetted on the 
tube and catching lugs cast on the top edge of the cylinder; there 
are also four intermediate screw bolts and lugs N to hold up the 
cylinder in case of any of the hooks giving way. This cylinder 
was originally cased with firebricks, as shown in Fig. 5, but some 
of the tirebricks have come off, in consequence of their being sepa- 
rately held by bolts screwed in the cast iron. 

The furnace at the Old Park Ironworks was previously 8ft. 
diameter at tne filling holes; but as it was desired not to diminish 
the area of opening at the top by the insertion of the gas tube, the 
furnace top was taken down about 9ft., and rebuilt vertically, as 
shown in Fig. 2, so as to obtain a diameter of 10ft. at the filling 
holes, By this means the area of opening around the gas tube was 
made greater than the previous area of the entire open top. The 
portion of the gas tube A which descends into the material of the 
furnace is 4}ft. diameter, giving Li square feet area, and the annular 
area around it is 73 — 16 = 62 square feet area; while the previous 
diameter of sft. gave only 50 square feet area. ‘The effect of this 
increased area of opening at the furnace top is to allow the most 
complete freedom for the gas to escape at all times; for even if the 
gas valves be closed at all the boilers and no gas be used under them 
from any cause, there is still an area left one-ifth greater than before 
for the gas to escape at the tunnel head. 

The descending gas main B to the boilers, Fig. 2, is 16 square 
feet area. ‘lhe chimney F is 130ft. high and t}f, diameter 
inside at the top, or 33 square feet area, and is sufliciently powerful 
to draw off ordinarily the whole of the gas from the furnace; as 
shown by the fact that the top of the furnace is frequently so free 
from flame that a person might safely walk across the top of the 
materials. At times, however, owing to the materials giving out 
more gas than is drawn down the tube and consumed under the 
boilers, a considerable quantity escapes in flame at the furnace top, 
This is an evident advantage of the plan of taking off the gas from 
an open-topped furnace; since the furnace is in no case liable to be 
injuriously affected by any back pressure, the open top around the 
gas tube acting always as a self-acting safety valve, which never 
allows the pressure inside the gas tube to exceed a definite small 
amount corresponding to the resistance of the 5 ft depth of materials 
through which any gas must pass that does not enter the tube. From 
experiments formerly made by Bunsen and Playfair it was found 
that the pressure that exists at 5 ft. below the top of the materials in 
blast furnaces is equivalent to a column of water }-in. high, This is 
corroborated by the result of measuring the pressure in the top of 
the gas tube at the Old Park lron Works, in which the above pres- 
sure was indicated at a time when there was a considerable quantity 
of gas escaping round the tube ; at another time when scarcely any gas 
was escaping the pressure was found to be less than half that amount, 
being barely perceptible, It is a rather remarkable circumstance that 
every stroke of the blast-engine was perceptible at the top of the 
furnace in the increased pressure of gas in the tube, as shown by an 
ignited jet of the gas issuing through a small hole in the tube, which in- 
creased and diminished with each stroke of the engine. From this it is 
evident that any restraint upon the free escape of the gas must have 
its effect upon the whole furnace, checking to a proportionate extent 
the entrance of the blast into the furnace, and consequently retard- 
ing its action and diminishing its make so long as such a bac 
pressure exists. 

The working of the open-topped furnace at the Old Park Iron- 
works, from which the gas has been taken off, has clearly proved that 
allowing the gas to escape at the furnace-top with the greatest freedom 
possible is very beneficial to the working of the furnace; for since 
taking off the gas the average make per week has been greater than 
previously, wlule the materials used have been exactly the same. 
his will be seen by the following particulars, which are, in the iirst 
place, the amount ot iron made by the furnace called No, 2 during the 
three months before the gas was taken off from it, and also the make 
of another furnace, called No. 3, of the same size, working at the 
same time, the same materials and same quantity of blast being 
supplied to each furnace: and secondly the make of the same two 
furnaces during the last three months, while the gas has been taken 
off from No. 2 and not from No. 3. 

No, 2 Furnace, No.8 Furnace. 


‘ons, Tons, 
Total make of iron during 8 months = 
before taking off gas . . . + 1486 1519 
Total make of iron during last 8 months - 
with gas taken off from No. 2 furnace f 1652 1545 


This increased make may be partly accounted for by the increased 
amount of blast supplied to the furnace by the blast-engine since the 
gas has been taken off, owing to the pressure of the steam being kept 
up more uniformly since the boilers have been heated by gas. It is 
also probably due in part to the combustion of the fuel at the top of 
the furnace being less rapid, in consequence of there being less heat 
at that part, which causes it to give out more heat and produce a 
better effect when it descends into the lower part of the furnace, 
This also accounts for a perceptible grayer quality of iron being 
made by every furnace from which the gas has been taken off, when 
the same burden has been continued that was on the furnace before 
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aking off the gus, except at Brymbo, where a leaner ironstone has 
been used since the gas apparatus has been at work. ‘The increased 
make may also be partly due to the mode of filling, with the gas tube 
in the centre of the furnace-top, which causes the materials to be 
spread in more uniform layers round the outside of the furnace. — It 
is possible it may also, to some slight extent, result from a large pro- 
portion of the dust which is thrown into the furnace along with the 
calcined ironstone and coke, being driven out of the furnace again 
through the gas tube, thus enabling the furnace to drive faster in 
consequence of the blast not being impeded in its passage through 
the furnace by the presence of this useless dust. 

At the Brymbo Ironworks the furnace No, 2, from which the 
gas is taken off, has been working alongside another furnace No. 1 
of rather larger size, both being fed with the same materials. The 
following comparative statement shows the average weekly make of 
iron from each furnace for a whole year before the gas was taken off 
from No, 2 furnace, and for a corresponding period since :— 

No. 2Furnace. No. 1 Furnace. 


A ‘ons, Tons, 
verage weekly make of iron during 1) 1 x 
year before taking off gas............006 § 104% 1054 
Average weekly make of iron during 1 
h ’ , i 
with gas taken off from No. 2 eet 108} 1103 


The result shows a slight increase in the average make of both 
furnaces since the gas was taken off, of about the same amount in 
each, namely 4 per cent. in No, 2 and 43 per cent. in No. 1 furnace. 
The saving effected at Brymbo in cost of fuel for the blast-engine 
boilers by taking off the gas is shown by the followi: g statement of 
the consumption of slack, reckoned as good coal, during the two 
years before and after the gas apparatus was applied :— 
Coal consumed at boilers 
per ton of iron made 


} before taking off gas ............ 5°94 ewt, 
Ditte ditto 


after taking off gas. ............ 1°29 ewt. 

Saving 4°65 ewt. 
Say 4} cwt. saving per ton of iron made, which at 3d. per ewt. 
makes Is, 14d. saving per ton of iron made; and this on the total 
make of 11,285 tons of iron from the two furnaces during the year 
after taking off the gas amounts to a total saving of £635. This is 
exclusive of the saving of labour in firing, wheeling away a: hes, and 
boiler repairs, the amount of which is considerably lessened. 

The consumption of coal in the two furnaces at Brymbo per ton 
of iron made, during the same two years before and after using the 
gas from No, 2 furnace, was as follows :— 

Coal consumed in furnace: 
per ton of iron made 
Ditto ditto 
The total consumption of coal per ton of iron made, including the 
blast-engine boilers and hot-air stoves, was as follows :— 
Total Coal consumed ) 
per ton of iron made § 
Ditto ditto alter taking off gas ........00..... 47°01 ewt. 
From this it appears that the total quantity of fuel consumed per ton 
of iron made has been less since the gas was used, although the 
furnaces have been supplied with a greater amount of lean ironstone 
during the latter period, as will be seen from the increased propor- 
tion of ironstone used per ton of iron made, which was as follows : 
Tronstone used per ton of iron made, before taking off gas 61-95 ewt. 
itto ditto after taking off gas 68°44 ewt. 
being an increase of 10 per cent. after taking off the gas. Owing 
also to the greater leanness of the ore, a greater proportion of lime 
had to be used in the furnaces, the amounts of calcined limestone 
per ton of iron made being as follows :— 
Calcined Limestone t] bef, : 2 
per ton of iron made § ore taking off gas... 15°08 ewt. 
Ditto ditto after taking off gas .. ee 16°86 ewt. 
being an increase of 12 per cent. in the latter period 


$ \ before taking off gas ...... 44°18 ewt. 
after taking off gas ......... 43°92 ewt. 


before taking off gas ............ 52°09 ewt. 









As regards the quality of the iron produced there was no per- 
ceptible difference before and after taking off the gas: and from the 
foregoing particulars it is evident that, if the ironstone had been of 























equal quality after taking off the gas, the iron produced would have 
been of a greyer quality; since rather less coal in the furnace has 
sufficed to reduce 10 per cent. more ironstone and 12 per cent. more 
lime. This is confirmed by the experience of the working at the 
Old Park Ironworks, the Willenhall furnaces, and the Barrow fur- 
naces, near Ulverstone, where the same burden of coal has produced 
iron of a slightly greyer quality since the gas been taken off, 

The working of these furnaces appears to lead to the conclusion 
that the open-topped plan of taking off the gas is preferable to the use 
of a close top; for with the latter there is occasionally a considerable 
pressure on the materials at the top of the furnace, owing to its 
producing at times more gas than is drawn off. This has a tendency 
to change the quality of the iron produced from grey to white, as was 
proved at the furnace at Bilston previously referred to ; and accounts 
for close-topped furnaces in general working with greater irregularity 
than open-topped ones. No doubt this disadvantage in close-topped 
furnaces might be in a great measure obviated by the use of a 
sufficiently powerful chimney to draw off the maximum amount of 
gas produced by the furnace: but even then the closed-topped plan 
has the disadvantage that the level of the materials in the furnace 
cannot be seen, which often causes it to be irregularly filled; whereas 
in the open-topped furnace the fillers have their eye continually 
on the level of the materials, and have no excuse for the furnace not 
being always kept full. With achimney of a sufficient height it 
has been seen that the whole of the gas is drawn off from the open- 
topped furnaces, except at the times when an excess of gas is made 
in the furnace, which should be allowed to escape under all cireum- 
stances, to prevent the working of the furnace being interfered with ; 
but with close-topped furnaces it has to be observed that the loss of 
gas, which inevitably occurs at each time of opening the top for 
tilling, takes place at all times, whether there is a surplus supply of 
gas or not. 

This open-topped plan can be readily adapted to any existing 
furnaces without the necessity of raising their height, as is requisite 
with the close-topped plan to allow room for the apparatus. It is also 
worthy of note that the working of every furnace where this plan 
has been tried has been improved, which the writer believes is not 
the case where a close top is used. In several furnaces working 
with close tops a larger quantity of fuel has been found necessary to 
produce the same quality of pig iron. In one case at Middlesborough, 
where a superior description of close top is used, the furnace takes 5 
to 7 per cent. more fuel per ton of ironmade. At another ironworks 
there the writer was iedeunal that the extra quantity of fuel re- 
quired by the furnaces when working with close tops quite 
counterbalanced the saving of slack at the boilers. This is directly 
contrary to the experie:ce of those who have used the open-topped 
plan described in the present paper. There is one point of difference 
between the two plans which must not be left unnoticed: with a 
close top the gas may be burnt under boilers, in stoves or heating 
furnaces, without any high chimneys being necessary to create a 
draught, the gas being forced down from the furnace by not being 
permitted to escape at the tunnel head; whereas with an open top a 
chimney of sufficient height and area to produce a good draught is 
essential to draw off the whole of the gas produced by a furnace. 
The writer believes, however, that a close-topped furnace would work 
much better if the whoie of the gas were drawn off as it rises, and 
that there is a loss instead of any saving in not providing sufficiently 
powerful chimneys to effect this; the experiment made at Bilston 
having clearly proved that any pressure of gas in the furnace top is 
injurious, at least with Staffordshire materials. 

In conclusion the writer would remark that the object of this paper 
is to elicit the facts as to the respective advantages of the several 





plans that have been tried for using the waste gas from blast furnaces, | 


so as to aid if possible in overcoming the difliculties that have been 
met with hitherto in its utilisation, and to lead to the general adop- 
tion of this important source of economy, which is more especially 
desirable in the South Staffordshire district since the principal seams 
of coal are becoming so rapidly exhausted. Only six months ago no 
use was made of the waste gas from any one of the 126 furnaces then 
in blast in this district ; and at the present time it is only made use 
of from three, namely one at Wednesbury, one at Willenhall, and 
one of Mr. Blackwell's at Dudley. In Scotland the plans tried some 
years ago failed to produce any economical result, so that they were 














abandoned; and no use is there made of the waste gas up to the 
present time. Inthe other iron-making districts of England it is 
economised at some works but not at others, though the advisability 
of doing so is now almost universally admitted ; and the writer feels 
sure that in a few years there will not be many ironworks where it 
is not made use of. The great importance of the question is apparent 
on considering that the saving effected by making use of the waste 
gas from one furnace on the plan now described is equal to from 
£500 to £1,000 a year, according to the value of slack at different 
works. ‘l'aking the average saving at £750, if the plan were adopted 
at only 100 of the 126 furnaces now in blast in South Staffordshire, 
an annual saving of no less than £75,000 would result to this district 
alone, 








Contracts for two large steam iron transports have just been 
issued by the Admiralty, one to Messrs. J. Laird and Sons, of 
Birkenhead, and the other to Messrs. Samuda, of Poplar. 
transports have been designed in the Controller's department at 
Whitehall, 

AGricutturaL Meetine 1x Hotranp.—A great trial of mowing 
machines, haymaking machines, and horse rakes has just taken 
place before the Agricultural Society of Holland, on the estate of 
Baron Verschner, near Haaerlem. ‘The grass upon which the prin- 
cipal trials took place was so long and heavy that some of the 
machines broke down, and the best English machines were severely 
tested. The first prize for mowers was awarded to one of Burgess 
and Key’s machines, exhibited by Messrs. Keyser and Swertz, of 
Amsterdam; the second prize to Wood’s machine, exhibited by Mr. 
Cranston, of London ; the third to Burgess and Key; and the fourth 
to Mr. Stout, near Haaerlem. ‘The first prize for haymakers was 
awarded to Messrs. T. W. Ashby and Co., of Stamford; second 
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prize to Nicholson’s machine, made by Messrs. Ransome and Sims, 
of Ipswich. The first prize for horse rakes was divided equally 
between 'T. W. Ashby and Co, and Ransome and Sims. The Baron 





Verschner and Mr. Barnard each exhibited a haymaker of Smith 
and Ashby’s make, both of which had been in use ten years, and to 
each of which the committee awarded a prize of 50 florins. The 
prize for the largest collection of implements was awarded to Messrs. 
Ransome and Sims. <A great number of persons from all parts of 
Holland and Belgium were present at the trials, in which they ap- 
peared to take considerable interest. 





Accipents 1N Coat Muines.—The usual annual reports of the 
| Government Inspectors of Coal Mines — those relating to the 
casualties which occurred during 1860—have now been printed. 
They show, unhappily, that although the number of separate 
accidents exhibits a diminution of nearly 5 per cent. as compared 
with the preceding year, the deaths resulting therefrom have 
increased to the fearful extent of more than 22 per cent. Upon the 
whole, however, the reports cannot be regarded as unsatisfactory, 
there being a general diminution in the number of deaths, with the 
single exception of those from explosions; and, as to the casualties 
| under this head, it is but just to remark that the difference is 
| attributable to the occurrence of three lamentable destructive 
| explosions in districts usually almost free from this class of accident. 
1 Taking the amount of coal raised in 1860 at 72,000,000 tons, which 
we conceive is very nearly the truth, it appears that one death 
occurred for each 64,924 tons of coal raised. The proportion of 
deaths from each class of accident was :—From the explosions from 
| fire-damp, one death for each 198,347 tons of coal raised; from falls 
| in the mine, one death for each 1%5,567 tons raised; from accidents 
in shafts, one death for each 395,604 tons; from miscellaneous 
| accidents underground, one death for each 590,164 tons; and from 
| accidents at surface, one death for each 1,333,333 tons of coal raised. 
| Again, the reports under consideration show that whilst the average 
| number of lives lost for each 1,000,000 tons of coal raised during 
| the five years ending 1859 was about 15°5, the number during 1860 
| was about 15°4, a circumstance which shows that, although the 
exceptionable accident from explosions during the year reported 
upon necessitates an unfavourable comparison with the preceding 
year, there has been a trifling improvement as compared with former 
years. 
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TO CORRESPONDENTS. 
bah rt. Sor binding the volume can be had from the publisher, price 28. 6d. 
eac 


*,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, &c., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 





J. A. D.—Weare sorry you should have felt hurt by our reply. We meant 
no personal affront, very Jar from it, 

J. N. —There will not be any Further examination for appointments in the 
Public Works Department of ladia until next May. 

A. M. (Brighton). — Lord Caithness resides at present at 17, Hi'l-street, 
Berkeley-square. You cannot obtain what you want uutil May, 1862. 

. T. C.—The plan is old, but does not succeed. Mr. Miller, R.N., took out a 
patent for propulsion by this method a sew yeurs ago. (See ENGINEER, 
vol. iii., p. 307). 

J. (York).—You would be much safer by dividing nour invention, as the 
modes are so distinct. It is very questionable whether the patents to which you 
refer are really valid, 

.— Many thanks for your note of the 6th inst., and for the inJormation 
it contains. We do not know of any book giving the particulars you seek, ant 
do not believe there is one in existence. 

A Rustic (Glasgow).— Your plan would not succeed. The wheels would wear 
very unequally, there would be enormous friction, verrly double the weight 
of iron would be required, the wheel could not be coned, and the space or 
groove would soon be silled up by dirt and dust. 

A Susscriser (Manchester) —You are perfectly at liberty to use the machine VY, 
as you sry, it was previously patented and the previous patent has expired. 
It is immaterial whether it was ever in operation, the fact that it was patented 
and that the patent has erpired Leing supicieat. 

Frerro.—As an easy rule. the length of ports showld be two-thirds, the width 
of steam-ports one-twelfth, ant wlth of echaust one-eighth diameter 
of cylinder, We imust rever you to Mr. Bourne's work jor information 
as to lap aad lead, as it would occupy too much space here. There would be 
muh dificulty in obtuining the situation you reser to, unless you have con- 
sideruble interest. 
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CEMENTS. 
(To the Editor of The Engineer.) 

Sir,—Having seen the notice of a new cement, formed of a composition of 
oxy-sulphuret of lime and iron pyrites deprived of their sulphuric acid, I beg 
to say that I have seen this refuse of sulphuric acid mixed with common 
lime and sand, ground up together, that has stood exposed to the action of 
escaped acid ‘from a chemical works more than twenty years, and is as hard 
and durable as the day it was set. . 

I have used it in the repair of chimneys for a number of years, and find it 
the best cement for resisting decay. JOUN FAULKNER, Manchester. 

Lichfield Cathedral, June 22nd, 1861. 


PERMANENT WAY “‘FISH-JOINTS.” 
(To the Editor of The Bugiueer.) 

Str,—In your impression of the 5th I find a diagram of an improved 
“ fish-plate ” for permanent ways, invented by Mr. Dering. I may inform 
you that a similar plate in every respect was introduced at York, by the late 
Mr. James Gow, locomotive engineer, in January, 1860, and is now in daily 
use in the York-yard, without any apparent deterioration. I do not, inany 
degree, doubt Mr. Dering’s originality, as 1 am quite aware that inventors 
may have parallel ideas. JOoUN F. STEPHENSON. 

North-Eastern Railway, Locomotive Department. 

York, July 10th, 1861, 








RAILWAY COAL-BURNING. 
(To the Editor of The Bugineer.) 

Sir,—We would infer, by your last week's publication, that the engines on 
the Eastern Counties Railway consume their smoke. Pray don’t let anyone 
persuade you to take that in, as the reverse is the case, and it is such a 
nuisance that it is the eomplaint of all who use the line, and one that must 
be remedied, or it will be a serious matter to the company. 

I have the misfortune to live close to the line, but unless the nuisance is 
abated I shall not do so long, as it is intolerable. CaM. 

Cambridge, July 10th, 181. 

STEVENS’ PATENT. 
(To the jBditor of The Bugineer.) 


Six,—I perceive that Mr. Charles Stevens, of Welbeck-street, has taken 


out a patent for the manufacture of an article resembling honey (No. 3104, 
described in your last number). Permit me to inform him, and all others 
inte.ested in the matter, that, so long ago as the year 1543, with the 
assistance of the late Dr. Ure, 1 manufactured a syrup identical with that he 
describes in his patent, and by precisely the same means, the saccharisation 
of potato starch by malt diast The hinery by which this was per- 
formed still exists, ‘and the ture on a considerable scale was only 
poevented by the rapid advance in the price of the potato, the result of the 
disease which made its advent about or soon after that time. ‘The syrup I 
made was of a bright golden colour, very sweet, and was produced at a cost of 
about three halfpence per pound. E. C. H. 

London, July lvth, 1861. 

You have my name and address, 
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ROAD LOCOMOTIVES. 
(To The Bditor of The Bagineer.) 


Sirk,—Mr. William Clark Inglis and Mr. F. H. Hemming have both mis- 
construed my meaning in reference to the wheel forming the “ principal 
part” of a traction engine, as my opinions strictly correspond with the 
iormer gentleman's remarks on the prineipal desiderata in designing a 
common road locomotive. I consequently did not intend this remark to be 
general, but simply to apply to Bray's and to Boydell’s engine. 

1 also take this opportunity of contradicting the insinuation of Mr. Hem- 
ming, viz., that lam an ‘interested advocate.” 1 beg, therefore, to inform 
your readers that I am interested in no way, pecuniarily or otherwise, with 
any of the proprietors of engines mentioned in my paper, and it is only due 
to them to state that I have received the greatest courtesy and attention 
from all when collecting information on this deservedly popular subject 
Mr. Charles Burrell, of Thetford, not excepted, whom I hold to be the true 
“exponent” of Boydell’s system). 

Cnartes B_ Kixe, Mechanical Engineer. 

7, St. Paul’s-churchyard, London, E.C., July 6th, 18u1. 





IRON ORES. 
(To the Editor of The Engineer.) 

Sirn,—Upon reading the abstract of Mr. Riley’s paper ‘* On the Manufac- 
ture of Iron,” in Tux ENG@INKer of the 3st May, I notice, when speaking of 
iron ore, he states that the red hematite yields from 40 per cent to 55 per 
cent, of iron, and the brown hematite as yielding from 3s per cent. to 
4) per cent. I am rather surprised at this assertion coming from an 
experienced assayer, as Mr. Kiley must be. I have frequency assayed 
ditferent samples of red and brown hematite (the red principally had from 
Cumberland, and the brown from Devonshire, Somersetshire, and Llantris- 
sant), and found the red hematite to contain, upon an average, from 60 per 
cent. to «5 per cent., and the brown trom 4v per cent. to 05 per cent, of 
iron, though samples can be picked which yield considerably more. 

When speaking of the clay ironstones, he says they yield from 25 per 
cent. to 3U per ceut, 
clay ironstones are invariably calcined before they are introduced into the 
blast-furnace, in which state they yield from 57 per cent. to 44 per cent. of 
iron. M. J. Daviss. 

P.F., Merthyr Tydfil, June 27th, 1361. 


Mr. Riley referred to the percentage obtained ia actual working from th 
yr¢ 5, Eb.) I o J 
D.). 


blast-surnace.—E, 


Tuk ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct srom the upice on the Following teria :— 

Half-yearly (including dowhle number), 15s. 9d. 
Yearly (including two double numbers), £1 118. Gd. 
Ty credit be taken, an extra charye of two shillings and sixpence per annum 
will be made. 
Tue ENGINEER is veyistered for transmission abroad. 


Advertisements cannot Le guaranteed insertwn unless delivered before eight 
o'clock on Thursday evening in each week. The charge for Jour lines and 
under is halj-a-crown, each line asterwurds, sixpence. The line averages 
nine words; blocks ave charged the same rate for the space they fil. All 
single advertisements Jrom the country must be accompanied by stamps in 
payment, 

Letters relating to the advertisement and publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; ail other letters 
and communications to be addressed to the Editor of Tur ENGineer, 163, 
Strand, W.C., London, 


I presume Mr. Riley means in the raw state, though | 
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THE NORTH STAFFORDSHIRE RAILWAY ACCIDENT. 


Mr. BIpDER, in the course of a recent discussion at the 
Institution of Civil Engineers, declared his belief that rail- 
way travelling, at aspeed greater than thirty miles an hour, 
was unsafe. An examination of the evidence adduced on 
the inquest upon the three victims of the late railway disaster 
near Burton-upon-Trent, goes towards enforcing this con- 
viction upon the minds of the public generally. On the 
21st ult. a passenger train running upon the North 
Staffordshire Railway run off the line some three miles from 
Burton, the engine, tender, and guard’s van going down a 
bank, killing the enginemen and guard, and fatally injuring 
the fireman in their descent. But for a telegraph post (it 
must, we should think, have been a stout one, and well 
fixed), against which the front carriage struck and stopped 
short, many of the passengers might have shared the 
same fate. As it was, nearly all in the train, which had 
been dragged 190 yards over the sleepers, were more or 
less injured. Upon investigation it does not appear that 
the cause of this disaster was the breaking of a rail, or 
of an axle, or a wheel, or in the loosening of a tyre, 
or in the occurrence of any decided failure in any part 
either of the train or the permanent way. The former 
was made up of rolling stock which does not appear to 
have been at all out of order, and the general testimony of 
at least the servants of the railway company went to show 
that the line, which presented neither steep gradients nor 
sharp curves, was in good, if not binees Bn condition. 
| Upon this view there would, perhaps, be no such thing as 

safety upon the best made and most carefully-worked rail- 
| way in the world. For although it came out that the train, 
[just before leaving the rails, was running at a rapid rate, 
It ought practically to have kept the line as well at a speed 
| of 60 or even 70 miles an hour, as when moving at half that 
| velocity. Mere speed, however expensive,and however much 
itmay hasten the wear of the permanent way and rolling stock, 
and however much it may increase the chance and destruc- 
tive results of collisions, ought, so far as the mere stability 
| of the train upon the rails is concerned, to be entirely safe. 
| Looking further into the evidence, however, we find Captain 
| Tyler testifying that the tank engine attached to the train 
| was one of a kind that would not run steadily at a high 
| speed, such as 35 or 40 miles an hour. On leaving a curve 
|and entering upon a straight line the engine, Captain 
| Tyler said, must have begun to oscillate, the line having 
been found “twisted” alternately to the right and left for 
about 90 yards, “at the end of which the engine burst the 
road altogether.” A joint-chair was found slightly shifted 
| upon the sleeper where this oscillation was believed to have 
commenced, and on an examination made not long after the 
accident, new fastenings were found to have been put in 
at this and twoor three contiguous chairs. A police sergeant 
from Tutbury gave the following most remarkable evidence : 
—“On the day following the accident I went down tothe 
place; and between the wood bridge and the spot where 
the engine went over the embankment I found that at the 
| joints of many of the rails there were vacant spaces of 
from one to three inches in length, the rails not fitting up 
to each other. ‘The middle of one cf the rails was much 
| worn and laminated. Several of the ‘chairs’ had none 
| of the ‘trenails’ by which they ought to be fastened to 
|the sleepers knocked in, and in one instance both the 
, chairs on one sleeper were loose. Several of the chairs 
| were broken, and in many cases the ‘key’ holding the 
| rail fast in the chair was out. Some of the sleepers were 
so rotten that I could crumble them in my hand, and in 
several places I noticed that the ends of the two rails at a 
joint were not of the same height. When I went to the 
| place again on the Wednesday following I found that all 
| the ‘ trenails’ and ‘keys’ had been put in, and that the 
| broken pieces of rail at the spot where the engine went 
over had been removed. ‘The line from Tutbury to Derby 
| is fish-plated and bolted at the joints of the rail, but there 
| is nothing of the kind on the line to Burton.” 
Of course there was a plate-layer of the railway company in 
the court to deny every word of this, excepting, perhaps, the 
fact of the police sergeant having been down the lineona self- 
imposed task of inspection. As for the speed, a passenger by 
| the train testified that, although it left Burton at a greater 
| speed than usual, it was, when half way between Burton and 

Tutbury, moving at about its usual speed, which was 

accelerated just before the accident took place. Another 

witness, who attended the fireman in his dying moments, 

testified that he heard him say, “ We were not going fast.” 
| 'T'wo or three gentlemen, however, including the manager of 
the line, and all of whom must have been miles away when 
| the accident occurred, insisted upon oath that the train was 
| going at a “fearful speed,” say 60 or 70 miles an hour. 
| duch evidence may be given, and possibly received, with 

great convenience to all parties, excepting, of course, those 
| upon whose inquests it is sworn, and those, perhaps, still 

living, whose flesh has been torn, and whose bones have 
been broken and bruised in the mishap in connection with 
which it is elicited. Captain Tyler confined his expression 
of opinion as to the speed toa limit of 35 or 40 miles an 
hour, but the coroner’s jury, by their verdict, found that 
“the train was travelling at too great a speed, and the road 
was not in a good state,” and to these circumstances they 
attributed the disaster. While the evidence justified no 
other conclusion, this verdict cannot be thoughtfully re- 
garded without alarm. If trains are likely to go off the 
rails when running at “too high a speed,” and if this 
excessive speed be 35 or 40, or even 60 or 70 miles an 
hour, to what dangers are thousands of railway passengers 
daily exposed? If the slight loosening of a chair, here and 
there, be so fatal, how great is the risk that, of upwards 
of 75,000,000 chairs in use on the railways of this kingdom, 
a few thousand may at any time become loose! Our 
safety, apparently, hangs upon a thread. We would 
| rather be disposed to believe the evidence of the police- 


























sergeant (and why, indeed, should we not believe him ?) 
as to the glaring defects of the way, improbable as it may 
appear that such defects could be permitted to exist on an 
English railway, than to accept the conclusion to whic 
the verdict under notice directly leads, that, without any 
conspicuous faults in the rolling stock or permanent way 
of a railway, every passenger by such a conveyance is con- 
stantly exposed to almost even chances of destruction. 
Dr. Baly lost his life, and a great number of people were 
imperilled, by an accident, the other day, on the South 
Western line, and one for which it was found impossible 
to account. The Great Northern accident at Hatfield was 
attributed to a defect in a crossing-rail, and even in that 
case there were experienced engineers to testify that the 
defect was not of a nature to have caused an accident. 
When are we to know the conditions of safety and of 
danger? If the former depend, as we apprehend they do, 
upon improved permanent way and more vigilant super- 
vision and careful attendance upon the line, we hope the 
fact will at once be made known. As for tank engines, as 
a class, it is unnecessary to suppose that they are more 
likely than engines with separate tenders to run off the 
line. Whether coupled, or not, to a train, a tank engine 
may be so constructed as to run with the utmost steadiness 
practicable onarailway. Under normal conditions; a tank 
engine drawing a passenger train should never jump the 
line at any attainable speed. Let abnormal irregularities 
of line, and defects in the hanging of carriages upon their 
springs and axles, be, therefore, at once corrected, and for 
good. 

IRON-CASED SHIPS. 


THE concluding lectures of Captain Halsted, R.N., on 
iron-cased ships, have at length come into our hands, and, 
like those which preceded them, deserve the very serious 
attention of all who are endeavouring to assist in the 
solution of the greatest mechanical question of the day. 
In these last lectures the gallant officer undertakes to 
speak, with his accustomed confidence and freedom, of the 
various attempts which the Admiralty have made to solve 
this question, in the designs of the iron-plated vessels 
hitherto constructed; and accordingly furnishes us with 
elaborate criticisms of tve Warrior and her designers, into 
which criticisms we think it worth our while to look. 

Captain Halsted opens his attack upon what is con- 
fessedly a weak point in the position which the Admiralty 
constructors occupy, viz., their inexperience in reference to 
iron ship construction. This isa point to which we long 
since considered it our duty to direct attention, and upon 
which we certainly spoke with frankness. At the same 
time it should be remembered that it is one of those con- 
siderations which it is very easy to exaggerate, and Captain 
Halsted most certainly does exaggerate it in his remarks. He 
even goes so far as to say that a wooden shipbuilder is no 
more capable of constructing an iron ship than a tailor is 
egpable of making a boot. In another = he sneers at 
the naval architects at Whitehall as men opposed to the 
dictates of common sense, and inferior to certain other naval 
architects who exist somewhere, and who are not troubled 
with what he calls “high science.” Now all this is very 
erroneous, and unsusceptible of justification. When the 
change from wood to iron, as a shipbuilding material, had 
to be made in the mercantile navy, it would have been 
absurd to say that the shipbuilders themselves were not 
better qualified than any other persons to make it. Indeed, 
it is a well-known fact that, when other persons took the busi- 
ness partially into their hands, as they did in many cases, 
they failed altogether to produce strong and efficient 
vessels. And now that the change from wood to iron has 
to be made in the Royal Navy, it would be equally absurd 
to suppose that the designing of our ships must necessarily 
pass into newhands. That the Admiralty constructors should 
strengthen themselves for their new task by taking to their 
aid an iron shipbuilder or two qualified to assist them we 
admit, and have repeatedly urged, but to suppose that those 
constructors could be advantageously replaced by any 
private shipbuilders whatever, is to misconceive the facts 
of the case, and to underrate the experience which the 
Government designers have long been acquiring. Much 
of that experience is essential to the constructor of a ship 
of war, whether it be of wood or of iron, and it is not, and 
cannot be, possessed by private builders. If there should 
be any doubt in the minds of our readers on this point, 
they will at least agree with us in asserting that Captain 
Halsted is not a proper person to discriminate between the 
rival qualifications of professional shipbuilders, and conse- 
quently that he is not justified in pronouncing confident 
judgments on such a subject. We insist strongly upon 
this, because throughout these concluding discourses of his 
Captain Halsted makes the mistake of supposing that he . 
is entitled to speak with as much confidence upon ship- 
building questions as upon points of seamanship—a mistake 
which no reader of his will be likely to fall into with 
him. 

Readers of THE ENGINEER—most well-informed per- 
sons, indeed—know by this time that the armour of the 
Warrior is applied to some 212ft. of the midship portion of 
the ship only, the bow and stern being left unprotected 
by thick plates, and the ship being crossed at the ex- 
tremities of the cased portion with massive bulkheads built 
and plated like the sides. Most of them know, also, that 
the primary object of this arrangement was to keep the 
extremities of the ship light, so that her movements might 
be easy in a sea-way, and also to make the weight of the 
armour as little as possible consistently with the permanent 
security of the hull. It is pretty generally understood, 
likewise, that Mr. Scott Russell claims the origination of 
this device, and alleges that it formed part of a design 
which he submitted to the Admiralty in 1855. Under 
these circumstances, one would have expected great mode- 
ration in Captain Halsted’s discussion of this feature of the 
Warrior. Strange to say, however, it is the feature upon 
which he expends his pungent language most profusely. 
We cannot suspect the gallant officer of conscious misrepre- 
sentation; but as evidence of the extent to which he can 
unconsciously proceed we quote the following passage :— 
“ It is claimed,” he says, “ as a special proof of the ‘ high 
science’ displayed in the construction of the Warrior, that 
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the displacement given to the central box is such that when 
the two separate ends, which alone make her a ship, are 
destroyed, the centre will still remain afloat with the wrecks 
attached to it; and for the first time in her English life, 
High Science has thus been employed by Naval Architecture 
to assist in making provision, not against any imjury 
to, but for the certain destruction of, about 100ft. in 
length of the two ends of one of the largest and handsomest 
ships she ever saw built in this or any other country.” 
In opposition to this most grievously unfair statement we 
assert that the “destruction” of the extremities of the 
Warrior, or their reduction to the state of “ wrecks,” was 
never contemplated by her constructors, or even thought of 
he sny one save the writer of the previous sentence, and a 
few newspaper correspondents who cannot be expected to 
know any better. Nor is it reasonable to suppose that a 
ship with the Warrior’s speed and offensive power is at all 
likely to be reduced to such a condition, even in the severest 
action which she may be called upon to fight. To “destroy” 
a ship of the Warrior’s strength, and make a “ wreck” of 
her, are things easy enough to write about, but scarcely 
possible to accomplish. A ship penctrable by shot is likely 
to be sunk, and a combustible ship is likely to be consumed 
by fire ; but even in action ships are not often “ destroyed” 
by other means than these, and against both of these means 
of destruction the Warrior is supposed to be protected. In 
honest truth it is mere childishness to talk of the extremities 
of the Warrior being “destroyed” at all by any quantity 
of shot or shell. She may be knocked about, and perfo- 
rated, and, perhaps, fired more or less in those parts; but 
she is far too well and stoutly built throughout ever to 
fulfil the doleful prophecies of Captain Halsted and other 
alarmists. But if she were not—if there were as much 
sense as sound in their objections—it would be grossly un- 
fair to sneer at scientific shipbuilders in general, and the 
Admiralty designers in particular, on that account, 
because, as we have said, Mr. Scott Russell is the 
recognised author of the plan, and in a former lecture 
of his, Captain Halsted bitterly reproached the Admiralty 
for neglecting the very design by Mr. Russell, in 
which it was first put forward. Further, without com- 
mitting ourselves to an expression of preference for the 
device of stopping the armour short of the bow and stern, 
as compared with the system of coating the side through- 
out, we unhesitatingly say that it is by no means so con- 
temptible a device as Captain Halsted seems to think it. If 
he knew more of the laws which regulate the motions of 
vessels in disturbed water he would think better of what 
he now so warmly condemns. As to the unfairness of 
placing some of the gunners within the armour and others 
without it, upon which the gallant officer dwells with so 
much artificial fervour, it will perhaps be sufficient to say 
that only the guns within the armour would probably be 
fought in close action, and therefore his allusions to “ the 
everlasting lines of Dante” and other imaginative matters 
are thrown away. We regret having to speak so slight- 
ingly on a subject upon which so much eloquence has been 
spent; but we sce no alternative. 

Another subject upon which Captain Halsted writes both 
confidently and erroneously is that of the proportionate 
dimensions of ships. He commences this part of his sub- 
ject by stating that sixteen years ago Mr. Robert Napier 
“announced his intention to make machinery for no private 
ship the proportionate dimensions of which were less than 
six times her breadth to her length.” If he had carefully 
borne in mind that this determination related exclusively 
to 9 in which high rates of speed were required, he 
would not have gone far wrong. But, unfortunately, 
he seems to have lost sight of this altogether, and 
in his last lecture blames the Admiralty designers 
for giving to the Defence and Resistance too small a pro- 
portion of length to breadth, and adds, “ This inferiority 
of their form has been further enhanced by an inferior 
sroportion of steam power.” Nothing could more clearly 
illustrate Captain Halsted’s unfitness to criticise the works 
of naval architects than this. Mr. Scott Russell has 
asserted over and over again, and most shipbuilders of 
experience now unreservedly admit, that there is a length 
of entrance or bow, and also a length of run, adapted to 
each oo on rate of speed, and that no advantage in point 
of speed can be gained by adding to these lengths in any 
particular ship. The question arises, then, are the bow and 
run of the Defence, or the Resistance, of sufficient length 
to render her engine power fully available in producing 
speed? If they are, then Captain Halstead’s criticism is 
perfectly unwarrantable ; and that they are we distinctly 
affirm. The naval architects who designed her lines did 
not determine upon the engine power ; that was fixed upon 
by others. In giving her, as they did, lines adapted for 
even a higher speed than she can possibly attain with her 
engines, they performed their duty efficiently, aad may, 
therefore, repel the taunts of their critic with disdein. We 
by no means approve of the Defence and Resistance, for 
they are seriously defective in many respects; their steam 
power, in particular, is absurdly small. But the blame 
must be directed against the proper persons, and they are 
not, in this instance, the naval architects, but the Board of 
Admiralty. We do not hesitate to state that the main 
features of those vessels were never approved of by the 
staff of shipbuilders and engineers at Whitehall; the ships 
were designed by them under the dictation of the Board of 
Admiralty. As professional men ourselves we think it 
right to make this fact known on behalf of those profes- 
sional men of whom Captain Halstead falls foul so hastily. 

We have not space to follow Captain Halsted through his 
detailed criticisms of the Warrior, and to discuss, as he 
does, the height of ports, breadth of ports, steerage power, 
armament, the fouling of her bottom, and the tongueing 
and grooving of her plates. We must say, however, that 
he is by no means fair in all that he says on these several 
heads. With regard to the height of her ports. for instance, 
he repeats the statements which he made at the Institution 
of Naval Architects in March last respecting the Dauntless 
frigate, and contends, apparently, that the height of a war 
ship’s ports ought to increase in a direct proportion to her 
gross displacement, which would give the Warrior a port 
14ft. Gin. above the water! It will, perhaps, be sufficient 





to ‘say to this that the gallant lecturer is the only 
person who over publicly (or privately, so far as we know) 
committed himself to the advocacy of so extraordinary a 
doctrine. That his view has some truth in it we readily 
admit ; but, like many of his views, it is pushed too far. 
In this connection we may ask why Captain Halsted, who 
finds so much to complain of in the English iron-cased 
frigate, should give the Gloire credit for excellences which 
she does not possess? He tells us that the Gloire’s ports 
are 7ft. out of the water, whereas her designer himself only 
pretends that they are 6ft. Gin., and we have good reason 
for asserting that when she is fully armed, manned, pro- 
visioned, and coaled, they are less than 6ft.!| With re- 
gard to the breadth of the Warrior’s ports, which has been 
narrowed as much as possible at the urgent suggestion of 
many naval officers of eminence, Captain Halsted can 
scarcely find words hard enough to express his disapproval. 
He becomes, in fact, quite absurd in his complainings, for 


he reproaches the Admiralty with giving “ Jack” too 
much protection, and preventing him from sceing his 


enemy openly “ face to face.” If this is not the pedantry 
of seamanship and criticism, too, we are at a loss to know 
what is. Captain Halsted’s argument for large ports which 
shall expose the seamen well, suggests the propriety of dis- 
pensing with armour altogether, and giving the men the 
benefit of fighting on a naked deck; and this recommenda- 
tion might certainly have been reached by a more direct 
process than the lecturer has adopted. 

But we must close these observations, and will do so by 
telling Captain Halsted that he, like the designers of the 
Warrior, has left the extremity of his great war-construc- 
tion in a vulnerable condition. A very little firing indeed, 
from very common-place ordnance, will certainly prove 
sufficient to “ destroy” or make “ wrecks” of these last two 
lectures. Whether his previous discourses will prove 
sufficiently buoyant to keep the wrecks afloat, or whether 
the whole will go down together, remains to be seen. 

THE STREETS OF LONDON. 

UNDER a despotism London might become, what Sir 
Christopher Wren longed to make it, a city having streets 
of definite purpose and direction. A Napoleon, a Nicholas, 
or a Frederick, would not flinch for a moment in ploughing 
it through and through for “ boulevards,” “ prospekts,” or 
“ platzen.” Butsuch powers are not the prerogative of the 
British sovereign, nor are they vested in Parliament, nor in 
the Metropolitan Board of Works, nor in the Lord Mayor, 
nor indeed anywhere. Sufficient for the parish is the evil 
thereof, and none need concern themselves in matters 
beyond the bounds. Let St. Clement’s lock to its Holy- 
well-strect, and meddle not with that venerable nuisance, 
Temple-bar. ‘The awful condition of the houses in Chan- 
cery, in Skinner-street, is enough for St. Sepulchre’s 
without the parishioners troubling themselves about the 
irregularities and minimum width of Newgate-street. But 
a vast proportion of the countless throng who abide in the 
metropolis are so irreverential as to scoff at parochial 
privileges, and would prefer a consolidated London to a 
confederation of petty parishes. The hosts of visitors to 
the Great Exhibition, now less than ten months distant, 
will certainly take this view, and, by their elbowing in our 
streets, will bring home its application to the cockney 
mind. Sheer necessity, after a while, will force us into 
some attempt at improvement, for, in its present state, 
London is almost as impenetrable as a brick-kiln. New 
Cannon-street is an example of what may be done, even if 
the achievement costs a heavy octroi on coal. Moorgate- 
street, one of the very few noble thoroughfares in the City, 
is an example of what ought to be done. The Poultry, the 
narrow lane which is, in reality, the aorta in the great 
circulation of metropolitan traffic, is an example of what 
ought at once to be undone. We have no wish to under- 
estimate the difficulties in the way of any general scheme 
of improvement. ‘The value of land within the City 
is the greatest, unless the inertia of vestries and chartered 
institutions be a greater. All the difficulties, however, com- 
bined bear no proportion to the necessity to which they 
must succumb. When Finsbury-circus shall have become 
a great central railway terminus, and when the London, 
Chatham, and Dover is connected in the Fleet Valley, and, 
through the Metropolitan Railway, with the Great Northern 
and Great Western lines, and when, besides, the North 
London Railway shall pour its vast omnibus traffic into 
Liverpool-street, this necessity for new and direct 
thoroughfares in the City will become imperative. And not 
only are such streets required for the relief, if possible, of 
Ludgate-hill and Cheapside, but more especially for the cir- 
culation of the great additional traffic which the railway 
extensions referred to will bring into the City. And what- 
ever may be the value of land between Cheapside and Old- 
street, it would be sufficiently increased by opening one or 
two broad thoroughfares through it to repay all the cost of 
the undertaking. A work which will be much required 
will be a great street forming a continuation of and 
in the general direction of Holborn. We should suppose 
that it would need to be cut on the north of Holborn- 
hill, extending from the south-eastern angle of Furnival’s- 
inn, across Hatton-garden and Ely-place, into West-street, 
and thence through Smithfield, cutting through on the 
east side, into or below Jewin-street, and thence along Fore- 
street, one of the most spacious thoroughfares of London, 
to Finsbury-circus. Another work, of even greater necessity, 
and involving greater cost, would be the opening of a broad 
street from the foot of Snow-hill through to Moorgate- 
street, if not to Bishopsgate. Such an undertaking would 
be one worthy of London. It would require the widening 
of Snow-hill, the demolition of one side of Cock-lane, the 
cutting of a street from Giltspur-street, into Little Britain, 
between St. Bartholomew’s hospital and the Blue-coat 
school, the removal of the north side of Little Britain, and 
of the south side of Falcon, Silver, and Addle-streets, and 
a breach through the buildings between Aldermanbury, 
Basinghall-street, Coleman and Moorgate-streets ; thence, 

rhaps, through the Draper’s-gardens to St. Helen’s-place, 

Bishopsgate. "Phe utmost length proposed would be a mile, 
— nearly 10,000ft. of the most desirable frontage 
‘or business premises in the City. The ultimate widening 





of Newgate-street throughout will constitute a great 
improvement, but one which will in no way anticipate that 
proposed. Turning towards the West-end, we have Long- 
acre, the true prolongation of Piccadilly, and really a fine 
thoroughfare up to where it ends abruptly in a butter-shop 
in Drury-lane. The Metropolitan Board hope, we believe, 
to extend it to Carey-street, Lincoln’s-inn-fields, and also to 
open a street from Wellington-street into the same neigh- 
bourhood. For purposes of traffic, Great Wild-street, into 
which Long-acre would be first opened, is equal to any 
street of its length in London, and upon sanitary, if 
no other grounds, the admission of daylight to the purlieus 
of Clare-market would be especially desirable. Presuming 
that the Rolls Garden would not be a permanent obstacle 
to the execution of a great public improvement, the new 
street would extend from Carey-street across Fetter-lane, 
and past the market in Shoe-lane to Farringdon-street, 
thence to the open space in tront of St. Sepulchre’s, whence 
a short street would lead into the new thoroughfare from 
Snow-hill to Moorgate-street. Gresham-street is almost 
irremediably narrow and crooked, else it might be made 
to form a part of the necessary line of communication. 

None will for a moment dispute that it is from the want 
of additional streets running east and west that the City 
traffic isso much congested and interrupted. North and 
south there is almost every desirable outlet except at 
Queen-street, which should, if possible, be widened so as to 
form a clearly defined approach to Southwark bridge, now 
hardly discoverable from Cheapside. The Metropolitan 
Railway may, perchance, relieve the streets of some of the 
traffic between the City and the West-end, and the 
Charing-cross line will be of far greater service in the 
same respect, but there is a prospect that the relief occa- 
sioned by these railways will be more than neutralised by 
the additional traffic brought by the lines entering Fins- 
bury and Victoria-street, Smithfield. It cannot, of course, 
be pretended that the need of additional means of com- 
munication is confined to the City, although there this 
need is unquestionably felt with the greatest force. At 
the West-end the area is so much greater, and the alterna- 
tive routes of traffic so much more numerous, that a much 
greater latitude of opinion may prevail as to the most 
necessary works of improvement. Nor, perhaps, is the im- 
provement of any two or three streets, out of the City, 
of the same importance to the whole metropolis as the 
same amount of work would be when carried out 
between Temple-bar and the Tower. Neither over- 
head nor underground railways can serve the purpose for 
which additional streets in the City are required, nor, 
with our partiality for tramways, do we pretend that the 
case is one in which those remedial agents are to be pre- 
scribed. The City, it is true, isnearly hemmed in bya cordon 
of ancient establishments—whose guardians are jealous of 
any invasion of their privileges—and also by severa! irre- 
movable public edifices. To the nerth of the parallel of 
latitude on which stands} St. Paul’s, are the Old Bailey, 
the Blue Coat School, St. Bartholomew's Hospital, that 
old monastery, Sutton’s Hospital, alias the Charter 
House, the Post Office, Guildhall, &c., all so placed 
as to be almost directly in the way of any attempt 
at street extension. ‘The experience of the Charing-cross 
Railway Company in the Vice Chancellor’s court, shows 
what a hospital property, valued at £750,000, can enforce, 
and it might be that the trustees of St. Bartholomew’s 
would render their opposition proportionately formidable. 
We can only repeat, however, that sheer necessity must 
soon compel the provision of increased ‘accommodation for 
the City traffic, and add our conviction that even the greatest 
probable cost will be more than repaid by the increased 
value given to the property directly to be benefitted. 


RAILWAY BRIDGES. 

A BRIDGE lately broke down on the Leamington branch of 
the London and North Western Railway, during the passage 
over it of a heavy goods train. By this accident, two men, 
servants of the railway company, lost their lives. At the 
inquest it appeared that one of the transverse iron girders, 
having cracked some time before, had been strengthened 
with angle-iron. Another fracture subsequently took 
place, through the same girder, and a few inches only from 
the crack which had been repaired, the second crack occur- 
ring, indeed, through one of the bolt holes made in putting 
on the angle-iron. This second crack, according to Mr. 
Hawksley’s evidence, must have been visible for some time 
before the bridge finally broke down. Two other girders 
were also found to be much weakened in consequence of the 
presence of “ blow holes” in the iron. Both Mr. Hawksley 
and Captain Tyler, the Government Inspector, alluded, in 
their evidence, to the considerable increase in the weights 
of engines and carriages since the period in which the 
bridge was built. The jury, although charging no one 
with criminal culpability, expressed their opinion, in their 
verdict, that the local inspector of permanent way had not 
properly performed his duty, and also that the dispropor- 
tionate weight of the trains now run, in comparison with the 
original strength of the bridge, ought not to have escaped 
the attention of the general superintendent of permanent 
way. There are said to be upwards of thirty thousand 
bridges on the lines of the railways in this kingdom. Of 
these, probably, at least one-third are bridges under the line, 
and of these many hundreds must be iron bridges, con- 
structed and erected several years ago, when twenty-ton 
engines and light trains were in general use. How many 
of these bridges, are we to suppose, are now in a positively 
dangerous condition? Such questions are beginning to 
assume an unpleasant prominence. It was only a few weeks 
since a case in one of the courts gave usan insight into the 
mode in which a considerable amount of railway tunnel 
work had been executed, a few years ago. This insight was 
calculated to arouse most disagreeable apprehensions, and 
such as are not likely to be allayed by the recent disaster, 
and more especially the verdict resulting from it, at 
Wootten. Thirteen years ago, Sir (then Mr.) Charles Fox, 
told the railway bridge commission that, with a | 
number of bridge girders being cast and put together for 
different engineers, at one and the same time in his 
works, the greatest test imposed by one engineer would 
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occasionally exceed that required by another in the pro- 
portion of six toone. Among many other engineers ex- 
amined by that commission, there were very few who 
mentioned what was, in practice, the greatest load to which 
a bridge would be subjected, although those who said any- 
thing upon the subject appeared to regard a ton and a-half 
per foot run of single line as the highest load. Nearly 
every one examined gave his opinion, however, upon the 
proportion which should obtain between the greatest load 
and the breaking strain, and while Mr. Brunel was ready 
to work up, in practice, to one-third, and even two-fifths of 
the ultimate strength, Mr. Glynn thought the bridge 
should bear ten times the greatest load to which it would 
be at any time liable to be subjected. Not a word was said, 
however, as to whether the breaking load was to be so many 
times the applied weight, plus the same multiple of the load 
occasioned by the weight of the bridge itself, or whether 
the bridge was to break down under its own weight, 
plus from three to ten times the applied load. In the first 
case, the bridge would never be strained beyond from one- 
third to one-tenth its absolute strength; in the second, the pro- 
portion might be from one-half to five-sixths of that strength, 
‘There might seem to be no occasion for raising such a dis- 
tinction, as the common-sense view of the satety of bridges 
would require that the material should in no ease be strained, 
from whatever description of burden, beyond a moderate 
fraction of its estimated power of resistance. Our readers 
may recollect, however, that so eminent an authority as 
Mr. Fairbairn, having contracted for and erected a pair 
of box girders of 230ft. clear span, on the line of the 
Inverness and Aberdeen Junction Railway, undertook to 
teach Captain Tyler that the proportionate excess of the 
strength of the bridge under the maximum load was to be 
inferred after the weight of the structure itself had been de- 
ducted fromits breakingstrength. Therailway blue-book for 
1858 (the last, we fear weare to have for the present, relating 
tothe annual condition of our railways) contains copies of 
several of Mr. Fairbairn’s letters to Captain Tyler to this 
effect, as also one inviting that officer to Manchester for 
a few days, and, as the guest of the great millwright, to 
talk the matter over. It appears, however, that nothing 
came of the correspondence, beyond a peremptory order 
from the Board of Trade to the railway company to defer 
the opening of their line until the bridge in question had 
been strengthened. And this was done, or it would have 
remained closed to this day. Under such circumstances, 
involving high professional opinion, it appears altogether 
desirable that the utmost load which our railway bridges 
were originally built to carry, as also their present actual 
condition, should be known. ‘There are yet standing, we 
believe, a number of compound girder bridges of the same 
kind as that which failed so disastrously at Chester, and a 
number of similar bridges were sent out for erection in Italy. 
Without dwelling upon this fact we think there are sufticient 
grounds for anxiety in the notoriously variable standards of 
strength adopted by different engineers, as also in the 
known variable quality of iron, and the wide limits 





he 
which always exist in respect of the ability and honesty of 
contracting founders. When it was the custom for the 
enginecr to specify his mixtures of iron, instead of the | 
breaking weight, there was every opportunity for fraud. 
Under all these circumstances railway companics must be 
held guilty of grave neglect if they have not ascertained 
the condition, and ensured the safety of their bridges. Had 
a life upon which a high pecuniary value could be set been 
lost at Wootten, there is reason to believe the railway com- 
pany would have been cast in damages as heavy as those 
fately given against the Great Northern. This heavy 
pecuniary liability will, we trust, cause our railway com- 
panies generally to take measures in season to place the 
security of their bridges beyond all question. 


THE BAYSWATER-ROAD TRAMWAY. 

TUE first street railway in London is ordered to be taken 
up, andthe Uxbridge-road restored to its wonted condition 
before the 4th of October next. The roads commis- 
sioners, notwithstanding the favourable report of their own 
engineer, and the petition of some thousand persons in | 
behalf of the line, felt constrained to yield to the counter | 
petition of about two thousand of the most influential | 
residents of the neighbourhood. We sympathise with 
Mr. Train in his disappointment, but the result was to have 
been expected. With a certain amount of bravado he put 
down his rails directly under the noses of the wealthy 
residents of Bayswater, mostly “carriage people,” who, 
even if they had no prejudice whatever against tramways, 
had little occasion to use them—still less in the direction of 
Notting-hill. The first result of the opening of the line was 
the attraction of an immense crowd, largely composed of the 
classes which are the especial horror of all aristocratic neigh- 
bourhoods. On Sundays, indeed, when the denizens of | 
Tyburnia are most disposed to resort to Kensingtsn Gardens, 
theéclat of the “ Yankee railroad” was overwhelming. The 
simple fact is, this immense sensation was, in itself, a 
nuisance. However acceptable it might have been to 
Mr. Train, and the capitalists, whoever they are, who stand 
behind him, and however exhilarating to those whose 
presence contributed to the excitement of the occasion, it 
was hardly less offensive to all quiet residents within sight 
or hearing than a prolonged strect brawl] would have been. 
Then, too, entirely irrespective of the relative merits of street 
railways and ordinary omnibus lines, an invasion by any 
additional carrying establishment, with its inevitable row 
and rattle, was no more desirable in Connaught-terrace than 
in Park-lane. Were it possi le, by remonstrance, to exclude 
omnibuses, cabs, and carts from the Bayswater-road, we 
do not for a moment doubt that Mr. Beresford Hope would 
head the forces against them. 

Mr. Train’s tramway has not, we think, been condemned 
for being in any respect less safe, convenient, or suitable 
for its purpose than any other mode of conveyance. Its 
advantages are confirmed by the best testimony, and in an 
extended trial nobody has been killed, nor any one, so far as | 
we are aware, injured. Horses have not taken fright at it, 
nor have omnibuses, cabs, or gentlemen’s carriages broken 
down upon it. The street railway carriages furnish 





admirable accommodation for those who require them; their 


motion is rapid and smooth, unattended with dust or noise, 
and the fare is most reasonable. The order of the roads 
commissioners was the natural result of the circumstances 
that the tramway, as laid, was of little service to any por- 
tion of the public, and of none whatever to those whom it 
most incommoded, and with whom such an innovation 
would in any case be the least popular. Their dislike, too, 
would unquestionably be heightened by the ostentatious 
and eceentrie manner in which the tramway scheme has 
been announced and carried forward in London. The 
opponents of the scheme were quite ready, therefore, to 
avail themselves of the legal distinction whereby a tramway 
can be syppressed where a line of omnibuses, much more 
objectionable, perhaps, could not be. Mr. Train, therefore, 
must bow to his fate, pack up his permanent way, make 
good the thoroughfare, and be off to where himself and his 
system are likely to be better appreciated. We trust he will 
not have to go far. 








INDIA AND COTTON. 

Ir words could promote the growth of good cotton, Lanca- 
shire would have little to fear. The supply of stimulating 
discourse would be absolutely inexhaustible, and all India 
would bloom with the result. But we can only talk aé our 
Indian fellow subjects, and all our eloquence, after having 
been first consigned to the silence of type and the mail- 
boxes of the overland route, must be translated into Hin- 
dustani, in which tongue it passes second or third hand to the 
ryots. Let us hope that, among the speeches which survive 
this process, may be<hat of the Earl of Shaftesbury, delivered 
before the Lords last Friday night. His lordship spoke at 
much length and to the purpose. Seeing clearly the capa- 
bilities of India, and the conditions of Indian culture, he 
urged the Lords in behalf of Indian works of irrigation 
and communication. He referred to the extensive works 
carried out under the direction of Sir Proby Cautiey and 
Sir A. Cotton—the Ganges Canal and the irrigation works 
in the Madras Presidency. The noble earl reminded the 
Lords of the vast political, commercial, and social results, 
which had flown from these works, results often disputed 
in thiscountry asincredible. As for cotton, Lord Shaftesbury 
quoted Captain Haigh upon the 
the Godavery valley. Embracing an area of 130,000 square 
miles, or four times larger than Ireland, it presented the 
best cotton region on the face of the globe, one more ex- 
tensive than that under cultivation in America, the cotton- 
fields of all the seceding states being of less aggregate 
area than Yorkshire. For 100 miles the Godavery rans 
through the heart of this district, and thence direct to 
Coringa, the best harbour on the Coromandel coast. This 
single district should thus control every cotton mart of the 
world, and the great river, by which it is intersected, 
become the Mississippi of the Indo-British empire. With 
its sourees on the summits of the bectling ghauts which 
almost overlook Bombay, the Godavery flows for upwards 
of 1,000 miles along the lofty plains of the Deccan and 
into the Bay of Bengal. Already, it appears, 15,000 boats 
pass Rajamundry in the course of the year. But the river 
can only be rendered navigable for 450 miles above that 
town by an expenditure of some £300,000. The cotton 
which is now two months in going down to Coringa, on the 
backs of bullocks and at a cost of £8 per ton, or nearly 1d. 
per pound, would then go down in boats, in cight days, at 
a cost of 24s. The great argument in the case is that 
cotton, sufficient for the supply of the world, may be had 
anywhere up the Godavery, while the want of £300,000 
prevents its getting to market! Why, we have many cotton 


lords who could, singly if they chose, undertake works 
} 











to this amount. But the peerage of cotton sends little 
of its cash to the East. Mr. Crawford, M.P., pre- 
siding over a late mecting of the East Indian Rail- 


way shareholders, remarked that “the Indian railways 
had but very little support from the Manchester people,” 
and that “he believed the bit of paper he held in his 
hand would be sufficient to hold the list of Manchester 
shareholders, both in their company and in that of the 
Great Indian Peninsula.” Possibly they have associated 
in their minds the fate of Mr. Cobden’s investment in 
Illinois Central, and of course, too, they are able to say 
that Indian railway schemes do not command capital with- 
out a Government guarantee, and that, with this stiffening, 
any scheme can find capital enough, out of Lancashire, 
the inference being obvious as to the value of India invest- 
ments and the contidence of Indian investors. If, however, 
the £300,000 necessary for digging, and for weirs and 
locks, in the Godavery valley is not forthcoming, we may 
safely conclude there is to be no famine of cotton in the 
North. The sum wanted is hardly one-half the annual 
interest on the value of a single year’s exports of cottons 
from Great Britain to India. If one-half of the state- 
ments, constantly being made as to the cotton-producing 
powers of India, Queensland, Western Africa, Jamaica, 
and Brazil, are true, there can be no great need of anxiety 
as to the cotton supply. Indian cotton, at least that from 


Surat, may not equal New Orleans, still less Sea Island, | 


bat the intiuences of culture will tell as much, we appre- 
hend, upon cotton as upon corn and fruit, much of which, 
but for culture, would be unpalatable and indigestible. 
The soil and climate which develope the staple of Dacca 
muslins will sufficiently respond, we do not doubt, to the 
requirements of Manchester. Grave contingencies hang, 
it is true, upon the chances of the present year’s crop in 
America, but serious as would be the results of even a 
temporary interruption, it could neither annihilate nor 
permanently weaken the trade in British cottons, 
That there is little cause for aJarm we conclude from the 
inaction of Manchester. If there were, a few hundred 
thousand pounds would never stand in the way of the 
development of regions, of the resources of which we 
have heard so much and in which we have abundant 
reason to trust. India, on the whole, is making great 
strides as itis. It is not twenty years since slavery was 
abolished there, and within that period Suttee has been 
suppressed, the Thugs put down, a rebellion overcome, 
“ John Company” deposed, a famine appeased, and public 
works, to the value of sixty millions, undertaken and ad- 
vanced, in the majority of cases, nearly tocompletion. We 


extent and resourees of 











would thank Lord Shaftesbury, in the name of the profession, 
for his laudable endeavours to make work for engineers 
in India, and although his motion for an address to the 
Queen was withdrawn, we do not think we need fear for 
the employment to which the proposed address might have 
been expected to lead. The improvement of the Godavery 
navigation will be but a small part of the work to 
be done, and already are private and unguaranteed 
companies taking up their tasks in India. When the 
time shall have arrived, as we doubt not it will, that a 
Government guarantee will be considered no more neces- 
sary in India than in England, and when, therefore, 
Government interference in railways and canals shall be at 
an end, the work will begin in carnest. It will not then 
be long before the results, upon which so much speculation 
is now directed, will become practical realities. 


LOCOMOTIVE ENGINES, 

THE annual cost of working the railways of Great 
Britain and Ireland, and exclusive of rates and Govern- 
ment duties, isabout £12,000,000. From what was shown 
in an article which appeared in our last number, it may be 
inferred that upwards of £4,000,000 of this are expended 
in the propulsion of engines and tenders. These sums are 
irrespective of interest on the cost of establishment, and 
which, at 5 per cent., would amount to upwards of 
£16,000,000 yearly, on the total cost of the railways now 
worked in these kingdoms. ‘The total annual cost of fuel 
does not now, probably, greatly exceed £1,000,000,and when, 
therefore, we are speaking of saving, it is to be borne in 
mind that this is all there is to save under this particular 
head. In 1857, the cost of fuel on British railways was 
made up, by Captain Galton, as £1,018,267, viz., £896,459 
in England, £74,102 in Scotiand, and £47,706 in Ireland. 
The average weight of coal and coke, per engine mile was, 
in England, 34-82 lb., costing 2°9d.; in Scotland, 39°62 1b., 
ata cost of 2-68d., and in Lreland 27-78 lb., at a cost of 
394d. The weight and cost of fuel upon the leadin 
Metropolitan lines were as follow :—London and Nort 
Western, 37-42 Ib., 3-74d.; Great Western, 441 ]b., 3°43d.; 
Great Northern, 311b., 2-44d.; London and South Western, 
2i-61b., 2-69d.; London, Brighton and South Coast, 
s2id.; South Eastern, 27-521b., 298d. and 
Counties, 26-291b., 317d. The Lancashire and 





Eastern 
Yorkshire engines burnt 32-41 1b. per mile, at a cost of 


188d. Since 1857, the total cost of fuel, although the 
mileage has increased, has probably diminished, in conse- 
quence of the extensive substitution of coal for coke. The 
utmost saving, however, per engine mile, or even per 
train mile, by this substitution, cannot much exceed 1d, 
on the average. And yet how much declamation we have 
had upon the importance of this saving, and how much 
ingenuity has been expended in effecting it! Suppose we 
were to look at the practicability of other savings, of 
which so little is ever heard. It has been estimated by 
competent authority, and the accuracy of the statement 
can be easily tested, that 25-horse power is expended 
in working the valves of a large locomotive. This 
is, say, one-twelfth of the whole power of the engine, and 
not far from the same proportion of the weight of the engine 
and tender is probably devoted to the production of this share 
of the power. Taking the whole weight as 48 tons, this pro- 
portion is,therefore,4 tons, the boiler being once-twelfth heavier 
to afford heating surface and room for the extra steam, the 
cylinders and connections being heavier in the same propor- 
tion to withstand the strain of transmitting the extra 
power, the tender being also heavier asa necessity resulting 
from the greater weight of fuel and water carried, and the 
framing and wheels of both engine and tender being 
strengthened in proportion to the load which they thus 
have to support. ‘The cost of carrying 4 tons of engine 
stock cannot be taken, at the lowest estimate, as less than 
one farthing per ton per mile, or 1d. in all—equal to the 
so frequently magnified saving by the use of coal. It 
may not be practicable, and, indeed, it is not possible, to 
dispense with all power in working the valves, but by the 
employment of balance pistons, or other means of relieving 
their pressure upon their seats, a very large proportion of 
the 25-horse power would be saved for the propulsion of the 
train. Balanced valves are already extensively employed 
for marine engines. ‘The Marlborough, we ‘have b2en 
informed, required 25-horse power to work each of her 
large valves, equal to 100-horse power, for the 800-horse 
engines on Maudslay’s arrangement having two slide valves 
to each cylinder. The arrangement of valve-packing, by 
which this loss is now prevented is well known to marine 
engineers, and an almost identical plan has been successfully 
applied to locomotives. There is no want of ingenuity, and 
there is indeed little difficulty in the matter, but the railway 
locomotive superintendents, for some reason, seldom move in 
any attempt at engine reform, except they are subjected to 
unusual pressure by their employers. 

Beyond being made larger and heavier, locomotives have 
not been greatly improved for many years. ‘There is such 
a surprising family likeness between the present portly 
engines of any of our great lines and the early offspring of 
the Newcastle and Manchester locomotive factories, that we 
might suppose them to be the same, the infant of 1835, 


| or thereabout, having grown to the “ big boy in boots” of 


1861, and adopted the rather “ loud” costume of the present 
time. We will not, at this moment, enter upon the general 


| consideration of locomotive improvement, but will reserve 


the subject for future treatment, remarking only that any 
substantial improvement must include a very considerable 
reduction of the weight of the engine and tender, 


La Giome.-—The celebrated frigate La Gloire has come back from 
Algeria, and is stated to have made eleven knots with four boilers. 
In going to Algeria her speed was then said to be much greater than 
that of the fastest despatch boats, and that only two boilers were 
used. Does La Gloire go faster with two boilers than with four ?— 
Army and Navy Gazette. 

Tne Execraic Teceorarn 1x Turkey.— Mr. McCallum, who 
recently completed the line of telegraph between the capital and 
Bagdad, has been named inspector of the line between Ismit and 
Angora. Mr. Carthew, who also took part in the work mentioned, 
has been similarly appointed to the surveillance of the line between 
Mosul and Bagdad. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





BOILER EXPLOSIONS. 


Sir,—In reply to the letter of your correspondent “ V. P.” on 
the subject of steam-boiier explosions, I would remark that, not 
having seen the boiler in question, or any sketch of it, showing its 
forms, the positions of the water line, steam pipe, safety-valve, and 
pressure-gauge, I could not pretend to say what were the causes of 
the variations of pressure, as indicated by the gauge. 


But, from the description of your correspondent, I understand that | 


the safety-valve, steam-pipe, and pressure gauge, were all attached 
to the top of the steam-chest If such was really the case, it will be 
clear that the pressure indicated by the gauge must have been consi- 
derably higher when the engine was working or the steam blowing 
off strongly than the actual pressure existing in the boiler at the 
time, because the gauge would indicate the actual pressure increased 
by the pressure due to the momentum of the steam in rushing 
towards it to escape through the valve or steam-pipe, as the case 
might be. 

When the valve was closed by hand, and the engine not going, 
this rush of steam towards the gauge would cease. The indicated 
pressure would then be the actual pressure only, and therefore lower 
than before, the difference being the pressure due to the momen- 
tum of the steam, Also, when the engine was started, the steam 
would again rush towards the gauge, causing it to indicate a higher 
pressure, and, towards the valve, causing it to rise from its seat, pro- 
vided it was nearly rising before the engine was started, ‘The 
safety-valve is now wide open and the engine going, consequently 
the steam-pressure is suddenly reduced, ‘lhe boiler primes and the 
safety-valve discharges a mixture of steam and water, which prevents 
it from falling for a considerable time. The mixture rushes towards 
the gauge which indicates an increase of pressure due to its momen- 
tum. If this inerease of pressure be greater or less than the other, 
then the momentum of the mixture is greater or less than that of the 
pure steam, 

In any case T am convinced that on reconsidering the subject, and 
hearing in mind that the force of a projected body can only act in 
the direction in which it is projected ov reflected, and that only 
in straight lines or nearly such, your correspondent will arrive 
with me at the conclusion that the water was not projected against 
the top with any considerable violence, and even were this admitted 
the gauge, was separated from the water by a finely perforated plate, 
and could not be affected by it. 

Your correspondent further remarks that he has seen a Bourdon’s 
pressure gauge fitted to a certain locomotive which indicated sudden 
and wide variations of pressure on the engine being started. It is 
known that these gauges do indicate great and sudden variations of 
pressure when attached near the steam pipe. But such indications 
are false, as the following simple experiment may serve to show. 
Suppose the gauge to indicate 851b, Shut the stop cock (which 
must be slackened so as to leak a little), then open it, the tinger will 
oscillate three or four times then settle, at 8d1b, as before, repeat 
this movement first slower, then faster, It will thus be found that 
there isacertain time in which the greatest oscillations are produced, 
and that this time does not differ much from the time of opening and 
shutting the slides when the engine is starting. 

Now, when the gauge is attached near the steam-pipe, so that the 
steam in rushing towards it passes the opening communicating with 
the gauge, the starting of the engine will cause the pressure on the 
gauge to be diminished when the slides open, the full pressure 
returning when they shut. The pointer will thus oscillate violently, 
but as the speed of the engine increases the oscillations will diminish 
toa mere tremble, But this tremble shows that the gauge is not 
properly attached, which might have been the case in the engine 
referred to by your correspondent. 

In reply to your correspondent “'T. B.,” T would remark that the 
formula given in my first letter on this subject will be found on 
page 44 of “ A Treatise on the Steam Engine,” by the Artisan Club, 
edited by Mr, Bourne, printed 1846, also on page 119 there is a 
table of the pressures of steam, and velocities at which it flows into 
the atmosphere. Lf he will compare the velocity as calculated by 
me with that given in this table he will find the agreement 
complete. Joun Patron, 





THREAD-LACED RIFLE SHOT, 


Sin,—In your last number you kindly inserted 
a description, with a drawing, of my paper- 
jacketed rifle shot, the jacket closely buttoned on 
by the act of casting the molten Jead into the 
mould. 1 now have the pleasure to enclose a 
drawing, with description, of my bobbinnet, or 
thread-laced rifle shot. The slip of bobbinnet 
being cut to the proper length and breadth, 
is rolled round the mandr.! till the ends meet 
it is then inserted in the mould, and 

The core-peg is then inserted in the 
By 





close ; 
the mandril is withdrawn, 
mould, and the molten lead poured in at the top or side. 








French filter, in which the porous medium consists of the good old- 
fashioned drip-stone of our great-grandfathers, which has the 
advantage of permitting the use of animal charcoal in the shape in 
which it is usually found in commerce, as well as of allowing the 
filter, when necessary, to be cleaned out without trouble or expense, 
by simply brushing the surface of the porous stone, Such filters 
are universal in Paris, where one holding ten gallons of water can 
be purchased complete of any fontainier for the small charge of ten 
shillings. Compared with these the various patent filters in use in 
this country are merely expensive playthings. 
J. B. M. 


London, 5th July, 1861. 


[Was not the Danish chemist, Dr. Forchamer, the first to eall 
attention to the application in question ?—-Ep. | 


A PHYSICAL PHENOMENON, 


Sir,—-T send the following enigma for the consideration of your 
readers, hoping to see some attempt at a solution of it :— 

A padlock of this form, used for securing 
a cupboard, is frequently set in oscillation 
by a clock, near which it is situated. The 
clock is on one side of the room, and the 
cupboard, with the padlock and staple, on 
the adjoining side of the room, so that 
the edge of the padlock oscillates in a direc- 
tion at right angles with the clock pendu- 
soe } lum’s line of oscillation. The lock, of course, 
is only set in motion by the clock when it happens to be truly balanced. 
When stopped in its action, being undisturbed as to balance, it started 
again, and continued to oscillate until it disturbed its balance. 
When readjusted it again, in a few minutes, recommenced its 
motion as before. The oscillation does not exceed {th of an inch. 

Now, as I cannot believe that this action was caused by vibration 
of the two adjoining walls of the room, or by any disturbance of 
the air, I am at a loss to understand it, and have sent in the hope of 
some solution of it being given in your journal. 

Tuomas E, Mernirr. 
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Rochester, July 8th, 1861. 





MR. GRAVATT’S ADJUSTMENT OF THE “ DUMPY” LEVEL. 


Sin,—Your correspondent “'T. B.” las favoured your readers, in 
The Enxareger of the 2Ilst June, with a repetition of his views in 
reference to Mr. Gravatt’s adjustme:t of the dumpy level, and it 
would seem he labours under the erroneous impression that, by 
clothing his original statements in a profusion of different figures, 
he can eseape from the necessity of proving his case. 

It is unnecessary for me to occupy either time or space by refer- 
ring to the complaint that I have noticed his letter for the purpose of 
perverting the statements, as I am quite sati-fied to leave it to the 
judgment of any of your readers interested in the matter, since I 
think no one can be at a loss in deciding whether or not any per- 
version of statements has arisen, and on which side it has occurred. 

I applaud the diseretion exhibited in the position of retreat which 
“7, B.” has assumed; but it is somewhat inexplicable how my 
letter—if it be, as he asserts, of such a “ volatile” character—can 
have made the deep impression upon him evinced throughout his 
last communication. I must, however, even at the risk of cansing 
him to break his prudent resolve, point out some of the inconsis- 
tencies he has been betrayed into by interposing on jbehalf of Mr. 
Gravatt’s formula without sufliciently considering the means of de- 
fence at his command. 


I will now examine “T, 13.”'s statement that “it matters 
not whether the line of collimation,be in or out of the axis 
of the telescope, provided it obeys the law awarded by the 
above formula,” &ec. (that is, Mr. Gravatt’s formula). It 


is generally understood that the true theory of the{adjustment of 
the erosswires in the “Y” level, the theodolite, and other similar 
instruments, is to make the line of collimation coincide with the axis 
of the telescope; but since one of the advantages claimed for the 
“ dumpy ” level is, that the line of collimation in it is slightly 
depressed at the object glass, or, as *'T. B.° asserts, that when 
adjusted by Gravatt’s method, “its readings are corrected for curva- 
ture and refraction,” that is to say, they follow the curvature of the 
earth’s surface (which result is supposed to be obtained by removing 
the intersection‘of the crosswires toa slight extent from the axis of the 
telescope). It follows, according to “ T. b."s’ letter in Tne 
Exarveer of the 10th May, that since “the straight line passing from 
the centre of the ey ss to the crosswire” (in a dumpy level ad- 
justed according to Mr. Gravatt’s system) “does not perfectly coin- 
cide with the axis of the telescope of the level it is clear that when 
the movable tube is moved in and out that the said line will cut the 






| axis of the telescope ina different place for each motion of the tube, 


and would, therefore, give false readings on the staves, providing the 
axis of the instrument were truly level.” 

The admirers of Mr. Gravatt’s system may well pray to be pre- 
served from their friends, as no more severe blows could be aimed 


| against it than those furnished by “ ‘T. B.”’s own arguments. 


this operation the lead becomes ingrained in the meshes of the | 


bobbinnet, and the cylindrical body of the shot is cased in a thin, 


tough skin, having the appearance of the scaly sk’n of a small fish, | 


which holds well the lubricating matter. By means of this arti- 
ficial skin the shot is well centered in the barrel, and cannot be 
inclined to one side in the manner that the shot in the service 
cartridge is by the foreing off one portion of the greased folding 
paper of the cartridge. In order to centre elongated shot or shell 
in iny rifled cannon, I place a thin, cone-s 
the shot. 
the shot at the same time that the expanding sabdt is forced forward 
on the base of the shot. Both acting together ensure the shot hold- 
ing its proper position in the gun without inclining to either side. 
Rosherville, July 8, 1861. Jd. Norron, 








PURIFICATION OF WATER. 

Sir,—The interesting article on the purification of water which 
you published in your number of 28th June was, | think you your- 
self will have no hesitation in admitting, left incomplete, by your 


“'T, B.” taxes me with not having mentioned or refuted equation 
(2) and its appendages, given in his former letter. In THe 
Enaineer of the 24th May I gave ample reasons for not noticing 
this and other similar parts of “'T. B.”’s communication, namely, 
that since they were only a repetition of the ordinary statements to 
be found in books on the subject and threw no new light upon it, 
they required no examination, not influencing in the slightest degree 
the truth or incorrectness of the disputed point. 

“'T, B."'s whole proposition rests upon the nature of the curve 


| he assumes to be traced by a line drawn through the readings taken 
uped cap on the front of | 9 
by firing the gun this cap is forced home on the front of | 


at various distances by means of an instrument out of adjustment, 
and as his equation (2) merely embodied one of the most elemen- 
tary properties of similar triangles, and could not possibly affect 
the question at issue, 1 would by no means have considered myself 
justified in occupying space by referring to it. 

If «1. BL” does not wish to lay himself open to the charge of 
wilful misrepresentation (which he has not abstained from attri- 
buting to me) ke must permit me to correct the inference at the 
close of his letter, that [ suppose the readings of a dumpy level ad- 


| justed for curvature and refraction to form a tangent to the earth, 


! 


failing to notice the part taken by Mr. Condy, of Dattersea, in the | 
introduction of the alkaline permanganates, not only as tests for | 


organic impurities in water, but also as affording, on a large scale, a 
practical means of removing all the more noxious contaminations. 
Although permanganate of potash has long been used by analytical 


chemists in the laboratory, for separating organic matter from solu- | 


tions, its employment as a test for water was first practised and 


published by Mr, Condy, as was also its application to the testing of | 


the purity of air. It was directly from him that Dr. R. Angus 
Smith derived the materials of his air-test, as it was likewise that 
the South Kensington Museum obtained the information on the 
subject of the alkaline permanganates as applied to the detection of 
organic impurities in water, which that institution has since been 
the means of disseminating. 





Those salts furnish the active princi- | 


ple of Condy’s Fluid, by the manufacture and sale of which Mr. | 


Condy has placed those most interesting and valuable products 
within the reach of all classes. At the cost of a few pence a ver 
large quantity of water may, by the use of this article, be entirely 
freed from every trace of organie pollution, On account of this 
and its other important properties as a general disinfectant, Condy’s 
Fluid is now required to be provided on board of all vessels engaged 
to carry Government emigrants, 

Filtering is not absolutely necessary in using Condy’s Fluid for 
the purification of water, but when a filter is at hand the use of it 
renders the operation all the more speedy. Every variety of filter 
is equally available. Nothing answers better than the common 








If he will take the trouble to read my letter again he will find that 
the substance of what I maintained when correcting an error into 
which he had fallen was, that, were it not for refraction, the line of 
sight from an object to the telescope would be a straight one, and 
tangent to a curve parallel to the earth's surface (assuming the 
instrument to be set up horizontal), a proposition which, in the 
present state of optical knowledge, I fancy * T. 8.” will find some 
difficulty in controverting. 

I must, however, before closing my letter, thank “'T. B.” for the 
candid admission he has made, which runs as follows:—“ I never 
saw or heard of any proof given by Mr. Gravatt of his formula being 
correct by dealing with the locus of the points of reading from 
optical considerations derived theoretically. 1 presume he was some- 
thing like myself, satisfied with a practical proof that the instrument 
could be perfectly adjusted.” 

This important adinission on the part of “ T. B.” ends, at all events 
so far as he is concerned, the controversy in a theoretical point of 
view ; but as he has never given your readers any practical proof in 
the matter, and the theoretical views which he attempted to establish 





having failed (a fact which was sufficiently apparent even before the | 


confession above referred to), we are still in the dark as to this 
satisfactory practical proof. 

Before leaving the subject I may be permitted to inquire why, 
in the face of this admission of inability to prove an optical question 
theoretically, “'T. B.” should have been so lavish in his display of 
letters and equations which, in the absence of theoretical knowledge, 
were only likely to embarrass and perplex him, as the event has 
proved, C. E. 





LAW INTELLIGENCE. 


COURT OF QUEEN’S BENCH—Gumpnatt, Juty 4, 1861. 


(Sittings at Nisi Prius, before Lord Chief-Justice Cocxsurn and 
Special Juries.) 





STURGEON AND ANOTHER V. THE GREAT 


COMPANY, 


Mr. Hawkins, Q.C., Mr. Karslake, Q.C., Mr. Charles Pollock, and 
Mr. Holland appeared for the plaintiffs; and Mr. Bovill, Q.C., 
Mr. Lush, Q.C., and Mr. D. D. Keane for the defendants. 

This was an action in which the plaintiffs, Messrs. Sturgeon 
and Co., warehousemen, of Wood-street, Cheapside, sued the Great 
Central Gas Consumers’ Company to recover damages for a loss 
sustained by reason of the negligence of the defendants’ servants in 
laying on the gas at the adjoining premises of Messrs. Morley, 
whereby an explosion took place, Messrs. Morley’s premises were 
set on fire, and the fire spread to the premises on both sides, and 
destroyed property to a large amount. The total loss was estimated at 
about £50,000. All the three parties whose premises had been 
destroyed brought actions against the defendants, upon the ground 
that the explosion and subsequent fire arose from the negligence of 
the defendants’ servants, who, it was alleged, had not taken the 
necessary and proper precautions in laying on the gas to prevent 
accidents. The action brought by Messrs. Blenkiron and Co. was 
first tried, and in that case the jury found a verdict for the defend- 
ants; but a rule was subsequently granted by the Court for a new 
trial, upon the suggestion that the verdict was against the evidence. 
That rule was still undecided, the Court having suspended their 
decision until the verdict of another jury should be given in the 
present action upon the same facts. The trial of this action occupied 
the Court for two days, and a great mass of evidence was given on 
the part of the plaintitfs to show that proper precautions had not been 
taken by the defendants’ servants to prevent accidents, and 
that the explosion and fire were attributable to their negli- 
gence. It appeared that in the early part of 1860 Messrs. 
Morley had entered into an arrangement with the defendants’ 
company to supply their premises with gas, and on the morn- 
ing of the 27th of February, 1860, two of the defendants’ men 
went to the premises to connect a service pipe with the company’s 
main, The men went on the premises, and, finding that there were 
gaslights burning in the basement stor they requested that they 
might be extinguished, but, as these lights were usually kept burn- 
ing during the daytime, and were necessary to give light to the 
basement, objection was made by some of Messrs. Morley’s people 
to their being put out. The men then made a hole through the 
wall for the service pipe, which hole was about Sin. in 
diameter, and, having taken up the pavement, they dug a trench to 
the main pipe, which was at a distance of about a yard from 
the house, and was din. in diameter. ‘They then made a hole 
1}in. in diameter in the side of the main, and one of the 
men proceeded io prepare the hole so made for the reception 
of the service pipe. While he was engaged in this operation 
the gas escaped in large quantities, and, as the pressure was con- 
siderable, it was supposed to have forced its way through the 
hole in the opposite wall into the premises of Messrs. Morley. The 
window of the basement storey,which rose some little distance above 
the pavement, was also said to have been left open, and so to have 
admitted the gas as it escaped from the main. In this way the 
premises became full of gas, when suddenly a violent explosion took 
place, andin afew minutes the whole of the premises were in flames. 
‘Lhe flames soon spread to the adjoining houses, occupied by Messrs. 
Blenkiron and the present plaintiffs, and so destroyed property to a 
large amount, estimated at about £50,00U. A great deal of evidence was 
given to show that the defendants’ servants had not used the proper 
precautions in attaching the service pipe to the main, and that they 
hed been guilty of negligence in not requiring that the lights should 
be extinguished, and in not taking care to close the basement windows, 
&e., before setting free so combustible a material as coal gas. It was 
said the plaintiffs had upwards of 100 witnesses to examine, and, 
as the defendants also had a considerable number, it was very natural 
that a compromise should be suggested, more especially as the 
present was only one of three actions which remained to be deter- 
mined. Accordingly, the Lord Chief-Justice threw out a suggestion 
to that effect, but no arrangement was made, as the counsel said they 
had not sufficient authority. jut, at the present sitting of the 
Court, the question of a compromise was revived, and Mr. Hawkins 
and Mr. Bovill had an interview with the Lord Chief-Justice in his 
private room. 

On their return into court, it was stated that, through the kind 
intervention of his Lordship, the parties had come to an arrange- 
ment, under which all the three actions were settled, upon the terms 
that the defendants should pay, in all, the sum of £25,000, in a 
numuer which had been agreed upon. The insurance companies, 
who were the real, though not the nominal plaintiffs, had acceded 
to the arrangement. 

Lord Chief-Justice Cockburn said he though the arrangement was 
a beneficial one to both sides, and was a very honourable one for 
them to agree to. 


CENTRAL GAS CONSUMERS 











Suprty or Coat To tue Merropouis.—For the quarter ending 
June 30 the returns show that 353,263 tons 16 ewt. of coal have been 
carried by various railways to the metropolis, and 4,795 tons 10 ewt. 
by canal, making a total of 358,059 tons 6 cwt. For the six months 
ending this date there has been the large increase of 124,197 tons 
13 ewt. as compared with the corresponding period of last year, the 
coals by railway for the present year being 839,035 tons 16 ewt. 
against 714,838 tons 3 ewt. The canals show an increase of 468 tons 
15 ewt. for the six months. During the quarter the London and 
North-Western have carried by far the largest proportion—viz., 
177,547 tons; Great Northern, 115,112 tons: Eastern Counties, 
45,360 tons; Great Western, 23,770 tons; Midland, 14,014 tons; 
Hertford, Luton, and Dunstable, 4,999 tons ; South-Eastern, 3,554 
tons; South-Western, 2,831 tons; Chatham and Dover, 337 tons 
Tilbury and Southend, 198 tons. 

Tne Navy.—The first instalment of the 100-pounder Armstrong 
guns for distribution to the line-of-battle ships and other screw 
steamers composing the steam reserve in the Medway arrived at 
Chatham on Friday.—Her Majesty’s ship Mersey, on her recent 
passage to America, practised upon icebergs with her Armstrong 
A shell was fired at a small iceberg about 15¢ft. high, from a 
distance of four miles and a half. Such was the effect that a block 
of ice, judged to be of about 100 tons, fell from the summit. This 
large weight falling from the top of the berg removed the centre of 
gravity, which caused the whole fabric to roll over and rock to and 
fro. Further trials were made with other projectiles supplied to the 
navy—namely, hollow shot, percussion schrapnell, and fuze, shell, 
molten iron shell, &c.—all tending to exhibit one feature in modern 
warfare at sea, namely, the extreme probability of every vessel being 
in flames soon after she is engaged.—It having been lately proved 
that iron plates placed vertically on a ship's sides do not present 
sufficient resistance to the newly-invented Armstrong guns, the 
Lords of the Admiralty have issued an order that Mr. Josiah Jones's 
target, fitted on his angular principle, should be tested without 
further delay at Shoeburyness.—A 4-gun paddle-wheel steamer will 
be laid down on the slip at Chatham dockyard lately occupied by the 
Rattlesnake, launched on Tuesday. A 91-gun line-of-battle serew 
steamer, as well as two 51-gun screw frigates, is also ordered to be 
laid down at that dockyard as soon as the slips now engaged become 
vacant. The workmen employed on the Royal Oak, which was 
originally laid down for a 91-gun steamship, have commenced the 
necessary alterations of the timbers and framing of that vessel to 
adapt her for an armour-plated 51-gun frigate. In order to give 
her increased strength to bear the additional weight of the iron 
armour-plates with which her sides will be protected, about 20ft, 
have been added, which will make her little short of 300ft. 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Cominissioners of Patents. 


Grants of Provisional Protection for Six Months. 

479. Witu1am Dray, Farningham, Kent, “ Improvements in fire-places. 
Petition recorded 25th February, 1861. 

1454. Winu1aM Avevustus Sanps, New York, U.S., “ Improvements in the 
constraction or manufacture of sails for ships or other vessels.”—Petition 
vecorded 7th June, 1861. 

1546. Joszru Lewis, High-street, Bloomsbury, London, “‘ Improved machi- | 
nery for cutting and boring wood and other substances.” | 

1548. Tomas RovutLeper, Eynsham Mills, near Oxford, ‘‘ Improvements in ! 
the manufacture of paper.” | 

1549. Wituiam CLark, Chancery-lane, London, “ Improvements in the | 
manufacture of letters, designs, and other articles of mica variously | 
coloured or metallised.”—A communication from Messrs Thomas Lamie- 
Murray and Holthausen Brothers, Boulevart St. Martin, Paris. 

1550. Wittiam CLark, Chancery-lane, London, ** Improvements in batteries, 
and in breech-loading ordnance and projectiles for the same.”—A commu- 
nication from Mr. Mathieu Castay, Boulevart St. Martin, Paris, and Baron 
Henri de Riviére, Gard, France.”—Petitions recorded 17th June, 1861. 

1554. James Banks, Salisbury-street, Adelphi, London, ‘‘ Improvements in 
electro-magnetic telegraph printing apparatus or marking instruments.” 

155%. Ferpinanp Zirrer, Vienna, Austria, *‘ Certain improvements in card- 
ing engines for carding cotton and other fibrous substances.” 

15¢4. JAMES ALFRED Limpert, Woodville-terrace, Gravesend, Kent, “ Im- | 
provements in mounting and fitting ships’ guns and other ordnance.” 

56, Murpock McKay, Birmingham, *‘ An improvement or improvements 
in the manufacture of cements or adhesive solutions for joining or con- 
necting together surfaces or articles of leather, woed, paper, or other 
similar materials.” 

1570, Joun Dixox, Gallowgate Works, Newcastle-on-Tyne, “ Improvements 
in water-closets and cocks used therewith.”—Petitions recorded 18th June, 
1861. 

1574. Witaam Cian, Chancery-lane, London, “‘ Improvements in umbrellas 
and parasols."—A communication from Pierre Allamagny, Boulevart St. 
Martin, Paris. 

1576. Piuuipr Scuarer and Freperick Scuarer, Golden-square, London, 

Improvements in travelling bags or cases.” 

1578. Joseru FAvLpING, Euston-road, London, “1m 
motive engines.” 

1580. Joun FisuerjWILiiaMs, Queen-square, St. George-the-Martyr, London, 
“Improvements in compounds of india-rubber and gutta-percha with 
other substances.” 

1582. Join CULLEN, North London Railway, Bow, Middlesex, ‘‘ Improve- 
ments in preserving wood and iron.”—Petitions recorded 19th June, 1861, 
1584. JAMES FLercueR and Joun Winiiam FvuLuer, Salford, Lancashire, 
“Certain improvements in machines for planing, boring, and turning.” 
1588. CHARLES STEVENS, Charing-cross, London, ** Improvements in smoke- 
consuming furnaces.” — A communication from Antoine Léonide 

Lacroix, Rue Laffitte, Paris. 

1.92. CuarLes Hopeson, Callard Rathdrum, County Wicklow, Ireland, 
**Improvements in the manufacture of fue! from peat, and in apparatus 
employed therein, parts of which are applicable to the moulding of bricks, 
tiles, and other like materials.” 

1594. Jonn Henry Bartnotr, New Oxford-street, London, “‘ Improve- 
ments in the construction of children’s nursery chairs, and in apparatus 
for use in combination with the same.”—A communication from George 
Boss Hartson, New York, U.S.— Petitions recorded 20th June, 1861. 

1506. GrorGe TURNER, Rose-terrace, Brompton, Middlesex, ‘* Improvements 
in apparatus for beating eggs and for mixing or agitating other fluids, 
compounds, or matters.” 

1507. — Skirrow Wricut, Birmingham, “Improvements in reels or 
spoo: Be 

1609. Tuomas Ricuarps Harvie, Leeds, Yorkshire, ‘ Improvements in the 
pointing of steel or other wire for teeth of cards, and in setting and fixing 
such or similar teeth into sheets or fillets, which improvements are 
pn 9 ea to the pins for hackles and gills, and in part to the pointing of 
needles, 

1600. WiLLIAM FREDERICK HENsoN, New Cavendish-street, Portland-place, 
London, ** Improvements in the manufacture of floor-cloth, and in the 
means of ornamenting the same.” 

1601. Wibt1AmM Hosson, Ell e-road, Sheffield, Yorkshire, ‘ Improve- 
ments in steam hammers.” 

1603. Joun Henry Jounson, Lincoln’s-inn-fields, London, “‘ Improvements 

in the reproduction of forms of objects applicable to the production of 

printing surfaces."—A communication from Louis Kessler and Joseph 

Alfred Xavier Michiels, Paris. —Petitions recorded 2ist June, 1861. 

05. PimkneE HENRY ANTOINE CONSTANTIN SapiA, Paris, ** Jmprovements in 

instruments for measuring angles and distances.” 

1607. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in the manufacture of floor tiles and paving blocks.”—A communication 
from Sylvain Tolijon, Paris. 

1600. RopeRT ORMEROD, Manchester, ‘‘ Certain improvements in the manu- 
facture of ornamental or fancy ribbons, and in the machinery or apparatus 
connected therewith.” 

1610. NobeRT RussELL, Sheffield, Yorkshire, ‘‘ An improved valve to regulate 
the passage of fluids.” 

1611. JAMEs SmiTH McARDLE, Galway, Ireland, ‘‘ Improvements in the 
treatment of sea-weeds for the purpose of obtaining therefrom certain 
valuable products.”—Pelitions recorded 22nd June, 1861. 

1616. RictiAkD Howson, Middlesbro’-on-Tees, Yorkshire, ‘‘ Improvements in 
barometers.” —Petition recorded 24th June, 1861. 

1622. JAMES Brown, Newport, Monmouthshire, “‘ An improvement in the 
manufacture of iron.” 

1624. CHARLES StEvENS, Charing-cross, London, “An improved noseband 
for stopping run-away horses.”—A communication from Louis Marque, 
Rue Laffitte, Paris. 

1626. AveustTUSs Sacre, Brussels, Belgium, “‘ Improvements in machinery | 
for preparing and spinning flax or other fibrous matters.”—Petitions | 
recorded 25th June, 1861. 

1630. WitLIaM HoLuann, Warwick, “ An improvement or improvements in 
suspending and raising and lowering window-sashes.” 

1632. Epwarp Apsorts, Lingard, Birmingham, ‘‘ Improvements in fasten- 
ings for jewellery or other articles.”— Petitions recorded 26th June, 1861. 
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Patents on which the Stamp Duty of £50 has been Paid. 

1495. SyLvester Lees, Bury, and Joun Jaques, Preston, Lancashire.— 
Dated 3rd Juiy, 1548. 

1499. JouN CuistioLM, Bermondsey.—Dated 3rd July, 1858. 

1502. Jostan Grorgk JENNINGS, Holland-street, Blackfriars. — Dated 
8rd July, 1858. 

1504. Josian Grorce JENNINGS, Holland-street, Blackfriars, and JAMES 
LoveGROvE, Victoria Park-road, Middlesex.—Dated 3rd July, 1858. 

1497. Tuomas RestELL, New Kent-road, Surrey.—Dated 3rd July, 1 

1509. JouN HopGkinsoy, Atherton, Lancashire.—Dated 5th July, 1858 

1507. RicHaRD ARCHIBALD BRrooMAn, Fleet-street, London.—A communica- 
tion.—Dated 5th July, 1858. 

1509. Tuomas WooLNEh, Blue Pits, Lancashire.—Dated 5th July, 1858. 

1529. ADDERLEY WILLCOCKS SLEIGH, Mansell-villas, Wimbledon Park.— 
Dated 7th July, 1858. 

1542. MicnarL Scott, Stanhope-terrace, Hyde Park-gardens, London.—Dated 
8th July, 1858. 


Patents on which the Stamp Duty of £100 has been Paid. 
1469. Davin Bow.as, Reddish, Lancashire.—Dated 4th July, 1854. 
= * ead Lamb, Newcastle-under-Lyne, Staflordshire-—Dated 6th July, 
$54. 
1491. WILLIAM PoLE, Storey’: 
1485. WiLLiaM NEWZAM 
éth July, 1854. 











y’s-gate, Westminster.—Dated 6th July, 1854. 
Nici.ctson, Newark, Nottinghamshire. — Dated 





Notices to Proceed. 

473. WitLtaM Dray, Farningham, Kent, *‘ Improvements in fire-places.” 

452. GHORGE CLARK, Nicholl-square, London, “ An improved u.ethod of 
comnecting and fastening together blocks, plates, or slabs of wood, metal, 
or any other material.”—Petuion recorded 2ith Febrvary, 1861. 

492. WILLIAM Henny JAMES, Old Kent-road, Surrey, * Improvements in the 
means or apparatus for taking or catching of fish, parts of which improve- 
ments are applicable to propelling and arresting the progress of ships anc 
boats, and to the forming of communication therefrom to the shore.”— 
fctition recorded 26th February, 161. 

Epwakp Brasigr, Victoria-road, Deptford, Kent, “ Improvements in 

machinery for treating flax, hemp, New Zealand fiax, Spanish or China 
yrass, and other vegetable fibres.” 

512. Joskpiit BAYLEY, JOHN QUARMBY, Staleybridge, and Epwarp BuRNs, 
Manchester, Lancashire, “Certain improvements in * cop tubes’, and in 
machinery or apparatus employed in the manufacture thereof.”—Petitions 
recorded Zxih February, 1261. 

521. WILLIAM GALLoway and Joun GALLoway, Manchester, Improvements 
in moulding wheeis and other metal articles.” 

FREDERICK TOLHAUSEN, Boulevart Bonne Nouvelle, Paris, “A new or 
improved machine for gathering and binding the sheaves or gavels of corn 
or other harvest produce applicable to harvesting machines.”—A communi- 
cation from Philippe Durand, Esq., Boulevart Bonne Nouvelle, Paris. 

528. Levi LEMON SovEREIGN, Strand, London, * An improved agricultural 














implement for cultivating land and for sowing seed.”—Partly a communi- 
cation from Guiden Huntington, Noridgville, county of Oxford, Canada 
West.— Petitions recordet lst March, 1>1. 

531. Joun ELLis, Joun STRINGER, and Joun Bravock, Droylsden, Lancashire, 








“Certain improvements in apparatus for lubricating the piston-rods, 
valve-rods, pistons, and valves of steam engines, and other rods or shafts 
to which a to-and-fro motion is given.” 

534. Tuomas Haieu and Rovert ApAm Roxertsoy, Liverpool, ‘ Improve- 
ments in apparatus applicable for boiling, cooling, and fermenting malt 
liquors, part of which may be applied to other purposes.”—/etiion 
recorded 2nd March, 1561. 

552. Winuiam Epwarp Nrewroy, Chancery-lane, London, ** Improvements 
in machinery for making bullets.” — A communication from Richard 
Yornall and William John Hooper, Baltimore, Maryland, U.S.—Pet«ion 
recorded 4th March, 1861. 

538. Joun Money Carter, Somerset House, Monmouth, “ Improve- 
ments in boots or other coverings for the feet.”—Petition recorded 
5th March, 1861. 

578. WiLLiAM SADLER Kenney, Talbot-terrace, Bayswater, Middlesex, “‘ An 
improved method of, and a 





pparatus for, imparting the motion of riding to 
wooden or metal horses, part of which is applicable to cradles and other 
similar appliances.”—Pe’ iti recorded 7th March, 1361. at 

590. Tuomas WuL.aM Davenrort and Samvet Coie, Mosely, King’s 
Norton, Worcestershire, ‘* Improvements in the manufacture of holders or 
handles for pens, pencils, and artists’ or painters’ brushes.”—Vetition 
recorded Sth March, 1861. 

596. James CHARLES Fisuer, Padfield, Derbyshire, “Improvements in | 
machinery or apparatus for preparing and spinning fibrous materials.”— 

602. Joun Tuomas Hutcmxes, Charlton, Kent, * Improvements in the 
manufacture of boots, shoes, and other coverings for the feet, and in tools 
for cutting the soles of such articles.”—Petitione recorded Lith March, 1861. 

626. James Cane Coomer and James Wariout, Bridge-street, Blackfriars, | 
London, “ Improvements in the means of preserving stones, bricks, siates, 
wood, and other analogous material, from the action of etmospheric and 
other influences, and also in the manufacture of mortar, cement, artificial 
stone, and such like substances.”—Petition recorded 14th March, 1561. 

657. Joun Watkins, Birmingham, “ Improvements in railway brakes.”— 
Petitions r-corded 15th Murch > 

680, WituiaAM Epwarp Newrox, Chancery-lane, London, “ Improvements 
in machinery for drawing and spinning wool and other fibrous sub- 
tances.”—A communication from John Henry Bloodgood, New York, U.S. 

€8!. MicnarL Henry, Fleet-street, London, ‘* !mprovements in furnaces in 
which combustion is carried on for obtaining gases or gaseous products to 
be usefully applied."—A communication from Edward Alphonse Jardin 
and Alfred Charles Marie Celestin Edgard Goussard, Boulevart St. Martin, 
Paris.—Petiteons recorded 18th March, 1361. 

714. Tuomas GrEENWwoop, Leeds, Yorkshire, and Artuur Kixper, Great 
George-street, Westminster, ‘* Improvements in machinery for cutting or 
working in wood.”—Petition recorded 21st March, 1861. 

891. James LAncELort, Brownlow-road, Dalston, Middlesex, ‘* Improve- 
ments in machinery for the manufacture of sheet metal chains.”—Petition 
vecvrded th April, 1861. ? 

989. ALFRED Vincent Newtos, Chancery-lane, London, ‘ Improvements in 
the construction of liquid meters.”—A communication from Gottfried 
Kober, U.S.—Petition recorded 20ts April, 1861, 

1056. JAMES DELLAGANA, Shoe-lane, London, ‘* Improvements in apparatus 
for embossing and taking casts or matrices for stereotype and other 
purposes.”—Prtition recorded 26th April, 1861. 

1386. Hersert Newton Penrice, Witton House, near Norwich, *‘ Improve- 
ments in machinery for tunnelling and driving galleries torough rock 
and other strata.”— Petition recorded 3.d June, 1861. 

1426, GrorGe Baker, Birmingham, * A new or improved apparatus for 
churning, and for beating eggs, and for other like purposes.”—Petition 
vecorce t Gth June, 1861. 

1538. Srrruen Grant, St. James’s-street, Westminster, “ Improvements in 
breech-loading fire-arms and fowling-pieces.”—Petition ree: ded Lith June, 
161. 

1567. Wittiam Epwarp Newroy, Chancery-lane, London, “‘ Improvements 
in electro-magnetic enzines.”—A communication from George Beardslee, 
Long Island, New York, U.8S.—Petition recorded 18th June, 186i. 
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And notice is herevy given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued, 
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2913, 5d. ; 2914, 3d, ; 2915, Gd. ; 2916, 6d. ; 2 
2920, 3d. ; 2921, 10d.; 2922, 3d. ; 2023, 3d. ; 2 
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*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 4s. must be remitted by 
post-office order, made payable to him at the Post-office, High Holborn, 


ABSTRACTS OF SPECIFICATIONS. 


The f ollowing descriptions are made from Abstracts prepared expressly for 
Tux ENGiNerR, at the office of her Majesty’s Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, Sc. 


3177. G. H. BirkBeck, Southampton-buildings, London, “* Furnaces for con- 
suming smoke.”—A communication,—Daied 25th December, 1560. 

For the purposes of this invention, it is preferred to mount the fire-bars 
in a frame supported on wheels on which it can move to and fro on a train 
or railway into and out of the ash-pit, and part of the series of the flre-bars 
forming the fire grate are capable of moving a short distance to and fro on 
the frame, independently of the other hali of such bars, each series being 
composed of alternate bars. At the front or entrance to the furnace an iron 
plate is fixed, just above the surface of the fire-bars, and from it a vertical 
plane rises, which forms part of a chest or hopper to receive the supply of 
coal or fuel, which is forced into the furnace in small and regular quantities 
by a sliding ram or feeding instrument which is caused to slide to and fro at 
the bottom of the chest or hopper as the fire-bars alternately recede and 
advance, thus feeding and distributing a small charge or quantity of fuel 
which is forced by the sliding ram from the bottom of ho bape under a 
fixed plate on to the fire-bars. The gas evolved from the fuel thus intro- 
duced is ignited and consumed by coming in contact with a stream of heated 
air passing over the surface of the fuel, the air being conducted through a 
pipe or passage placed under the fire bridge to a chamber in front of the fur- 
nace ; the ignited fuel is thus brought in contact with that which is ina 
state of incandescence, and is graduaily conducted through the furnace by 
the movement of the fire-grate to the back part, where currents of cold air 
from the ash-pit are admitted near the bridge to perfect the combustion.— 
Not proceeded with. 


Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Bouts, Carriages, Carts, Har- 
ness, &c. 

3170. R. A. Brooman, Fleet-street, London, “ Improvements in axle-boxes, and 

in naves of ukeels."—A communication.—Dated 27th December, 1860. 

This invention consists in connecting the axle-hoxes to the axles, and the 
naves to the boxes, by means of locks forming bayonet joints, in such man- 
ner that these parts are independent of each other. The axles are jormed 
at each end with cylindrical heads, which are received in the inner ends of 
the axle-boxes, where they are retained by a collar, the circular opening in 
the face of which is of less diameter than that of the cylindrical head. ‘The 
collar has portions cut away which fit over projections in the outer surface 
of the axle-box, so contrived that, on the collar being placed on the box, 
and partially turned, a bayonet joint is formed; keys to keep the joint 
secure are afterwards employed. The nave is formed of a ring of iron or 
other suitable material with a side rising at right angles or nearly so there- 
from, and with ribs so formed as to leave a trapezoidal shaped space between 
every two for the reception of the inner ends of the spokes. A face plate to 
form the other side of the nave is then applied, and is secured by screws or 
bolts and nuts. Projections are formed on the outside of the box, and aper- 
tures are made in the inner face of the nave ring in such manner that, on 
the nave being pushed over the projections, and partially turned, a bayonet 
joint is formed, which is afterwards secured by keys or wedges.—Jot pro- 
ceeded with, 








3171. T. V. Guerrer, L'Aigle Town, France, ‘“‘ An apparatus for moving 
wagous or carriages on vradways.”"—Dated 27th December, 1860. 

This apparatus is intended to be used chiefly at stations for moving 
carriages in the making up of trains. It consists of a frame placed on 
wheels running on the rails provided with a platform for an attendant to 
stand upon, and with a winch handle for giving motion toa worm or endless 
screw in gear with a worm-wheel upon the axle of the railway wheels. The 





top of the frame engages in a hook on the carriage to be moved. The 

wheels may be roughed or jagged to give them a better hold on the rails, 

and the bite may be further secured by means of a rod carried from the 

A the frame to an eccentric on the axle of the wheel.—Avt procecded 

with, 

3174. W. R. Munurv, Lockyer-street, Plymouth, “ Apparatus for steering ships 
or vessels.” —Dated 27th December, 1660, 

This invention consists in applying auxiliary rudders or wings to act in 
conjunction with, or, in case of necessity, independently of, the main 
rudder of the ship or vessel, whereby, in the first place, the steerage power 
of the same is increased, and in the latter the safe steering of the ship or 
vessel is provided for, 





CLass 3.—FABRICS., 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 


3157. J. A. Fansuawe and J. A. Jaques, Tottenham,’ Manufacture of 
Sabrics with rubbing or Friction surfaces." —D ited th December, 1860, 

This invention consists in introducing into the fabric during its manufac. 
ture strands of vulcanised india rubber warp threads, either covered or 
uncovered, but in a distended state, so that when the rubber strands are 
allowed to contract, they will draw or loop up the non-elastic warp threads, 
and thereby produce a corrugated or looped surface. The patentees some- 
times propose to introduce or weave into the fabric tufts, branches, or 
strands of horse-hair, or some other analogous material, or fibres which 
may be considered applicable to form a rubbing or friction surface, and 
when these fibres are, cut or divided, and the india-rubber strands are 
allowed to contract, a rubbing er friction surface will be produced. 

3158. J. L. Nontox, Belle Saweoge-yard, London, “ Apparatus for drying 
wool, dc.” —Dated 24h December, 1860. 

For the purposes of this invention the wool to be dried is placed on the 
upper surface of an endless apron, which consists of parallel on fixed on 
endless bands, or of other open work suitable on the one hand for receiving 
and carrying wool or other material, and on the other hand for admitting 
streams of air to pass freely through the apron, and through and amongst 
the wool or other fibres placed thereon to be dried. This endless apron is 
carried by two rollers, and it receives a continuous motion. Below this 
| endless apron there is another endless apron which extends beyond the 
| upper one at both ends, so that the wool or fibres may, as they come to the 
| end of the upper apron, drop on to the lower apron and be carried back 
| thereby, and again delivered on to the other end of the upper apron, The 
lower apron is carried by three rollers, and is arranged to work for the 
greater part of its length below and parallel with the upper apron ; then it 
rises upwards at one end, so that the wool or fibres may be raised and guided 
off on to the upper apron. Guide pulleys are arranged in such manner 
as to keep the rising part of the lower endless web in a proper position, so 
that the wool or other fibres may pass between the rising part of the lower 
apron and the end roller of the upper apron up to the upper apron, when 
they fall over towards, and are again received on to, the upper apron. — By 
these means the wool or fibrous material is caused constantly to circulate and 
be subjected to the action of streams of air, either cold or heated, and such 
streams of air are caused to pass through the wool or fibrous material by 
means of a fan, either by forcing the air through and amongst the fibres, or 
by withdrawing air therefrom to cause fresh currents of air to flow through 
and amongst the fibres as the air is removed by the fan. 

3160. F. WARREN, Birmingham, ‘* Muchine used sor cleaning cotton.”—Dated 
26th December, 1861. 

This invention consists, First, in making the head, or that part con- 
taining the rollers, of one casting, and two caps or glands, so that when it 
is wished to take out or put in rollers the inventor has only to remove 
these caps or glands, Secondly, in cutting a screw or worm on the spindle 
that carries the bottom roller, and thus facilitating the renewal of such 
roller when required. Thirdly, in cutting spiral grooves in the top roller, 
and producing corresponding raised lines on the bottom roller by pressing 
the two rollers together, and adjusting them so that the raised lines of the 
oue roller shall work continuously in the cut grooves of the other roller, 
and thus increase the grip between the two rollers. Fourthly, in making 
the bottom rollers of lead or copper, or other metal that may be found 
suitable, and using these metal cylinders when desirable. Fifthly, in cutting 
grooves in the bottom rollers, and inserting in these grooves wire studs, 
hair, cord, or other suitable material for increasing the drag of the roller so 
that it may take better hold of the cotton fibre. Sixthly, in placing a piece 
of sheet metal or wood, or any suitable material except wire, in such a 
position relative to the top roller as that it will prevent the cotton fibre 
from lapping round such roller, Seventhly, in fixing a travelling apron so 
that one of the rollers that carry it shall be capable of being adjusted to 
the bottom roller of the chunka, and wheu revolving carry the material of 
the apron close enough to the said bottom roller to wipe off and carry away 
any fibre that would otherwise lap round.such roller. Eighthly, in arranging 
any number of the heads upon framework in such a way that any one 
head can be stopped without interfering with any other of the series, and 
iu so arranging the requisite shafting and other appliances that these heads 
may be driven by steam or other power. Ninthly, in placing any desired 
number of these heads upon a suitable carriage, together with driving 
appliances, so that they may be made portable, and capable of being re- 
moved from place to place, and worked by steam or other power, and thus 
greatly facilitate the cleaning of cotton as it is picked. Tenthly, in a self- 
acting feeding apparatus consisting of a travelling cloth or apron, so 
arranged that the seed cotton shall be delivered thereon by hand or machi- 
nery. Eleventhly, in employing an ordinary fluted roller for the top 
roller of the chunka, and preventing the seeds from being drawn through 
by placing a piece of sheet metal in such a position relative to this roller 
as that the cotton fibre shall readily pass, while the seed is ejected by the 
action of this metal plate. —Not proceede ( with, 
| 3180. J. Dimock, Florence, Massachusetts, ‘‘ Machinery for cleaning, sorting 
} according to size, and doubling silk and other threuds.”—Partly « commu- 
| nication —Dated 23th December, 1860. 

This invention relates, First, to 1 for ing silk, and consists 
in mounting one jaw of a cleaner on an axis parallel to the space to be 
formed between the jaws, and in causing the said jaw to be kept in its place 
when operating upon the thread by a spring; by this means the space 
between the jaws for the thread to pass through will be maintained parallel 
under every variation of adjustment, and the movable jaw may be readily 
withdrawn from the fixed jaw to remove dirt, the spring bringing the 
movable jaw back to its correct position when permitted. The invention 
relates, Secondly, to machinery for sorting silk and other thread according 
to size, which operation is technically termed “‘sizeing thread,” and refers 
to such machinery as operates in a manner similar to that described in the 
specification of the patent granted to Alfred Vincent Newton (No, 1945) on 
the 27th day of August, 1558, according to which specification the thread 
guide for distributing the thread upon the bottom is caused to be slided upon 
the traverse bar, when a change in the thickness of the thread occurs, by 
two levers, and this part of the present invention consists in employing only 
one lever in place of the two, in combination with suitably-shaped slots or 
grooves formed in or attached to the slide of the thread guide. The in- 
vention relates, Thirdly, also to mechanism similar to that described in the 
aforesaid specification of Alfred Vincent Newton, where the thread, in place 
of being wound upon one long bobbin, as therein described, is distributed 
upon separate bobbins (placed on the same axis or spindle) having thin 

heads, the thread passing over these thin heads in changing from one bobbin 
| to another. The object of this part of the invention is to diminish the 

accumulation of the thread near the heads of the bobbins when the thread 
guide is stationary during the time the change is being made in its position 
| on the traverse bar, which accumulation of the thread renders more difficult 
| the finding of the ends of the thread when the thread from the bobbins after 

being separated has to be unwound from them, and this part of the in- 
vention consists in mounting the thead guide or an additional thread guide 
upon the thread guide slide, so that the thread guide can be moved side- 
ways, and in arranging it so that, when the thread guide slide is prevented 
from moving with the traverse bar, a notch, projection, or other suitable 
arrangement on or in the traverse bar will become connected with, and give 
motion to, the thread guide, so as to move it (carrying the thread with it) 
in an opposite direction to that in which the traverse bar is moving at the 
time the change is taking place, the connection between the traverse bar 
and the thread guide ceasing at the time, or before the change in the 
position of the thread guide slide is fully effected, so that time is given for 
a spring attached to the movable thread guide to bring it back to the central 
or normal position. The invention relates, Fourthly, also to mechani-xm 
similar to that described in the aforesaid specification of Aifred Vincent 
Newton, and its object is to prevent as far as possible a thread, after a 
change ‘in thickness has taken place, from continuing to be wound on the 
same bobbin as that for the size previously indicated during the short space 
of time occupied in effecting the change in the position of the thread guiue, 
and this part of the invention consists in arranging so that the length of 
thread between the gauging mechanism and the bobbin on which the thread 
is wound will be equal or nearly so to the length which will be wound in 
the time occupied between the moment a change is indicated and that 
moment when the thread passes over the heads of the bobbins, taking an 
average of the time of effecting the change and length of thread wound in 
that time. The required length of thread may be obtained by causing the 
thread to descend from the gauging apparatus, and then pass under a pulley, 
and then ascend to the bobbin upon which it has to be wound. ‘The in- 
vention relates, Fifthly, also to mechanism similar to that described in the 
aforesaid specification of Alfred Vincent Newton, and applies more par- 
ticularly when sizeing fine threads, the object of this part of the invention 
being to reduce or remove the strain upon the thread caused by the friction 
or drag of the gauging roller or rollers and pulley, and by the same 
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means obviate the necessity for a delicate adjustment of the weighted 
eccentric pulley, thus obtaining a quick action in the gauging mechanism 
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THE |! ENGINEER. 


Juty 12, 1861. 











when a change of thickness in the thread takes place, and this part of the 
invention consists in giving a positive rotative motion to the roller or rollers 
which have hitherto been driven by the friction of the passing thread in the 
same direction, but a little faster than the said roller or rollers would be 
driven by ,the passing thread alone. This part of the invention further 
consists in applying arrangements which will retard the speed of the said 
driven gauging roller or rollers when the thread becomes slack, and stop 
the roller or rollers when the thread happens to break. Sixthly, to a novel 
system of sizeing or indicating the changes in the thickness of threads, and 
consists in passing the threads to be sized between surfaces which always 
remain at the same distance apart, the space between them being sufficient 
to allow the thickest portions of the thread to pass, while the thinner 
portions will pass freely, the friction of the passing thread upon the surfaces 
being in proportion to its th ess ; and in arranging these surfaces so that 
oue or both of them will be carried forward by the drag or friction of the 
dhread when the friction increases, and brought back by a weight or spring 
when the friction decreases, so that one or both surfaces will move forward 
or backward according to the atiount of friction with which the passing 
thread acts upon the surfaces, and thus indicate the thickness and the 
changes in the thickness of the thread, the movement produced by these 
changes being made to bring into operation arrangements for stopping the 
winding of the thread, or for chan the distribution of the thread 
according to its thickness. 
3185. J. Brinton and J. Lewis, Kidder nater, ‘ Pile carpets, tugs, and other 
pile fabrics.” — Dated 29th Deciher, 10. 

This invention relates to the production of a novel description of | 

carpets, rugs, and other pile fabric the combination in the prodt tion 






































of the surface thereof of the method adopted in the manufacture of what 1s 

commonly called patent Axminster, or Chenille pile fabric, with that 

adopted when the pile is obtained from printed or dyed yarn formed over 

wires 

3186. W. Carn, Chancery-line, Lowlon, “ An improved tissue, Jabric, or 
structure." —A conmniunication ~Dated 2 29th December, S60, 





This invention relates to the manufacture of a new kind of fabri intended 
especially for application as curt window and other blinds, floor cover. 
ings, screens, lamp and other shades, and similar purposes, ‘This fabr 
formed of contiguous chien of wood, reeds, or rushes, rattan, or cords of 
cotton, thread, wool, silk, and other materials suitably stiffened, or of other 
rigid strips, united parallel the one with the other by strings, cords, or other 
flexible substanec 














Cass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, 
Mills, §e. 

3159. J.L. Norton, Belle Saveaue-yard, Lr mdon, Apparatus for drying 
wheat, barley, and other ovain awt "Datel 24th Deeeuber, 1860. — 
For the purposes of this invention an upper and under endless apron ar 
used, the lower apron extending beyond the upper apron, in order that the 
grain or seeds as they descend from the upper apron may fall on to the 
lower « apron, and be carried back thereby to a recess . the case or enclosed 
chamber in which the combined apparatus works. If desired, more than 
two endless aprons may be used, and the grain or m3 caused to descend 
from one to the other. The aprons are suitably made for allowing streams 
of air to pass freely through them, yet a ne timesuitable for receivi 
and carrying wheat, barley, or other ¢ eds on their upper surface 
the aprons being arranged to work on 2 izontal position or nearly soz 
Above one end of the upper : per, pe Pepe ain or seed is 
constantly fed from the rece t of the saan or case, and 

such feeding or lifting of the gra al depen iting the same into the 
hopper, is performed by an e ndless chain or series of buckets which desec nd 
into and rise from the recess, and thus carry up the g or seeds, and 
again and again deposit them into the upper part of the hopper in which 
there is a rotating stirrer. There is astiding valve or door at the lower part 
of the recess to allow <he grain or seeds to. flow off when fully dried 
there is a sliding door or valve over the upper apron to feed ona 
charge. Streams of air cold or heated are caused to circulate freely through 
the aprons, an myst the grain or seeds spread thereon, by means of a 
fan, which may be, arranged to force or to withdraw the air; or heated 


air may be allowed freely to rise up from below through the ease or 
chamber, 


Flour 










































Ciass 56.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §e. 








/ 


Parry, Migh-stret, Deptford, “ Manutacture ef chimuey-pots, 


* matercutls, 


3168. W. 
pedestals, andl he like articles, made Jrow clay or plas 
Dated 27th December, U6. 

In carrying out this invention the patertee proposes to effect the de sired 
object. by employing machinery of the following kind, that is to say He 
forms a die or mould of any suitable material, and of the ‘a sired shape of 
the outside of such chiminey-pot; this die or mould he forms in two parts, 
for example, he forms the t part eof hollow, and entire (or in some 
cases divided lengthwise), and to or both ends of this part he connects, 
by a hinge or otherwise, a cap of the shape which it is intended to form the 
cap or top or base of the chimney-pot, pilaster, or article ; having 
worked the clay thereinto sufficiently, the several the die or mould 
are disconnected, and the shaped m terial removed there from ready for the 
drying and burning or baking operations. 

3192. H. Cuampertaixn, Warehaii, Dorsetshire, 
paration of clay Jor pottery purposes, which inprocements ave also aypli- 
cable to siltering or cleansing liquids,”— Dated t9th Decouber, (S61, 

In carrying out this invention the inventor prepares a tank having a layer 
of plaster of Paris over its bottom, into which tank the clay in the liquid 
state or “slip” is poured ; this tank is in connection with any convenient 
exhausting apparatus. The plaster of Paris readily absorbs the superfluous 
moisture from the clay, whilst the exhausting apparatus being put into 
operation will lin ex st or deprive the plaster of Paris of the water 
drawn from the clay. —Not proceeded with, 
























““Tmprovements in the pre- 








CLAss 6.—FIRE-ARMS. 


Ineluding Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, Sc. 





3183. A. V. Newron, Chancery-lane, London, ** Breech-loading jire-uriis.”"—A 
communication, — Dated 28th December, 1860. 

In breech-loading cartridge wuns of the ordinary construction, some in- 
convenience arises from the cartridge shell or case sticking in the gun after 
or before firing, and it is immaterial whether the cartridge be inserted 
within the breech, or within the bore of the barrel, as, in either case, when 
inserted, it cannot be withdrawn. With the shell or case, if after firing, it 
stick in the gun, there is no quick, reliable way of withdrawing it. One of 
the principal objects of the present invention is to obviate this difficulty, 
for which one-half or part of the cartridge chamber is made. in the breech, 
and the other half or part in the barrel, so that, when the barrel and breech 
are separated, the cartridge or its case will protrude from whichever part it 
adheres to, and can easily be withdrawn therefrom, Bat when the barrel 
is hinged so that its rear swings up to open the cartridge chamber, and the 
ci artridy se or its case extends both sides of the joint, it is obvious tl if the 
barrel turns or swings on a fixed pivot or joint, it would divide the cartridg 
or its case, ‘To prevent this, the barrel is so hung that it shall first move 
away from the breech in a right line until the cartridge is clear, or, if th 
cartridge adheres to the barrel instead of the breech piece un il it « 
itself, the barr ill then swing on its pivot, fand open up the cartridge 
chamber. + effected by the operation of a crank lever, joined to ta 
breech-piece or lock frame, and « arrying a stud, to which a connec 
hinged to the barre! is attached. iese Ecos sure so fitted and at 
not materially to project, as any projections at this part of the ari 
objectionable, us they would come whe re the gum is generally 
the hand when about to be tired. The present invention ¢ 
manner in which the devices, or their substantial eq 
and combined with the bree barrel, and stock or frame, 
in opening up the cartridge « 
then swing Up BO a not to break the cartridge or its case, and s aiso not 
pats uae! tha tof the gun which 1 in the hand when tt is being 
fired. The inve n cannot be fully deseribed wi ret ce t 
drawings ; 
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vamber shall move first in a right line, a 

















S154. J. S. Russeu., Great George-street, W Saad ts 
Conmrucing and armimg & w and ss a v0 ( ré¢ fant 
batteries. ed % mber, 1860. 

T the purposes of this invention, im const the sides of ships 

vessels, or batteries, they are constructed doubk i inner and « r 





skin, or platir and the space between the two sk 
dinal and upright partitions, or by longitudinal partitions only, or upright 
partitions only, as may be required, which « 
duce numerous cells. Suitable an rot! er iron is 
as is well understood now in iron shipbuilding. I 
which come near to or are above the line of 
floating battery, or whic sh | in a land battery is desired 
or less strong to resist shell and shot, a thick 
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it is preferred that its 












size suitable to fit into the ceil is introda 

outer surface shou! ’ nst the inner surfacc of the outer skin 
or plating, and wher cessary such inner surface outer skin or 
plating is made flush by plates corresponding in ckness with the 
plating or angle-iron used therewith; or the space between the inner sur 





face of the outer skin or plating may be otherw 
the outer surface of the thick protectir int 
space between the inner surface of the hick protecting plate 


The 


outel 


uced into the ¢ 
and the 





din between it and | 














surface of the inner skin or plating is filled with wood, so that the thick 
protecting plate of iron introduced into the cell will be securely retained in 
position without other fastenings. The inner as well as the outer skin 
or plating, as well as the longitudinal and upright partitions, should, when 
for ships or floating batteries, be made water-tight in all parts when, under 
any circumstances, they may be liable to be under water. The patentee 
does not, howerer, claim the use of such material when separately employed, 

and such elastic filling may be dispensed with, and the inner skin may be 
brought in contact with the inner surface of the protecting plate, or the 
quantity of elastic filling may be greatly reduced. In place of using one 
thick plate of iron in a cell, the rec quisite thickness and substance may be 
obtained by introducing two or more plates in like manner to what is above 
described in respect to a single projecting plate. By thus using the requi- 
site plates of iron to resist shell and shot, they will be found to increase and 
not, as heretofore, to reduce the strength of the structure; and such pro- 
tecting plates will not be injured by bolt-holes being made through them 
in order to their being fixed by bolts to the struc ture as heretofore has been 
the practice. Or instead of filling the cells with a combination of thick 
protecting plates of iron and wood filling, the cells may be entirely filled 
with iron plates of such a thickness as may be required, in which’ case it 
may be found de ble to have longitudinal cells only, and to arrange the 
butts of the filling pieces in such a manner that the butts of no twostrakes 

in the same cell in the same plane, technically called breaking the 
joints. Insome cases thick protecting plates are affixed to the outside or 
inside, or both or the skin or plating of a ship, vessel, or battery, either 
y means of double angle-iron or other suitable forms of iron, which, 
being rivetted or otherwise fixed to the skin or plating, stand out therefrom 
at right angles to the surface, or at any required angle, and to a sufficient 
extent to receive the desired thickness of protecting plate or plates, and 
then to admitof the projecting parts of such angle or suitably formed iron 
being turned over and hammered or folded down upon the thick protecting 
plate or plates. Thus in using two or double angle-irons, back to back in this 
way, one will be hammered or folded over, or bent in one direction to hold 
one edge of one thick protecting plate or plates, and the other will be 
hammered or bent over in the opposite direction, so as to hold one edge of 
a neighbouring thick protecting plate or plates, the other edges of the pro- 
tecting plates being held in a similar manner by other angle or other irons. 

























CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Sc. 


Apames, Birmingham, and C. Wuirenovse, Wolverhampton, 


3l 55. Cc. H. 
produced Jrom sheet ivon 


* Monufacturing frying-pans and other articles 
or other metals.” —Dated 24th De cember, 1861. 

This invention consists in manufacturing frying-pans, and other articles 
produced from sheet metal, by machinery, 

3173. R. and H. Parnaun, Bishopsyate-street Without, Lo Meas for 
promoting comfort and waiin th in radway and other tra welling. "— Det 
27th December, 1860. 

The patentees, in carrying this invention into effect, form of thick 
woollen or other suitable fabric or material a covering for the lower part of 
the body and knees, which is continued down to the feet, where it is 
ted to receive and enclose them, opening thence above the heels on the 
e upwards, yet so that the parts may meet and overlap and be held 
tic or other loops and buttons or other enings, and also 
adapted to under the seat, and there form a cushion, so as Ao and 
entirely to enclose the lower part of the body, knees, and fec ‘The part 
the feet, as well as other of the parts where it may “f desirable, 
ded or otherwise lined so as more efficiently to retain the heat. They 
also apply pockets or enclosures for the hands adapted to retain the warmth, 
And in some cases they form the outside and other parts with waterproof 
or other material ad: ypted to resist or throw off moisture. 
3176. A. V. Newrox, Chanecry-love, London, 

cation.—Dated 7th oe her, 1360, 

This invention cannot be described without reference to the drawings 

3189. H. W. Viner, Penzance, Cornwall, “ Grand pianesortes.”"—Dated 29th 
December, 1561. 

This invention consists, First, in the construction of what the patentee 
terms a double unison grand pianotorie, as hereafter described. Secondly, 
in the construction of what he terms a double octave grand pianoforte, as 
hereafter described. Thirdly, in the construction of a double action for the 
double grand pianoforte, having two sets of hoppers, two sets of hammers, 
rs, acted on by one set of keys. Fourthly, in the 
employment of one or more pedals, in addition to those now ¢ merally in 
use, for giving — performer the power at pleasure, by the pressure of his 
foot, or vice versa, to avail hime of the use of both sects of hammers at one 
time, or one set ypc Fifthly, in placing one sets of hammers beneath the 
keys, thus obtaining a greater speaking length of string in the lower notes 
ina case of the same length ; this arrangement is a applicable to singh 
vrand pianofortes, as hereafter described, negro , in placing the bracings, 
sound rd, and strings in the upper set, whereby a greater length of 
soundboard is obtained between the front and ‘ed ‘k brid owing to no 
required between the wrest plank and the sounding board in 
erand pianofortes, as at present generally made, the same being required by 
the haimmers in order to strike the strings. The double id pianoforte 
is made in the following manner :—One set of keys transmits motion (if such 
is the will of the performer) to two sets of hammers, one set of which is 
placed, as is usually found in grand pianofortes, above the keys, while the 
other is inverted, and placed beneath the keys, one to strike up and the 
other to strike down; these hammers strike what the patentee calls, and 
hereinafter will describe as two sets of strings or wires, one set of strings 
being below the underset of hammers, while the other set of strings is above 
the upper set of hammers, each set of strings having its own set of dampers ; 
it may also have one or two extra pedals to enable the performer by 
pressure of his foot, or vice versa, to throw and sustain the set of hammers 
in connection with that pedal inst the strings, or nearly so, and thus 
silence the same. This instrument is fitted with two distinct sets of 
bracings, two hitch blocks, two wrest planks, two sounding boards, two sets 
of strings, =. with a doubie action to be hereafter described, one set 
of bracings being for, or in communication with, the upper sound board and 
its set of pease . While the other set of bracings is to bear the strain of the 
under set of strings, and by this means each set of strings has its own set of 
bracings, its own hitch block, its own wrest plank, its own sounding board, 
its own bridges, and so on. There is a space between the two sets of strings 
of a few inches, and it is here that the action is placed. This double action 
has one key board, two sets of hoppers, two sets of hammers, two sets of 
dampers, one set of dampers being for the upper set of wires or strings, 
while the other set of dau pers is forthe under set of strit thus, when 
, the centre one, or a lower one (for the upper ones have no 
pressed down, it removes (unless the damper pedal is down) two 
it also inoves two hoppers, the one 
» While the other is 
iving motion to and 
or strings above it, 
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* Bedsteads."—A_ communi- 
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one Key, & 
dampers) i : 
dampers from their respective strings 
being placed or secured at, in, or on the top of the 
inverted and placed below the key, the one hopper 
causing the upper hammer to strike its proper strir g 
while the under hopper forces the lower hammer, at or about the same time, 
to strike its proper string or strings below the hammer. The patentee has 
two de ptions of double grand pianofortes, one where the under set of 
strings produces the same note or sound as the upper set, which he calls 
the double unison grand pianoforte ; the other, where the nnder set of strings 
1 tone of an octave above or an octave below the upper 
he calls the double octave grand pianoforte, The 
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produces the 








dvaptace of suble unison grand pianoforte over single grand 10- 
fortes n instance in the power or volume of sound, while the effect of the 
double octave yrand pianoforte is the power of producing with one finger the 


octaves on single grand pianofortes, Which may be used or 





need with at e pleasure of the pe rformer. 
$. J. MIDGLEY, ae Svepen, and W. Cuaruam, Keighley, “* Trombones.”— 
Da let 1 , 1860. 
This invention cons sists in forming such instruments (either in brass, 
copper, silver or other suitable metal) with four slides, thus giving greater 





obtaining a deeper, fuller, and much richer tone than 


th 


insiruments of f theot rdinary coustruction.—WNot proceeded 


CLAss 8.—CHEMICAL. 


Including Spec ‘ial Chemical and Pharmaceutical Pri 

Lighting Materials, Preparation and Pres 
7 canning, Bleaching, Dyeing, Calico-Printi 

88, Tr oitery, Cements, Paint, Paper, Manures, 8c. 


x, Newtou-heath, near Manchester, “* Separataig copper Jroa 
, ued 24th December, 1360. 

The inventor takes either ores Which have been treated for the extraction 
of sulphur, or those ores which have not been so treated (which must still 
contain sulphur), and brings the same intoa finely divided state; and he submits 
the thus powdered material to heat in a furnace, or other suitable apparatus, 
and he then finds that the whole or the greater part of the copper has been 


converted into a salt soluble in water, and which may be diss ived in any 


marat ions, Fuel 
of Food, 


, Smelting, 





























convenient manner.— Net proceeded wi 
Ls, Fraucis-tervoce, HU ckney-wick. ** Obtaining products from coal, 
t coul-tur, a ute, resin, d&e.”"-—Dated 26t/ “December, 








I 
This invention consists of a mode of obtaining products from co 

Ite, resin, and other bituminous and resine 
es of obtainin ee from these materials, the patentee 
mixes them with a mineral acid or mineral acids, or other oxydising chemical 
agent, and he then subjects the mi xture to distillation in the usual or any 
convenient manner it the material to be operate f UpOD is solid (such, for 
example, as pitch, coal, or asphalte) it may be first broken inte powder or 


















small pieces. He prefers to use sulphuric acid as the oxydising agent, by 
reason of its cheapness, but any agent which is sufficiently cheap, and will 
impart sufficient oxygen to the material to be operated upon during the 
process of may be used. If the oxidising agent be a fluid, “such 
as sulphuric acid, he prefers to mix it with powdered charcoal, or some 
other powder which wil not neutralise its effects before adding it to the 
bituminous or resinous substance to be operated upon, and he mixes a fluid 
oxyuising agent with powder for the purpose of insuring a more even dis- 
tribution or mixture of it amongst the particles of the bituminous or 
resinous material. 
3179. C. Binks, Parlicment-street, Westminster, ‘ Manufgacturing certain 
gases applicable in generating heat and light, and in bleaching.”—Dated 
sik December, 1860. 
ct of this invention is the economical manufacture of chlorine 
gen, and, as regards the chlorine, it consists in effecting the decom- 
pos sition of hydrochloric acid through the agency of oxygen gas, mixed with 
or brought in contact with the hydrochloric acid, preferably under the con- 
joint action of a high temperature, and the presence of any substance or 
substances capable of retaining or of fixing by combination or otherwise the 
water formed by the reactions between the oxygen and hydrogen of the 
hydrochloric acid, bnt not capable of retaining or of fixing the chlorine, 
which is thus liberated in its gaseous form. The inv ention, as regards the 
production of oxygen, consists, First, in effecting the decomposition of 
water, free or combined, or in its ordinary form, or in that of steam, or of 
steam, superheated or otherwise, through the agency of chlorine mixed with 
or brought in contact with the water or the steam under (preferably) the 
conjoint action of a high temperature, and the presence of any substance or 
substances capable of retaining or of fixing, by combination or otherwise, 
the hydrochloric acid formed by the reactions between the hydrogen of the 
water and the chlorine, but not capable of retaining or of fixing the oxygen 
which is thus set free in its gaseous form. Secondly, it consists in manu’ 
facturing oxygen by exposing oxides of manganese—preferably the sesqu; 
and the per oxides—to the action of chlorine, and preferably aiding tig 
reaction between these by means of heat applied either to the oxide or to th, 
chlorine, or to both, thereby forming chloride of manganese, and setting fre. 
in its gaseous form the combined oxygen of the oxides. —Not proceeded “with 
1382. W. E. Newton, Chancery-lane, London, “ Machinery to be used ia the 
manvsactcre of paper." —A communication.—Dated 28th December, 1860. 
This invention relates to improved apparatus for reducing by the wet 
method wood fibres or fibrous substances for the manufacture of paper, 
paste board, paper pulp, papier maché, or other analogous substances. ‘The 
present invention consists, in the First place, in the employment of grinding 
surfaces so prepared and arranged that the fibrous substance, whatever nay 
be its ng ature, may not be reduced to a pulverised state between the grind- 
e s, but may issue from the mill ina fine and clean state, and 
consequently be much easier to mix and convert into pulp than heretofore. 
The invention consists, Secondly, of an improved apparatus fer separating 
the fine from the coarse and unreduced fibres, and also in the means of 
collecting the reduced fibres, and conducting them to proper receptacles. 
‘The principal features of novelty in the present invention are, First, the 
arrangement together of the whole apparatus, consisting of the combination 
of the different separating, refining, and purifying cylinders, and their 
accessories, With one or more reducing mills for reducing the wood or other 
substances suitable for the manufacture of paper. ‘These cylinders are 
hollow drums covered with metallic gauze, and mounted in suitable bear- 
ings in vats Which are supplied with the material to be operated on. The 
fine fibres pass through the gauze covering of the cylinders, and are dis- 
charged from the ends of the cylinders, and conveyed away through 
suitably arranged pipes or channels. Thirdly, the combination and use of a 
rotating or turning cam or scoop, which is self-acting, and is provided with 
a rake or scraper for collecting and removing the course fibres or residuum 
from the manufacture, and discharging it into suitable receptacles. Thirdly, 
the construction and use of a drawing off and distributing apparatus, con- 
sisting of a cylinder provided at its circumference with screw threads, and 
combined with a rotary wiper for keeping up the circulation of the fibrous 
niiss. Fourthly, the employment of two or more grinding surfaces, either 
in a horizontal or vertical position, one half movable and the other fixed, 
for the purpose of reducing between their surfaces any of the substances 
that may be used in the manufacture of paper, paste-board, or analogous 
substances, 










































































CLass 9.—ELECTRICITY.—None. 


CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


3121. R. A. BroomMan, Fleet-street, London, “‘ Improvements in the treatment 
of cavutchouc, and the employment of a product obtained thereby yor 
lubricating aud coating bodies.”— A communi ation.—Dated 19th December, 
1560. 

This invention consists, essentially, in heating caoutchouc to a high tem- 
perature in a closed vessel, and thereby extracting from it, or converting it 
into, a viscous, semi-fluid substance, which the inventors denominate 
** Hévéone,” and which is suitable for being employed either pure or mixed 
vith fatty or other matters as a lubricator, or for coating metals, wood, and 
other substances.” 

3122. J. Gitmorr, Ramsgate, Kent, “ Raising water 
December, 1860. 

This invention consists in arranging valves, opening into one or more 
pipes leading to a reservoir or otherwise above the level of the valves, in 
such manner that they may be worked by the feet of the bather, and the 
water thereby raised forthe ‘a of a shower, douche, sponging, or other 
like bath.—Not proceeded with. 

3123. C. Rowinson and J. ' jun., Mcunt Kennett, Limerick, 
* Singeing of the hairs off pigs ee being killed.” —Dated 19th December, 
1860. 

This invention consists in the use of an oven composed of sheet iron, with 
an arched flame bed underneath made of fire brick, which is for the purpose 
of preventing too great a heat from operating on the bottom of the oven 
there are flues from the flame bed conducted all around the oven, so as not 
to let any of the heat escape without profit ; there are two furnaces, one at 
each head of the flame bed. When the oven is sufficiently hot, the pig is 
introduced (hanging by the two hind legs from a chain attached to a hook, 
and which hook travels on a round bar that runs through the oven close to 
the top of it) by means of a chain from a small windlass running close along 
the bar to which the pig is attached; when the pig is in the oven the doors 
at each end of it are closed, and it is allowed to remain there until it is 
sufficiently scorched to allow of the hairs, and other superfluous matters on 
the carcase, to be easily cleaned away; it is then hauled out at the opposite 
end by mes ins of the same chain that hauled it in.—Not proceeded with, 

3129. G. HApriELD, Carlisle, ‘* Preparation of wood sor conversion ito cask 
or barrels.” —Dated 20th December, 1>* 

This invention caunot be described without reference to the drawings. 

3132. G. B. Renniz, Black/riars, London, “ liiprovements in machinery, 
cpparatus, and works of coustruction intended to be employed, and the 
mode ov method of using or employing the same Jor the purposes of exaumin- 
ing or repairing ships or oth«v vessels.” —Dated Wth December, 156. 

The patentee claims, First, a novel arrangement for lifting and removiny 
ships, and placing them on shore, in such positions as they can conveniently 
be examined, repaired, or otherwise treated or operated upon, and be 
afterwards readily removed, as described. Second, the combination of a 
float or basin, as described, for containing the floating dock or pontoon, 
with a series of lines or rails, trams, or other ** Ways,” arranged or disposed 
on shore, as described; and a carriage or cradle constructed to carry a ship 
or other vessel, and to rest upon the | bottom of the floating dock or pontoon, 
and from which it may be drawn or hauled off on to the lines, rails, trams, of 
other ways provided on shore, whatever form, kind, or description of ap- 
paratus may be employed, for the purpose of hauling off or replacmg the 
carriage or cradle and its load. Third, the novel form of caisson, and the 
mode or method of constructing the same, as described, in which the buoyant 
power or means of floating and moving the caisson is provided and disposed 
as described. Fourth, the tracto-motive apparatus, described for the pur~- 
poses of hauling, propelling, or otherwise giving motion to carriages or 
cradles containing or having mounted thereupon a ship or other vessel. 

3155. W. Prick, Wood-street, Lambeth, ‘* Shives, tits, bungs, and cork.”—Dated 

2lst December, 1860. 

This machine, for manufacturing shives, tits, bungs, and corks, consists 
of a series of saws or cutters, either formed with, or else attached or fitted 
to, a mandril or body composed of iron or other suitable substance, which 
saws or cutters are so constructed and arranged as, when made to revolve, 
- give a slope, inclination, or varying diameter to the body acted upon, and 

to produce shives, tits, bungs, corks, or other conical bodies of a shape at 
once both circular and conical. The machine, which may be made of various 
dimensions, according to the size of the articles required to be cut out, has 
attached to or fitted into it a spring rod or weight for throwing out such 
articles when cut or made.—Not proceeded with, 

116. R. J. Cote and M. ScarvELL, Pembridge-gardens, Baysweter, “ Orna- 
seco or illuminating glass for decorative purposes.”— Dated 19th 

December, 1860. 

he patentees, in carrying out this invention, apply to the glass any desired 

mn, pattern, or device in plain or various intermixed ‘colours, and in 

some instances it may be found desirable to emblazon such coloured devices 
with gold, silver, bronze, or other suitable metal; or a device may be placed 
upon the glass, and a plain colour either filled into the interstices, or laid 
over the entire back, all of which devices showing through the glass in 

front thereof. The colours may be ap plied in a liquid state, either by a 

stencil } printed, painted, transferred, or otherwise attached to the 

back thereof is coated with oil-colour, varnish, or suitable 
ut, to prevent any injury thereto by damp, heat, or other atmospheric 


in baths.”—Dated 19th 
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THE ENGINEER. 











nfluence. Such decorations are equally applicable to the ornamentation of 

chimney pieces, pilasters, panels, furniture, and other such like internal 

decorations. 

3143. J. GLover, Danes-inn, Strand, London, *‘ Mounting and afixing ope que 
letters or numerals on a translucent ground.”-—Dated 21st December, 1860. 

This invention consists in mounting and affixing letters or numerals 
between transparent or plate glass, and translucent glass or pore 
which serves as a ground, so that the opaque letters or numerals, ¢ 
ing with the colour of the same, are made distinctly visible, whether i!lu- 
minated at front or back.— Not proceeled with. 
$145. J. Jounston, Pond-stret, Hemystead, ** Apparatus for 

corks.” —Dated 224 December, 1300. 

This invention consists in certain apparatus for drawing such corkscrew 
with the corks on them from out of the necks of botiles, the handles of the 
corkscrews being of a peculiar form in order to allow of the apparatus 
taking a proper hold of them. Such apparatus is constructed w ith a screw 
arranged to work through a nut fixed in the upper part of a cylinder or 
framework ; a bridge of metal is arranged to fit on to the neck of the bottle, 
but having slits or grooves to allow of the corkscrew passing up inside it, 
there being a hook or other connection on a swivel at the lower end of the 
screw to take hold of the handle of the corkscrew, for the purpose of with- 
drawing it from the neck of the bottle. Such apparatus is constructed with 
a large nut or screw collar with handles to it, working on a screw thread 
outside the cylinder or framework, which is previded with slits for the 
handle of the corkscrew to project through on each side, so that the saic 
nut, on being screwed up the cylinder, will lift the corkscrew.—Novt pro- 
ceeded with. ee ae 
3120. R. A. Brooman, Fleet-street, London, “ Ivous Jor ironing.”"—A commu- 

nication.-—Dated 19th December, 1860. 

This invention consists in the employment in flat irons of a movable han 
composed of a core of iron, cased in wood, glass, or other non-conduc 
material. In order to prevent the wood or glass from turning, the core is, 
by preference, made square or angular, and only touches the wood at its 
angles, so as to leave air chambers between the sides of the core and the 
interior of the wood casing. Cne of the uprights rising from the irons is 
hooked, and enters a collar screwed or otherwise fixed on one end of the 
core; at the other end of the core there is a spring catch, which engages in 
a notch in the other upright. The same handie will fit all irons of a 
given size, and while one iron is put tothe fire to become heated, the handle 
may be removed, and may be fitted to another ready for use. 

3124. W. Mossman, Islington, “ Manufacture of bonnets from papered cloth.” 
—Dated 20th December, 1860. a Ws 

This invention consists in the application of sheets, pasted together or 
otherwise made to adhere, of paper and cloth to the manufacture of bonnets, 
which papered cloth may be embossed or plain, and cut into strips to be 
plaited or sewn together, or may be used in pieces to imita | kinds of 
chip, Leghorn, Tuscan, straw, crinoline, and braid, of whatever colour, 
texture, or quality used in the manufacture of bonnets. 

3152. A. V. NEwTON, Chancery-lane, London, “* Watches."—A communication. 
—Dated 22nd December, 1260. . as : f 

This invention consists, First, in placing the pinion which engages with 
the main gear upon a supplementary arbor, out of the ce utre of the watch, 
which arbour carries an intermediate wheel that engages di ectly with the 
centre wheel. The object of the second part of this invention is to remedy 
certain defects in regulating watches, and consists in forming one of the 
pins eccentric, and attaching to its hea 1a small hand or index, ch will 
show the position of the pin, and the degree to which the spring is confined 
between the two pins. ‘The third part of this invention relates to certain 
improvements in the construction ot the scape wheel of lever watches, and 
consists in giving such a form to the teeth of the wheel that the spaces be- 
tween the teeth and the sides of the teeth may be polished by a spindle in 
a lathe, this form also permitting the whole wheel to be made and finished 
by machinery. 

3191. G. Davies, Serle-street, Lincoln’s-ian fields, Loud ity “ Printing calicoes 
and other fabrics.” —A communicalio Dated 29th De comber, LsGu. 

The patentee claims, First, the use or nployment of mechanical pressure 
on a colour newly printed by a cylinder, in order to produce wniforin 
penetration of the colour, so ; xluce a fabric with a pattern alike on 
both surfaces (at one impression), or to produce a shaded effect 
described. Secondly, the use of an auxiliary liquid having the property 
damping the colour to a certain de sree, and as sting its capillary movement 
through the pores or interstices of the iabric, alc at the same time of keep- 
ing the cylinder clean. 

3156. W. E. Newton, Chancery-lene, London, ** 
toy." —A communicd iov —Date 4 2Ath December, 1560, a 

This invention relates, First, to a metal bow for throwing arrows, which 
may be made of a round, square, or flat wire rod, so shaped and tempered 
that it will combine strength with elasticity or spring, ‘This object is 
effected by forming one or more coils in the bow, which is provided with it 
jointed wire string whereby it is bent or strained. Phis wire string is made 
with two joints near the middle, so that, when the cord is drawn, it wiil 
bend at the joints instead of bending the cord itse.f. ‘This invention relates, 
Secondly, to a toy bow-gun for throw ing balls. ris bow-gun is furnished 
with the above-mentioned bow, and is constru id with a breech-loading 
barrel, which communicates with the barrel through w hich thie bow “string 
yasses at a point in advance of the bow-string, at which point an elastic 
obstruction is introduced for retaining the ball until it is struck by the bow- 
string or a rod which may be connected to the bow-string. ‘t he wire, cord, 
or string, when it is drawn back i ball, is retained in 
po ition by a hooked lever, and it is discharged by a tri >,— Not 
with, 

3162. C. Lizars, Perris, “ Gos-meters.”"—Dated wth Dee 

According to this invention the apparatus for supplymg r to the 
measuring compartment is actuated by the cock by which the sis turned 
on and off ; there is a rod attached by a screw to the plug of the said cock, 
and the rod descends into the meter through a tube which at its lower end 
is sealed by dipping into the water in the meter. 1 he rod gives motion to 
a lever,at the end of which is a curved rack ; this gears with a pinion, so 
that, each time the cock is opened or closed, the pinion rotates on its axis. 
A scoop is fixed which, rotating with ‘the pinion, raises water from a 
reservoir and pours it into the measuri ¥ compartment; or, in place of 
mounting a curved rack on the end of the ever, and a pinion on the axis of 
the scoop, the end of the lever may be made to act on a projection on the 
scoop, so as to give it the required motion ; or the supply apparatus may be 
worked by hand if preferred. 

3163. S. Desrorover, Noble-street, and S. Mippietoy, £ 
London, “ Manufacture of boots and shoes, de.”—Dated 


















withdrawing 















































Arciu bow end bow-yun 






























srocecded 





60. 


ember, 1 

















ex-street, Slrand, 
26ti December’, 


1860. 

The First part of these improvements, in the manufacture of boots and 
shoes, relates to improvements in the means or apparatus employed for 
pressing, lasting, and turning over the under edges of the uppers of boots 
and shoes when shaping or making up the same upon the last, and this 
part of the invention is particularly applicable to the pressing and lasting 
of seamless uppers made from a flat piece of leather pressed or sunk into a 
mould or form, although the apparatus may be employed for lasting 
“uppers ” made with seams by other means. The apparatus employ ed for 
this purpose, when pressing and lasting uppers without seams, consists of 
a metal box or mould, in which the edges of a piece of leather for forming 
the upper of a boot or shoe are firmly held by a frame or plate with an 
opening therein, hinged or bolted to the upper surface of the box or mould, 
into which the leather is sunk by a suitable last. Within the box or mould 
a movable rim is fitted, so as to be capable of being removed or raised out 
of the mould when the upper with the last has been sunk into it, and the 
edges of the leather are released from the clamping plate, and by lifting out 
this rim around the last the horizontal edges of the leather are raised int« 
a vertical position, and the edges of the upper are closed over and press d 
down by a die of suitable form, which first gathers in the edges, and then 
compresses them upon the last, which is formed in parts so as to be capable 
of being removed from the uppers when made up, and removed from the 
mould. Uppers with seams may be lasted in a similar mamner, and in place 
of the upper die for closing over the edges, slides, or other instruments may 
be employed to turn the edges of the uppers over the last. The Second 
part of the invention, which relates to the means employed for firmly 
uniting surfaces of leather or similar material together in the manufacture 
cf boots .nd shoes and for other purposes, consists in the application of 
horn, or the hoofs of animals, bone, vulcanite, or similar materials to the 
manufacture of pegs suitable for these purposes. The Third part of the 
invention consists of improved means of uniting the edves or surfaces of 
leather together for the purpose of making tubular arti f such 
as scabbards, sword cases, Whip handles or sockets, or for other articles. 
3164. J. H. Jounson, Lincoln’s-inn-jlelds, London, “ Jnstruments for assisting 

the sense of hearing.” — Dated th December, 1860, ; 

This invention consists in the employment of simple deflectors of sound 
in the form of open-mouthed chambers, by preference of a curved and 
conic section, applied in any convenient manner to the exterior of the 
ears, so af to deflect the sound into the ear passage. By this apparatus the 
“roar” or continued murmuring sound, attendant upon the use jof the 




















ordinary ear tube or trumpet having one end inserted in the ear, is pre- 
vented. These deflectors may be fitted to a spring bow placed over the top 


of the head, or they may be made to form part of a hat, bonnet, or other 
head dress. 
3165. J. H. Jounsox, Lincoln’s-inn-fields, London, “‘ Smoothing ivons.”—A 
communication.—Dated 26th December, 1260 

This invention relates to certain improvements upon and modifications of 
that class of smoothing irons wherein two surfaces are used, the one surface 
being heated by the flame of a spirit or other suitable lamp, whilst the other 
is in operation, and vice versa, the iron being reversed so as to bring the 
newly-heated suriace downwards, and to place the cool surface over the 
flame of the lamp to be re-heated. According to this-invention it is pro- 


























| so that, when the covering is pressed on and set. it cannot come off 











posed, in order to economise as much as possible the volatile spirit employed 
in the lamp, to increase considerably the length of the conducting tub 
containing the wick, and to interpose between such tube and the spirit 
reservoir some good non-conductor of heat, by which means the heating of 
the conductor and reservoir, hitherto so objectionable, as tending to produce 
waste of the spirit by expanding and vapourising the same, is prevented. 
This increased length of conducting tube is obtained by connecting it to the 
back part of the reservoir near its upper edge, in place of to the front side 
nearest the smoothing iron. A screw cup or stopper is fitted to one end of 
the conducting tube, whereby the escape or evaporation of the spirit, when 
not in use, may be prevented, and by making a lateral slit or opening in 
the cup, and placing at the reservoir end of the conducting tube, the wick 
which passes through the cpening may be more or less compressed by turn- 
ing the cup, thereby regulating the flow of spirit along it according to the 
heat required. The lamp and conducting tube are carried by a cireular 
plate turning in an opening at the back of the iron, and held in its proper 
position, so as to allow either surface of the iron to be uppermost, by means 
of a spring catch taking inte one or other of two notches made on 
diametrically opposite sides uf the circular plate, so as to fix it in either 
position. 

3166. W. Darby, Birmingham, “‘ Constructing and working stamps for cutting 

and shaping metals.”— Dated 27th Decenber, 1860. 

In carrying this invention into effect, the inventor makes the ram or 
hammer of the stamp hollow, so as to constitute a box, into which he screws 
or otherwise fixes or places weights for adjusting the weight of the said 
ram or hammer to the work to be effected by it. The said ram or hammer 
works in guides between two uprights in the ordinary way, and is raised 
and allowed to fall by its own weight in the following manner :—To the 
upper part of the said ram is fixed a projection or tooth, under which said 
tooth or projection curved arms or cams on a rotating horizontal shaft or 

i ge and lift the said ram. When the d ram has been lifted to 
the proper height by one of the said arms or cams, the said arm or cam 
escapes from under the fixed projection or tooth on the ram, when the ram 
falls by its 1 weight, and operates upon the sheet metal or article placed 
on the fixed die on the bed of the stamp. The horizontal shaft or axis car- 
rying the curved 1s or cams is fixed in bearings about the same height as 
the tooth or projection on the ram, and motion is given to the said shaft by 
steam or other power. Two or more stamps may be worked according to 
this invention from the same shaft, and when so worked any of them may 
be thrown out of gear with the raising mechanism by means of a lever.— 
Not proceeded with. 

3167. F. Saez, Hatton-yarden, London, ‘* Brackets for carrying trays, 
glass cases, de.” —D ited 27th Dece 1860. 

This invention consists of a plate with forked ends and studs which ar 
ed to the bottom of the shelf, tray, or case, which prevents their 
snocked off, and makes them perfectly safe. The inventor also claims 
his invention another way of making the safety bracket, which is by 
means of fixing a plate to the bottom of the tray, shelf case, Which is 
raised up in one or more places under which the points of the brackets pass. 
—Not proceeded with. 

31 J.T. G. STONE, Gopsall-strect, Hoxton, ‘ Covering steel used for ladies’ 
inolines, he.” —Dated *7th December, 1860. 

The object of this invention is more particularly to prevent corrosion of 
the steel, which the inventor proposes to eff by coating or covering the 
steel with gutta-percha; colouring matters may be mixed with the gutta- 
percha, so that when the steel thus covered is affixed to rent, it shall 
present the appearance of coloured stripes. —Not proceeded with. 

W. Hint end H. Barer, Shefield, “ Spring kuife scales and knis 

Q les." —Dated 27th I Gu 
ention consists in a new method or methods of pressing and 
securing horn, hoof, or shell on to spring knife and bowie knife scales and 
dagger handles, and farrier a1 rs’ kuife handles. The patentees 
place either plain or o pins on the metallic scales, and rivet them 
u leaving the f es of such pins projecting about one-ci¢hth 
h inore or less. er suitable material is then to be 
ed on the scale, and the rivetted pins pierce throu: ar 


2 wh it ; these pins are 
niade on the dovetail prine that is, broader at the top than the bottom, 
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neler December, 



























again 
ns may also be de only long enough to come half way 
» that they will not be seen, or long enough to come 
I 1d they may also be made of various designs, as star, 
stud, shield, or name plate. Also in pressing the covering on they place a 
small steel core or 1 on the metallic seale, and when the horn is 
pressed on and set, is withdrawn. and it leaves a small hole or gait 
where prickers, tweezers, or iancets may be fitted. Likewise at the bottom 
of the press for pressing the covering on are three or four small centre 
points, according to the make of the knife. These centre points mark the 
underside of the scales where the holes are to be bored for the blade and 
spring rivets of the knife. They likewise use this marking process for 
marking all other kinds of spring knife scales. In securing shell coveri 
to the spr so that the rivets will not be seen, the cove: ng 
is first matched to the scale in the ordinary way, but in boring the holes for 
we bored throuch the lining, and only half way through 
the covering is then rivetted together without the covering on ; 
the holes covering then made wider in the inside than at the 
entrance, and rivets are tened into them on the same principle as pear] 
button shanks are, or these rivets may be soldered in, or the rivets them- 
selves nay be made of soldering metal. When the covering is thus prepared 
itis put on to the kn and the rivets going through the corresponding 
holes in the knife lining are rivetted in the inside of the kutfe or soldered 
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fast. 
3175. G. DopmMan 1 W. Beu.uovse, 


Dated 27 


Rockdale, “ Improvements in hoists.’ 
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An extension of 
having been pet 
at present be seen. 
3181. C. Pair, 
Jor producing phologrophic 

Dated 25th Decewmlnr, 1860. 
‘be camera-obscura which the inventor makes use of is consposed of two 
s exactly adjusted in one another, so that the smaller one can slide in 
wr, the latter carrying the object-glass, and the first one the ocular, 
prepared plate is placed vertically in the sliding box, it 
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notice to proce 
lating 


with this application 


for, tl to the invention cannot 
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Noaen!-#vr- 104 avis, “ Apparatuser and processes 
hout working in dark rooms.”— 





peturs wv 

















MEL wlass, 
> Or paper, is 
iphers, but the 
the light is made in a closed 
it, of a size corresponding to the 
of silver is plae that vesscl, 


can be easily 
plate intended to receive the picture, whether giass, me 
prepared as usual with the chemical agents used by phot 
last preparation for producing the action of 
gutta-percha box or vessel impervious to ligh 
one of the camera-obscura. Diluted nitrat 
which is closed on the top by a narrow sliding board ; the pl is placed in 
a small case closed at its lower part by a little sliding plate carrying the 
plate prepared for dipping in the solution contained in the gutta-percha 
vessel, over which the Case is placed, inst of its sliding lid, which is 
removed; then, the lower slide being drawn out, the prepared plate drops 
down in the solation, where it is left as long as required, and raised up back 
in the case by means of a thin hooked silver wire running through a small 
hole ; when up the lower slide is pushed back to hold it and hide the light ; 
the upper case is then taken out and carried over the camera-obscura, 
where a similar disposition of sliding lids also permits exclusion of light. 
Now the lower slide of the plate-case being drawn out, the photographic 
plate drops down into the camera-obscura, falling into its right place, when, 
by uncovering the object-glass for a few seconds, a positive picture is 
produced with great correctness even to the most minute size.—Not pro- 
Cerda We 
3187. E. R. BuRNHAM, Liverpool, “* Improvements in apparatus or machinery 
Jor stamping, shaping, or forming certa h kinds of goods manufactured of 
india-rubber, gutta-percha, &e.” — Dated 2th Deember, 1860. 7 
This invention consists of apparatus or machinery capable of being worked 
by hand or other power. The machine for use by hand is similar in con- 
struction and operation to a hand punching machine or letter copying press, 
with the addition of hollow chambers above and below, or on either side of 
the open space where the material to be punched, or the letter copying book, 
is placed, and in which corresponding space the india-rubber or other sub. 
stance receives the roughening or ornamenting by pressure from engraved or 
curved dies fastened to the hollow chambers, the one of which is movable, 
the other stationary. The hollow chambers are made suitable for receiv ing 
steam or heating iror 
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ns to warm the dies, so that the article to be finished 
can be placed in the machine in a cold state, in lengths to be afterwards cut 
out, or in pieces . or the dies may be used cold when the articles have been 
passed through heated rollers, and in either case they may be carried for- 
ward, or to and fro, through the machine on a band or plate having motion 
communicated from the machine, and capable of being regulated by set 
screws to any suitable travel. The machine, to be operated by steam or 
other power, is similar to that last described, the difference being in the 
mode of obtaining the pressure. On the driving shaft are placed cams or 
eccentrics, Which press against, and he necessary force at successive 
intervals to the die and hollow movabk umber, both of which latter are 
retained for the next pressure by connections to the main shaft or by 
springs. 
3188. J. L. St. Cyr, A. J. Griexox, and P. Rome, Paris, “ Manufacturing 

Jibrous materials, tissues, or vther sabrics.”—Dated 29th December. 1860. — 
T invention consists in reducing the genital parts of bulls or oxen into 
a fibrous state, either by heating, pressing, rolling or any suitable means, 
and afterwards spinning the said fibres alone or mixed with other suitable 
materials, such as flax, hemp, cotton, silk, wool, or other others, and form 
yarn therefrom, from which yarns any suitable tissue or fabric may be 
manufactured, if required, with the addition of yarns made of any other 
suitable textile material. The fibres obtained as above described may also 
be applied to the manufacture of paper, card, or pasteboard, by being mixed 
in any suitable proportion into the ordinary pulp from which thece latter 
were hitherto made,—Not proceeded with 
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3190.{L. C. M. J. Vicog, Courbevoie, France,“ Machinery fortriturating textile 
bodies and other substances.” —Dated 29th December, 1860. 

This invention consists of a drum, preferably of cast iron, which has its 
outer surface serrated or fluted, the size, depth, direction, or rake of the 
flutings being governed by the speed at which the drum is driven. This 
drum rotates in bearings of the usual description, and is driven by any 
motive power by means of pulleys or gear in its shaft, Beneath this drum 
is placed an apparatus formed of small plates placed one against the other, 
and serrated on the upper surface, forming : mental are nearly concentric 
with the dram ; the extremity of each plate is supported by means of a link 
chain, and balanced by weights passing over pulleys fixed to the frame of 
the machine. Each plate has projections on its extremities which fit into 
corresponding notches in the said chain. The object obtained by the 
suspension of this serrated segment is the regulation of the space between it 
and the exterior of the drum, so that the teeth, flutings, or projections 
may never come in contact. The fibrous or vegetable matters to be ground 
are introduced on the one side of the drum by means of an endless band 
travelling on rollers. One other small serrated segment surrounds the drum 





; at the point where the materials are received, and the segment is arranged 








so that the one end turns on a hinge, thus allowing the other to be more or 

lesss opened ; a vibratory motion is given to this last segment by means of 

an eccentric or cam on the axle. To facilitate the action of the machine on 

the plants the patentee places it in a tank of water. 

3195. W. Eaves, Birmingham, “ 
These improvements consist 

ing way:—The inventor forms 





ew wrench.” — Dated 31st December, 1860. 
in making screw wrenches in the follow- 

the handle or m bar of the 
wrench in such a way that it may be readily applied to, or con- 
nected with, the outer fixed jaw by rivetting or priming; but before 
fixing the outer jaw he applies the inner 








or sliding jaw which he 
adjusts by means of a milled headed screw, abutting against a projecting 
shoulder formed on the handle, a part of which is filed away to give room 
for the projecting head of the serew to work in. The underside of the 
mozgable jaw is formed with an angular projecting piece, the length of which 
defines the range of adjustment ; as the screw for adjusting the movable 
jaw is tapped into this part which works along on the lower edge of the bar, 
by the screw being turned, by passing the thumb across its milled head, the 
angular part, in connection with the movable jaw before referred to, will 
also greatly assist in counteracting or resisting the strain on the jaw when 
in use.—Vot proceeded with. 








3196. W. CLissoLp, Dudbridge, Gloucestershire, “ An improved construction of 
clutch for driving gear.” — Dated 81st December, 1860, 

This invention relates to a novel mode of effecting the coupling of the 
fixed and movable parts of friction clutches used for throwing driving 
wheels into and out of action, the object being effectually to prevent the 
contact surfaces from binding together in a manner to prevent their release 
when the clutch is required to be thrown out of action. ‘To this end the 
inventor recesses the boss of the driving wheel or puiley, so that it 
may receive a conical friction surface, which is keyed to the driving shaft on 
which the wheel or pulley is loosely mounted. On the periphery of the 
cone he forms a feather or projection in a line with the axle, and upon the 
cone he fits loosely a split conical ring, between the ends of which the 
feather of the cone lies. This split ring fits the hollow boss of the pulley, 
and is secured therein by asuitable cap piece, and forms a friction surface 
for binding the cone and pulley together. In an annular groove in the 
boss of the pulley a fork works for throwing the clutch in and out of action 

sy pressing the pulley in one direction, the split ring or friction surface 
surrounding the cone will be thrast forward and expanded, and thereby 
made to bind the parts in contact with it securely together, but a reverse 
motion will immediately ensure its contraction to throw the pulley out of 
hol proce ded w th, 














THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 





AnTERLY Meerinas or tur Tronmasrers: Vesterday in Birmingham, 
and Wednesday in Wolverhampton—Vrosvecrs or tHe Leon 'TRAt 
foreign and Home Markets—Pia ron: Prices Firm—Tus SEEND 

















Furnaces Our—Coan Anp Ironstone: Trade Vi ry Flat--Lanovur 
Marker Oversrockep —Puppiers’ AND Mitumen’s Waces— 
GexeraL Harpwarn Trapes: General Depression—Great Lise 
IN THE Price or Muskets AnD Rirres—Pre TATION TO A RaAi- 


wAy EupLoyee—Verpict in THe Burton Ramway Accipenr. 


Tue (Quarterly Mectings began on Wednesday in Wolverhampton, 
and were continued yesterday in Birmingham. The recommenda- 
tious of the Preliminary Meeting was understood to be confirmed. 
This could not be otherwise, inasmuch as all the first-class houses 
had sent out circulars, announcing a drop of 10s.a ton. There was 
not a very numerous attendance of the trade, nor were there so 
many buyers present from Loudon, Liverpool, Manchester, and 
Bristol, as we have often seen at tic first two meetings of a quarterly 
i The business done at Wolverhampton was comparatively 
none, and that in Birmingham is understood to be very little better. 
On Wednesday a few negotiations for pigs were entered into, and 
completed yesterday, at prices which show but litth iving way in 
colseq uence of the declared reduction on malleable iron. There 
were Instances, iudecd, in which any reduction was refused to be 
acceded to on the part of the makers of pigs. Ilematite pigs 
changed hands at 5s. for the larger proportion of the lots sold, 
and Wiltshire are reported firm at £2 17s 6d. The Wiltshire Com- 
pany are the only producers of the Wiltshire pigs at the present 
time. No iron is now being made at the Seend Company's works, 
The two furnaces which were in blast some short time ago are now 
out. The last of the two has gone out since our last. We are 
unable to explain this state of things. The Seend Company Wats 
understood to be formed on the Ist inst., and the shares were 
reported at one-eighth premium, It was stated that the facilities 
for muking iron at the price of seareely mere than an old song 











series, 
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were numerous at these works. If with such advantages iron 
cannot be now made at a profit at such works the possessors 
of less privileged property cannot be supposed to be in 
an enviable position The fact of the Seend furnaces being 


out has tended to impart firmness to the commoner description of 
pigs in the South Staffordshire market; and the producers of the 
rich hematite iron declare that they will not sell at less than they 
have been recently selling —that they “ will stack first.” Some 
rather good purchases made recently by first-class malleable iron 
houses, at prices which are not allowed to transpire in the open 
market, are said to have strengthened this resolve, which is that 
also expressed on behalf of the Wilishire Company. Buyers, 
however, maintain that in another month from this date, when 
the sales just made have been delivered, the vendors of pig iron 
will not * talk so tall.” ‘The quantities that are changing hands 
» very small, buyers being disposed to possess the advantage of 
iting by any change which the market may present at inter- 
vals during the ensuing quarter. The reports from the malleable 
iron firms are scarcely equal to those of last week, notwithstanding 
that here and there an order has come to hand that it is thought 
would not have been received if the reduction of 10s. had not 
been declared, Makers of best iron, however, continue in tolerably 
good spirits because their chances of getting South Staffordshire 
orders are improved by the change in price, Some tolerably good 
home orders are under execution, chiefly received through London 
houses, but the Lancashire and Yorkshire and the Scotch trade is not 
keeping up to the level it was at a month ago, ‘The harvest pros- 
ects are regarded as tending to the expectation of a better state of 
trade in the country generally. This impression was the most cheer- 
ing feature of the prospects of the trade dwelt upon yesterday and on 
Wednesday. At the same time it was said that the foreign markets 
not, on the whole, in an unpromising condition. The kingdom of 
ltaly is still spoken of as being a better customer than when the ex- 
King of Naples was on the throne, France, too, is taking some 
iron. At the same time, these tolerably favourable prospects are set 
off by the financial embarrassments in Russia. India is again 
adverted to very confidentially as being about to afford us some good 
orders. 

No intimation has yet been given that the puddlers and millmen 
intend to do other than accede to the reduction in their res, of 
which they have received notice, and which will come into t 
next week, 

The coal and ironstone trades are very dull; much capital ex- 
pended in these branches is lying utterly unremunerative, aud a large 
number of pitmen are without employment. 

With very few exceptions the general manufacturing trades are as 
dull as they can well be. Little or nothing is doing in any of the foreign 
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markets, except Canada. The houses who transact business with 
that part of the word do not speak of trade in so cheerless a mood 
as some of their neighbours. ‘I'he reason is obvious—a considerable 
quantity of goods will have to be smuggled into the States from 
Canada. The several branches of the military gun trade are extremely 
busy. There is scarcely a maker in Birmingham that has not orders 
on hand sufficient to keep his men employed nearly two months. So 
excessive is the demand that the commonest description of musket 
has gone up from 8s. 6d. to 11s. 3d., and the Enfield has risen in 
price in some cases 20s. and in others £1 2s. 6d. on the prices which 
formerly prevailed. In the home trade the slight stir that prevailed 
in a few branches about three weeks or a month ago from the season 
demand for afew Japan goods and edge tools no longer prevails. 
The travellers, however, have started out in the past week on their 
July journeys, and we may begin to look for an improved country 
demand. Until those come in the factors and manufacturers must 
remain as they now are, overstocked ; and the small manufacturers 
in the townships surrounding Birmingham and Wolverhampton will 
continue to offer to execute orders at prices that are surprisingly low. 
So low are they that factors are complaining that they stocked too 
carly, inasmuch as they might now lay in the same goods at fully 
five per cent below the rates at which they purchased. 

Wednesday in Wolverhampton, and yesterday in Birmingham, 
were the merchants and factors quarter days. ‘I'he few accounts that 
were to be paid on those days were promptly met, but very little 
encouragement was given to the receivers of the money in regard 
to the orders they might expect in the ensuing quarter. ies 

A further fall of £4 ton was declared on Wednesday in tin, 
making £8 since the commencement of the month. An alteration in 
discounts is expected to follow. . 

On Friday, the Sth inst., a meeting was held at the Stafford-road 
Works, Wolverhampton, for the purpose of presenting a testimonial 
to Mr. L. C. White, from the employées of the northern division of the 
Locomotive Department of the Great Western Railway, on the occa- 
sion of his removal to Swindon. Mr. White has been for upwards 
of six years chief clerk in the Northern Division of the Locomotive 
Department, previous to which he held the same office under the 
Shrewsbury and Chester Company, having been, altogether, upwards 
of 12 years in the service of the railways of this district. His pro- 
motion to Swindon was the result of his long and meritorious 
services, and was not obtained by any influence of his friends. The 








testimonial, valued at £55, consisted of a gold watch and a purse of | 


20 guineas for Mr. White, and a gold watch for Mrs. White, both 
watches engraved with appropriate inscriptions. The presentation 
was made by Mr. Armstrong, the superintendent of the works. 

The coroner's inquiry into the railway accident at Burton-upon- 
Trent has resulted inthe following verdict :—“ That the train was 
travelling at too greata speed, and the road was not in a good state ; 
and that the engine and guard’s van were thrown over in conse- 
quence; and that the said John Smith, John ‘Tams, and Robert 
Gardner were thereby killed.” 





THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 





NOTES FROM 


Mersey Docks ano Harsour Boarp: Precautions against Fire in 
the Dock Warehouses—Street Kaiwways at Liverroor—floiy- 
neAD Harsour—THe Hatr-YeAr’s Rartway Trareic—A Russian 
Princess BUYING EneiisH AGricuLtuRAL Macuinery—THE TRIALS 
or Steam Curtivarors at Leeps—Nortnern Marrers: Water 
Supply of Newcastle: Sanitary State of the Town: North Eastern 
Raiuway—State or TRADE AT SHEFFIELD, 


Ar the last sitting of the Mersey Dock Board a tender by the 
Kirkstall Forge Company to supply 600 tons of round and square 
bar iron was accepted. The recent disastrous conflagration on the 
banks of the Thames has directed increased attention to the 


importance of adopting the best possible precautions against tire in | 
Mr. Forwood moved that the warehouse | 


the dock warehouses. 
committee report to the board what regulations are in existence for 
the management of the hydrants, and whether they consider the 
general arrangements for the protection of property from fire in the 
warehouses of the board, and for the extinction of fire when it 
occurs, eftivient. He trusted the members of the board would see 
that the motion was not confined to a simple inquiry into the ques- 
tion of the supply of water, but referred generally to the whole 
question whether the construction of the warehouses and the general 
arrangements for the protection of property from fire, and for the 
extinction of fire when it occurred, were efficient. There was 
one description of goods which came to Liverpool which 
should have special care and attention, namely, cotton; for 
with that article stored in them, fire was quite a possibility even 
in fireproof warehouses, ‘They professed to have tireproof ware- 





houses, and the public had such confidence in them that he believed | 
he might state without exaggeration that they entrusted the board | 


with property to the value of £4,000,000. He thought there should 
be connected with each of the warehouses a fire brigade, or at least 
one or two men whose duty it would be to examine, day by day, 
and night by night, the hydrants, doors, &e., and give a’ daily 
account of their condition.—Mr. Evans said what Mr. ‘ 
recommended had already been done. It was literally to find a 
mare’s nest to go into what had been ascertained already.—Mr. 
Hubback said he thought it would be well if Mr. Forwood would 
vary his motion, for he feared that if it were earried out as it now 
stood it might throw a responsibility on the board which he, as 
chairman of the warehouse committee, did not like to take. If 
Mr. Forwood would alter the resolution by striking out the words 
‘whether they consider,” and “for the extinction of tire when it 
occurs, efficient,” he thought it would bring the question before the 
board in its proper position.—Mr. Arnold said the public sent them 
bales of cotton containing combustibles, and he believed the great 
danger to the warehouses arose from the property that was placed in 
them,—Mr. Mondel said there was not a fire brigade, but there was 


Forwood | 


serpent having made its appearance in 1854, suggested, we believe, 
the line of breakwater which now slumbers amidst the surges of that 
rock-bound coast. We thoroughly exposed at the time the swindle 
that was being practised upon the public; but John Bull went on 


| 


doling out his money with a lavish hand, under the impression that | 


he was engaged in a work of philanthropy. 
place in the House of Commons, and it is now stated that, although, 
£1,188,000 has been expended on the works, there is nothing but ‘a 
miserable wooden jetty’ on which to land the passengers; whilst 
Mr. Lindsay, who ought to know something of the mercantile 
marine, stated that ‘the harbour of refuge was of no real use.’ It is 
proposed to spend £730,000 more—paid out of additional income-tax 
—and the probability is that the House of Commons will go on from 
time to time voting away money as it is demanded, first for the 
packet pier, on the threats of the Irish members, and then for the 
harbour of refuge, on the solicitation of the friends of philanthropy. 
It seems to be admitted now that there are no ‘engineering 
difficulties,’ but that there has been an ‘engineering mistake ;’ and 
the public must not be surprised if, some day or other, a proposition 
should be made to give the back of the great sea serpent a good bend 
outwards in the right direction. There is plenty of the Holyhead 
mountain left, and unless Dr. Cumming should prove right there will 
be abundance oftime. ‘lhe House of Commons will find the money.” 

The half-year having closed, it will be interesting to note the in- 
crease or decrease of traffic on the twelve leading railway lines, 
especially as there is a growing tendency to regard this species of 
“movement ” as indicative of the commercial condition of the em- 


pire. At the close of May the totals stood thus, showing an increase | 


in every case :— 
Traffic in 








System. 1861. Ine. Dee 
Caledonian .. .2 «« £247,656 .. £2 £12,437 .. — 
Eastern Counties ea on 508,492 .. 508,379 .. 3 we — 
Great Northern .. ose «- 626,583 .. 517,845 8,738 . — 
Great Western .. ..  « 784,755 .. 763,386 . 21,569 .. — 
Lancashire and Yorkshire. . 753,479 .. 714,434 39,045 .. — 
London and Brighton oe 307,742 .. 288,191 19,551 .. — 
London and North-Western 1,662,731 .. 1,649,584 .. 13,147 2. — 
*London and South-Western 356,745 .. 381,040 .. 24,905 .. — 
Manchester, Sheffield, &c. 243,962 .. 235,064 .. 8,898 .. — 
ee 803,638 .. 790,296 .. 13,342 .. — 
*North-Eastern .. oe 771,467 .. 747, +. 28,744 2. 
South-Eastern .. .. + 315,089 .. 306,067 9,022 «2 — 


In the case of the systems marked with an asterisk, there was an 
increase of 50 and 25 in the number of miles worked, but the addi- 
tional mileage of the North-Eastern was not available for the whole 
five months. During the month just closed, the prospects of most 
of the companies have clouded over, and if the decrease of traffic, 
which appears now to have set in, cannot be arrested, seriously 
diminished dividends must ensue. ‘l’o June 29 or June 30 the twelve 
companies earned as under :— 











Traffic in 
a Aes 
System, 1860 Inc. Dee. 

Caledonian es ae 9d o> £313,296 .. £14,300 .. — 
Eastern Counties .. .. ee 616,121 — <= 
Great Northern... ..  «. ee 640,054 2,203 .. £7,084 
Great Western... .. .. 1,003,249 .. 9 4,604 18,645 2. — 
Lancashire and Yorkshire 946,420 .. 917,579 .. 25,541 _ 
London and Brighton .. 414,122 .. 382,182 .. 31,940 
Londonand NorthWestern 2,092,653 .. 2007,330 .. — oe 4,777 
Londonand South Western 470,536. 38,325 .. 37,76l 2. — 
Manchester, Sheffield, &c. 302,661L .. 296,714 .. 5,947 2. — 
EE. “te uc se 4 987,506 .. 083,334 .. 4,122 .. — 
North-Eastern .. ..  «- 977,596 .. 933,122 .. 44,774 . — 
South-Eastern .. 0... 425,655 417,907 «6 7,653 «2 


Thus, while three companies are still making a satisfactory pro- 


| gress, and one, the Caledonian, has about held its ground, several of 


the others seriously retrograded during June, and the falling off 
appears to be systematic and continuous. The lines recapitulated 
show an advance of about £170,000, with nearly 80 additional miles 
worked, while the increase on the Paris, Lyons, and Mediterranean 
alone (with only two additional miles) during the same period is 
£400,000, or upwards of £15,000 per week! If the returns of the 
great French line are correctly given—and the advance in the shares 
is a proof of the contidence entertained in their accuracy—they 
exhibit a growth of traftic unparalleled in the history of any single 
system of railway. 

The Princess ‘l'roubetskoi scribed by Mr, Alderman Mechi as 
“a very jolly lady from Russia”—is now on a visit to this country 
with the view (among other objects, of course) of purchasing 
English agricultural machinery to enable her to meet the anticipated 
falling off in the supply of human labourers consequent on the 
emancipation of the serfs. Last week the princess went to Leeds for 
the purpose of witnessing the trial of the steam cultivators in con- 
nection with the meeting of the Royal Agricultural Society ; and as 
one result of her visit it may be interesting to state that she ordered 
a cultivator and apparatus from Messrs. Howard. During her stay 
in England the Princess, who is an immense landed proprietor, has 
also ordered implements of Messrs. Garrett and other makers. 
Mr. Fowler is stated to have been successful in effecting sales at the 
Leeds meeting, and has, as usual, divided the principal share of 
public notice with Messrs. Howard. 

The steam cultivators entered for competition at Leeds are 
Fowler's, Howard's, Robey and Co’s., Crowley's, Romaines’, Richard- 
son and Darley’s, Williams’, Kirby and Roberts’, Brown and 








| Mayer's, and Wilson’s. Six were entered for the first-class prize, and 


a person deputed, with an assistant, to go round the warehouses at | 


half-past four o'clock in the winter, and half-past tive in the summer, 
and see that all the doors were shut, and all communication between 
the warehouses cut off.—-Mr. Forwood’s motion having been amended 
as proposed, was agreed to. i 

Another matter of Liverpool interest is a triel trip made on the 
tramway which the Liverpool Road and Railway Omnibus Company 
have laid down between the borough boundary at Fairfield and the 
Old Swan, as an instalment of the line which they propose, if per- 
mitted, to extend into the heart of the town. The rail consists of an 
iron plate 4in. broad, with a flange on each edge, rising iths of an 
inch, leaving a hollow way in which the omnibus wheel runs. The 
bottom of the groove being slightly raised in the centre, the friction 


is thus greatly diminished, and a bigh rate of speed obtained at a | 


small expenditure of power, 
The Liverpool Albion is very wrath with the lavishness with 
which it is proposed to make a further large expenditure on Holy- 









re 





head Harbour, and indulges in the following amusing observations | 
on the subject:—"* When the late Mr. Brunel was once asked by a 


non-professional acquaintance * What were the engineering difticul- 
ties?’ of a certain line of railway, that eminent C.E., after tirst 
affecting not to understand the question, replied that ‘there were no 
such things as engineering difliculties—that it was only a question of 
timeandmoney.” ‘The truth of thismaxim has been well exemplitied at 
Holyhead, though we believe that a contiding public entered into the 
scheme on the faith of acontract, made by the Government of the day, 
whereby the entire plans were to becarried out for £604,994—although 
Sir John Rennieand Mr. Page gave evidence that the works could not be 
completed for £1,800,000. Nobody ever doubted the utility of the 
packet station there, but we venture to assert that there are good 
grounds for considering that the late Mr. Askew was right when he 
called it a ‘harbour of destruction. The Government of the day 


very soon broke through the original plans and estimates. The 
original curved line of breakwater was altered, and the great sea 





five for the second. Mr. Fowler's engine and cultivator, manufac- 
tured by Messrs. Kitson and Hewetson, of Leeds, was priced at 
£875; Messrs. Howard's, at £610, or without the engine at £210; 
Mr. Romaine’s (rotary digger) at £800; Messrs. Richardson and 









Darley’s, at £485; Mr. Wilson's, at £350; and Messrs. Robey and 
C at £589. These comprise the implements entered for the first- 
le in the second-class Fowler's figures at £592, and Howard's at 





; Messrs. Brown and May at £450; Messrs. Crowley at £80 
(cultivator alone); and Messrs. Kirby at £121 (cultivator with 
windlass and rope), Space does not permit us to go into full 
details under this head, but we may add that Mr. Fowler 
achieved four acres of fallow in about four hours. On Thursday his 
cultivator was taken to a clover-tield, and attached to one of 
Clayton and Shuttleworth’s engines of 8-horse power. ‘The breadth 
of the working portion of the ley was 340 yards, and Mr. Fowler's 
patent travelled over the distance in about theree minutes and a half, 
having loosened the ground to the depth of Zin., and thoroughly laid 
open the soil to the action of the atmosphere. On Friday Mr. Fowler 
ploughed 7 acres 3 roods and some odd perches of clover, with a 
12-horse engine in eight hours and a quarter, the consumption of 
coal being 12 ewt., and the furrows Gin. in depth. Messrs. Howard, 
with a 10-horse engine and a three-furrow plough, completed 
3} acres of clover in four hours and a half, leaving a furrow 5 in. in 
depth. It is difficult to obtain full, accurate, and thoroughly im- 
partial details with regard to the trials; indeed such information 
will only be forthcoming when the judges present their report. 
With regard to northern matters it may be interesting to state that 
the Neweastle town council has been discussing the quality of the 
water supplied to that town, An opinion was read from Mr. Bate- 
man, the eminent water works’ engineer, in which that gentleman 
attributed the bad taste and odour which have been so much com- 
plained of to slight putrefaction occasioned by the recent high 
temperature. He reommended slushing, and this advice the com- 
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pany have adopted, emptying the pipes at night and admitting fresh | 


water every day. On the motion of Mr. Ald. Bell, a * public health 
comnittee “ was appointed to inquire into the sanitary condition of 
the town which has recently formed a subject of comment in 
several journals, ‘The North-Kastern Railway company are making 
extensive alterations and improvements in the Willington viaduct of 
their Tynemouth branch. ‘heir Nidd Valley branch is progressing 
rapidly, and will soon be ready for traffic. The shipments of coal 
from Sunderland Dock, which were 68,971 tons in the first six 
months of 1851, had risen 301,609 tons in the first six months of the 
current year! Trade continues to be badly spoken of in ‘I'yneside ; 
some of the collieries are working short time, and there is a decrease 
in the exports of iron and alkali, 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in bond.—Extra size 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreig Tin. 
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RAILS continue very dull ; the Great Indian Peninsula Railway Company, 
however, are in the market for 22,000 tons—this will no doubt give it an 
improved tone. 

scorch Pie Iron.—A fair amount of business has been done this week at 
about 30s. 6d. The Market now closes steady at dvs. 3d. for Warrants 
cash, and 51s. 6d. three months open. The shipments, both foreign and 
coastwise, continue very large. 

SPELTER very quiet. A sale was reported at £15 15s., but it may now be 
considered a little firmer, the nearest price on the spot being £16 per ton, 

Coprer.—Dull of sale at present rates. 

Tix.—But little demand for English this week, and on the 9th inst. a 
yeduction of £4 per ton was announced. In Foreign there is scarcely any 
business doing. 
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Moate And Co., 65, Old Broad-street, London. 
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GLaseow, 10th July, 1861. 
our Pig Iron Market since this day 
week. Orders come forward freely, but great efforts are made by the 
* bears,” who are largely oversold, to depress prices. The sound state of 
the trade is now attracting more attention to it, and we are led to think an 
advance of a few shillings will soon take place. 

Exports last week were 12,970 tons, against 11,603 tons in the correspond- 
ing week last year. 


There has been no animation in 


Suaw, Tomson, and Moors, Metal Brokers. 


DeatH OF AN Eminent Arcuitect.—Newcastle-on-Tyne has lost 
another of its eminent men—Mr. Richard Grainger, the architect 
and builder of all its newest and most magnificent streets and public 
buildings—died on Thursday week, in the sixty-third year of 
his age, after half an hour's illness. Of Mr. Grainger it may be 
honestly said that he found his native town brick and left it stone. 


Through his energy and genius the magnificent range of 
streets comprehending Grey-street, Clayton-street, Market, 
Grainger, Nelson, Uood, and Shakespeare streets, with the 
theatre, Central Exchange, the new markets, among — the 
finest covered markets in England, the branch Bank of 


England, Messrs. Lambton’s bank, the Areade, and innumerable 
public buildings were erected. Some years ago the immense mag- 
nitude of his transactions temporarily embarrassed his affairs, but 
the progress of trade vastly improved his property after, and in 
recent years he reaped the more substantial results of his energy and 
intelligence. 





Locomotive Borter Exriosiox. —On Thursday week the boiler 
of the engine of the Irish mail which leaves London at 8.25 
exploded about three miles from Rugby, at FEasenhall Bridge. 
The dome of the engine, with a large portion of the boiler 
plate, was thrown with terrific violence against one of the 
abutments of the bridge, breaking away about five tons of 
the brickwork; while other parts of the engine were hurled 
in all directions, some of them being picked up in the adjoin- 
ing fields at a distance of 100 yards. ‘The engine—or rather what 
remained of it—was forced off the rails, and, dragging after it the 
tender, the guard’s van, two Post-office cars, and four or five pas- 
senger carriages of which the train was composed, ran into the 
embankment about thirty yards distant, where the whole train was 
turned over upon its side. Most providentially, none of the pas- 
sengers sustained any injury worth speaking of; not so, however, 
those belonging to the train. ‘The driver of the engine was thrown 
on to the embankment by the force of the explosion, and sustained 
a fracture of the collar bone and other injuries. The stoker was 
found partially buried beneath the tender. His legs were terribly 
crushed, and he was otherwise most seriously injured. The guard 
was severely shaken, and one of the clerks in the mail-van was 
sadly knocked about. The driver was conveyed to the Birmingham 
Hospital, where we understand he is doing well. The stoker, 
Henry Robins, was not ina fit state to be removed so far, and died 
at the New Inn, Brinklow. 
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THE ROYAL AGRICULTURAL SOCIETY. 
THE MEETING AT LEEDS. 


Acricutture and Manufacture have met this week and inter- 
changed compliments in the metropolis of Yorkshire. In the days 
when the Corn-law agitation raged furiously the farmers would 
never have selected flax-combing, cloth-weaving, millocratic Leeds 
—hardly less rampant for reform than Manchester—as the scene of 
their great anniversary, the meeting of the Royal Agricultural 
Society of England. But now the landowner and the millowner, 
the ironmaster and the tenant farmer, understand each other, and 
acknowledge their mutual dependence. Whether dealing together 
directly or indirectly, both are customers of each other, and the 
prosperity of both is inseparable. 

The exhibition which opened on Monday, on the plain of Armley, 
a mile and a half from the Leeds Town Hall, and which closes to- 
day, is probably the greatest of its kind ever seen. If in some 
respects inferior to that held two years ago, at Warwick, it excels 
it in others, and is, in any case, far more extensive and imposing 
than that which took place last year at Canterbury. The roughly- 
framed, canvas-covered sheds, standing in rank and file beyond the 
vast morning shadow of the Burley viaduct of the North-Eastern 
Railway, have an aggregate length of nearly three miles, of which a 
mile and a half are for the shelter of implements, and a mile and a 
quarter for that of live stock. It is true that the Yorkshire Agri- 
cultural Society have merged their show in this great national 
display, but if, as is the case, 5,488 implements and 55 machines in 
motion, besides some thousands of animals, are exhibited upon a 
single occasion at Leeds, what may we not expect next year when 
the Royal Agricultural Society opens its show in London, in virtual 
connection with the Great Exhibition! It will not be forgotten 
that a breach has for some time existed between the Society and a 
few of the principal implement makers, and, as a consequence, even 
the present great display is “short” of a collection, very extensive 
in itself, of farm machinery which would otherwise have been 
exhibited. The grievances, whatever they may be, of Messrs. 
Ransomes, of Messrs. Garretts, and Mr. Smyth will, we trust, be 
remedied, and all their differences with the authorities of Hanover- 
square adjusted before the meeting of 1862. 

The feature of the show to which we are disposed, with, perhaps, 
the partiality of an engineer, to give our first attention, is the 
exhibition of steam engines. It is upwards of thirty years since a 
silver cup was awarded by the Manchester Agricultural Society to 
Mr. Nathan Gough for his application of the steam engine to 
agricultural purposes, but we cannot say, just now, how far his 
steam horse resembled the “portables” of the present day. The 

rtable engine was applied to farm purposes by Mr. William 

fowden, sen., of the Grand Sluice Ironworks, Boston, early in 1839, 
and while there are many who regard him as the pioneer in this 
branch of engineering, others award the merit to the Messrs. Dean, 
of Birmingham, whose portable engine first went to farming, we 
believe, in 1841. At all events, from the small beginnings of the 
gentlemen in question, portable engines have so increased that 
there are estimated to be upwards of 20,000 of them, and, some 
believe, as many as 30,000 now in use in the kingdom. Messrs. 
Clayton, Shuttleworth, and Co., have alone made nearly 4,500 (one 
in the show-yard at Leeds is numbered 4,278), and they are said to be 
still turning them out at the rate of fifteen per week—the Stamp-end 
Works, at Lincoln, being the greatest manufactory of its kind in the 
world, and employing no less than 940 men. A majority, perhaps, 
of the portable engines now being made in England go abroad, this, 
at least, being the case in respect of the productions of the firm just 
referred to. Russia, Austria, and Hungary (for we are for keeping 
up the “nationalities,” and believe Hungary to be something more 
than an Austrian province) are among the best customers, and Italy is 
becoming an object also of much agriculto-engineering interest. The 
Baron Ricasoli, it is said, knows and respects the fame of Lincoln- 
shire, and, notwithstanding the existence of locomotive works at 
Genoa, he is likely not only to exert a valuable influence in favour 
of the {portable engine factories of the fen county, but also to make 
much work for the locomotive builders of Manchester and New- 
castle. 

Although we did not enumerate the steam engines in the yard at 
Armley, we will undertake to say that they did not fall far short of 
one hundred. Messrs. Tuxford and Sons exhibit nineteen in 
their own name, and although none of the other makers send so many 
engines from their works, they are, in some cases, partially re- 
— by firms who buy of them to sell again. The engines ex- 
ibited ranged, of course, from the smallest to the largest powers made 
for farm use, say from 2 to 14-horse. A very large proportion 
of the whole were fired and in motion. There are many examples 
of the assimilation of style which has, for some time, been going on 
with regard to this class of work, the Stamp-end pattern being, 
apparently, the model upon which a goodly number of builders had 
exercised all their powers of imitation. And without expressing a 
strong opinion in favour of the type selected, and which, unquestion- 
ably, owes much of its popularity to circumstances of a purely com- 
mercial nature, we may safely say that there are many builders yet 
who would do well to copy it rather than persist in the production 
of such outré engines as some few we saw in the yard. Some of the 
attempts at combining upright cylinders with horizontal boilers 
are original in the highest degree. We are not now referring to 
Messrs. Tuxford’s arrangement, the commercial success of which 
may, perhaps, defy or disarm criticism. Their enclosure of the 
upright cylinder and working parts in an iron house at the smoke- 
box end may retain heat and protect the machinery from dust, rain, 
meddling, and theft, but the advantage, whatever it may be, is not 
due to theupright engine nor to the steeple arrangement, but to the 
iron casing alone, which could as well be applied to the ordinary 
engine. This advantage, and that, also, of prolonging, in some in- 
definite degree, the circular form and concentricity of the bore of 
the cylinder, do not probably atone for the manifest faults of the 
plan, nor compensate for the increased cost of the engine. The 
working parts are not readily get-at-able, the tubes are likely to 
remain unswept, the internal oval flue is not of the strongest form, 
and the durability of the boiler, when bad water is used, is open to 

= . : 3 
doubt. There is no prize, this year, for steam engines, else we 
might have known how far our opinions were shared by the judges. 

Lhe cylindrical portion of the boiler, in the ordinary plan of port- 
able engine, aff ords the readiest and best fastening for the machinery, 
and with sufficient clearance at the end of the cylinder nearest the 
crank, there is no danger of the piston knocking out the cover in 
consequence of the expansion of the boiler due to the temperature 
maintained within it when at work. As the standards, however, 
supporting the crank shaft, in the majority of portable engines, are 
high, and have, consequently, considerable leverage on the boiler, 
one or two direct stays from the cylinder to the castings in question 
must be serviceable, and Messrs. Hornsby and Sons, as is known, 
apply such stay in their engines. Such strengthening is not only 
desirable in all portable engines of the ordinary class, but it is the 
more necessary in consequence of the general absence of counter 
weights in these engines, and their tendency, therefore, to run un- 
steadily and to strain the fastenings between the engine and boiler. 

The neglect of counter-weighting is hardly excusable on the part 
of the portable engine makers generally. The consequences, in 
loss of power and in increased wear of the machinery, are very 
serious, while the remedy is one of the cheapest. ¥ any of the 
engines, in the yard at Armley, pitched to a great extent at every 
stroke, the tops of their lofty chimneys swaying several inches, 





The admirably finished engines constructed by Messrs. Kitson and 
Hewitson of Leeds, and exhibited in the yard, had counter-weights 
in the rim of the fly-wheel; but these engines were not running 
during the show. A small engine by Messrs. Brown and May, of 
Devizes, Wilts, had also a counter-weight near the boss of the 
wheel. From 20 Ib. to 50 1b. of iron, cast into the wheel, and costing 
hardly 5s., all told, is a small matter when decided advantages are 
to be had by its application: advantages which are abundantly testi- 
fied in locomotive practice everywhere. Next year we shall look 
for improvement in this respec 

The points in which portable engine practice, as represented this 
year, has been modified and improved in comparison with the 
standard of former years, are several in number. The application 
of self-propelling gear to the ordinary farm engine is one of the 
most noteworthy. Mr. Aveling’s engine, which was illustrated in 
Tue Eneineer of February 22nd last, was on the ground, but, 
although under steam, was not moving about the yard. His pitch- 
chain gear and patent adjustment for taking up the wear are appli- 
cable to ordinary farm engines, although in building engines 
de novo, Mr. Aveling prefers to place the cylinder (which is steam 
jacketted) in the smoke-box, thus bringing the heavy fly-wheel into 
service nearly over the main driving wheels, for purposes of adhe- 
sion. Messrs. Benj. D. Taplin and Co., of Lincoln, exhibited 
two engines also with pitch-chain propelling gear, with provision 
for taking up the slack occasioned by wear. But while these have 
shafts for horse-draught, Mr. Aveling has boldly dismissed those 
appendages as incumbrances. He finds that it is generally prefer- 
able to rely upon self-propulsion, although it is evident that upon 
the occurrence of any injury to, or failure of the engine, so as to 
prevent its raising steam, or working it if raised, horse power 
might be necessary to get the machine to where it could be 
repaired. The angle-iron steering frame, by which, together 
with the light dise steering-wheel, the engine is rendered 
so obedient to the guidance of the steersman, might possibly 
be made to answer the purposes of shafts for horse attach- 
ment in acase of emergency. The weight of the engine empty is 
7 tons 10 ewt., the single cylinder being 9in. diameter by 12in. 
stroke, so that to haul it by horses would be no joke. Mr. Aveling’s 
engine has a cast iron chimney, cast whole, and only a quarter of an 
inch thick, The weight may be a trifle more than that of the 
ordinary sheet iron affairs, but the latter burn out much the faster of 
the two. It might be better, perhaps, to prevent the waste of fuel 
which this fact implies, rather than, by the fine job of iron moulding 
in question, to tacitly encourage the imperfections of our boiler 

ractice. Mr. Butlin, of Northampton, has, in view of this loss of 
neat from the chimney, applied his superheater to an 8-horse engine 
in the yard. Whether it was from the want of lubrication in the 
cylinder, and, inferentially, from the use of superheated steam, or 
whether it was owing to some trifling defect in the workmanship, 
we cannot say, but the ke-e-e-eck, cre-e-e-k, given off at each double- 
stroke of the engine led us to suspect that something might be going 
wrong in the space in which the cylinder was inclosed. We believe 
a steam jacket around the cylinder to possess all the advantay s, 
whether theoretical or practical, of superheating apparatus, and there 
can be no question that, for the purposes of farmers at least, the 
former is incomparably preferable. 

Another decided novelty, in connection with agricultural engines, 
is the application thereto of Giffard’s Patent Injector. We recollect 
the occasion on which, before the introduction of that instrument 
into this country, an engine-man onthe Chemin de fer du Nord first 
called our attention to its marvellous action as a feeder for the 
enormous boiler (2,324 square feet of heating surface, for we keep 
notes of all such things) of one of the Engerth goods’ engines. He 
turned a screw, and opened a cock, and said, Voila, Monsieur! And 
it was there, sure enough! Since then we have watched the action 
of the Injector on nearly every railway leading out of Paris, on 
many in this country, on board the Great Eastern in the middle of 
the Atlantic, and on lines, both north and south, in the United States. 
It will commence working almost in a vacuum ; it will, when fed 
with steam of 10 Ib. to the square inch from one boiler, force water 
into another against a pressure of 201b.; it will work when the 
engine is standing; it has no moving parts, is unaffected by frost, 
and in all points it appears to be the best boiler feeder to be 
had. Yet slow-going engineers speak of it as not being “ reliable.” 
We have never seen it fail, and, depend upon it, the railway engineers 
would not dare adopt it if it were less than unerring. And yet 
what do we see? any lines are applying two, and others one 
Injector, to a locomotive, and dispensing with pumpsaltogether. Inthe 
last twenty engines for the Eastern Counties line, pumps have been 
discarded, and Injectors substituted in their stead. If it is to take the 
place of pumps on farm engines, what a market have Messrs. Sharp, 
Stewart, and Co., before them! At least 20,000 Injectors will be 
wanted for as many portable engines, and M. Giffard will die a 
millionaire. We wish we had invented the Injector! But the 
engineers of the Royal Agricultural Society, and the portable engine 
makers are shy of the new-fangled contrivance. The Injectors, of a 
size sufficient i locomotives, will draw from a depth of but about dft., 
and some of the smaller sizes will lift but about 18in. But when 
once they get hold of the water, it is sent off at a tremendous rate. 
This fact, however, goes for nothing with those who have failed in 
making the Injector draw from a depth of 30ft. or 40ft., and, possibly 
from some unsuccessful attempts of this kind, the Injector is not 
appreciated as it deserves to be by the worthy gentlemen who lay 
down engineering law to the farmers in Leeds assembled. There 
were, nevertheless, a few of these mechanical phenomena at 
work on various engines in the yard, and towards two o'clock on 
Tuesday afternoon, Mr. John Barber, otherwise known as “ Injector 
Jack,” who so ably represents the Injector branch of Messrs. Sharp, 
Stewart, and Co.'s vast business, informed us that that there was an 
upward tendency in his line of trade. 

In the boilers of portable engines there has been some, but not 
much, improvement. A few of those on the ground had steel fire- 
boxes, and we noticed one with brass stay-bolts about the fire-box. 
We trust the time is not far distant when all boiler makers will cease 
to employ angle iron in boiler making. In all the best kinds of loco- 
motives, flanges with an ample radius are turned in the corners, with 
a great gain in strength, a saving of rivetting,and a much better 
finish. Another good point will be made by omitting the ferrules at 
the smoke-box ends of the tubes, and which, if the tube-plate is of 
the usual thickness, and the tubes spaced sufficiently wide apart, are 
not of the slightest use ; while, besides, they are in the way of clean- 
ing the tubes. As for the ferrules at the fire-box end, let them be of 
cast iron always, not for cheapness—certainly not—but because, 
while the cast iron ferrules are in no respect inferior to those of 
wrought iron or steel, they dilate permanently by repeated heating, 
and thus, tending always to expand, keep the tubes tight. Cast iron 
ferrules are now being largely employed in locu:notives, and among 
the shrewdest and most successful portable engine makers they are in 
many cases preferred. As for pressures, engineers are becoming more 
and more enterprising. Messrs. Richard Bach and Co., of Broad- 
street, Islington, near Birmingham, exhibit an engine which, although 
having but a 6}in. cylinder and 1Uin. stroke, was rated at 8-horse 
power. What was wanting in area of piston (which had, indeed, 
but about one-half the surface of the 9-in. piston of the “ respectable” 
8-horse engine) was made up in pressure, the minimum and maxi- 
mum being respectively 45 lb. and 100 Ib., all the working parts 
being proportioned to the latter pressure. It struck us that this 
engine was about £100 cheaper, at £200, than one of the “ steeple” 
engines of the same nominal power, and priced at £240. 

One little engine, of two or three mule power, made by some- 
body in Newton-le-Willows, stood in a corner in disgrace. It had 
but one stay bolt in the middle of each side of its fire-box, and we 
were further informed had no stay-bars on the crown-plate! We 
need not say that the initials “C. E. A.,” in approving chalk script, 
were missing on its furnace-end, Mr. Amos having a particularly 
sharp eye for all such shaky specimens of boiler-making. The 
pressure to which most of the engines were limited was 30 |b., but 
we were told that certain engines which were pointed out to us were 
carrying not less than 80 1b. This might have been, and probably 
was, very improper under the circumstances, but we should not, 





after all, have much confidence in a locomotive boiler which would 
not work safely up to 1001b. to the square inch. The cylindrical 
portion ought indeed to be perfectly safe at double that pressure, and 
the fire-box needs only a sufficient number of stays to be equally 
strong. Cast iron stay-bars, once so common, are seldom to be 
found now-a-days, and there is no good reason why the economy 
of high pressures may not soon be realised on the farm, As a pre- 
caution against the recklessness of the attendants, lock-up safety- 
valves are being already adopted, and in Mr. Aveling’s engines 
these are so constructed as to defy tampering. 

Steam domes are applied to the boilers of Messrs. Kitson and 
Hewitson’s engines, and in those of Mr. Aveling, and a few others. 
Under the ordinary circumstances of farm use we believe them to be 
necessary additions to the boiler, although adding something to its 
weight and cost. 

Some of the engines in the yard were burning coke, while others, 
fired with coal, were smoking heavily. The portable engine makers 
have, of course, the same difficulty in suppressing smoke as the 
locomotive builders and railway companies. The express engine 
which drew us to Leeds and back, over the Great Northern line, 
smoked excessively now and then, and to such a fact the Lincoln-" 
shire and other makers of small engines will appeal in extenuation 
of their own deficiencies. We will own, however, that we saw 
several perforated air doors on the engines at Armley, and although 
the total air opening thus afforded was generally much too small, it 
was often enough to reduce, toa tolerable brown, smoke which would 
otherwise have been of the most Stygian black. 

A very large proportion of the engines exhibited have single 
cylinders, and farmers, apparently, have satisfied themselves that the 
supposed advantages of double cylinders are altogether insufficient 
to compensate for their increased cost, weight, and friction. The 
tendency in favour of the single cylinder arrangement is, indeed, so 
decided, that it would be almost superfluous for us to add anything 
touching its merits. 

As we have already remarked, no trial is made this year to 
ascertain the power and working economy of the engines exhibited. 
The displays at the Agricultural Society's shows have become so 
great, of late years, that only a certain series of articles can be 
examined, judicially, by the judges. The list for examination this 
year comprised only steam cultivating apparatus, drills, manure-dis- 
tributors, horse-hoes, hay-making machines, reaping machines, 
mowing machines, carts and wagons, and a few miscellaneous 
articles. It is understood that the various divisions of the show are 
to be grouped in four series, to be examined in. rotation, so that each 
will come up for decision every four years. This arrangement, how- 
ever much it may appear to be justified by the great extent and variety 
of the exhibition, must prove very unsatisfactory to many exhibitors, 
and must, indeed, to a great extent, defeat the purposes of the yearly 
meetings. It may give a sort of monopoly to the prize exhibitors in 
a particular line, by deferring the acquisition of the honours of the 
Society by competing rivals, but this state of things is by no means 
to be desired. The records of the gradually diminishing consump- 
tion of coal by Messrs. Clayton, Shuttleworth and Co.'s engines, as 
tested in successive years at the Society's shows, afford evidence of 
the tangible benefits resulting from real competition. This year, 
however, there is really no such thing as competition among the 
engine makers, and there is, therefore, little or no encouragement 
for improvements, and but little necessity on the part of established 
firms for discarding patterns and arrangements which have served 
their purpose very well in former years. It is much to be regretted 
that there is no test for the great variety of engines now assembled 
at Armley, for the application of Ss gear deserves the 
Society’s recognition, and so does that of superheating apparatus. 
The high pressure to which Bach's engines are worked, and the 
application of steam jackets in others, are also matters deserving 
examination and authoritative notice. The present prosperous con- 
dition of the Royal Agriculturai Society precludes the supposition 
that the funds do not justify any extension of the prize-list, as 
would be expected if additional articles were allowed to compete for 
prizes. And as different judges would be required for different 
articles, an increase in their number only, and not an increase in the 
duties of the judges of any single class of articles, would be neces- 
sary. With five or eight tribunals instead of four, the latter being 
the number of judicial committees this year, awards in all de- 
partments of the exhibition might be made simultaneously. The 
Society, which invites competitors to come forward, ought not 
to shrink from the task of examination and decision. Four 
years is an age, in engineering especially, and much too long 
a cycle for the suspension of inquiry into its progress. If there 
were to be no tests and no prizes, neither in four nor in forty 
years, exhibition at the Society’s shows would amount to no more 
than advertising, which, however incidental to, should never be the 

rimary object of such displays. We trust the authorities of 
{anover-square will reconsider this matter of four year periods, 
As for the mere pecuniary value of the prizes, we believe that, in 
certain classes, as those of steam engines and steam cultivators, 
medals would be preferable to coin, even where the intrinsic value 
of the former was not one quarter that of the latter. With a greater 
number of judges, therefore, much good might be done without 
really increasing the charge upon the Society. 

In connection with portable engines we must briefly notice a road 
locomotive made by Messrs. Carrett, Marshall, and Co., of Leeds, 
and exhibited, under steam, but not in motion over the ground. It 
is made to accommodate from nine to twelve persons, including 
attendants, weighs 3 tons empty, and 4} tons charged, and will run, 
over a good road, at the rate of 25 miles an hour. The boiler is of 
the locomotive pattern, and bears with its whole weight upon the 
driving-wheels. It is very strongly stayed, and is intended 
to be worked at a pressure of 160 lb. per square in. The cylinders 
are placed horizontally, and beneath the seats for passengers; they 
are Gin. in diameter by 8-in. stroke, the valves being worked by 
link motion, adjusted to cut off at any point of the stroke from one 
eighth upwards. The connection to the driving axle is through 
gearing, either one of two sets being available at ——_ a 
ing the power respectively 2} to land 5 to 1. The gearing can be 
changed, and either driving wheel disconnected so as to run freely, 
while the engine is running at full speed, either forward or back- 
ward, the whole being thus adapted to variable gradients and sharp 
curves as well as to instantaneous stopping. ‘The driving wheels 
are 4ft., and the single leading and steering wheel 3ft. in diameter. 
The frames and motion are of steel throughout. The engine was 
built to order, and the price marked in the catalogue is £400. Messrs. 
Carrett, Marshall, and Co., also exhibit their patent double acting 
steam pump, portable 3-horse vertical engine and boiler, and Joy's 
patent organ blower. 

Messrs. ‘l'uxford and Sons exhibit a traction engine with two 
vertical cylinders, and a broad single-drum driving-wheel, about 
4ft. in diameter. We did not see this engine under steam. 

Before passing on to the considerable number of steam cultivators 
in the yard we may as well mention the portable and fixed steam 
engine makers represented. Messrs. Clayton, Shuttleworth, and Co, 
exhibit an 8-horse, a 7-horse, a 5-horse, and a 4-horse outside single 
cylinder portable, and an &-horse and a 10-horse fixed engine. 
Messrs. Tuxford exhibit nineteen engines in all—sixteen portable 
engines of various powers, two fixed, and one traction engine. 
Messrs. Richard Hornsby and Sons, of Grantham, exhibit three 
portable engines, one of which is a double-cylinder, and all being of 
a superior finish, Messrs. Ruston, l’roctor, and Co., of Sheaf Iron- 
works, Lincoln, exhibit four portable engines, of a very superior 
class of workmanship. ‘hese makers apply larger cylinders fora 
given power than most makers; the 5-horse having a 94in. cylinder, 
12in. stroke. Another 8-horse, precisely similar, except having 
the addition of a Giffard Injector and extra lock-up safety- 
valve, was priced £20 higher. The high price of the Injector 
certainly stands in the way of its adoption by the engine- 
makers. Mr. John Fowler, jun., of Cornhill, exhibits four portable 
engines of a style of workmanship up to the highest locomotive 
standard, and made by Messrs. Kitson and Hewitson, of Leeds. 
Messrs. William Marshall and Sons, of the Britannia Ironworks, 
Gainsborough, exhibit an 8, a 4, and a 2}-horse power portable 
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engine. Mr. James Heywood, jun.,of the Phenix Foundry, Der bys 
has one 4, two 3, and two 2-horse portable engines. Messrs. E. R. 
and F. Turner, of Ipswich, send a 2-horse,a 3-horse, and a 4-horse 
portable engine. Messrs. Smith Brothers, of Thrapston, North- 
amptonshire, exhibit a 4}-horse and a3-horse portable engine. 
Messrs. B, D. ‘Taplin and Co.,of Lincoln, send a 12-horse double- 
cylinder, and two 8-borse single-cylinder engines, the larger and one 
of the smaller engines having traction gear. Messrs. Barrett, 
Exall, and Andrewes, of Reading, show an 8-horse and a 3-horse 
portable, and an 8-horse fixed engine. Messrs. Burnley and Nichols, 
of Leeds, send three vertical and one horizontal fixed engines, 
with cylinders ranging from 6in. to 10in. bore. Messrs. 
Picksley, Sims, and Co., of | Leigh, near Manchester, exhibit 
an 8-horse portable (price £350 !), and a 4-horse and a 6-horse 
horizontal engine. Messrs. W ilkinson, Wright, and Co., of 
Boston, send an 8-horse and two 7-horse portable, and one 
12-horse fixed engines. Messrs. T. W. Ashby and Co. of 
Stamford, Lincolnshire, send two small portable engines. Mr. W. N. 
Nicholson, of Newark-on-Trent, also exhibits two small porta- 
bles. Messrs. Brown and May, of Devizes, Wilts, send an 8-horse 
and a 21-horse portable engine. Messrs. Westwood and Sons, of 
Atlas Iron Works, Holbeck, Leeds, send three fixed engines of 
from 8 to 7-horse. Mr. George Parkinson, of Wakefield, sends two 
8-horse fixed engines. Messrs. Williamson Brothers, of Kendal, 
send two small fixed and one 4-horse portable engine. Messrs. 
Richmond and Chandler, of Salford, Manchester, exhibit a 3-horse 
portable engine. Messrs. Gibbons, of Wantage, Berks, send a 
7-horse portable. Mr. William Foster, of Lincoln, sends a double 
cylinder 10-horse, and a single cylinder 8-horse, and 5-horse 
portable engines. Mr. Edward Humphries, of Pershore, Worcester- 
shire, exhibits one of Clayton, Shuttleworth, and Co.’s 6-horse 
portables. Messrs. Maggs and Hindley, of Bourton, Dorset, send a 
2}-horse power portable engine. Le Croskill’s trustees, Beverley, 
exhibit one of Messrs. Robey and Co.’s double cylinder 10-horse 
portable engines. Messrs. Wallis and Haslam, of Basingstoke, 
exhibit one of Brown and May’s 3}-horse portables. Mr. Edward 
Hayes, of Stony Stratford, Bucks, sends a single cylinder 10-horse 
portable engine in connection with his new patent windlass, to which 
we shall presently refer. Messrs. Thomas Johnson and Son, of 
Leicester, sends a small portable and two small fixed engines. Mr, 
John Smith, jun., of Coven, near Wolverhampton, exhibits a double- 
cylinder 10-horse portable engine. It has self-propelling gear and 
steerage, has a y3;-in. boiler, ¥-in. copper tube plate, and an adjust- 
ment by which the boiler can be levelled on inclines. Messrs. J. B. 
Brown and Co., of Cannon-street, City, send a 6-horse portable 
engine, made by Shanks and Son, Messrs. Death and Cox, of 
Leicester, exhibit a small portable engine. Messrs. Ellis .nd 
Sons, of Oswestry, send an 8-horse portable - and a 6-ho se 
fixed engine. Messrs. R. and J. Rankin, of Liverpool, exhibit 
two small portables and one 10-horse fixed engine. Messrs. 
Richard Bach and Co., of Birmingham, send an engine with a 
single 6}-in. cylinder, 10-in. stroke, rated at 8-horse power, being 
proportioned throughout for twice the power exerted in ordinary 
engines of the same sized cylinder, and which, by other 
makers, would rate as 4-horse only. Mr. John  Weighell, 
of Pickering, exhibits oue of Fowler and M‘Collin’s (Hull) 
5-horse portables. Mr. J. B. Payne, of Chard, Somersetshire, 
sends a portable and a fixed engine, each of 6-horse, and Pg 
and a fixed engine also, each of 4-horse. Messrs. Briggs and Co., of 
Leeds, Keighley, Liverpool, Bradford, and Manchester, show a 
1-horse engine. Mr. William Hill, of Leeds, exhibits a 2-horse. 
Messrs. William Allchin and Son, of Northampton, send a 6-horse 
yrtable engine, with a steel fire-box and tube-plate, feed-water 
Costes, &c. Messrs. Joseph Whitham and Son, of Leeds, send a 
12-horse, high and low-pressure condensing engine on Woolf's plan 
(price £540). Mr. Alfred Sparke, of Norwich, sends a small port- 
able and a small fixed engine. Messrs. Powis, James, and Co., of 
Watling-street, City, send a 10-horse, high-pressure, horizontal en- 
rine, possessing many points of excellence. Mr. Butlin, of 
Hecthenoten, exhibits an 8-horse portable, at the usual price, with 
a superheater costing £20 extra. Mr. Kenward, of Grove-road, 
St. John’s-wood, London, sends a 6-horse engine with several 
novelties, including six copper water tubes, 3in. diameter and 65ft. 
long over the fire. Mr. J. E. Kirby, of Banbury, exhibits a 2}-horse, 
a 8-horse, a 4-horse, a 6-horse, and an 8-horse portable engine, 
Messrs. Bradley and Craven, of Waketield, send an 8-horse, fixed 
engine (10}in. cylinder, 2ft. stroke) Mr. iiobert Maynard, 
of Whittlesford, near Cambridge, exhibits one of Messrs, 
Robey and Co.'s 8-horse engines. Mr. Thomas Aveling, of 
Rochester, exhibits his 8-horse self-propelling engine, already 
sticed. 
the steam cultivating apparatus, which includes an additional 
number of steam engines, embraces a large variety of plans. 
Mr. Fowler, as usual, took the principal prizes, viz.:—£50 for 
12-horse apparatus suitable for ploughing land of all descriptions ; 
£50 for hens apparatus suitable for scarifying, grubbing, and 
breaking up land of all descriptions ; £50 for 8-horse steam culti- 
vating apparatus and portable engine, suitable for ploughing land of 
all descriptions, and £25 for a similar apparatus for scarifying, 
grubbing, and breaking up. The only other money prize, under 
this head, one of £25, was awarded Messrs. J. and F. Howard, of 
Bedford, for their windlass, ploughs, and cultivator. A medal was 
awarded Mr. Edward Hayes, of Stony Stratford, Bucks, for his 
patent self-acting windlass, which may be attached to any ordinary 
portable steam engine, and used for steam cultivation. A medal 
was also awarded Messrs. Robey and Co., of Lincoln, for their 
12-horse double cylinder portable engine, with Messrs. Chandler 
and Oliver's patent drum ploughing windlass for steam culti- 
vation. Mr. Romaine’s rotatory digger was not even mentioned 
by the judges in their awards, a somewhat remarkable circum- 
stance, considering its performance at Garforth, We have 
availed ourselves to such an extent elsewhere of the comprehensive 
description given by the Mark Lane Express of the various apparatus 
that it will be unnecessary to devote much further space to them 
here. The general results also of the ploughing have been amply 
recorded, although insufticient justice has been done to Mr. Romaine, 
the work performed by his rotatory cultivator being the perfection of 
spade husbandry. His engine, cylindrical drum, and all, weighed 
11 tons, the digger was geared to make 45 turns a minute, and with 
its 27 wrought iron arms, each armed with a “spud,” opened a 
breadth of 7ft. 3in. to as great a depth as any of the stean ploughs. 
As the weight of the engine is in advance of the cultivator, ranning 
indeed upon the sward, the soil is not compressed or trod leu after 
the digging prongs have done their work. On an incline of 1 in 11, 
the gravity of the apparatus would, it is true, absorb a ton of the 
draught, and it may be possible that it would be practically inappli- 
cable on other than tolerably level land. There are many, however, 
who say this of all the steam cultivators yet brought out. 

The rope system, and, in most cases, the balance plough, have 
established themselves in the favour of the farmers to an extent 
which is conclusive as to their actual merits. Fourteen sets of 
Fowler's apparatus are now employed, we believe, in a single 
neighbourhood—that of Swindon. ‘There is much said about the 
wear of the rope, one which has ploughed but 350 acres being so 
worn, we are told, that it will not do for above 300 acres more. One 
farmer has had three ropes, costing £80 each, in less than two 
years, and it is altogether doubtful if the charge for maintaining the 
rope is not at least double the estimate of 1s. peracre. Mr. Fowler's 
new arrangement for taking up the slack will, however, in a great 
measure prevent the sagging and consequent wear of the rope from 
ground friction. As is well known he employs a much heavier rope 
than the Messrs. Howard, his weighing 21b. to the yard, while 
700 yards of theirs weigh but 8 ewt., or rather more than 1}1b, to the 
yard. 

” We wish here to correct, in the most distinct manner, the errone- 
ous statements which have gone abroad as to the relative friction 
of the wire ropes in Messrs. Fowler's and Howards’ apparatus. 
From what has appeared in the Times and other journals it 
has been supposed that the rope-friction, in Messrs. Howards 








arrangement, was about ten times that in Mr. Fowler’s. In one 
statement we read that the friction of the Howard rope was 527 Ib. 
and that of Fowler’s 58 Ib., the difference of draught being 
upwards of 4 cwt. The facts of the case are simply these: 
Messrs. Howards’ rope is ‘not quite as taut as Mr. Fowler's, and 
“sags,” in some cases, upon the ground. ‘To ascertain, therefore, 
the friction of a rope under different circumstances, Mr. Amos, 
the Society’s consulting engineer, made a dynamometrical test of the 
friction of 450 yards of rope weighing 900 lb. When its whole 
weight was dragged over the ground its friction was found to be 
527 lb., and when drawn ove: “purters,” or sheave pulleys, only 
58 lb. This result was immediatly eaeee, by somebody, to the 
prejudice of the Messrs. Howard. It was not, however, until last 
Tuesday morning that Mr. Amos made any test of the rope friction 
of the systems of the rival enineers. ‘The results, as given to us 
by Mr. Amos himself, are as follow :—with Howard's large tackle, 
comprising 510 yards of rope weighing about 5 ewt. 3 qrs. 9 Ib. 
a yards weighing 8 cwt.), the draught necessary to overcome its 
riction on the “porters’§ was 13 cwt. Fowler's rope, 580 yards 
long, and weighing 10 ewt. 1 qr. 12 Ib. (2 Ib. to the yard) required 
the same draught. With Fowler's light tackle, the friction of about 
the same length of rope was } ewt., while with Howard's light 
tackle the friction was about § cwt., ranging from } cwt. to } ewt. 

Mr. Fowler shows 5-furrow and 6-furrow balance ploughs, in ad- 
dition to those with two, three, and four shares at each end. The 
6-furrow plough would turn a sward 5ft. wide, but ploughing with 
such an implement to a uniform depth can hardly be expected on 
“ high-backed ” or ridgy land. Messrs. Howard have not attempted 
so great a width. 

Next to Mr. Fowler’s “clip-drum,”-with which the plough is 
worked by an endless rope, passing but half round the pulley on 
each headland, the self-acting windlass of Mr. Edward Hayes, of 
Stony Stratford, was one of the important novelties in the show. 
The belt from the flywheel of the engine is made to run upon either 
one of two fast pulleys, or one intermediate loose pulley, on the 
windlass, these being like the three pulleys on the driving shaft of a 
planing machine. ‘The belt-shipper, which may be made to throw 
the belt upon either of the driving pulleys, and thus to drive the 
plough, through suitable gearing, in either direction, is connected 
with two stout coiled springs, pressing in opposite directions. When 
thrown so as to bring the belt upon either driving pulley, one of these 
springs is compressed. <A light line, or cord, extends from headland to 
headland, and by this, whenever the ploughman wishes to stop, he 
can disengage a catch whereby the belt-shifter is forced aside by 
whichever coiled spring is under compression, and thus throw the 
belt upon the loose pulley. A simple steam brake to check the speed 
of the windlass is also provided. By the apparatus for stopping the 
plough without shutting off steam from the engine, the ploughman 
has his tackle under complete control in foggy weather, or, in case 
of inattention, on the part of the engine-man. 

There are two or three other arrangements, including that of 
Mr. George Leech, of Leeds, and intended for steam cultivation, 
upon which we may, perhaps, be excused from expressing any 
opinion. The judges, we may add, expressed none upon the con- 
trivances in question. 

Of ordinary horse ploughs the display is very extensive. The 
long shares, a good pace in length from the hinder edge to the tip, 
and the exquisitely curved “ wave lines,” bespeak light draught 
and good work. Messrs. Hornsby and Sons and Messrs. 
Howards are largely represented. While examining one favourite 
pattern of horse plough we overheard the maker's representative 
inform a substantial-looking old gentleman that the fastening of the 
guide-wheel frame, by means of a square stud passing transversely 
through the iron plough-beam, was a most important improvement, 
just patented. “Um!” said the senior, “I made ploughs in that way 
years and years ago.” “You never did,” was the immediate retort. 
“T say I did,” said the well-preserved old boy; “and, what's more, 
T'll prove it.” And, under a discharge of abuse which would have 
brought the fists of a younger man into play, the old gentleman 
brought up a chum who endorsed all he had said. But this did not 
silence the ploughmaker’s man, who thereupon indulged in language 
for which we should not have regretted to see him caned, but 
without disturbing the equilibrium (however it might have increased 
the earnestness) of the substantial old party against whom it was 
directed. As the latter gave his name and address in our hearing, 
we may be justified in recommending ploughmakers and farmers, 
who may be similarly bullied with regard to the fastening of plough- 
coulters and guide-wheel frames, to communicate with Mr. William 
Hensman, of Leighton Buzzard, Beds, the maker of the well-known 
“ Woburn drill.” 

Proceeding from ploughs to cultivators, and referring back to Tue 
Enarneer of last week for full particulars of Messrs. Howards’ new 
implement, we may mention the time-tried cultivator of Mr. Clay, 
of Wakefield. Its rising motions enable it to clear itself anywhere, 
and it is still, perhaps, the lightest of any in draught, as it was two 
years ago at Warwick. Mr. Clay also exhibits a new implement, a 
“Steam Cultivator,” one which can be worked with any tackle, and 
in either direction without turning. The attendant, instead of 
having to “change ends,” as in the balance-plough, is mounted in 
the centre. <A large lot of cultivators by other makers and of 
familiar patterns are also on the ground. 

Of drills, none are exhibited by Messrs. Garrett and Sons, who 
have cut the Society altogether for the present. As is well known, 
they, contemporaneously with Mr. Smyth, were the original 
solenes of the famous “ Suffolk drill.” So this year Mr. James 
Coultas, jun., of Spittlegate, near Grantham, takes the best prizes 
in this line. His 6ft. 6in., twelve-row general purpose drill took 
£10, and his 7ft. 6in. fourteen-row corn drill another £10. Three 
others of his drills took respectively £5, 6, and 47, while 
another was “commended,” and yet another “highly com- 
mended” by the judges, Old Jethro Tull, 
drill husbandry in the last century, and who put out a 
book on the subject in 1731 would, were he now alive, 
gaze with mingled admiration and amazement upon the 
“loud” painting and seemingly intricate machinery of the Spittle- 
gate prize drills. What a sight it were for him to behold 
them crossing the broad meadows of his native county, impregnating 
the mellow soil with both fertilising matter and germinating larvae: 
at the rate of three or four acres an hour! Tull denied the advan- 
tages of manuring, but he was right as to the saving of seed, 
increased weight of individual bulbs and stalks, and uniform 
sprouting attainable in most crops by means of drill husbandry. 
And we have found the advantage, too, of employing machinery 
even for broadcast sowing. Mr. Coultas, jun.’s drills exhibit 
ho new arrangement—there are the little xoria, those exceed- 
ingly small revolving baby-spoous by which the seed is lifted 
from the box in all “Suffolk drills,” the discharging tubes, 
connecting-chains, coulters, and counterweights are all there—but 
the workmanship is excellent, the parts light and apparently strong, 
and the price moderate. Messrs. James Coultas and Son, of which 
firm the junior Coultas is an offshoot, exhibited drills also, but they 
were considerably heavier, more than one-third dearer, and only re- 
ceived one prize(£3),although another was highly commended. Messrs, 
Holmes and Sons, of Norwich, stand next to Mr. Coultas, jun., 
their drill, for corn only, taking the second prize of £0, and their 
turnip drill the first prize of £10. The good workmanship of these 
implements is unmistakeable. The turnip-drill, working also as a 
manure distributor, and on either the ridge or flat, has double-action 
seed coulters and rollers working between the manure and seed, 
besides a light following roller to cover up the seed. Messrs. 
R. and J. Reeves, of Westbury, Wilts, also took some fair prizes for 
drills, their water or liquid manure drill on Chandler's patent taking 
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£7. Beyond a few of the implements of this kind in the best repute | 


we did not, from want of time, make any extensive critical observa- 
tions upon them. By the prize list it appears that, in addition to the 
makers already named, Messrs. W. Hensman and Son, of Leighton 
Huzzard; Messrs. Priest and Wooluough, of Kingston-on-Thames ; 
Messrs. A. W. Gower and Son, of Market Drayton ; Mr. Watkinson, 


ot Louth; Mr. G. W. Robinson, of Barton-upon-Humber; Mr. 


who  practised- 
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Thomas Chambers, jun., of Colkirk Hall, near Fakenham; Mr. W. 
Croskill’s trustees, of Beverley, and Mr. Isaac’ James, of Cheltenham, 
all received money prizes from the judges for drills and manure dis- 
tributors of various patterns. The horse-hoes were also tested, and 
the makers beprized, according to the judges’ estimation of their 
merits. And likewise the carts. 

Next came the mowing and reaping machines, the former of which 
have been tested, while judgment is suspended upon the latter until 
the wheat harvest. Some antiquary has discovered that the 
Society of Arts having, as long ago as 1783, offered a gold medal or 
premium of the value of £30 for a machine for mowing or reaping 
grain crops, a Mr. Capel Lofft took up the matter and produced a 
machine in which he combined the principle of rippling with that of 
reaping, leaving the straw to be collected atleisure. After Mr. Lofft, 
whose contrivance was described in Arthur Young's “ Annals of 
Agriculture,” in 1785, came Mr. Common, of Denwick, near Aln- 
wick, and it has been lately reported that some model knives, made 
by Mr. Common, were taken to America by Mr. Brown, founder, of 
Alnwick, and from these McCormick’s reaper, which attracted so 
much attention in the Great Exhibition of 1851, was constructed. 
Mr. Cyrus H. McCormick is understood to have cleared £600,000 
from the sale of his reapers and licenses to other manufacturers, and 
he lately applied to the United States’ Congress for a seven-years’ ex- 
tension of his patent. It came out upon the examination upon his 
application that he had never made any invention of value in his life. 
Besides Bell, Obed Hussey, of Baltimore, U.S. (and who was killed 
last year, in a horrible manner, under the wheels of a railway train), 
was the principal inventor of the modern reaping machine, his 
invention having appeared in 1833. The two great classes of reapers, 
those which are self delivering, and those requiring hand delivery, 
are largely represented at Armley. Messrs. Burgess and Key, be- 
sides exhibiting the McCormick reaper, of different weights, and im- 
proved with their screw delivery and conical divider, make a display 
of three of Allan’s mowing machines, as well as Burgess’ mowing 
machine and a combined reaper and mowing machine. Lord 
Kinnaird’s reaper, improved on McCormick's, and having a self 
delivery by endless bands, is exhibited. Mr. Samuelson, of Banbury, 
does not exhibit in his own name, but a good show of his work is 
made by the North of England Implement Company, of York, 
Stockton, and Newcastle (Henry Bushell, manager). The mowing 
machines, made by Mr. Samuelson, have Ball's patent flexible knife, 
made not only to conform generally to the surface of the ground, 
but to raise and lower at pleasure and to fold up when required. 
The first prize mowing machine, however, was Wood's, exhibited by 
Mr. Cranston, of King William-street, Messrs. Burgess and Key 
taking the second, and Mr. Bushell, for the North of England Im- 
plement Company, the third prize. The work made by all three was 
excellent, and buta single breakage took place during the whole time 
they were at work. Mr, Cuthbert, of Bedale, Yorkshire, exhibited 
his reaper, which has attracted so much attention at former agricul- 
tural exhibitions. Besides having a coned driving wheel to 
counteract the side draught incidental to all reaping machines, it 
has a sling to support the cutter bar so as to diminish the great 
friction to which it is ordinarily subjected. The knives are 
driven at a moderate rate, and the driver can alter the dip of the 
cutters at pleasure. Mr. Cuthbert puts forward a remarkable state- 
ment of the results of dynamometrical trials at the Dutch Royal 
Agricultural Show at Goes, in the Netherlands, by which it would 
seem that, under some circumstance or other, Burgess and Key’s and 
Wood's reaper required a draught of 6 ewt. 10 Ib. each, while Cuth- 
bert’s only took 1 ewt. 7 stones 101b.! Ifall the machines were tested 
when cutting in the same strength of crop, and if anything like the 
same results are confirmed at Leeds, all hail to thee, Cuthbert! 

At one stand we came upon what at first appeared to be a pile of 
old lumber, but which turned out to be a reaping machine in unusual 
dishabille. It was Mr. Hellard’s, and a large placard informed 
all beholders that it was “the only one that will get up 
downlaid corn or grass when laying in any direction.” Mr. 
Hellard (of Taunton) has formed the upper sides of the “ fingers” of 
the Hussey reaper into thin fins, or flukes, their upper edges rising 
on a slope of about 1 vertical to2 base from the point. These flukes, 
we are given to understand, exercise a peculiarly persuasive influence 
upon tangled crops, and when the reaping trials do come off, we shall 
see what we shall see. Mr. Bamlett’s (Middleton Tyas, near Rich- 
mond, Yorkshire) new patent mowing and reaping machines are 
exhibited both by himself and by Messrs. Picksley, Sims, and Co., of 
Leigh. There are, besides, a considerable number of reapers and 
mowers of well-known patterns. 

Among machinery for thrashing and cleaning grain, the new fan 
blast elevator of Messrs. Bruckshaw and Underhill, and patented by 
them 19th October, 1859, is one of the latest things of its class. 
The plan is embodied in two thrashing machines, one made by Mr. 
John Smith, jun., of Coven, near Wolverhampton, and the ‘other 
by Messrs. Clayton, Shuttleworth, and Co., who have purchased the 
patent, and will, we presume, henceforth work it exclusively. The 
grain, as it falls from the thrashing drum, enters the side of a fan 
blower, by which it is thrown up to the top of the machine, the 
“Jacob's ladder” of lifting buckets being thus dispensed with. 
There is a manifest saving of some parts of the ordinary thrashing 
machine, but whether the increased power required more than 
counterbalances this advantage we do not know. The thrashing 
machines to which the invention is applied have each but two 
leather straps of any kind besides the driving strap from the engine. 

Of barn machinery there is no end. Mr. Cornes, of Barbridge, 
nea Nantwich, a veteran exhibitor, made his usual display. 
Messrs, Richmond and Chandler, of Salford, have made good use of 
the exhibition, and their chaff cutters are at least equal to those 
which have received so much favour on former occasions. They 
have the rising motion, and svlid steel mouth piece, which wears but 
slowly from the friction of the passing knives, the gearing appears 
to have been simplified, there is an arrangement for varying the 
length of cut without change of wheels, and a stop motion for 
arresting the rollers without stopping the fly wheel. The whole 
machine is of iron, with the exception of the steel knives and mouth 
piece, and the wheels are securely boxed to prevent accidents and 
the intrusion of dirt. Asa general observation, the wooden frames 
and exposed gearing of the country-made chaff cutters appear to 
be giving way to more substantial and thorough workmanship. 
There are, in all, twenty-seven exhibitors of chaff cutters; a very 
large number of those in the yard being adapted for horse or steam 
power. 

Messrs. Edward Cockey and Son, of Frome, exhibit four of their 
new patent combined steam engines and chaff cutters, lately illus- 
trated in Tue Engineer. The engine, a most diminutive affair, isin a 
sort of portmanteau attached to the framing of the chaff cutter, and 
works direct upon the cutter shaft. Some of our readers may recollect 
that on the publication of Messrs. Cockey’s arrangement in our 
columns a correspondent promptly challenged its originality, stating 
that he had made and worked chaff cutters upon the same plan for 
some time previously, 

An extensive display of crushing, grinding, and combined crush- 
ing and grinding mills, many of them in motion, is exhibited. We 
do not feel sufficient confidence in our own practical knowledge of 
this branch of machinery, simple as it undoubtedly is, to warrant 
our speaking critically of those which we cursorily examined. We cer- 
tainly observed a workmanlike look about Messrs. Barrett, Exall, 
and Andrewes’ mills, as well as those of Richmond and Chandler, 
and this is, perhaps, claiming but little for our powers of mechanical 
observation. Messrs. Childs, of Leeds and Hull, displayed a 
splendid lot of French burr and Derbyshire peak mill stones, of 
all grades, from those adapted to the finest wheats to those suitable 
for grinding beans, Portland cement, and coprolites. An edge 
stone, 7ft. in diameter, from the Derbyshire peak, was a magnificent 
specimen of mineralogy and stone-cutters’ work, which would have 
done any miller (we are not alluding to him christened Joseph) 
FOr ul to behold. 

There is a vast miscellaneous array of bean and oat mills, bone 
mills, cake breakers, carts, clod-crushers, corn screens, dibbling 


machines, drain pipe and tile machines, draining tools, farm railways, 
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gorse machines, harrows, horse gears, horse and hand rakes, lifting 
—_ malt mills, potato diggers, pumps, rollers, root washers, sack- 

olders and barrows, sawing benches and saws, steaming apparatus, 
straw elevators, thatch machines, troughs, turnip cutters and 
. weighing machines, whippletrees, churns, dynamometers, 
field stiles, forks, grain dryers, guano crushers, harnesses, hedge 
clippers, hoes, hulling machines, kneading machines, rick stands, 
sheep racks, scythes, stable fittings, thistle destroyers, asphalted 
felt, barrows, bedsteads, brick machines, cheese presses, cisterns, 
cooking apparatus, kitchen utensils, curd breakers, egg whisks, 
filters, fire engines, flower stands, “ Food for cattle,” garden imple- 
ments, gates, grindstones, fencing, knife cleaners, mangles, peram- 
bulators, pails, sewing machines, steam hammers, tree guards, 
washing and wringing machines, and considerably more than a 
hundred articles (many of which were represented by several dozen 
specimens) which the compilers of the catalogue, with all their 
powers of generalisation, were unable to classify. Of course we are 
alluding only to the implement catalogue, an octavo volume of over 
400 pages, for there is a separate catalogue forthe beasts. We dis- 
covered this fact when, on beholding a hog of vast proportions and 
tremendous snout, and numbered 1,013, we found entered against 
that number in our book, to wit: “Patent potato digger ; invented 
by John Anderson, of Doagh !” 

A very important class of articles, not of strictly agricultural ap- 

lication, claims our attention before closing this lengthy notice. 
‘irst, we may mention brick machines, of which one by Messrs. 
Hadfield and Atkins, of Hadfield, near Glossop, is of great strength, 
and is said by the patentees to be capable of making from 20,000 to 
30,000 bricks per day. The operations of grinding, pugging, 
moulding, and delivering either solid or perforated bricks or tiles, 
proceeds simultaneously, and the brickmaker is enabled to work, 
not only clays of a plastic kind, but those containing sandy loam, 
such as fire-clays, and he can also make up blocks of compressed 
fuel from the refuse cf coal mines. 

The Kirkstall Forge Company, of Kirkstall, near Leeds, exhibit 
oue of Naylor's double action steam hammers at work, and their 
workmen were, when we saw them, finishing off a thick forging, 
at a high heat, at the rate of nearly 200 strokes per minute, a rate 
that can be increased when necessary to 350 strokes. In another 
part of the grounds we heard a tremendous rattling, like the din of 
a troop of rivetters when closing up the seams of a great iron tank, 
or like an overgrown electric telegraph gone mad. On nearer approach 
we discovered a miniature model of the atmospheric hammer of 
Messrs. Dawes, of the Milton and Elsecar Iron Works, near Barnsley. 
Hard by stood one of the same species, full grown. The hammer 
head is a cylinder, much as in Condie’s steam hammer, only the 
cylinder does not require to be of great weight. It is drawn 
up and down, at each revolution of a cam-shaft, around a stationary 
leather-packed piston, whereby, if certain valves be kept closed, the 

ir is rarefied above and compressed below. ‘The atmospheric force 
thus generated acts with remarkable effect, and the higher the speed, 
where the work will bear. it," the better. By fa cock controlling 
the air passages in the cylinder, the pressure upon the upper 
and lower sides of the piston may be partially or entirely equalised, 
so as to graduate the force of the blow to any required extent. 

Messrs. Williamson Brothers, of Kendal, besides a large amount 
of other machinery, in some of which we observed several “ blowy” 
castings, send one of Professor Thomson's “vortex” or centre- 
vent turbine water wheels. It appears, however, that, by reason of 
an informal entry, this wheel is disqualified for exhibition, although 
many hundred visitors have doubtless had a good look at it by this 
time. A model of the wheel, and which was not “ disqualified,” was 
spinning at a great rate. Turbines have not attracted anything like 
the general attention they deserve in this country, the French and 
Americans having been about the only ones to make use of them. 
The best constructed turbines not only give a percentage of 
80 to 90 per cent. of the theoretical effect of the water, but, 
which is of more importance in many situations, they will 
work perfectly in any amount of back water, they are cheap 


in first cost, and they do not require heavy gearing to get 
up speed. Although Professor Rankine defines them as wheels 


running on a vertical axis, and although Messrs. Williamson's 
circular might lead us to suppose that they could not revolve 
otherwise, we know of small Jonval (or Koechlin) turbines which 
are working perfectly, under high falls, with their axes placed hori- 
zontally. We do not know how cheap Professor Thomson's turbine 
may be, but if cheaper than others it has no other advantage over 
them, and is inferior to some. Fourneyron’s turbine requires, in 
some cases, expensive foundations, since the wheel cannot utilise 
the whole fall except it be placed close down at the bottom. But it 
gives the highest percentage of theoretical effect of any known 
water-motor, especially when slightly-flareing stationary annular 
guides, or “diffusers,” are arranged so as to conduct the water to a 
short distance from the wheel before subsiding into the tail race. 
Perhaps the next most powerful wheel for a given weight and fall 
of water is Jonval’s, brought out at Koechlin and Co.'s works, at 
Mulhouse, in 1848, or thereabouts. The use of a “draught box” 
around the wheel, by which it may be suspended in a column of 
water at any height less than 25ft. or so from the bottom of the fall, 
and still derive the full effect of all the fall to the lower edge of the 
draught box, below it, renders the Jonval the most economical of 
all turbines in respect of cost of foundations. As compared with 
wooden breast wheels all iron turbines are generally twice or thrice 
as economical of water. Whatever percentage of effect a wooden 
wheel may give off while new, the wear of the buckets, and apron, 
and leakages in the shrouding, will often reduce the performance by 
one-third or one-half of what it was originally. We have preached 
this little sermon on turbines, @ propos of Messrs. Williamson's 
little model at Armley, and as makers of Jonval wheels may not 
be readily discoverable, the gentlemen in question may possibly 
derive some little benefit in the way of trade from our remarks. 

Messrs. Powis, James, and Co., of Watling-street, City, exhibit a 
considerable amount of wood-working machinery, in addition to 
the bright-finished steam engine already noticed. They have in 
the yard two of their well-known pattern of band-saws, one o 4 
which is intended to work through wood 10-in. and the other 14-in. 
deep. Our readers will hardly need to be told that these saws will 
work on circular, angular, irregular, and straight lines. The 
table is made to swing so as to admit of any required angle. 
Messrs. Powis, James, and Co. claim that theirs is the only patent 
in England to prevent the breakage of band saws. The tension of 
the saw is so regulated by the compound adjusting lever that a 
uniform strain is maintained upon it. One of these saws, erected in 
the dockyard at Deptford, is highly spoken of. The circular saw 
benches exhibited by the same firm have good long bearings on 
stout spindles, and being made to set at any required angle, and to 
turn over, out of the way, for cross cutting, appear likely to do their 
work rapidly and well. A steam mortising, and two hand mortising 
machines, and a combined mortising, tenoning, and boring machine 
make up a very creditable display of work. 

Messrs. Fowler and Co., of Whitefriars, Fleet-street, send pumps, 
if not enough to drain the Aire to its bottom, sufficient, at least, to 
abstract a considerable share of its waters. No less than eighty 
articles of their manufacture figure in the catalogue. These comprise 
a wide variety of kitchen and farm wrought and cast iron and brass 
lifting and forcing pumps, Holman’s patent double barrel pumps, 
power pumps, garden engines, garden syringes, &c. &c. We had 
an opportunity of examining the valves and seats of some of the 


larger pumps, and would like to see as good work every- 


where. A small hydraulic ram, of exceedingly simple con- 
struction, was shown in action. It is singular that these 
little engines for raising water to all heights are not more 


used than they are. One priced at seven guineas would raise, 
we understood, from 6U0 to 1,000 gallons of water in twenty-four 
hours to any height, according to the available head. One of a larger 
size has been erected by Messrs. Fowler, near London, to raise 
water 250ft. high above the source of supply, and through a main 
2,000 yards long, for the supply of a mansion and farm. The same 
firm also show a stand of Atkins’ carbon filters, well got up, but not 





quite agreeing with our preference for animal charcoal as a 
filtering medium. Irrigating apparatus, hose, pails, a model of 
Capt. Loam's wheel for raising water, illustrated in a recent number 
of Tue Enorneer, and a few other objects, complete the exhibition 
list of this firm. 

Not to be outdone, Messrs. John Warner and Sons, the eminent 
bell founders, of Whitechapel, exhibit upwards of 100 articles, com- 
prising a most bewildering variety of pumps and hydraulic appli- 
ances generally. A new implement exhibited by this firm is a 
double-action 3-in. force pump, on a wheel barrow, and provided 
with air vessel, and capable of being used as a powerful garden or 
fire engine. With certain improvements in its construction, the 
makers state that it will throw much more water with a given 
power than other pumps for a similar purpose. 

We saw something which took our eye at Stand No. 153, to wit: 
a collection of chaff-cutting knives, most of which, being tempered, 
had not been ground, and part of which had been tempered by a 
hew process, giving a uniform cutting temper on the edge, and a 
uniform spring temper at the back, while others tempered by the 
usual process presented a brecciated appearance of dark blue, purple, 
and straw colour in every irregularity of combination. The new 
process (we are not likely to be permitted to find out what it is) is 
practised by Mr. John Linneker, of Cobnar Works, Norton Wood- 
seats, near Sheftield. The curved edged chaff-cutting knives, 
tempered by his process, suggested the appearance of a magnificent 
aurora borealis flashing into the dark depths of a winter night's 
sky. We make this comparison after adequate reflection, and those 
who make themselves acquainted with the results of Mr. Linneker’s 
process may admit that there is something in it. The advantage of 
a uniform cutting temper on the edge, and of an equally uniform 
steel temper on the back of a blade, are obvious enough, both in 
respect of the preservation of the edge and the increase of strength 
thus obtained. 

In anticipation of the exhibition, next year, practically in connec- 
tion with the Great Exhibition, we may reasonably look for in- 
creased efforts in the meantime to bring out useful novelties in 
agricultural machinery and implements. The disaffected firms 
may meanwhile carry a point or two with the Royal Agri- 
cultural Society, and trials more extensive and decisive than 
those usually attempted may be carried out. In this case there will 
naturally be increased efforts to meet the occasion, and to produce 
work, not merely for show, but for severe competition. Unless the 
Society put forth their best energies in the matter, their show may be 
overshadowed, to a greater extent than would be desirable, by its 
great rival in South Kensington. 

It will not be supposed that, in our rambling sketch of the con- 
tents of the implement department of the Leeds exhibition, we have 
attempted anything like a general enumeration. In respect of many 
important varieties of machinery and implements, we have not even 
mentioned a large number of exhibitors of indisputable merit, from 
the fact that to do them even this insufficient justice would req tire 
space far beyond our disposal. We have endeavoured, imperfe ‘tly 
no doubt, to jot down some of our impressions of what we saw, 
but our ideas will bear but an exceedingly minute proportion, either 
in extent or value, to the mass of observation elicited, and thought 
generated, by this great agricultural anniversary. That the agri- 
cultural engineers are making rapid strides towards perfection ap- 
pears incontestable, and yet the art of tillage is now, probably, in its 
infancy. It may be that we are still going on much after 
the manner of the first tillers of the soil, but 5,800 years 
of persistence in foot-locomotion, animal traction, and wind 
navigation did not render the introduction of railways and steam- 
ships less timely or decisive in their influence upon human destiny. 
Farmers and those working with them are acquiring habits of 
thought and commercial notions for which, as a class, they have 
never had much credit. Let this disposition extend, and the results 
will assuredly rival, if they do not eclipse, the highest achievements 
of human genius. 








NOTES FROM NEW SOUTH WALES. 

Some months have elapsed since we had an opportunity of giving 
a few notes from the great colony of New South Wales, which, 
though shorn of a portion of its territory by the establishment of 
the new independent settlement of Queensland, is still an imposing 
quarter of the world. It appears that the session of the Colonial 
Legislature had terminated without any decision being arrived at as 
to the mode in which further railway extensions are to be carried 
out. The question has, on two or three occasions, been cursorily 
debated in the Assembly, where a motion has been passed affirming 
the desirability of continuing the present trunk ~ihoes to Goul- 
burn, to Bathurst, and to Armidale as soon as possible. This 
resolution was only regarded as asserting the abstract proposition 
that railway lines to those places would be very advantageous, and 
not as committing the Assembly to the appropriations of the 
large sums which their construction would involve. The general 
expression of opinion among the members was, however, un- 
mistakably in favour of railways, as distinguished from the tram- 
ways recommended in a ministerial estimate a few months 
ago. The subject of internal communication had been taken up by 
the citizens of Sydney, who had held a meeting with a view to urge 
the Government to carry out some immediate and practicable remedy 
for the injuries which all classes are suffering from the wretched 
state of the highways into the interior. The object of the promoters 
of the meeting was to recommend the construction of horse-tram- 
ways, and the resolutions drawn up embodied that recommendation. 
The statements of the speakers in behalf of tramways were loudly 
applauded; but they called forth speakers on the other side, who 
contended that horse tramways would be as costly as railways, and 
that their adoption would be a retrograde movement. The subject 
was discussed till a late hour, and before any resolutions could 
be passed calling on the Government to construct horse tram- 
ways, an adjournment of the meeting was carried. The lines 
of railway, contracted for by Sir Morton Peto and Co., are 
in some portions in a very forward condition; but though the 
twenty-six months, within which nearly all the works were to have 
been completed, in May or June, there were no signs that any of 
the extensions would be open for many months to come.—The 
western extension will be finished about the end of this year, but 
neither the southern nor the northern extensions will be ready for open- 
ing much before theend of next year. The total number of men employed 
upon the three extensions is about 1,000, exclusive of those engaged in 
procuring or obtaining the timber for the bridges and fences. Advices 
were received by the last mail of the receipt in London of the order 
for the ironwork of the Menangle Bridge (a work of some import- 
ance).—Heavy rains had caused another temporary interruption to 
the traffic on the line between Liverpool and Campbelltown. This 
extension, the plans for which were prepared before the arrival 
of the present engineer-in-chief, was constructed at a cheap 
rate, in consequence of the extremely level character of the 
country. This circumstance, which was considered advan- 
tageous at the time the line was laid out, has since proved 
a great drawback.—The promoters of a short railway line between 
Morpeth and East Maitland, there to connect with the Great Northern 
line, were unable to get their incorporation bill passed before the 
session closed, partly owing to the late period at which it was intro- 
duced, but more directly to the persistent obstruction offered to the 
measure by four or five members of the Assembly. 
ground of their opposition was, that the line would be a com- 
peting one with that from Maitland to Newcastle, and would, there- 
fore, if successful, injure the traffic on the Government railway. 

Telegraphs are slowly expanding in all directions. The prin- 
cipal event in connection with their extension which occurred 
during May was the completion of the line from Mudgee to 
Bathurst, there connecting with the Sydney line. As Mudgee 
is the centre of a rich mining district, there is likely to be a large 
amount of custom for the wire both in messages and remittances. 
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The length of the extension is 80 miles, and it passes through 
Sofala, ‘l'ambaroora, Louisa Creek, Windeyer, and Grattai. The 
contract was to have been finished three months previously, but its 
execution was delayed owing to the difficulty which the ground 
offered to the sinking of holes for the telegraph posts.—-Both of the 
northern extensions were in a forward state, and would soon be 
completed to the frontier of Queensland. The wire to connect out 
extension with Brisbane was not expected, however, to be finished 
before August.—The southern extension between Gundagai and 
Deniliquin, which will open up a second line of telegraphic com~- 
munication betweén this and the two southern colonies, by way of 
the Victoria gold-tields, is in progress, but although the contract 
time has expired, it will not be completed for some time to come.— 
The extension from Goulburn to Braidwood, the money for which 
was voted last session, was to be immediately proceeded with. 

With regard to general public works it may be added that a number 
of gaols, court-houses, and other buildings are in progress in the 
interior under the colonial architect's department. Most of these are 
being carried out under a vote of £25,000, passed last year for works 
required by the establishment of district courts. A similar sum 
having been voted during the late session, additional buildings will 
shortly be commenced, the amount to be distributed accor ing to a 
schedule. ‘The buildings at present in various stages of focwardness 
are court-houses at Grafton, Wagga Wagga, Tamworth, and Gun- 
dagai; gaols at Braidwood, Albury, Grafton, and Wagga Wagga ; 
court and watch-houses at Nowra, Ulladulla, Pambula, and Lismore; 
and watch-houses at Penrith and Bowenfels. The police-station at 
Newcastle is finished; a court-house at Morpeth has been tendered 
for a second time, and the tenders have been found too high; fresh 
tenders for a court-house at Nimitbille, and for additions to the gaol 
at Singleton, are being advertised for; and a contract has been 
taken for additions to the gaol at Gundagai; a contract 
has been taken for a pilot-station at Moruya; and _ tenders 
have been advertised for a mounted patrol barrack at Goul- 
burn. The Colonial architect is also directing the erection of 
telegraph stations at Albury, West Maitland, Neweastle, Goulburn, 
Windsor, and Bathurst. These buildings comprise offices for the 
telegraph, and also residences for the station-masters ; most of them 
are nearly completed.—Several works of importance were in pro- 
gress, or about to be commenced at the principal rivers and harbours 
along the coast, by the engineer for harbours. The public wharf at 
Neweastle is already nearly 900ft. in length, and is Soler extended 
at either end, to the east there is a length of 200ft. yet to finish. The 
sum of £5,000 was voted last session for the further extension of the 
wharf; the work has been tendered for, and the tenders were 
“under consideration.” A steam crane, cast for the purpose at 
Messrs. Napiers’ foundry, was being fixed upon the new 
wharf, for the convenience of the coal companies loading vessels 
at the wharf. The sum of £5,000 voted for the construction of 
a breakwater upon the northern bank, being now available, that 
work will be immediately proceeded with. It is intended to con- 
struct on the north bank inside the harbour a small timber wharf, 
and to connect it by a railway about a quarter of a mile in length, 
with the spot from which the breakwater is to be carried. Vessels 
arriving at Newcastle with ballast will deposit it at the wharf, upon 
which it will be carried along the railway and form the breakwater. 
It is estimated that the vessels coming to Newcastle for coal deposit 
about 5,000 tons of ballast in a year. No precise length is fixed for 
the breakwater, but the work will be carried on by an annual vote, 
and will probably extend over a number of years. ‘The benefit, how- 
ever, of; the breakwater in checking the constant drift of sand from 
the northern bank filling up the harbour will, in a short time, 
be realised. At the Moruya River works will shortly be commenced 
for the improvement of the navigation, the sum of £5,000 having 
been voted by the Legislature. These works will consist of stone 
dykes constructed principally of ballast, for the conveyance of which 
a short railway will be laid down. The improvements at the 
Clarence and the Richmond rivers having been authorised, will, 
also, soon be commenced, The urgent necessity for works for 
the improvement of the navigation of the Clarence and the Moruya 
rivers has lately been experienced by the injuries sustained 
steamers being stuck upon the sandbanks in those rivers. The 
designs and specifications for a steam dredge for the Shoalhaven 
river are almost completed. Some extensive improvements are 
about to be made at the harbours at Wollongong and Kiama; 
the tenders received for these works being too high, it is under- 
stood that they will be carried out directly by the Government. 

A large steam dredge for the Queensland Government to be em- 
ployed upon the bar at Moreton Bay is nearly, if not quite coni- 
pleted, by Mr. Cuthbert, of Sydney. The designs for this work 
were prepared by the engineer for harbour, before the separation of 
the northern colony; and the tender of Mr. Cuthbert having been 
accepted by the Queensland Government, the work is being carried 
out under Mr. Moriarty’s direction. ‘The size of the dredge, 
according to builder's measurement, is 330 tons. The length of the 
keel is 101ft. Gin., and the length over all 102ft. 6in.; the extreme 
breadth is 26ft. Gin., and the depth in the hold midships is 8ft. 6in. 
In the majority of dredges the wells are outside, which is necessary 
where they have to dredge close up to a wharf or pier; but as the 
Moreton Bay dredge will be employed upon a wide sand bar it is 
constructed with a central well. This opening is 38ft. in length, 
and 4ft. in width. A row of stanchions is fixed round this opening, 
the planking upon which is secured by diagonal trusswork, so 
as to ensure the sides being thoroughly water-tight. The frame 
of the dredge is of ironbark, and the planking of box, blackbutt, 
aud Kauri pine. The two upright shafts to support the ladder 
will be 18ft. above the deck. The steam engine, which will be about 
30-horse power, and the other machinery, were being made at - 
Messrs. P, N. Russell and Co.’s foundry in Bathurst-street, Sidney. 
The apparatus is calculated to dredge 1,000 tons a day, to work with 
a depth of 18ft. of water. ‘The machinery is aft the well, and the 
cabins forward; by drawing more water at the stern than at the 
bows the dredge will be able to clear her own way. The frame of 
the dredge was finished early in May, when a survey was held, and 
the usual tests were applied to prove the soundness of the timbers, 
and the surveyors—Captain Deloitte and Captain Fox—reported 
very favourably, both as to the quality of the material and as to the 
workmanship. The frame was to be ready to receive the machi- 
nery in June, and probably by the time these lines meet the reader's 
eye the dredge is completed and ready for action. 





Foren anv Covonian Jorrines.—-A bill for the construction of 
a naval and military arsenal at Spezzia has passed the Turin 
Chamber of Deputies. Several railway bills have also passed the 
Chamber.—A corresy t of the Canadian News says the mineral 
oil petroleum “ promises to become a new source of wealth of con- 
siderable importance. In Upper Canada the township of Enniskillen 
is at present the great oil producing region. 30,000 dols. worth of 
oil were recently taken over the Great Western Railroad in less 
than a month. In some places it bubbles out on the surface of 
streams; and I believe some of the very best oil springs exist in 
Gaspe. But, generally speaking, the mode of obtaining the oil is 
by sinking wells and boring; sometimes the shale rock is bored 
through for a considerable depth. A large part of the Upper Canada 
wninsula is oil-producing, the shale formation in which it is found 
Cee the outliers of the coal region of Pennsylvania and Ohio. 
That in Gaspe is found in a similar formation, being the outliers of 
the New Brunswick coal beds. There are probably at this time 
hundreds of Americans operating in the oil regions of Upper 
| Canada. Some very decided strokes have been made. I was myself 
offered a lot of land in Enniskillen for 1} dols. an acre, some six 
years ago. The owner, I believe, gave a shilling an acre for it; and 
this spring he sold the lot to an American speculator for 1,200 dols. 
He took care to tell his friends of the excellent sale he had effected ; 
but he learnt that his American customer had re-sold for 20,000 dols.” 
| —Preparations are being made to fit out the iron-cased frigate 
| Magenta for sea, 
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DEAVIN’S FIRE-ESCAPE, &c. 


‘T's apparatus, invented by Mr. M. Deavin, of Rotherhithe, is com- 
= of a bar or lever, by preference jointed, for convenience of 
olding, having attached at one end a depending bar, which is in- 
tended to rest against the wall inside an apartment, and under the 
sash sill an upright carried from the underside of the lever rests 
upon the stone window sill, while an inclined strut, carried from the 
outer end of the lever, rests against the wall outside the apartment, 
and thus the lever is maintained in a horizontal position. Instead 
of one bar or lever, two may be used at a distance apart, so as to form 
aframe. Near the outer end of the lever, and stpported in suitable 
bearings, is a roller surrounded by a drum armed with pins or pro- 
jections. The drum and roller, when revolving in one direction, are 
caused by a ratchet and paul to revolve together. A guide pulley is 
placed at the extreme end of the lever, and achain or rope passes 
over this puliey and over the drum. One end of the chain is 
attached toa cage, while the other end has fixed to it a weight 
heavier than the cage. On the roller shaft is a ratchet wheel, and 
pauls worked by a pendulum take into the teeth thereof. 

















Fic. |. 

Fig. 1 is a side elevation, and Fig. 2 a front view, of an apparatus 
constructed according to this invention, shown fitted to the window 
of a house. 

a, a, are bars or levers resting on the window sill; }, 6, are lev rs 
jointed to the bars a, a, and abutting against the inside of the wall; 
a',a', are bars extending beyond the bars a, a, and jointed to them ; 
ce is a rod for supporting the bars a, a, and d, d, are inclined struts 
connected to the outer end of the bars a', a', and abutting against the 
outside wall; by these means is formed a frame projecting from the 
window capable of bearing or sustaining a considerable weight ; e, e, 
are brackets supported by and connected to the outer end of the 
bars a'ja'; fis ashaft working in bearings formed in the bracketse, e, 
and carrying drums or pulleys g, g', loose thereon ; Ais a ratchet 
wheel keyed on the shaft /’; and /! is a paul connected to thedrum g', 
and free to take into the teeth in the ratchet in such manner that 
as the drum revolves in one direction the ratchet passes over the 
teeth, but when going in the other the paul takes into them, as more 
clearly explained hereafter ; i is a ratchet or star wheel on the other 
end of the shaft /; and & is an escapement ona shaft /, above the 
drums g, g', the said shaft being supported in the upper part of the 
brackets e, e, and carrying at one a a weighted lever or pendulum 
m; 0, 0, are pulleys supported in a frame projecting from the frame 
formed by the bars a', a'; p, p, are ropes or chains passing over 
these pulleys 0, 0, as well as over the drums or pulleys g, g'; these 
chains are connected at one end to a cage r, and at the other toa 
weight. The apparatus being in position, the cage r will be ona 
level, or nearly so, with the window sill; any weight, such as that 
of a person for instance, entering the cage will cause it to descend ; 
the paul f' takes into the teeth of the ratchet wheel &, and communi- 
cates motion to the shaft f, and sets the pendulum m in motion, 
which, releasing only one tooth in the ratchet or star wheel i at every 
beat, prevents the sudden descent of the cage with its load. The 
cage having reached the ground, and its load being removed, the 
paul f!, which communicated motion to the shaft; is drawn in the 
coutrary direction and is freed from the ratchets, and the weight 
causes the rapid rise of the empty cage. 

When the apparatus is used as a fire-escape the bars and levers are 
arranged so that they will fold together, in order to occupy as little 
space as possible, but at the same time be so arranged as to be ready 
for immediate use in case of danger. When the apparatus is used 
for raising or lowering weights the frame may be made a fixture to 
the loft of a warehouse, for example, or it may be portable, as 
described. 





EDWARDS’ IMPROVEMENTS IN AIR ENGINES. 


Tus invention, of Mr. F. E. Howorth Edwards, of Newcastle-on- 
Tyne, relates to the arrangement and construction of motive power 
engines in which air is used as the impelling fluid, in olace of steam. 
Under one modification or arrangement of these engives it consists 
of a round-bottomed cylinder, the lower closed end of which is 
arranged over a furnace, which is formed in brickwork or other 
suitable material. The cylinder is arranged in the brickwork so 
that its lower half may be heated by the fire, the products of which 
pass completely round it, and thence away to the chimney. The 
upper portion of the cylinder is cast with a laterally projecting part, 
which forms a cylindrical rectangular chamber’ or water space 
surrounding the upper portion of the cylinder. The under side of 
the water space rests upon the inwardly projected brickwork, so that 
the lower part is suspended within the hollow of the furnace. A 
hollow piston or plunger, corresponding in figure to the lower part 
of the cylinder, and occupying about one-half of its internal capacity 
is fitted Joosely within the cylinder. This piston is fitted loosely, Ms 
that, on its being raised or depressed, the air contained within the 
cylinder will be displaced, and flow past the sides of the plunger into 
the part from which the plunger is moving. The plunger is encircled 
by a belt of fine wire to absorb the heat of the ascending body of air 
and to impart heat to the descending body of air. The quantity of 
wire used in this belt is preferred to be in the proportion of 4 Ib. 
of wire to each pound of air used in the engine. The cylinder has 
fitted to it an ordinary end cover and stufling-box, through which 
the rod which is keyed to the piston or plunger passes. By means 
of suitable self-acting valvular arrangements, the cylinder is Supplied 
with cold air from a suitable reservoir, by preference, at a pressure 
of 100 Ib. to the square inch when the plunger is down. Upon the 
plunger being raised the air flows down the sides of the plunger and 
is heated by coming in contact with the lower part of the cylinder 
which is kept at a low red heat, or by preference about 700 deg. By 
this means the air is caused to exert double the pressure it had on its 
admission to the cylinder. A valve is then opened at the upper part 
of the cylinder, and one-fourth of the volume of hot air is allowed to 
flow off. But since this quantity of air has to pass through the wire 
round the plunger, its heat is thereby absorbed and its volume is 
reduced one-half, so that one-eighth of the contents of the cylinder at 
a pressure of 200 Ib, to the square inch, or one-sixth the volume at a 
pressure of 150 Ib. per square inch, tlows out cold. Upon depressing 
the plunger again the remainder of the hot air would ascend through 
the wire, and impart to it its heat, so that it would have but three- 
quarters of its original pressure, so that upon opening the valve of 





the reservoir containing the compressed air one-fourth more air 
would flow into the cylinder to be again expelled at the next upstroke 
of the plunger by the expansion of heated air, and so on. In 
practice, the self-acting valves would be so arranged that the cold 
air would begin to pass into the outlet reservoir as soon as a pressure 
of 150 lb. was obtained, and the air in the supply reservoir would 
begin to flow into the cylinder as soon as the pressure in the cylinder 
fell below 100 Ib. 
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The engraving represents a partially sectional elevation, showing 
one arrangement of the apparatus for obtaining motive power. 
Upon a suitable foundation or substructure is laid the sole plate A ; 
on this is built the furnace B, which is formed of brickwork lined 
with fire-bricks. Inthis arrangement a movable grate C is delineated, 
as being convenient for experimental purposes, but in ordinary cases 
the fire-bars would be fitted in the usual way. Above the grate C is 
fixed a deflecting plate D, curved on the under side and open at the 
central part. This plate serves to deflect the air which rises up 
round the grate C, and bring it in contact with the gaseous matters 
arising from the burning fuel, so as to facilitate the combustion of 
the same. Extending downwards into the furnace B is a long 
cylinder E, which is supported by a flange, cast or otherwise formed 
on its periphery and resting on the upper part of the furnace B. 
The products of combustion from the burning fuel, after heating the 
lower part of the cylinder, pass along a flue formed by the cast iron 
plate F. ‘This plate acts as a regulator to the draught; it touches the 
side of the cylinder nearest the chimney, or nearly so, and gradually 
opens to the side opposite, so as to leave a free passage for the flame 
around the cylinder E. This cylinder is formed with a rounded end 
at the lower part; it extends some distance above the furnace, and 
has fitted to it the cover G, which has two valve chambers H formed 
in it; the valve chambers H open into laterally diverging pipes I, 
which communicate with the cylindrical reservoirs J and K. These 
reservoirs are by preference formed of cast iron, and they are 
supported on the sole plate A. The cylinder J serves as a reservoir 
of cold, or nearly cold, high pressure air, to supply the cylinder of 
an ordinary engine, so that this reservoir is put in communication 
with a pipe which conveys the highly-pressed air to the cylinder of 
the engine to be actuated. The air after performing its work of 
actuating the piston of the engine is conveyed by the exhaust into 
the lower pressure reservoir K to be used over again in the cylinder E. 
The cold air passes into the cylinder E through an opening in 
the cover G which is fitted with a valve L opening inwards, whilst 
the recompressed air passes off to the higher-pressure cylinder J 
through the other opening in the cover, which is closed by the valve M 
arranged to open outwards. ‘The higher and lower pressure 
reservoirs are first charged with air compressed to the requisite 
degrees by a pneumatic pump worked by hand, by a small steam 
engine, or other convenient power, and this compressed air is then 
transferred from the lower to the higher pressure reservoir by the 
reciprocatory movement imparted to a plunger arranged within the 
cylinder E. In this modification the motion of the plunger is 
obtained from a small supplementary or donkey engine, but the re- 
quired motion may be imparted from the engine which is driven by 
the high pressure air. On the upper part of the cylinder FE is fixed 
the vertical framing N, across which the crank shaft O of the donkey 
engine extends and gives motion to the cross-head P, to the 
lower part of which is keyed the rod Q of the plunger BR that 
passes through a stuffing-box in the eylinder cover. This plunger 
is formed of iron; it is hollow, and slides easily up and down 
within the cylinder E, leaving a small annular space round it free 
for the passage of the air which it displaces, and thereby drives 
past itself from one end of the cylinder E to the other alternately. 
The interior of the plunger is tilled with charcoal, or other non- 
conducting material. The upper part of the plunger is reduced in 
diameter, and this portion is encased with layers of wire gauze 8, 
very fine wire in flocks (like horse-hair in seats), very thin perforated 
metal, or other good conductor of heat susceptible of rapid change of 
temperature, and capable of finely dividing the air on its passage. 
When the plunger is put in motion by the crank-shaft O, its down- 
ward movement displaces the hot air below it, which rising up the 
annular space round its sides encounters the fine wire or gauze 8, 
and yields its heat to it. The air consequently emerges above the 
plunger nearly cold, and with its pressure reduced below that of the 
lower pressure reservoir K, a portion of the air from the reservoir K 
flows, in consequence, through the valve Linto the cylinder E; then 
by the upward movement of the plunger the air is caused to flow 
down its sides, where it again permeates the wire or gauze S, and 





from it re-absorbs the heat previously abstracted from the ascend- 
ing hot air, and takes a further portion of heat from the hot 
surface of the lower part of the cylinder E. The heat imparted 
from these sources increases the pressure of the air until the 
resistance of the valve M being overcome, a portion of the cold air 
still remaining above the plunger flows into the higher pressure 
reservoir J. ‘The cold air so expelled being forced out by the ex- 
pansion of the portion heated reacting against the bottom of the 
cylinder E, for the pressures of the cold air above the plunger 
and of the hot air below it are necessarily always equal, owing 
to the free communication existing between them in the annular 
space between the cylinder E and the plunger R, already de- 
scribed. Instead of allowing the air to flow down the side of the 
plunger, it may, if preferred, be directed through passages in the 
plunger, or even outside the cylinder altogether, in which case 
the fine wire would be placed in those passages so as to intercept and 
divide, and thereby alternately heat and cool the current of air 
induced by the action of the plunger, which would then require to be 
more closely fitted to the cylinder. The air thus condensed by its 
expansive force actuates the piston of a motive power engine, and 
after doing this work it escapes by the exhaust-pipe to the lower 
pressure reservoir K, and in this way, by means of the differential 
pressure between the two reservoirs, the engine is actuated. In 
order to keep the upper part of the cylinder E as cool as possible, it 
is provided with a jacket or annular water space T, through which 
cold water is circulated. The water is supplied from a cistern or 
reservoir arranged above the air-heating apparatus, and is conveyed 
down to the jacket T by the pipe U. From the jacket T the water 
ascends up through the pipe V, which enters the jacket W, arranged 
on the upper part of the framing, and away by the pipe X to the 
cistern or source of supply. If found necessary, the circulation of 
the water may be facilitated by means of a force-pump, or other 
equivalent contrivance. The jacket W surrounds the barrel of an 
air-pump fitted on the upper part of the framing, the plunger of 
which is keyed to the cross-head P, from which it derives its motion. 
At the upper part of the air-pump are arranged the inlet-valve Z 
and the outlet valve a, which communicates with the pipe b that 
serves to convey the air down to the lower pressure reservoir K. 
The air-pump serves to make up for any leakage that may arise 
during the working, and the object of surrounding the barrel 
with a water-jacket is to absorb the heat produced by the com- 
pression of the air, The position as weil as the arrangement of 
the several details may, however, be greatly varied and modified 
to suit the particular purpose for which the apparatus is required. 








TIZARD’S FASTENING FOR FISH-PLATE NUTS 
AND BOLTS. 

Tuts invention, by William L. Tizard, of Mark-lane, City, con- 
sists in the employment of a washer, one side of which is extended, 
and has the edges turned down over the “ fish-plate;” a slit is then 
made in the washer parallel with one of the sides of the nut, and 
another slit so as to form a tongue. After the nut is screwed up the 
tongue is turned up and thus the nut is prevented from turning. 
Fig. 1 is a vertical section, and Fig. 2 a face view with the rail and 
fish plate in section, of so much of a rail and fish plate as is neces- 
sary to illustrate the invention. a is the rail; b, 6, are the fish 
plates; c abolt passing through the fish plates and rail; dis the 
washer, a detached view of which is given at Fig. 3, placed over 
the threaded portion of the bolt c. It is by preference made of the 
best iron rolled into strips and cut the required size and shape; it 
has slits cut in it as shown, whereby a series of tongues are formed, 
and it is curved to suit the exterior surface of the fish plate, the 
lower portions e, e, resting on the rail as shown in Fig. 2, whereby 
the washer is prevented from turning when the nut is turned by the 











spanner; fis the nut screwing over the bolt c, and abutting against 
the washer d. To prevent the nut from becoming loose, one of the 
tongues formed by the slits is turned up, as shown at g, against one 
of the flat sides of the nut, whereby the bolt is prevented from 
working loose. Instead of a tongue a piece of the washer may be 
turned up anda key or wedge driven between it and the flat side of 
the nut. Fig. 4 isa face view of this arrangement with rail and 
fish broken off; dis the washer, having the parts g, g!, cut in such 
manner that they can be turned up as shown, and made of a size 
to fit between the projections on the rail; &is the wedge driven 
between the turned up part g and one of the flat sides of the nut, 
whereby the nut is prevented turning; Fig. 5 is a similar view to 
that shown in the last Fig., but differs from it in that the wedge & is 
driven between the two turned up parts g,g', and the nut; the 
nuts are shown at different angles in both Figs. 





Surety or Coat to Loxpox.—For the quarter ending June 30 
the returns show that 353,263 tous 16 ewt. of coal have been 
carried by various railways to the metropolis, and 4,795 tons 10 cwt. 
by canal, making a total of 358,059 tons 6 cwt. For the six 
months ending this date there has been the large increase of 
124,197 tons 13 cwt. as compared with the corresponding period 
of last year, the coals by railway for the present year being 
839,035 tons 16 ewt. against 714,838 tons 3 cwt. The canals show 
an increase of 468 tons 15 ewt. for the six months. During the 
quarter the London and North-Western have carried by far the 
largest proportion—viz., 177,547 tons; Great Northern, 155,112 tons ; 
Eastern Counties, 45,360 tons; Great Western, 23,770 tons; Midland, 
14.014 tons: Hertford, Luton, and Dunstable, 4,999 tons; South 
Eastern, 3,554 tons; South Western, 2,831 tons; Chatham and 
Dover, 337 tons; Tilbury and Southend, 198 tons. 
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H.RIMGAULT. 


Tue invention of Mr. C. W. Siemens, of Great George-street, has 
reference to the class of high-pressure fluid meters acting by impact 
of water upon rotating wheels with helical, spiral, or other blades 
or projections, or by reaction in issuing from orifices at the circum- 
ference of a rotating wheel, for meters of which class Mr. Siemens 
obtained patents dated 15th of April, 1852, 24th of March, 1853, and 
29th of November, 1856. 

Figs. 1, 2, and 3 represent one arrangement of this improved 
meter in which the reaction wheel is selected as the motive agent. 
Fig. 1 showsa plan of the meter. Fig. 2 is a vertical section through 
the same, and Fig. 3 is a sectional plan of the reaction wheel. 
Similar letters indicate similar parts in each of the figures. A is the 
casing of the meter, which is divided into two chambers a and b, and 
connected at X, X, with the conduit pipes in such a manner that the 
liquid shall flow through these chambers in the direction indicated 
by the arrows. In the partition ¢ is formed an aperture in which is 
fixed the small tube d, so as to project into the chamber b. This 
tube is open at both ends, but is provided at the top with a disc or 
valve 7, which is free to move vertically up and down, and thus 
opens or closes the tube. ‘This valve is guided in its motion by the 
ribbed spindle g, which is provided with arms A, h, to prevent the 
valve rising beyond a certain height. The under surface of the 
valve fhas a rim i, where it rests on the top of the tube d, and in 
this rim are cut or moulded narrow helical grooves 7, j, as shown 
more clearly in the sectional plan, Fig. 3. & is the reaction wheel 
resting by means of the pin / on the top of the valve f, and whose cy- 
lindrical neck m fits easily round the outer circumference of the tube d, 
which is provided with a number of circular grooves e, e, present- 
ing a number of distinct circular edges all but touching the neck m 
of the reaction wheel, thus preventing leakage of water from the 
interior of the same, as the water, in endeavouring to pass through, 
would form eddies in the grooves. The reaction wheel & has a 
number of curved channels 2, n, through which the water that enters 
through the inlet tube d issues out into the chamber v, and thus 
causes the drum to revolve by its reaction. To the top of the reac- 
tion wheel or drum & is attached a spindle o passing up through the 
stufling-box p into the chamber g, more or less filled with oil where 
it is provided with a worm r gearing into the wheel s on the same 
spindle with which is the pinion ¢ gearing into the wheel wu. This 
imparts motion again to the wheel v by means of the worm zw, and 
the motion of the wheel v, which is thus reduced very considerably 
from that of the drum 4, is communicated to the hand z on the dial y 
of the counter through the spindle z. The motion that is commu- 
nicated by the drum & to the hand z is reduced in such a manner that 
when one thousand gallons of water or other fluid have passed 
through the drum, the hand z will have made one revolution upon 
the dial y. 

By suitable speed-reducing gearing the motion of the hand x is 
communicated in such a manner to the hands a’, b', c!, d', e!, on the 








dials 7, g', h', i, )1, that one revolution of each indicates respectively | 


ten thousand gallons, hundred thousand gallons, one million gallons, 
ten million gallons, and hundred million gallons of water or other 
fluid having passed through the meter, 

When an exceedingly small quantity of water passes from the 
chamber a into the tube d there is not sufficient pressure to raise the 
valve f, and the water is therefore directed into the small helical 
grooves j, j, in the under side of the valve 7; and issues consequently 
in two small oblique jets against the inner surface of the drum & in 
the direction of its intended motion, and the effect of these jets, to- 
gether with the reaction of the water on passing out of the drum 
through the curved channels n, n, causes the same to revolve when ex- 
ceedingly smal] quantities of water or other fluid are flowing through 
the meter. In proportion as the quantity of water passing through 
the meter increases, the upward pressure of the same in the inlet tod 
lifts the valve 7 from its seat, and the water then issues in a radial 
direction all round from the annular opening thus formed, and the 
action of the oblique jets from tie channels 7, 7, becomes gradually 
less and less powerful in proportion as the valve rises higher from 
its seat. When the valve has been lifted to the full extent permitted 
by the arms h, h, the effect of the oblique jets will have become inap- 
preciable in their action upon the drum, and the revolution of the 
same will then be solely due to the reaction of the water,on passing 
through the curve channels n, x. As the drum rests on the valve 


| 





by means of the pin J, it consequently rises with the same, as does 
also the spindle o communicating the motion to the wheels of the 
counter, and a sufficient distance is therefore allowed from the top of 
the spindle o to the bottcm of the wheel v to allow of this motion. 
The reaction wheel or drum is provided with drag vanes 1, 1, to 
regulate its relative velocity for the various rates of flow. In order 
to increase further the sensitiveness or readiness to move of the 
measuring drum 4, the patentee sometimes constructs it of aluminium 
or of hornified india-rubber, or ebonite, for the sake of lightness. 

When the water or other fluid ceases to flow through the meter, 
the disc or valve / also acts as a stop-back valve preventing a back- 
ward flow of the water through the meter, which in many cases is a 
desideratum. 

Mr. Siemens sometimes employs a drum with screw vanes for 
measuring the flow of the water or other fluid, instead of the re- 
action wheel just described, in combination with the arrangement 
whereby, for very small quantities of water, the same is caused to 
flow in oblique jets against the vanes of the drum in the direction 
of its intended motion. In Figs. 4 and 5 is shown a meter con- 
structed on this principle. Fig. 4 is a sectional plan, and Fig. 5 
shows a sectional elevation of the meter. A is the casing of the 
meter through which the water is intended to flow in the direction 
of the arrows. The chamber a is covered at the top with the per- 
forated metal disc b, beneath which is the disc of felt ¢ through 
which the water flowing through the meter has to pass, and thus 
becomes perfectly filtered and separated from all impurities which 
might obstruct the working of the meter. The water enters the 
inlet tube d at the bottom, and also through the small holes e, e, at 
the sides of the same. On the upper rim of the inlet tube d are cut 
or moulded narrow helical grooves j, 7, as shown more clearly in 
Fig. 4. The measuring drum / having the exterior spiral blades g, g, 
rests with its bottom surface /! on the top of the inlet tube d, and thus 
closes the same, acting as a valve. The cylindrical portion of the 
drum is continued downwards at i over the circumference of the 
inlet tube d to such an extent as to cover the orifices of the small 
helical grooves j, j, but at one point i! it is cut away, so that when 
during the revolution of the drum this part passes over one of the 
orifices j, 7, the latter is uncovered to a certain extent, and the water 
can flow through the same. The vanes g, g, are continued down 
below these openings, as shown, for the oblique jets from the 
channels j, j, to act upon them. To the drum / is attached the 
spindle o passing upwards through the stuffing box p into the 
chamber g filled more or less with oil, where it is provided with the 
worm r gearing into the wheel s, through which the motion is com- 
municated to the hands on the dial of the counter, in a similar 
manner to that described with reference to Figs. 1 and 2. The 
drum f, guided by the spindle 0, is capable of moving up and down 
vertically, the amount of which motion is governed by the stop ¢. 
When a very small quantity of water is passing into the meter, it 
will not find an exit through the tube d until the pressure on the 
under side of the drum raises it, thus imparting rotatory motion to 
the wheel s by hydrostatic pressure. The orifices of the small 
channels j, j, are by this means uncovered, a small oblique jet of 
water is then directed against the vanes g, g, of the drum in the 
direction of its intended motion, and owing to the slight vertical 
motion of the spindle o in its bearings, the friction of the same is so 
decreased that the drum will commence to revolve with the slightest 
effort, and without at the time having to impart motion to the 
wheel s. When the revolution of the drum has brought the notch 7 
over the orifice of j, and this latter is enn open to its full 
extent, or nearly so, a sudden greater discharge of water will take 
place through it, by which the pressure on the under side of the 
drum will be diminished, and cause the same to drop downwards 
towards its seat again, covering the orifices of the channels j, 7, to a 
greater extent, so that the flow of water is diminished. The hydro- 
static pressure on the under side of the drum / will then again raise 
it, turn the wheel s, and open the orifices of the channels j, j, to a 
greater extent. When by the revolution of the drum the notch 7 
ugain uncovers one of the orifices of the channels j, j, to a greater 
extent, a sudden discharge of water, a consequent decrease of pres- 
sure and fall of the measuring drum f will ensue, and this will be 
continually repeated, the effect of the successive vertical recipro- 
cating motions of the drum being to decrease the friction of the 





spindle o in its bearings, and to render the hydrostatic pressure 
available for moving the wheels of the counter, so that the drum is 
enabled to revolve with the slightest impulse from the smallest 
quantities of water. 

_ In proportion as the quantity of water passing through the meter 
increases the drum f will be gradually raised by the pressure more 
and more from the top of the tube d, and the water will then issue 
in a radial direction all round the annular opening thus formed. The 
effect of the oblique jets from the channels j, j, wi me less and 
less appreciable, and the revolution of the measuring drum f will 
then be caused by the flow of the water through the spiral vanes 9, g. 
A cylinder u is fixed inside the valve casing, in which the measuring 
drum fits easily. Mr, Siemens sometimes makes the vanes or pro- 
jections on the measuring drum straight instead of spiral, and causes 
the water to flow in a spiral channel round the exterior of the drum, 
and thus, by impinging in an oblique direction against the vanes or 
projections on the same, effect its rotation. Or in some cases he 
finds it sufficient to roughen or “ mill” the cylindrical surface of the 
measuring drum, or even to leave the surface moderately smooth, 
the oblique action of the water in the spiral channel upon such 
surfaces being sufficient to cause the drum to rotate. In Figs. 6 and 7 
is shown such an arrangement. A is the meter casing, in 
which is formed a conical seat a for the measuring drum 6. 
In this seat a is moulded the spiral groove ¢, through which 
the water has to pass in the direction of the arrows. The 
drum 4 is formed conical, so as to fit the seat, and is provided 
with small projections or roughnesses on its surface, At top it is 
provided with a rim d, which rests in the small cylindrical recess ¢ 
at the top of the seat. On the under side of this rim are formed 
oblique channels, j, j, as shown in Fig. 7. The drum is guided in 
its rotation by the small spindle / running in the wood bearing g, 
serving as lubricator, and having a small spiral channel formed in 
it for the water to pass through and thus prevent incrustation. 
The spindle o of the drum passes through the stuffing-box p of the 
chamber g, where it communicates its rotatory motion to the hands 
of the counter in the same manner as described with reference to 
Figs. 1 and 2. To cause the drum to rotate with exceedingly small 
quantities of water passing through, it is requisite to raise it slightly 
from its bearings, so as to reduce the rotatory friction of the drum 
surface against its seat. This is effected by the rim d fitting into 
the recess e, and thus preventing the discharge of any water until 
the hydrostatic pressure has raised the drum to such a height that 
the rim dis clear of the recess e, and the surface of the drum 6 is 
consequently clear of its seat a. The water then issues from the 
oblique channels j, j, and the effect of its reaction in them, together 
with the oblique action of the water moving in the spiral channel c 
against the surface of the drum, causes the same to revolve with 
very feeble quantities of water. When a greater quantity of water 
flows through the meter, the drum is gradually raised until the end 
of the spindle 0 comes against the stop ¢, and the effect of the 
oblique channels j, j, will then be inappreciable. Owing to the 
conicity of the drum 4, it will, when lifted to the full extent, be a 
certain distance from the face of the seat a, and a certain proportion 
of the water will then be enabled to pass through without following 
the spiral channel c, 

The water in the spiral channel ¢ will, nevertheless, be accele- 
rated in due proportion in consequence of the rim d of the drum } 
being raised from its recess e¢ into the conical portion u of the 
casing, Where it will no longer be supported by hydrostatic pressure, 
and the weight of the drum will have become more and more 
available for accelerating the water in the spiral channele. By 
adding the weight v to the drum, the accelerating action may be so 
regulated as to obtain a rate of rotation proportionate to the quantity 
of water passing. 

Instead of forming a spiral channel round the drum as above 
described, the patentee sometimes effects its rotation from the flow 
of the water by letting the same act only upon a certain portion of 
its circumference. In Figs. 8 and 9 is shown an arrangement of 
this nature. A is the casing of the meter; a@ is the inlet tube; d is 
the measuring drum, which is cylindrical, and is provided with 
small projections ¢, c, on its circumference. Part of the circum- 
ference of this drum is enclosed in the casing A in such a manner 
as to be inaccessible to the action of the water, which by impinging 
against the exposed part of the circumference causes the drum to 
revolve. In order to cause the drum to revolve when very small 
quantities of water are passing through the meter, a flap d surrounds 
part of its circumference, This flap is hinged at e, and is provided 
with a balance weight /, which keeps it in the position indicated. 
The small quantity of water entering at a penetrates between the 
flap d and the circumference of the drum, and having to force the 
flap slightly open in order to escape, its impact against the small 
projections on the surface of the drum is sufficient to cause the same 
to revolve. When larger quantities of water are flowing through 
the meter, the flap d is forced further away from the circumference 
of the drum, increasing at the same time the leverage of the weight /; 
a broader and more rapid stream of water is thus produced, tending 
to accelerate the motion of the drum in due proportion. The drum 6 
is provided with a es eos worm A, through which it com- 
municates its motion to the dials of the counter in the usual manner, 
It is to be understood that in all the meters hereinbefore described 
the precise rate of rotation has to be determined by actual experi- 
ment, and to be regulated by the size of the drag vanes 1, 1, as 
described with reference to Figs. 1, 2, and 8, or by the variation of 
the weight of the drum or of the movable flap as described with 
reference to Figs. 6, 7, 8, and 9, or by the area of the various 
passages. 

Another part of this invention has reference to measuring the 
velocity of a vessel through the water, or the velocity of the water 
in an open stream. In Mr. Siemens’ patent of the 15th of April, 
1852, he described an instrument of this description, which was to 
enable the captain of a vessel or other observer to read upon a dial 
in the cabin, or by the side of a stream to observe at any time, the 
progress of the vessel or current, without interrupting the mea- 
suring apparatus, which would always present an account of the 
total way made through or by the water from the commencement of 
the observation. 

For this purpose he established a mechanical connection, by 
gearing or otherwise, between the measuring apparatus or log and 
the recording apparatus. A 

The present improvement consists in relieving the measuring 
apparatus from the impeding influence of the connecting gearing by 
substituting an electric current as the motive agent. In Fig. 10 is 
shown the improved log. ‘The fly or screw drum a, the revolutions 
of which is to measure the velocity of the vessel or stream, is fixed 
with one end of its axis in the bearing 4 formed in the framing A, 
while the other end ¢ of its axis passes into a close chamber d, 
where it is provided with a screw-worm e, and is carried by 
the bearing f. The worm e is in gear with the wheel A upon 
the same spindle with which is the small pinion i; this gears into 
the wheel 7 upon the same spindle with which is the cam k, Upon 
the circumference of this cam rests a stud on the spring 4, which, by 
the rotation of the cam, is alternately brought into contact with, and 
removed from the end of, the insulated metallic wire m. Tn order to 
cause the spring / to break contact with the wire m as suddenly as it 
is brought into contact with the same, a second spring n is caused to 
press against the spring d, and is actuated by another cam 0, in such 
a manner that the moment after the spring / is brought into contact 
with the insulated wire m it is forced away by the action of the 
spring n. The insulated metallic wire m passes from the log to the 
recording instrument on board ship, and hence to the earth (or into 
the water), including into the metallic circuit a galvanic battery. 
Whenever the metallic circuit is established by the rotation of the 
measuring drum, an electric current flows through the metallic coils 
forming part of the recording instrument, and causes the movement 
of an armature which acts upon a ratchet wheel or other clockwork 
arrangement, causing the Lands upon the dial of the instrument to 
move a step. ‘This recording apparatus is not shown in the 
engraving. The insulated wire m reaching from the log to 
the recording instrument may conveniently form the core of the 
rope p, by which it is suspended in the water. ‘The tail B attached 
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to the-framing A serves to maintain the log in a_ horizontal 
pogition and prevent it from revolving whilst ing through the 
water. Instead of taking advantage of the earth circuit, a purely 
metallic circuit may be established by introducing two insulated 
wires into the rope. 


THE TRIAL OF STEAM CULTIVATORS 
AT LEEDS. 
(Continued from last week.) 
From the Mark Lang Express.* 

Messrs Ropry anv Co., of Lincoln, exhibit an engine fitted with 
Chandler and Oliver’s drums; that is, the winding drums are hung 
upon the lengthened axle of the hind wheels of the engine A A, and 
driven by intermediate spur-wheels B B, from pinions on the crank- 
shaft C CU. 
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By connecting the drums with the travelling-wheels, the engine is 
made locomotive. ‘The method of laying out the rope resembles the 
Woolston plan ; the plough is a modification of Chandler and Oliver's 
—two sets balanced in the middle of a frame by toothed racks and 
intervening pinion ; but the extreme ends or heels of the ploughs are 
not balanced, or at liberty to rise and fall vertically, but are adjusted 
to different depths by lever-handles. 
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The engine of Mr. John Wilson, of Wansford, Northamptonshire, 
has its fire-box inclosed within a ring-shaped fore-carriage, the 
weight resting upon this ring by two friction-rollers A and B, which 
allow for the fore-wheels being turned in any direction, and also for 
a rocking movement when the wheels are on uneven ground, ‘The 
hind-wheel axle C passes through a water-chest beneath the smoke- 
box. ‘wo winding drums are placed underneath the boiler; a 
Woolston anchorage and snatch-block is set at the opposite end of 
the field (shifted by hand labour in the usual manner), and the 
cultivator (a Woolston No, 3) traverses upand down, ‘The mode of 
driving the drums, and of propelling the engine at intervals alon 
the headland as required, is thus: The two drums are upon one 
longitudinal horizontal axis, having clutches for throwing them in 
or out of connection with it; the axis, driven by wheel and a serew 
upon an upright shaft, receiving motion by bevel-gearing from 
the engine crank-shaft. Another screw upon the same shaft 
actuates a toothed-wheel upon the hind-wheel axle, a eluteh 
bringing this motion into action whenever required at each 
bout. 

Mr. Hayes, of Stoney Stratford, has a novel form of windlass. 
Two winding drums, A and 
3, are hung upon an axis; 
the inner flange of each drum 
| carries internal teeth, engag + 
fing with a pinion of the 
intermediate motion C or D, 
whichare actuated by pinions 
attached respectively to two 
riggers, Fand P’, A belt from 
a broad-drum affixed to the engine fly-wheel drives these riggers alter- 
nately, or runs at pleasure upou the intervening loose rigger G. 
Consequently, the engine is not stopped and started again when the 
motion of the ropes has to be reversed for the to-and-fro journey of 
the implement, thus enabling a single-cylinder engine to be employed 
without any loss of time, ‘The brakeing of the slack drum is effected 
by a small cylinder and piston, to which steam is admitted by a pipe 
from the boiler, A cord laid along the headland, or down the field 
to each anchor-man, allows him to signal by ringing a bell upon the 
windlass, ° 

Mr. Crowley, of Newport Pagnell, exhibited the cultivator worked 
by this apparatus, with anchors and snatch-blocks of the Woolston 
kind. ‘The implement is a sort of Fowler's balance-plough on two 
wheels, but operating backwards—that is, the two sets of tines are 
directed towards the ends instead of towards the middle, the frame 
being in vertical section like a bell-crank, so that the pull of the rope 
itself puts one set of shares in work and lifts the other out. 
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Mr. Reard’s (of Stowe, Buckinghamshire) light little windlass is 
temporarily attached to the end of a portable engine, motion being 
derived by pitech-chains from a pinion on the crank-shaft, like the 
plan proposed in the patent of Mr. Williams, of Baydon. The 
coiling of the ropes is regulated by to-and-fro traversing guide- 
rollers, worked by a double, or right and left-handed screw-motion, 
like that patented by Mr. Massey, of Newport. 

Mr. Beard works an ordinary two-furrow horse-plough (itted 
with steerage wheel) as follows :— 
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Suppose the ploughing to be what is called “ splitting” the work. 
The plough passes from the point A to a Woolston snatch-block B, 
the slack or tuil-rope passing round the snatch-block C. 
When arrived at the end the ropes are unhooked from the imple- 
ment, which is run by the ploughman and anchor-iman across the 
breadth of the work to the next furrow; turned round, the ropes are 
re-attached, and the plough proceeds from the point to the snatch- 
block C. The same process takes place at that end, the plough being 
taken by hand to the point A, three men being required to pull the 
rope out so as to reach A, in order to be again hooked to the plough. 
The slack rope is carried by hand across the middle part of the field, 
from one furrow to the next track. 


* Our contemporary bas again courteously placed at our disposal the 
engravings illustrating this article.—Ep, k 








Messrs. Richardson and Darley, of Kirton-in-Lindsey, Lincoln- 
shire, have an 8-horse power locomotive 
engine, constructed with a steel-plate 
boiler, and in every respect studied to 
be light for travelling over arable ground. 

The large travelling-wheels are driven 
directly by pinions on the engine crank- 

! shaft; the front wheels are steered by 
swivel motions, turned by toothed quad- 
rants, pinions, and parallel-motion obtained 
through small bevel gear. ‘These two 
front wheels adjust themselves to unequl ground by a powerful 
spring placed above the end of the boiler, as shown— 

The implement worked is a two-furrow horse plough; but of 
course, the traction being secured, any common tool may be drawn 
by it. This engine is also used as a stationary:power to drive 
Beard’s windlass 

Messrs. Kirby's apparatus is apparently a duplicate of Mr. Beard’s 
already described. 

Mr. Romaine’s steam digging-machine, manufactured by Messrs. 
Brown and May,of Devizes, consistsof a12-horse boiler carried upon 
a pair of travelling wheels fitted with an improved form of the well- 
known Boydell endless rails, taking double the bearing surface, and 
having a fore-carriage, with two smaller steering wheels. Ina 
house at the forward end of the boiler are placed two 8-horse power 
vertical cylinders, but inverted so as to drive a crank-shaft below, 
and this, by means of reducing spur-gear, drives the main carriage- 
wheels at a slow rate of advance. The ends of the crank-shaft 
have two toothed wheels, which by a couple of endless pitch-chains 
drive a digging cylinder placed in the rear of the machine; and the 
lever frame supporting this cylinder can be instantly raised or 
lowered to any desired extent, by a continuance of chains and a 
steam piston for the purpose. 

The digger is a plate-iron cylinder, armed with curved tines or 
shares, arranged spirally; the breadth taken at once is 7ft. 3in., 
_ the circle described by the points of the spades is 4}ft. in 

lameter, 


















A main travelling-wheels, B steerage-wheels, C position of 
engine, D pitch-chain driving the digger BE. he chain-wheel 
(driving the digger by a pitch-chain) is not, however, upon the 
engine erank-shaft, but is driven by a pinion upon the crank-shaft, 
thus : 
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Mr. Fowler has joined the advocates of the stationary engine so 
1 as to provide an apparatus adapted to be worked by any ordinary 
farm engine, without the least addition or alteration. 
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A is aclip-drum, mounted upon a pair of travelling wheels; the 
ends of the horse shafts are temporarily attached to one hind wheel 
of the engine; and the drwu driven by bevel gear, and a spindle 
with universal joints, from the engine crank-shaft Bl are two 
lightly-made self-propelling anchorages. In this apparatus the 
tightening tackle on the plough bears up all the repe off the ground, 
and, as the length shortens, carries the surplus upon the implement. 
A 100 yard length can be taken off every four hours. 

We said in last week’s report that Mr. Romaine’s digger made 
wonderful work. The area dug into a tilth was 202 yards in length 
by 7ft. 3in. wide (the breadth of the digging cylinder) in eight 
minutes, that is at the rate of about 7} acres per day of 10 hours; 
the depth 7 to 8 inches. ‘The estimated total cost of performance, 
including a wear of 15 per cent. on £800 (but which may be here- 
after lowered to £600, prime cost of the machine), charged on say 
200 days’ work yearly, is about 4s. to 6s per acre, according to the 
roughness of the work, which is regulated mainly by different rates 
of advance in proportion to the speed of the rotating digger. 

Messrs. Howard's searifying in the clover ley on Thursday the 
4th inst. has been already alluded to. With three shares, working 
din. to Gin. deep, about 39 acres were broken up in 4 hours and 
36 minutes (excluding the headlands); that is at the rate of about 
8 acres in a day of 10 hours. This was with a double-cylinder ten- 
horse power engine, at 40 1b, to 50 lb. pressure of steam. 

This may be compared with Mr. Fowler's work in the same field 
as follows: With three shares, cutting the whole breadth 6in. to Zin. 
deep, about 3} acres were broken up in 6 hours; that is at the rate 
of about 6} acres in lv hours, This was with a single-cylinder 
eight-horse engine, at 451b. pressure. ‘The comparison, therefore, 
is, that Howard may be reckoned to have acc« mplished 3 roods per 
day for each horse-power engaged; while Fowler also did 3 roods 
per day for each horse-power engaged: but in the latter case the 
earth being a full inch deeper, and cutting clean and level across, 
instead of partly breaking and partly cutting, must have taken acon- 
siderably greater proportion of the motive-power in tillage, and left 
less wasted in friction of apparatus. 

Every one knows that a surprising increase of draught is due to 
each additional inch depth, in a subsoil perhaps never stirred before. 
The relative expenses may be estimated: lloward, for coal, oil, 
water, and labour, 28s. per day; which with 15 per cent. on £545, 
for 200 days’ work annually, comes to a total of 36s. daily, or 4s. 6d. 
per acre. Fowler, for coal, oil, water, and labour, 24s.; which, with 
15 per cent. on £528, comes to a total of 32s. per day, or 5s. 1d. per 
acre. When we consider that the ploughing experiment mentioned 
last week, and to be now again referred to in detail, demonstrated the 
great mechanical advantage of Fowler's over Howard’s mode of 
haulage, it is clear that, in this scarifying, either the work itself took 
vastly less power in Howard's case than in Fowler's, or that the 
implement was far more economical of power in its opera- 
tion, or that both the causes contributed to the result. One inch 
extra depth, and complete sharing off of the staple, without ridges 
left unmoved on the bottom, can hardly account for the disadvan- 
tageous position of Fowler's searifier in this trial, compared with the 
extraordinary achievement of the same machinery in common 
ploughing ; so that we are led to conclude that the shape of the 
implement itself partly accounts for the difference. The tines of 
Howard's implement must work with far less friction in the soil, 
leaving space between in which the ground is broken up sideways by 
the prising action of the shares, instead of being actually cut the 
whole distance. 

In the first day’s trial on the turnip land Howard worked once 
over with the five-tined cultivator a little over 39 acres in about 
tive hours, at the rate, say, of 7} acres per day of ten hours. The 
depth was 6}in., but the work had to be crossed with the same 




















implement, in order to move the whole soil to that depth. This 
was with the ten-horse self-propelling engine, the price of which, 
with all apparatus, is £645. Fowler finished his plot in the same 
field, with the 12-horse engine and tackle, price £825, grubbing 
7}in. deep, and harrowing at the same time at about 10 acres per 
day. The rate of working, when free from stoppages for altera- 
tions, &c., was no less than 14 acres in 10 hours. 

On Friday and Saturday (5th and 6th inst.) Howard ploughed in 
the clover ley, at the rate of 51 acres in 10 hours, or, including 
headland finishing, about 72 acres in nearly 17 hours—é.e., a rate of 
4} acres in 10 hours. A 10-horse double-cylinder engine, at 601b. 
pressure, was used, the work being three 9-in. furrows at once, 6in. 
deep. The expense may be calculated at 7s. 6d. to 8s. 10d. per acre, 
for work worth 8 to 10 shillings by horses. 

On the same Saturday Fowler ploughed close beside that work 
about 6} acres, Gin. deep, in 7 hours 38 min.—that is, at the rate of 
8} acres in 10 hours, headlands and all. This was a single-cylinder 
8-horse engine, at an average of about 50 lb. pressure, at a total 
computed cost of 4s. per acre, for work worth 8 to #0 shillings by 
horses. 

The desperately tough work assigned to Howard’s and Fowler's 
machinery in the heavy land clover ley, lying in ridges and deep 
furrows, on the farm of Mr. Furness, of Manor-house, near Gar- 
forth Station, we need scarcely stay to describe, beyond saying that 
both met with the greatest difficulties, and that while the superior 
power of Fowler's apparatus was evident, the uneven character of 
the soil—in some places a loam, in others a most stubborn clay, 
almost as hard as stone, in spite of the wet—made a comparison of 
mechanical efficiency quite impossible. 

We have now detailed performances; but afew words must be 
said as to prime cost and portability of these rival machines, 
Fowler's 12-horse self-moving engine and apparatus took 30 minutes 
to set down to the clay land plot, ready for work, requiring two 
horses to pull the anchorage to its place, and two horses to the 
plough and rope-porters. Howard's 10-horse self-propelling engine 
and apparatus took 70 minutes to set down, requiring one horse to 
steer engine, two horses to the windlass, one horse to the plough, 
and three horses to the wagon-load of anchors, porters, &c. . each 
case a single horse led out the ropes. But why did not the self- 
travelling engines bring their apparatus, andthe anchorage, ropes, Xc., 
out to their respective positions, without using horses at all? 
The prices are: Fowler's 12-horse tackle, complete, £825 ; Howard's 
10-horse, complete, £645. Howard’s apparatus, with common port- 
able 10-horse engine (working windlass by a spindle and flexible 
universal joints, instead of strap), takes, say four horses to engine, 
two to windlass, which weighs 26 ewt., added tothe weight of ropes, 
one to the plough, and three to wagon, with rest of apparatus, 
Fowler's apparatus, with 8-horse common portable engine (working 
a clip-drum by spindle and universal joints), takes four horses to 
engine, two horses to the windlass (which weighs 30 ewt., added 
to the weight of rope), two horses to the two anchorages (which 
weigh 1s cwt. each), and two horses to the plough and rest of the 
apparatus. The prices are: Fowler’s machinery, without engine 
(including 2-furrow plough and scarifier, and 1,000 yards of 
rope), is £270; with three-furrow plough, £290. Howard's 
machinery, without engine (including 2-furrow plough and 
searifier, and 1,400 yards of rope), is £240; with 3-furrow plough, 
it is £250. And both Fowler’s and Howard's apparatus do the 
headlands, and work in fields of the most irregular shape. In 
fact, Mr. Fowler's production of an apparatus to be worked by a 
stationary engine, has destroyed the peculiarity of the advantages 
hitherto attributed to the Woolston or Bedford method of laying out 
the ropes, and has at once brought into competition just the system 
of coiling upon barrels, as opposed to that of working an endless 
rope, Which may be carried upon porters clear off the ground. 





Tue Navy.—The following new ships are ordered to be laid down 
for construction in Woolwich Dockyard :—OUn No. 1 slip, after the 
launch of the screw steam frigate Dartmouth, a 36-gun frigate, to 
be named the Blonde; after the launch of the gunboat Sylvia, a 
4-gun screw steam sloop to be commenced on slip No. 2; and on the 
completion of the Wolverine, on No. 6 slip, a new screw steam 
corvette of twenty-two guns to be laid down, called the Ontario, The 
building of the Repulse, 91, screw steamship, commenced on the 
7th June, 1859, on No, 5 slip, has been for some time suspended. 
The Caledonia, iron-cased ship, laid down on slip No. 4, is pro- 
gressing rapidly. A screw steam corvette, to carry an armament 
of twenty-two guns, is also ordered to be laid down on a vacany 
occurring.—Colonel ‘Tulloch, Inspector of Artillery, has received his 
appointment as Director of Ordnance. In his new capacity he will 
be charged with the duty of advising the Secretary of State upon 
all questions relating to the supply and efficient maintenance of 
guns, small arms, ammunition, and other ordnance material. He 
will also, in conjunction with the Inspector-General of Fortifications, 
determine the armaments of all works of fortification.—A series of 
experiments were carried out at Shoeburyness on Saturday with 
Martin’s and other shells loaded with liquid metal by means of 
cupola furnaces. The shells were directed against an old vessel 
lying off the practice range, and the timbers were soon ignited and 
destroyed. 

Tue Comet.—In yesterday's sitting of the Academy of Sciences, 
M. Leverrier expressed himself as follows :— We do not know this 
comet, itis the first time it visits us, and those who have endeavoured to 
predict its course, determine its distance from the earth, and measure 
its tail, have either deceived themselves or the public. Three ele- 
ments are necessary to calculate the orbit of a comet, first, the exact 
position of the star; then, its velocity ; and, lastly, the variation of 
velocity produced by the mass of the sun. I caused the comet to be 
observed on the 30th of June, and then on the night of the Ist, and 
the morning of the 2nd inst., in order to determine the variation of 
velocity. ‘hese three observations would have followed too closely 
upon each other for the calculation to be attempted were it not that 
the comet moves very rapidly. On the 3rd, at 10 a.m., M. Lévy 
brought me the result of his calculations, and we then obtained an 
insight into the orbit of the comet. Mr. Hind has since sent me the 
orbit calculated by the English astronomers, which perfectly agrees, 
in all but two minutes, with our results. It is now positive that this 
is not Charles the Fifth’s comet; and, moreover, it resembles none 
of those already observed. This circumstance will contribute not a 
little to throw confusion upon the little we know of these erratic 
bodies. 1 cannot yet say whether this comet is periodical or not ; 
its orbit has, up to this day, been too cursorily determined to enable 
us to pronounce it elliptical, parabolical, or even hyperbolical. At 
any rate appearances are against its return, for the orbit is nearly 
perpendicular to the plane of the ecliptic, while those of periodical 
comets usually form a very small angle with that plane. It is only 
how we can determine the distance of the comet from the earth, and 
the length of its tail. On the 30th of June the line joining the 
centre of the sun with that of the comet made an angle of four 
degrees with that joining the centres of the sun and earth, the length 
of which is known. ‘The angle which this line formed with the 
visual ray, drawn from the eye of the observer to the centre of the 
comet, was twenty-four degrees. The triangle thus formed may, 
therefore, be calculated, and it gives us the distance of the comet 
from the earth amounting to between six and seven millions of 
leagues (about seventeen millions of miles English). The length of 
the tail might be similarly calculated. The comet is rapidly moving 
away from us, and it is, therefore, not surprising that its brilliancy has 
diminished. On the 10th it will be equally distant from the sun and 
earth; we shall soon lose sight of it, and astronomers only will be 
able to follow it for about a month longer. It presents a singular 
peculiarity. M. Chacornac has studied the nucleus with one of M. Fou- 
cault’s telescopes of a diameter of forty centimetres; instead of its 
being hollow like the half of an egg-shell, like most of the comets 
already observed, it presents the appearance of a sun composed of 
fire-works, the bent rays of which burn in the same sense. More- 
over, the comet has not drawn nearer to the sun. These are all cir- 
cumstances calculated to introduce great complications into the theory 
of comets.—Galignani’s Messenger, 10th inst. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





BOILER EXPLOSIONS. 


Sir,—Since Mr. Paton was the first to open the subject of boiler , staves, which I have adhered to. 


explosions, and to lay down formula which he considered perfect, 
and also to invite your readers to examine the matter, I think it 
advisable that the errors of his conclusions should be pointed out. 

In your number of July 12th, p. 24, Mr. Paton states, “ In reply 
to your correspondent, ‘'T. B.,’ I would remark that the formula 
given in my first letter on this subject will be found on page 44 of 
‘A Treatise on the Steam Engine,’ by the Artisan Club, edited by 
Mr. Bourne, printed 1846; also on page 119 there is a table of pres- 
sures of steam, and velocities at which it flows into the atmosphere. 
If he will compare the velocity as calculated by me, with that given 
in this table, he will find the agreement complete.” 

Again, in your number of June 2ist, Mr. Paton states, “ It may 
be more or less accurate than the formula given in my last; but 
that formula is taken, without modification, from ‘A Treatise on 
the Steam Engine,’ by the Artisan Club, edited by Bourne.” 

Let your readers compare what follows with these statements, and 
refer to Mr. Bourne’s book as well. 

At page 44 of Mr. Bourne's treatise we have an expression 
equivalent to— 

y= 602143 /r+H9...... (A) 
where y is the velocity into a vacuum, and « the ‘temperature of the 
steam in the boiler. 

We know that steam of 32 deg. Fah. will give a pressure of 
18in. of mercury, or about one-tenth of a pound on the square 
inch. This is sufficiently near a vacuum to warrant us in using 
32 deg. as the temperature corresponding to a vacuum for practical 
purposes. 

Integerating the expression (A) for the velocity given by Mr. 
Bourne, between the limits of 2 = a and x = 6, and dividing by the 
difference between those limits, we have— 


1 a , 
Ee yar 
if 


as the mean velocity of flow. 
Let a = 294, 6 = 82, then we shall have— 


1 294 
294 =a f y dx = 1499 feet per second 
32 


as the mean velocity of flow into a vacuum. 
Now the following expression is equivalent to the one given by 
Mr. Paton— 


1 294 
294 — af" y dx = 1609}feet per second; 


220 
but this is not into a vacuum, as stated by him, but into a pressure 
of 17 Ib. on the square inch. 

There is no such expression or its equivalent as the one under 
the sign of integeration in Mr. Bourne’s work, therefore Mr. Paton 
cannot mean that he has copied any such from it, but may mean the 
expression (A). 

He also states in his first letter, in your number of June 7th, page 
346, the following :—“ Hence 


1/64 X 36-6 X 11065 = 1466 feet per second, 


which is the average velocity at which the steam will flow into the 
atmosphere.” 
This is an error, for 


4/64 X 36-6 x 11065 = 5091, 


which Mr. Paton can best explain, for I think he will not admit 
5091ft. per second as the velocity. 

It will be clear to most of your readers, from what has just been 
stated, that Mr. Paton’s first letter and his comments on mine go for 
nothing, since his liability to error is extensive, which may, perhaps, 
in the future lead him to look upon what he considers error as only 
apparent until he can prove it to be wrong. 

Mr. Bourne’s formula does not take into account the expansive 
property of steam, and is, therefore, only applicable to inelastic 
fluids. The velocity calculated thereby will be much below the 
correct one, which experiment and observation confirm. 

In conclusion we may safely affirm that all Mr. Paton has 
advanced has not caused the slightest tremor in the percussive 
theory of boiler explosion. Its basis is, therefore, unshaken, and 
must remain so until something of a more weighty nature is 
brought against it. 

London, July 15th, 1861. T. B. 





Sir,—Permit me to inform Mr. Paton that the gauge was not fitted 
to the flat top of the steam chest, but to the side, so also was the 
steam pipe; thus, whatever effect might have been produced on the 
safety valve by the direct rush of the steam, none would have been 
produced on the gauge, according to Mr. Paton’s own fourth 
paragraph. 

Further, he makes no allusion to the remarkable fact, that after 
closing the safety valve by hand oo priming), if the fire was at 
its full power, the gauge would show no depression, but neither 
would it rise, or show an increase of pressure for eight or ten seconds, 
and this, be it remembered, with a gauge so delicate, that simply 
blowing into it would send it down an inch. I confess this puzzles 
me considerably, and it was not until I had performed the experi- 
ment over and over again, with the same result, that I became con- 
vinced that I was not mistaken. At ordinary times the gauge 
would rise through a very considerable space in even five seconds; 
why, then, was there no increase of pressure during the space of 
time I have pointed out ? 

If Mr. Paton has any curiosity I will be happy to forward him 
a sketch of the boiler if he shall put his address to his next 
letter. Vo Be 

July 15th, 1861. 





GRAVATT’S ADJUSTMENT OF THE DUMPY LEVEL. 


J ”, . 
Smr,—In your number of May 8rd, e 276, a statement is made 
by your correspondent, “©, E.,” as follows:—“ To examine this 


Mr. Gravatt’s formula) let us assume that the readings A’, B’, and | 


C’, each equal 5ft., the distance of the pegs apart being, as stated 
above, 300ft., and assuming that the instrument, when set up 30ft. 
beyond the pegs, would, if correct, have read, say, 6ft. on staff C, 
and the same on B andA (that is, not considering curvature or 
refraction); but as it is out of adjustment, suppose it to read ty of 
a foot too high on c, then it would read 1,4 of a foot too high at 4, 
and 2,1, of a foot ata. The readings thus obtained would beC”= 6y5 
BY =7,, A” = 85; which, being substituted in Gravatt’s formula, 
gives “14; = 1\5." “ Thus we see that, although in the supposed 
case the level was much out of adjustment, it has, nevertheless, ful- 
filled the requirements of Gravatt's formula, proving it to be no 
test whatever of the accuracy of the instrument.” : 

__ I showed in my last letter that Mr. Gravatt’s formula, and deduced 
it |from general considerations which your correspondent cannot 
refute ; neither can he, nor has he, attempted to prove the statement 
just quoted from his letter. I have stated before (and proved the 
statement), and I state again (knowing that all your readers, except 
“C. E.,” will bear me out), that “C. E.” cannot prove the level 
which gives the readings quoted to be out of adjustment; hence, all 
his ,assertions are valueless, for his letter is most certainly a tissue 
of assertions from beginning to end. He appears to ignore every- 
thing found in books ; and, no doubt, will not recognise the ordinary 
rules of arithmetic and algebra, because they happen to be, like 
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Gravatt’s formula, found in books. Poor rules, poor books, to be 
so discarded ! 

My proof of the formula in question is based upon readings from 
the staves, which is practical, but not upon the locus or equation of 
any curve, which is theoretical. Hence all “ C, E” has said on my 
admission, which he has only in part quoted, is not to ae 

“C. E.” himself starts the subject with readings from three 

if he is still of opinion that the 
formula is incorrect let him show just cause why it is so by 
proving that the level with which he takes the readings given in 
his first letter (and just quoted) is out of adjustment. 

If “C, E.” chooses to examine this important formula by the 
locus of the levels’ readings, in or out of adjustment, I shall be glad 
to give his examination an impartial consideration ; and after doing 
so, if I find him right, will at once say so. We shall then be ina 
position to search out some other means of adjustment to guide us in 
true levelling. 

My reason for answering “C. E.’s” letter is, that he is less 
volatile, but fuller of assertion, without attempting proof, than 4 
heretofore. 

London, July 16th, 1861. T. B. 


Tae ArmstronG Gun AND Forcep Iron Piates.—The following 
has been handed to us as an accurate report of the late experimental 
firing with Armstrong guns, at Shoeburyness, upon the iron plates 
forged under the steam hammer at Portsmouth Dockyard :—Each 
plate when fired at was placed in a vertical position against a wooden 
framework, but without any backing such as the plates received 
which have been bolted to a ship’s side, as in the instance of the 
Trusty, and Sirius, and others. The plates were forged from scrap 
iron, and the chief interest in the experiments consisted in the results 
assisting greatly to solve the problem as to the superiority of forged 
or rolled armour plates for. iron-clad ships. The first plate 
tried was 6}in., 7ft. in length by 3ft. in breadth, and 
weighing 49 cwt. 1 qr. The weapon used against it was the 
Armstrong shunt gun, with a 126-lb. projectile. The range was 
400 yards. The first shot discharged made an indentation of 2in., 
with aslight fracture. The second made a like indentation about 6in, 
from the preceding shot, and fractured the plate on its reverse. 
The third and fourth shots cut pieces out of the plate’s edge, and 
the fifth struck the plate about 2ft. from its lower edge, and 
broke it where it had been fractured by the second shot. The next 
plate put up was a 4tin., of the same length and breadth as 
the 64in., and weighing 35 cwt. 2 qrs. The first shot, dis- 
charged from a 100-pounder at a range of 400 yards, partially 
embedded itself in the plate, and remained there. The succeeding 
shots at this plate were made with the 126 Ib. projectile, the 
first striking the plate in the vicinity of the 100 Ib. shot, and 
breaking out a piece of the plate of a triangular form. The 
succeeding shot fractured the plate, the cracks radiating, star-like, 
from the centre. The last shot broke the plate 18in. from the 
bottom. The next plate tested was a 3in., 4ft. in length by 3 
broad, and weighing 13 ewt. 1 qr.; a 40-pounder being used at 100 
yards range. The first shot discharged indented the plate, and 
bulged it on its reverse. The second also indented the plate 
about 2}in., and slightly fractured it on its reverse. The 
fourth plate fired at was a 2}in., of the same length and 
breadth as the last, weighing 19 ewt. 3 qrs. at the same range, but 
commencing with a 25-pounder. The first shot indented the plate 
13in., but made no fracture. The second made an indentation of 
2din., and fractured the plate on its reverse. The third struck the 
lower part of the plate, but did no damage. The 40-pounder was 
now pointed at the plate, and its shot tore a passage through. The 
last plate tested was a 2}in. of the same length and breadth as the two 
preceding ones, weighing 8 cwt. 2 qrs. 22 1b. The range was the 
same, commencing with a 12-pounder. The first shot indented the 
plate an inch and a half; the second fractured the plate, part of the 
shot remaining in it; and the third slightly fractured it. The last 
shot was made from the 40-pounder, and passed through the plate. 
If our information be correct—that the officers on the ground 
declared the plates in the present instance to be the best samples of 
iron for armour plates that have been as yet tested at Shoeburyness 
—there cannot be very much doubt as_ to the superiority of forged 
over rolled iron as armour for iron-cased ships.—- Zimes. 





Extincursuing OF Fires ry Liverroot.—The report from the 
Special Committee appointed by the Chamber of Commerce was 
read and adopted at a special meeting of the council held on Monday 
last. The report sets out by stating that Liverpool has peculiar 
advantages compared with other large towns, with regard to a supply 
of water available for the extinction of fires. The committee, how- 
ever, think that, notwithstanding the heavy expenditure which the 
corporation has incurred to obtain a plentiful supply of water, some 
further expenditure might be advantageously adopted in the enlarge- 
ment and extension of the water-mains. Apart from the question of 
adding to the present appliances by the employment of fire steam- 
engines, the engines and reels already in use are, in the opinion of 
the committee, satisfactory. The committee think that, by means of 
the existing pressure, the greater portion of the houses in 
town could be reached, and that all in the lower parts of 
the town, including most of the public buildings, manufac- 
tories, and warehouses, are in a favourable position for the 
use of reels without engines. Nevertheless, the committee point 
out that the pressure or supply of water has been occasionally 
inadequate, as in the instances of the fires at the Sailors’ Home and 
the Stanley Dock; and they particularly dwell upon the vast im- 
portance of having the means of throwing, at the commencement of 
the fire, a deluge of water beyond that which ordinary hand engines 
are capable of doing. They believe steam fire-engines are capable 
of accomplishing this object, and they recommend that an ample 
supply of steam fire-engine power should be provided to traverse 
the line of docks and banks of the canal, adapted for drawing water 
from the docks and canal whenever the supply in the mains is 
inadequate. By these means all the warehouse property, public 
and private, on those lines—the Town Hall, the Custom House, 
and many other public buildings — would be protected. 
In addition, the committee think that a floating steam fire 
engine should be moored in the river, for the purpose of extinguish- 
ing fires on board ships lying there, and for other cases when it could 
be made available. The committee deem that the advantages 
derivable from such an establishment of engines would very con- 
siderably outweigh the consideration of cost. They believe, at the 
same time, that the corporation and Mersey Dock Estate and other 
interests, would bear their proportion of providing fer such cost. 
The committee also point out the increasing importance of im- 
proved methods of extinguishing fires at Birkenhead. They also 
recommend that, in warehouses and manufactories fitted with 
cisterns, descending pipes and buckets should also be supplied, so as 
to make the water from the cisterns available (until the arrival 
of the engines) in cases of fire. Other recommendations are—to 
post lists of fire stations in public thoroughfares; to make periodical 
surveys of warehouses, those in course of erection being inspected 
as each storey is completed ; and to enlarge the functions of coroners 
so as to empower them to hold inquiries in order to discover, if 
possible, the cause of fires. The committee acknowledge the assist- 
ance they have derived from the committees of the other local 
public bodies and the local officials, as well as from Mr. R. L. Stuart, 
of New York, who stated that, notwithstanding the pressure of the 
Croton water, there were six or eight steam fire engines in New 
York, and that the ferry steamers were fitted as fire engines, and 
found most serviceable. Appended to the report of the committee 


was an extract from an article in Tue Exaixegr, showing most 
forcibly the advantage of steam fire engines; an extract from a 
letter of the late Mr. Braidwood, recommending the adoption of two 
or three floating fire engines at Liverpool; and a document from 
Major Greig describing the increase of strength since 1851, and pre- 
sent position of the Liverpool fire brigade. 





CLARK’S IMPROVEMENTS IN MACHINERY FOR 
PLANING OR CUTTING WOOD, &c. 


Tis invention, a communication to Mr. Clark, of Chancery-lane, 
relates to machinery for planing and finishing wood as perfectly as 
is now done by hand labour, and with much greater rapidity, which 
consists of a planing machine, properly so called, and of a second 
machine, termed a sharpener, for grinding or setting the cutters of 
the first-mentioned apparatus. 

The wood to be planed on is placed on a smooth cast-iron table, 
and fixed at each end by means of two cramps, one fixed and the 
other movable. The table carrying the wood to be planed is caused 
to pass under cutting blades, which are mounted helically on a 
rotating cylinder. This arrangement of the cutters, it is said, pro- 
duces better work than is obtained with straight blades. The helical 
blades cut the wood in a continuous manner without any shock, or 
requiring an excessive speed to be given to the cutters, as is 
necessary with straight blades; they also absorb much less of the 
power and give a finer polish to the wood. When the wood has all 
passed under the cutters the table on which it is fixed falls a fraction 
of an inch, when it returns of itself with rapidity to the point of 
departure. The cutter cylinder may be raised or lowered at will by 
simply turning a crank, according to the thickness to which the wood 
is to be reduced. A graduated scale and marker indicates the exact 
height of the cutters above the table. ‘The cutter cylinder may also 
be easily removed from its bearings for the purpose of sharpening 
the blades, as hereinafter described. One of the cramps for holding 
the wood is screwed to one end of the table, and the other is 
mounted on a plate running the whole length of the table, which is 
readily secured at any point, by means of thumb-screws, in such 
manner that wood of all lengths short of that of the table may be 
instantly secured. A projection on the movable cramp acts upon a 
lever, which causes the return motion of the table when the whole 
length of the wood being planed has passed under the cutters, while 
a similar projection on the fixed cramp stops the wood when it has 
returned to the starting point. Hence the motion of the table, the 
extent of which motion is determined by the length of wood to be 
operated upon, and also the limiting of motion, are effected auto- 
matically. 

A sharpening machine is a necessary adjunct to the former one, 
as the helical blades can only properly plane the wood on condition 
of being perfectly ground or set, which, from the curved form of the 
blades, cannot be effected by hand. This apparatus consists of a 
poppet, in which is placed the cutter cylinder, an emery grinder 
being mounted in a second poppet, a to-and-fro motion is imparted 
to the first poppet of a little greater extent than the length of cutter 
cylinder. The blades to be sharpened rest on their under surface 
on a fixed support, which causes them to present successively each 
part of their surface to the action of the grinding surface when the 
poppet moves forward, while, when it returns, a balance weight 
causes the blades to bear again on the support, when the same opera- 
tion is repeated. By thus passing the poppet bearing the cutter 
cylinder backwards and forwards several times in contact with the 
grinding surface, the blades are readily sharpened. ‘The next blade 
is siurpened by disengaging the first from the fixed support and 
causing the cutter cylinder to turn a portion of a circle, according to 
the ni mber of blades, which being three, in this case it should make 
one-third of a revolution, in order to pass from one blade to another, 

In proportion as the grinding surface wears away the poppet is ad- 
vane d, so as to allow of its just touching the cutter, It will thus 
be u derstood that this planing machinery possesses a to-and-fro or 
alternating motion, which is necessary in planing planks, rough 
timber, or for shoit lengths of any thickness; but as it is often 
required to plane timber of considerable length, an additional 
arrangement of feed cylinders is employed, which are placed on the 
table, in such case made a fixture, and in this way render the 
machine of use either with a to-and-fro or continuous motion, 

Fig. 1, represents a side elevation of the machine for planing 
wood; Fig. 2, a plan, and Fig. 3, a transverse vertical section of the 
same on line A, B, of Fig. 1. 

A, A', side frames of cast iron, having a perfectly smooth upper 
surface, furnished with suitable stays or cross-ties ; B, table of cast 
iron, with a planed surface, furnished at the under part with two 
racks b; a groove ¢c is made in each edge of this table throughout its 
length; it is further furnished with projections d in the form of 
wedges (after described ; a, a', frame of wrought iron, consisting of 
two longitudinal bars @ resting on the side frames of the machine 
between them and the table, and two end bars a' connecting the 
fore-mentioned; this framing is a few inches longer than the table B, 
The longitudinal bars have also spaces in their upper surface for 
receiving the projections on the table, ©, cast iron cutter cylinder, 
having helical ribs, which are suitably smoothed; on each of these 
ribs is secured a steel blade m, The engraving represents three 
blades, but any other number may be employed — D, D', bearings of 
cutter cylinder, provided with caps sliding freely in uprights A‘, 
which have a perfectly smooth surface on three of their faces, The 
parts D receive the four screws , e, which pass freely through the 
caps D', and are connected to bearings by bolts e; E, four wrought 
iron screws screwed in bearings D, and passing freely through 
frame A into suitable sockets for the purpose, on which they rest, 
by collars, and each furnished at their lower extremities with a 
pinion F’; G, four pinions gearing with four other pinions I; G', two 
pinions mounted on a transverse shaft g, for transmitting the motions 
of the screws of one side of the machine to those of the other; this 
shaft g terminates witha crank, by means of which the four screws may 
be operated simultancously for raising or lowering the cutter cylinder ; 
H, movable plate sliding on the table, which may be fixed thereto 
at any point by means of two lateral screws and hand gear J; H', 
two plates of iron sliding on H in guides h', furnished with steel 
tecth for penetrating and holding the wood under operation. These 
toothed plates, which the patentee terms cramps, are independent of 
each other, and have each about 2in. of traverse, so as to allow of 
either different lengths of wood being attached together on the table 
or of securing a plank which may have been cut out of the square, 
Each cramp is acted upon by a screw A, to which motion is imparted 
by hand wheels I passing through sockets H' cast on plate H; the 
spindles of these hand wheels not being in a line with screws A, 
motion is transmitted thereto by means of a universal joint j. The 
plate H has lateral flanges planed on the inside, in each of which is 
lodged a steel key taking in longitudinal grooves ¢ of the table, 
which are acted on by the hand gear J. ‘This arrangement is for 
the purpose of connecting the plate H to the table without interfering 
with the to-and-fro motion of the latter; L, 4 single cramp screwed 
to one end of the table; M, M', two wood brackets mounted on an 
iron plate, connected to the two cramps by means of screws and 
thumb nuts 2, n', for the purpose of keeping the wood square on the 
machine. When a piece of timber has been planed on two parallel 
sides, one side is brought in contact with the lateral face of the 
bracket, and the corresponding hand wheel I turned until the 
timber is secured. ‘The arrangement of the plate with two in- 
dependent gripping parts allows of two balks of timber being 
operated upon at one time. When planing boards, or more than 
two short lengths of wood at one time, the brackets are not employed ; 
or if it is required to plane pieces of wood bevelled, the brackets may 
be made to acorresponding angle, which is readily effected, as they 
are formed of wood so as not to injure the cutters should they at any 
time touch; N, pulley of cast iron, mounted on the shaft of the cutter 
cylinder; P, steel endless screw; O, tangent wheel, of bronze, 
turning a shaft Q, on which it is free to slide. It is connected to 
bearings D by a clutch g, which takes into a groove made in the 
shaft of wheel o, by this means it may be raised or lowered with the 
cutter cylinder, and at the same time still gear with the endless 
screw P,; whatever may be its height above the table; Q, vertical 
shaft, on which are mounted a tangent wheel P, the pinions R and R', 
connected by shaft r, and, lastly, a socket with rack teeth r', the 
shaft r being stepped at O in the foundation plate 8, it is supported 
at the upper part by a collar p and screw stop q'; T, transverse 
shaft, having at one end the double bevel wheel U, U', and at its 
centre two rack pinions w, u, connected together by a socket piece ; 
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, key fitting in a groove made in said socket; V, V', levers 
mounted on shaft v, which oscillate in either direction by the 
alternate contact of the double cramp H, or the one L with lever V, 
or by the attendant working lever V; X, toothed segment mounted 
on shaft v, gearing witha ey s; t, shaft on whic ‘h are mounted 
the pinion s, pinion p! of rack r!, and lever y', with a counterbalance 
weight Y; Z, Z, two stops on which the weight Y falls when in its 
two extreme positions; K, copper plate, graduated in inches and 
fractions of inches, attached to one of the uprights of the frame of 
the machine; a small marker ion one of the bearings D! indicates 
on the scale the height of the cutting blades above the table. 

The action of the apparatus is as follows:—The wood should be 
placed perfectly straight on the table in such way that the fixed 
cramp 7 shall be a little beyond the cutter cylinder, this being the 
position for starting or point of departure. The wood to be operated 
upon is secured by forcing it up against the fixed cramp L, and 
bringing up the movable cramp H, H', from the other end, the teeth 
of which are then caused to penetr: ate the wood by hand gear I and J, 
so as to hold it firmly. Then having determined the amount 
to be removed from the wood, the height of the cutting cylinder is 
regulated by means of the handle on shaft g, being als» guided by 
the graduated scale The cutter cylinder is then driven by means 
of astrap on pulley N, and the table set in motion by placing the 
lever V ina position for the weight Y to rest on stop Z. In this 
position pinion R is out of gear, and I! gears with the wheel U, 
which transmits motion to the table by means of shaft T and 
jinions u, uv, the shaft Q be ing always actuated by tangent wheel P. 
The proportions of the gearing are calculated so as to cause the table 
to advance about one yard for every nine hundred revolutions of 
the cutting cylinder. Under these “conditions the wood will be 
turned out of the machine perfectly polished. When the wood has 
passed entirely through the machine, the lateral flange of the plate H 
acts upon the end of lever V, and produces the return mo ion of 

the table. 

It will be unnecessary to give further details of this part of the 
machine as they are well known in connection with machinery for 
planing metals, with this difference, that when the return motion 
is completed, and the cramp L is in contact with V, the lever y re- 
mains vertical and the weight Y does not fall of itself on to stopz. In 
this position the two pinions R, KR! are both out of gear, and the table 
is fixed for the purpose of soa the finished work, and placing 
more imposition. By simply acting by hand on lever V', the weight 
falls on to the stop 'Z, and the operation then recommences, which 
result is obtained by mounting the weight Y below instead of at the 
centre of the lever, as shown in Fig. 1. By the weight Y falling 
on Z, the pinion K is caused to gear with pinion U!, and as these 
pinions might not have sufficient time to gear with each other 
before they receive any strain which would cause the teeth to break, 
the inventor provides for such contingenc y by making the groove 
in the sockets of pinions u, u, much larger than the key w', the 
groove being of a width equal to one half the circumference of the 
socket, so that the shaft ‘I’ must make nearly half a revolution 
before meeting with resistance from the pinions, which will afford 
time for the pinions RK, U!, to properly gear together. As before 
mentioned, the table does not directly bear upon the framing, there 
being a frame a, a’, interposed between them for the purpose of 
lowering the table and the wood attached to it a fraction of an inch 
during its return motion, to prevent the cutters touching the wood 
until it returns to the starting point. For this purpose the under 
part of the table has blocks or projections at suitable distances apart, 
which lodge in spaces of the same form made in the upper part of 
the frame, which is a few inches longer than the table; when the 
latter is set in motion it rises by sliding on the inclined surfaces of 
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these projections, and on reaching the end a! of this frame, it car- 
ries the frame with it; a similar effect is produced on the return 
movement, the table again falling in the spaces of the frame which 
is not set in motion by it until the other end of said table reaches 
the opposite end of the frame, which arrangement will be found to 
answer perfectly. A bar x fixed at the front end of the frame, 
forming a brake at the under part, prevents the frame moving before 
the table has reached the end of the frame. 

Suarrentnc Macuine.—Fig. 4 represents a side elevation of an 
apparatus for grinding or setting the cutters of the machine before 
described; Fig. 5a plan; Fig. 6 an end view; and Fig. 7 a ver- 
tical section on line A, B, Fig. 5. 

A, framing of wood or cast iron; A}, cast iron plate forming the 
top of the frame. a, two plates for consolidating the poppet B of 
the cutter oe a', two plates for the poppet B' of the emery 
cylinder D; C, cutters to be ground; ¢, axis of the cutter cylinder ; 
cl, axis of the grinding cylinder ; E, shaft with screw thread, on part 
of its length, taking on a nut Fdepending from poppet B, and turning 
in bearings A! on the upper part of the frame; Gi, shaft on which are 
mounted the fast and loose pulleys H, H', and also a pulley I for 
transmitting motion to the grinding cylinder D by means of pulley J; 
the strap connecting pulleys I and J is furnished with a roller L 
for regulating the tension in consequence of the poppet B! requiring 
to be advanced in proportion to the wear of the grinding surface, 
At the other end of shaft G is mounted a pinion g, transmitting 
motion to a shaft M, and thence to the screwed shaft E in one direc- 
tion or the other, according as the pinion p gears with the bevel 
wheels n or n'; N, hand lever, by means of which said wheels are 
geared with pinion p through the intermediation of arm R, this 
lever is partially actuated by a rod Q, q,q, provided with stops 
sliding on the frame; 8, grooved segment, furnished with a cord 
and balance weight P, seen in Figs. 5 and 6; this segment, as also 
the hand wheel I, ¢, are mounted on the axis ¢ of the cutter cylin- 
der in the place of the driving pulley; U, bridge piece, in which 
one of the arms of catch V engages; X, hand wheel and screw for 
regulating the distance of the grinding cylinder D from the blades 
to be sharpened; Y, fixed support on which the cutters rest. 

Theaction of this apparatusis as follows:—When the blades become 
blunt the cutter cylinder is lifted out of its bearings in the planing 
machine by means of a small pulley running on a rod suspended 
from the ceiling of the workshop, for the purpose of preventing any 
accidents, and accelerating the operation, The cutter cylinder is | 
then placed in the bearings of the poppet B, and the caps of said bear- 
ings replaced in position. This being done, the driving pulley is 
removed, and the parts 8 and T substituted for it, one of the cutters 
resting upon the fixed support Y; the grinding cylinder D is then 
brought up to it by the hand wheel x. and set in motion. The 
poppet B in advancing carries with it the cutter cylinder, the blade 
resting on the fixed support Y, being acted on by the counter- 
balance weight P in such manner that the cutter cy linder will make 
a third of a revolution during its course. When the poppet B has 
advanced sufficiently for the blade to have passed under the grind- 
ing surface, the catch-piece at the lower part of said poppet comes in 
contact with the screw-top q, and pushes the rod Q forwards, while 
the latter acts upon lever N and arm R, and disengages the bevel 
wheel n and pinion p, which stops any further movement of the 
poppet. The attendant, by completing the motion of lever N, will 
cause the wheels n' and p to gear with one another, and the poppet 
then commences its return movement; at the end of its course the 
catch r, again acting on stop g, engages the pinion p, and the motion 
of the poppet is arrested as before, until the attendant re-establishes 
the connection in the opposite sense, and so on. It is thus seen that 
after each motion in either direction, the poppet remains stationary 








until the attendant again sets it in motion, so he is thus rendered 
completely master of the operation. When one blade has been sharp- 
ened, a second one is then taken in hand, which is effected as 
follows :—In order to turn the cutter cylinder one-third of a revo- 
lution for the purpose of sharpening another blade, the preceding 
blade must be disengaged from the fixed support Y. This takes 
place at each to-and-fro motion of the poppet, which motion is of a 
few inches more extent than the length of the cutter cylinder. When 
the blade under operation has almost escaped the support Y, the 
catch V engages in the fork of bridge-piece U, to prevent the cutter 
cylinder, acted on by means of a counterbalance weight P, turning 
too sharply. If at this moment the blades are required to be changed, 
it is only necessary to bear on the horizontal arm of catch V, to 
disengage the hook with which it is provided from the hand wheel I, 
and then turn the latter by means of handles t, and with it the 
cutter cylinder until the hook of part V meets with a corresponding 
hole in a second blade, when the sharpening operation is repeated as 
for the first blade, and so on for the remaining blade or blades, and 
as above described. In order that the three cutters may be at an 
exactly equal distance from the axis of the cutter cylinder which is 
indispensable for the three blades to properly work together, they 
should, towards the close of the operation, be successively passed a 
certain number of times very lightly under the grinding surface, so 
that any irre gularity resulting from the wear of the grinding surface, 
or the elasticity of the parts, or other cause, may not make any 
appreciable difference in the form or position of the cutters. 

The patentee also describes an apparatus for planing timber, of 
great length. 


Borer Exprosions.—The locomotive which blew up the other day 
at Rugby was one built by Messrs. Sharp, Stewart, and Co., and 
had, we are informed, performed the remarkable service of 350,000 
miles run in ten years, equal to double the average mileage of loco- 
motives for the same time. Two or three fatal boiler explosions 
have occurred in the metropolis within the last fortnight. 


Tue Great Eastern’s VoyaGe TO Quesec.—In a letter which we 
have just received from a scientific friend on board the Great 
Eastern, and which is dated “ Mouth of the St. Lawrence, 5th July, 
1861,” we read:—“ The voyage has been most interesting ; speed 
never less than 12 knots in strong head wind, at other times varying 
from 13-2, to 13°8, and 13-9, though the ship is deep, and 5ft. by the 
stern. No roll above 4 deg., scarcely ever above 24 deg. Pitching, 
only a rise and fall of 8ft. or 9ft. at each end at most—seldom above 
3ft. Nobody sick.” These figures may be relied upon, the sole object 
of our friend’s voyage being to observe accurately the speed and 
behaviour of the ship. 

DeatH OF Mr. Jonn Dewrance.—We regret to have to announce 
the death, on Sunday last, the 14th inst., at his town residence, 
Hanover Park, Peckham, of John Dewrance, Esq., of the Phoenix 
Works, Great Dover-street, and Kent-street, Southwark. Associated, 
from its infancy, and under the tutelage of the elder Stephenson, 
with the railway system of this country, and for several years 
Locomotive Superintendent of the Liverpool and Manchester, and 
Great Southern and Western Railway of Ireland, Mr. Dewrance 
acquired varied experience and considerable mechanical reputation, 
and he leaves a wide circle of acquaintances to regret his loss. Mr. 
Dewrance, whilst superintending operations on his country estate, 
a few months ago, took a severe cold, which terminated fatally in 
acute pulmonary disease. He lately completed his fifty-seventh 
year 
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TO CORRESPONDENTS. 


Vol. xi. of THE ENGINEER can now be had from the Ofiice, price 188. 

*," Covers for binding the volume can be had from the publisher, price 2s. 6d. 
each. 

*,* We must request those of owr correspondents who desire to be referred to 
makers of machinery, apparatus, de., to send their names and addresses, to 
which, arter publishing Heir inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eve Of An AnORYOUS 
querist, are in imost cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible Jrom this 
column. 

__ 

TveE.—You can obtain lap-weliled wrought ivon tubes such as you urine, and 
much larger, from any of the tube makers, several of whouw advertise in our 
columns. 

An ENGINEER.— You cv obtain the “ Railway Blue Book of 1853” Srom the 
office for the publication of Purliamentary reports, in Great Turnstile, or by 
order from any publisher. 

E. W. J.—We ave not able to give you the information you require ; 
possibly obtain it, however, by addressing yourself to he Secretary of the 
Spanish Eivbassy, 17, Hereford-street, Park-lane. 

T. W.—The Commissioners of Patents publish a journal, tirice each week, which 

contains a list of all new applications for patents, but without details. They 

also publish eavh patent in full, after it is specified ; and Tuk ENGINEER 
publishes every week an abstract of every invention specined, 

. C.—Thanks Jor your information as to Foreign Postage. With regard to 

your questions, you can, Uf you please, deposit at once a Complete specification, 

—or you can so Jrame your provisional protection as to be able to offer your 

invention for sale, proviled there is a clerrly distinct peculiarity in your 

invention. Ilustrations are admissible with a provisional specijication, 


you mary 
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THE EXPANDING MANDRIL, 
(To the Editor of The Bnyineer.) 

Sir,—Would you allow me to suggest that it would have been far more 
satisfactory to your readers if Mr. Inshaw, in your paper of the 27th ult., 
instead of making flippant allusions to Mr. Allan’s country and tempera- 
ment, had merely followed that gentleman's example by furnishing sketches 
of Dr. Church's expanding mandril, so that we might have compared the 
three systems now competing for originality of design, and thus have set 
that part of the matter at rest. 

It is true that you observe in your foot note that Mr. Inshaw has for- 
warded to you, say, the “original mandril ;” he has also given you the 
address of a witness who is willing to prove that it is the one invented by 
Dr. Church, but even with this original in your possession you have not 
told us that it is identical with the mandril patented by Mr. Allan. Why, 
then, should we beiieve the unsupported testimony of Mr. Inshaw? 

But granting even that Dr. Church did invent the very tool in question, 
what then? Why he or Mr. Inshaw employed it to tube the Eclipse, and 
then quietly buried it for eight and twenty years! 

On the other hand, since all the mechanical acumen of the universe did 
not happen to be concentrated in Dr, Church, nor exclusively in his satellite, 
it appears that fourteen years after the Eclipse was tubed, ** a cannie Scot,” 
then deeply versed in loco-economy, conceives the idea of an * expanding 
mandril,” but, instead of ** hiding his light under a bushel,” he fairly offered 
it to the mechanical world legally guarded ; and I hope he has met a fate 
raiely enjoyed by patentees, namely, that that too exclusive world, while 
enjoying. the benefits of his talents, have not forgotten the source whence 
they derived the advantage. But it is really too bad, when the goal has 
been openly, fairly won, for an isolated mediwval—yet, perhaps, ** Great 
Unknown,”—to rush into the arena with a rusty piece of antique mechanism, 
incrustated with the accumulated oxydisation of twenty-cight years’ sub- 
mersion in Lethe, with the intent to lay claim to half the proceeds of an 
active, useful, valuabie agent. If such a thing were allowable we might 
just as well raise a disclaimer at once against all royalties upon the plea 
that the ** wisest of men” has made the observation that “ there is nothing 
new under the sun.” K. R. U 

London, July 11th, 1861. 











THe ENGINEER can be had, by order, from any newsagent in town or country, 
ond at the various railway stations; or i can, if preferred, be supplied 
direct Jrom the office on the following terms :— 

Half-yearly (including dowile number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
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THE GALWAY STEAMSHIPS. 


WE should scarcely perform what appears to be our duty 
to our readers if we failed to take some notice of the iron 
steamships which have been built for the Atlantic Royal 
Mail Company, for conveying the mails between Galway and 
America. ‘The first of them, the Connaught, engaged our 
attention some months ago, and may, therefore, be very 
briefly disposed of now. She was built and engined by 
Messrs. Palmer, of Jarrow, and completed one trip across 
the Atlantic and back, notwithstanding frequent failures 
of various kinds. On attempting a second, she sprang a 
leak, caught fire, and went quickly down, to lie for ages at 
the bottom of the Atlantic; a splendid submarine monu- 
ment sunk to the honour of—somebody. ‘The second vessel, 
the Hibernia, was built by the same firm as the Connaught, 
and having met with a gale on her way round to Galway 
from Southampton, is now undergoing repairs that will 
cost some £20,000 or £25,000, in Mr. Laird’s dockyard at 
Birkenhead, to fit her for crossing the Atlantic for the first 
time. ‘The third vessel is the Columbia, built by Messrs. 
Samuelson, of Hull. She, like the Connaught, has 
succeeded in completing one trip to America and back, 
and, like the Hibernia, is now undergoing extensive repairs 
at Birkenhead, to enable her to undertake another. ‘The 
cost of her repairs is estimated at £16,000 or £17,000 by 
Mr. Jordan. The last of them is the Anglia, also built by 
Messrs. Samuelson, and still retained in their hands, 
although completed, because £20,000 have yet to be paid 
upon her. 

It might be sufficient for most readers to have the fore- 
going facts placed nakedly before them, without a word of 
‘comment from us. But for the sake of those who desire to 
know more concerning these very interesting vessels, 
we must proceed to a few further considerations. In 
pursuing these we shall address ourselves primarily to 
the revelations made in the surveyors’ reports. ‘These 
reports have been printed by order of the House of Com- 
mons, on Mr. Baxter’s motion, and from them we make the 
following extracts. The Hibernia is the first of the new 
ships reported upon. This ship, it seems, deserves our 
hearty sympathy, for on her way round from Southampton 
to Galway, when about to make her jirst trans-Atlantic 








trip, she was so unfortunate as to meet, as we have seen, 
with a gale of wind—the company call it “a hurricane.” 
Nor was it, by any means, an ordinary gale, or hurricane, 
apparently, for in the first place it seems to have expended 
itself almost exclusively upon the hapless Hibernia (not 
having been much felt or heard of by other vessels), and, in 
the next place, it acted in the most unkindly manner upon 
her. Messrs. Luke and Dinnen, Admiralty Surveyors, who 
examined her in dock afterwards, tell us that they “ found 
the whole of the butts of the flat Aeel and bottom plating for 
about 180ft. amidships very much strained, and that several 
butts of the upper strakes in the wake of the paddle-boxes 
and sponsons have likewise been considerably strained.” 
Mr. Luke and Mr. Dinnen are cruel and inconsiderate 
enough toadd that these things “indicate such a deficiency 
of strength in the vessel, especially in a longitudinal direc- 
tion, as to render her unseaworthy, and to fully account 
for the leakage, which, it is said, reguired the whole of the 
engine pumps and bilge injections to keep it under,” forgetting 
with what an extraordinary hurricane the good ship met— 
a hurricane that fell foul of the “keel and bottom” more 
especially it appears! In evidence given before the Com- 
mittee of the House of Commons on this Galway contract, 
Mr. Jordan, survevor to the Liverpool Iron Shipbuilding 
Association, said of this ship,* “ ‘The punching and rivetting 
were bad, her seams were not closed, she was too weak for 
her length, and the bulwarks were insufficient for the pro- 
tection of the crew and passengers.” 

We have next to notice Messrs. Samuclson’s ship the 
Columbia. Respecting this vessel we must quote Mr. Luke’s 
report somewhat fully. That gentleman says—* ‘The con- 
struction of her hull is, in my opinion, in many respects 
faulty ; still, with the alterations and additions which I 
have made at Southampton, I consider this vessel to be at 
the present time sufficiently seaworthy, and fit to carry 
the mails for two or three voyages during the summer 
service referred to in the contract, after which she should 
be carefully examined in dry dock, when I apprehend it 
will be found that she has not that degree of longtitudinal 
strength in her lower and upper parts which she should 
have to prevent straining and leakage when at sea. I 
would recommend that, at the earliest convenient opportunity, 
she should be fitted with bulwarks, and also that 
her chain cable lockers, now only 50ft. from tie 
stem, where, from the extreme sharpness of her bow, 
there is very little buoyancy, should be carried further aft; 
which alteration would, in my opinion, improve her sea-going 
qualities, and lessen the tendency to strain when at sea.” 
It will be admitted, we think, that this is a most striking and 
suggestive report, coming, as it does, from a man of extensive 
experience and unquestionableintegrity. The best thing that 
Mr. Luke can prevail upon himself to say of a perfectly 
new ship, built for carrying mails at all seasons, is, that, 
with certain alterations and additions of his own, she has 
been made “ sufficiently seaworthy,” and fit to carry the 
mails for two or three voyages during the summer service. 
It is evident that he has strained his sense of duty to its 
extreme limit in saying even this, for he apprehends that, 
when put into dry dock, it will be found that she is too 
weak “to prevent straining and leakage when at sea.” 
Mr. Jordan reports that “ when he surveyed the Columbia 
her bows were damaged, and her paddle-wheels nearly 
destroyed, the vessel having been struck by ice ; she was 
leaking very much, and had been much strained. ‘The 
butts were drawn an eighth of an inch in the upper streak. 
While under examination she canted over about 10 deg., 
and struck against a gridiron, by which sixteen of her 
plates were damaged; and when these were taken off it 
was found that she was badly rivetted. . . . She could 
not have been driven at her full speed in bad weather in 
her original condition.” Mr. John Laird, in evidence 
before the same committee, said—“ The condition of the 
Columbia is not quite so bad as that of the Hibernia; but 
her rivetting is so defective that it will have to be renewed 
through two-thirds of her length.” 

There are two circumstances connected with these vessels, 
both of which seem to us to compromise the Controller of 
the Navy’s department to a certain extent. First, in their 
defensive statement the company say that “the lines, plans, 
and specifications of the ships contracted for were submitted 
to the approval of the Board of Admiralty, and were 
approved by them. ‘This is a very serious allegation, and 
must be inquired into. We are quite aware that bad work- 
manship may render the best “lines, plans, and age ea 
tions” unavailing; but the defects described by Mr. Luke 
cannot be all accounted for in this way. In his judgment 
the plans and specifications—supposing them to have been 
complied with—are manifestly defective. And yet we are 
told they have been approved by the Admiralty, whose 
surveyor Mr. Luke is! We suspect the true explanation 
of this discrepancy will be found to arise from a misconstruc- 
tion of what is meant by the approval which the Admiralty 
give to the designs for mail steamships. The Admiralty 
undertake, we believe, to sce that certain things connected 
with the adaptation of the ship to war purposes in case of 
necessity are attended to, and that the approval of the 
design in this respect has been construed by the company 
as a general approval of all the constructive details. It 
is not reasonable to suppose, however, that a Government 
department would impose upon itself the responsibility of 
such details. But, however this may be, the facts of the 
case should certainly be made clear to the public. Secondly, 
it is with a sense of pain that we remember that our iron- 
cased frigate Defence is being built for us at Jarrow, and 
under the inspection of a Mr. Lewcock, whose fitness for his 
task may be estimated from the fact that he wrote the 
following pithy report to the Admiralty on the 4th March 
last :—“1 beg to report that the Hibernia is in every re- 
spect fit to be employed for the conveyance of the mails 
between Galway and the United States, in accordance with 
the contract with the Atlantic Royal Mail Steam Naviga- 
tion Company.” So far as Mr. Lewcock is concerned there 
seems to be no reason for believing that the Hibernia 
is worse built than the Defence. The answer given by 
Lord Clarence Paget to a question bearing on this subject 


* As reported in the Liverpool Daily Post, 








was that Messrs. Palmer had been selected to build 
the Defence because of all the iron plates sent in for trial 
theirs proved the best ; and Messrs. Palmer, in a letter to 
the Times, “ gratefully acknowledge the sense of justice” 
which prompted him to say this. Should the Defence 
prove weak and leaky it will certainly be a great satisfac- 
tion to know that her builders once possessed some good 
iron plates ! 

We think it wholly unnecessary to comment at any 
length upon the facts now before our readers, The Atlantic 
Royal Mail Company paid £90,000 cach for their four new 
steamers in the first instance, and, after losing one through 
the springing of a leak, are now spending about £20,000 
on each of the others to get them made seaworthy for a 
time. Had they given £100,900 per vessel at the” begin- 
ning they might now be running four splendid steamships, 
built by such firms as Laird’s or Samuda’s, and engined by 
Penn or Maudslay, and be returning handsome profits to 
their shareholders. 


STEAM SHIP PERFORMANCE, 


As the time appointed for the annual meeting of the 
British Association approaches, the Steamship Performance 
Committee, which contrives to get itself re-appointed 
annually by that body, once more begins to exhibit signs 
of life. Again we hear of imposing tabular “ forms” being 
sent to the Admiralty to be filled uwp—under the auspices 
of the Duke of Sutherland this year; and, again, rumours 
come to us of deputations to the First Lord of the 
Admiralty for the purpose of wresting from him such con- 
cessions as Lord Wrottesley and other noblemen can be 
—— upon to ask for. As Mr. Fairbairn, who lends 
1imself to the moving spirits of this committee, is to be 
President of the British Association this summer, we dare 
say great results are anticipated from the year’s action, and 
confidence, doubtless, possesses the souls of the actors, 
notwithstanding the loss of their leader, the late Admiral 
Moorsom. 

It requires no extraordinary powers of prophecy to 
predict, however, that this year, as on every former occasion, 
the Steamship Performance Committee will fail utterly to 
accomplish its objects. It is absolutely impossible for such 
a committee to succeed in its undertakings, unless it first 
undergoes a total change of constitution, and abandons 
altogether the notions which it has hitherto cherished, and 
the practices it has pursued. From the first year of its 
existence this committce has sought to eflect great changes 
in the steamship building and engineering of this country, 
not by bringing available scientitic knowledge to bear upon 
professional classes, but by exerting aristocratical pressure 
upon a Government department, and upon private engineers 
and shipbuilders. Surely no person with a grain of common 
sense can suppose for a moment that such an end can ever 
be accomplished by such means. To believe it possible would 
be to abandon one’s self to a picce of the purest delusion 
that ever made a man contemptible. 

Let us look at the facts of the case dispassionately. The 
ostensible object of the committee is to enable shipbuilders 
and marine engineers to improve the performance of our 
steamships by introducing such improvements as experience 
may suggest. To this end, they argue, it is necessary to 
bring together as many facts and figures as can be obtained 
in illustration of the performances of existing vesse!s, iu 
order that we may thereby be led to useful, practical con- 
clusions. So far we may all agree with them, as we should 
agree with any one who placed such self-evident propositions 
before us. But, directly we think of setting about the 
attainment of these objects, we begin to see that such a 
task can only be carried out by men who have, in the first 
place, a perfect knowledge of the subject, and who, in the 
second place, possess the confidence of the profession 
generally. Men who are ignorant of the subject can 
neither know what facts and figures to ask for, nor what 
to do with them when they have got them; and men in 
whom professional persons have no confidence willask in vain 
for what they fancy is required. Now the British Asso- 
ciation Committee is deficient, and most grievously deficient, 
in both these respects. Its very existence is an insult to 

rofessional shipbuilders and marine engineers everywhere. 
$y virtue of what special acquirements are the Duke of 
Sutherland, the Lord Wrottesley, and some dozen other 
aristocratical gentlemen, to undertake to teach men like 
Watts, Lloyd, Laird, Samuda, Penn, Maudslay, and 
a host of others how to build and engine steamships? It 
is no mitigation of such presumption to say that the names 
of Mr. Fairbairn, Mr. MeConnell, and Mr. Scott Russell, 
are on (if they still are on) the list of their members. We 
never heard the names of Fairbairn or McConnell men- 
tioned among those of distinguished shipbuilders or marine 
engineers ; and we have yet to learn that all the shipbuild- 
ing and marine-engineering skillof the country is embodied 
in Mr. Scott Russell’s brain alone. But we doubt whether 
that gentleman is really an active member of the com- 
mittee this year; we are inclined to believe that he must 
have withdrawn ere this from a body which has proved so 
ill-adapted to the performance of the duties undertakeu 
by it. 

It is a great mistake to suppose that in this country, and 
at this day, the leaders of such a profession as shipbuilding 
and marine engineering are to be coerced into any course 
whatever—even under the plea of promoting science—by 
the titled classes; and we are fairly astonished at any set 
of men whatever imagining that possible. The subject 
which this committee = undertaken to deal with is one 
which can only be understood by practical men, and the 
presence of such men as the Duke of Sutherland and Lord 
Wrottlesley in the committee can only be viewed as a piece 
of unpardonable interference, the worse because such inter- 
ference must necessarily be fruitless. In matters of this 
kind no man is influential who has not knowledge. So 
true is this that even the Duke of Somerset himself, who 
presides at the Admiralty, is wholly incapable of granting 
these people what they have before asked for, and are pro- 
bably about to ask for again. He must of necessity submit 
their proposals to his chief constructor and chief engincer, 
and their advice must govern his decision absolutely. In 
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private establishments high-sounding names have, of course, 
even less weight. . 

Our object in offering these remarks now is, not to pre- 
vent the committee from blundering in their proceedings 
this year—we cannot hope to do that—but to guard them, 
if possible, against blundering egregiously. If they will 
be prudent enough to consider what it is possible for the 
Admiralty and others to give them, and to ask for that 
only, they will do better than heretofore ; and if, when 
information is put into their hands, they will print it just 
as they receive it, without attempting to tabulate or vary 
it in any way, they may avoid the repetition of last year's 
folly. “To abstain from publishing nonsense on such a 
subject may not be much, but it is something, and would 
certainly be an improvement upon the former efforts of 
these gentlemen. wer ; 

In conclusion, we venture to ask the distinguished presi- 
dent of the British Association for the present year, 
whether he really considers it advisable to proleng the 
existence of this committee beyond the next meeting of the 
Association. He must know very well that, since it was 
first appointed, the leading shipbuilders and marine engi- 
neers in the kingdom, who stand aloof from it, have banded 
themselves together in an institution for the express 
yurpose of promoting professional improvements, and are 
a likely than ever, therefore, to countenance the unintelli- 
gent proceedings of this amateur body. He knows also that 
Admiral Moorsom, who was at least an ardent partizan of 
the committees, is now no more, and that by his loss its 

,ower is brought lower than ever. For both these reasons 
it is time, we think, for the path of our professional men 
to be disincumbered of such an obstacle. Mr. Fairbairn 
can, of course, prolong the existence of the committee if he 
so pleases; but, admirers of his as we are, and friendly as 
we feel to his genius and fame, we foresce that, by doing so, 
he will infallibly tarnish his bright reputation, and expose 
himself to censure of no common kind. The very last 
thing that Mr. Fairbairn need do, we think, is to openly 
brand an entire profession with incompetence, and set him- 
self up as sufficient (with a little aristocratical aid) to carry 
the art forward. Certainly we shall not relax our exertions 
to protect the designers, builders, and engine-makers of 
such ships as the Warrior, the Mooltan, the Scotia, and the 





Dublin and Holyhead steamers, from the affected contempt 
with which they are treated by the existence of this 
committee, whether Mr. Fairbairn continues upon it or not. | 





ASSOCIATION OF NORTHERN MINING ENGI- 
NEERS.—MEETING IN BIRMINGHAM. 

Tne first migratory meeting of the North of England Institute of 
Mining Engineers was opened in the lecture theatre of the Midland 
Institute, Birmingham, on last Tuesday morning, under the presi- 
dency of Mr. Nicholas Wood, President of the Society. Amongst 
those present were Messrs. Fereday Smith, Frederick Smith, 
Atkinson (Government Inspector of Mines), Bear, Some, Handel 
Cossham, Woodhouse, Warder, Palmer, Greenwell, W. Matthews, 
Rogers, Boyde, Fletcher, Leivesay, Knowles, Johnsan, Wareham, 
B. C. Harrison, Spittle, Harden, Landale, Beale, Bailey, jun., | 
W. Stenson, jun., Bond, Swindell, Cope, Pogmore, W. Williams, | 
Hedley, May, Brown, Marshall, &c. Xe. | 

The chairman, in opening the proceedings, “congratulated its | 
members on their progress since the establishment of the institute in 
1857. At their first annual meeting held in 1858 they had but 80 mem- | 
bers, but at the present meeting they numbered between 290 and 300. | 
As they were now assembled in Birmingham—their usual place of | 
meeting being Neweastle-on-'lyne—perhaps a short statement of 
the objects and work of the society might not be uninteresting to | 
those assembled. ‘The object of the institution, then, was twofold. 
First, to endeavour, if possible, by union or centralisation of profes- 
sional experience to devise measures by which they might avert or | 
alleviate those dreadful calamities which so frequently produced 
destruction of life and property, and distress amongst the population 
of the miving districts; and, secondly, to establish a literary institu- 
tion more particularly applicable to the theory, art, and practice of | 
mining than the institutionsat present in the locality of the institute. | 
After speaking on the importance of these objects thechairman went 
on to state what had been done by the society during the eight years 
of its existence. No less than 80 papers had been read, and from the 
subjects of them it would be seen that both they and the discussions 
of them had been productive of much useful information. First, there 
were papers which treated on the geological position of the different 
coal fields, and particularly the duration of coal, the analysis of coal, 
and the geological features of the different ironstone measures and 
strata. After these came papers on the practical operations of mining 
—the sinking of shafts, the working of the coal, the state of the gas | 
in situ, on the ventilating power used for the purpose of ventilating 
mines, the use of lamps, the underground carriage of coal, &e. This 
he thought would give an idea of what the society had been doing 
since its establishment, and he trusted that its labours nad not been 
altogether unproductive of beneticial results. Whatever might be 
the state of mining in the ‘different districts, it;was quite clear that 
mining in Northumberland and Durham ought to be more advanced 
than that of more modern districts. He said this in no invidious 
spirit, but he meantthat if the miners of Northumberland and Durham 
were not more efficient than some others, they had not profited 
much by the experience they had had from the earliest periods—an 
experience which had encountered some of the greatest difficulties 
in the rudest times. Then, having had the experience resulting from 
all these difficulties, it was their duty, as Northern miners, to visit 
other districts, and give all the information they could to their neigh- 
bours. In this respect he trusted their migratory meetings would 
be of benefit to others, while, for themselves, they had yet very much 
to learn ; and he felt sure that-this interchange of experience between 
the professional men of every district would be productive of great 
benefit in advancing the science, art, and practice of mining. 
(Applause.) The speaker then went on to give a detailed descrip- 
tion of the papers which had been read before the institute at 
previous meetings, for the purpose of pointing out the subjects on 
which further information was required. There was, he showed, 
much to be done in geological inquiries, especially with respect to 
the ironstone measures and strata, while, on the subject of “ long- 
wall” workings, they had had as yet no information in the shape of 
a paper, although one was to be read at the present meeting. The 
subjects of safety lamps, of ventilation—especially by mechanical 
means—and of underground carriage of coals, also required further 
investigation. Having thus spoken of the objects and labours of the 
society, the president concluded his inaugural address by referring in 
feeling terms to those of their members who had been removed by 
death during the year, and included in the number Mr. Robert 
._~— Mr. Locke, and Mr. J. 'T. Taylor. 

Mr. Samuel Bailey then read a paper on “ Underground Engines.” 
He set out by adverting to the unsatisfactory state of the coal and 
iron trade in every district, and particularly in South Staffordshire, 
and then proceeded to inquire into the causes of it. He pointed out 
that neither the coal, the ironstone, nor the iron of South Stafford- 
shire could be surpassed for quality, and that, therefore, the bad 
state of the trade could not be attributed to the quality of the mine- 
vals got. It was the cost in getting, he said, that was the great 








drawback—the charters were too much—the royalty was too high— 


the dead charges were too great per ton on the quantity raised—in 
fact, nearly two tons ought to be raised for the sum which one ton 
now cost. Mr. 8. H. Blackwell, of Dudley, a high authority, had 
said that there were upwards of twenty mills and forges now stand- 
ing in South Staffordshire, and that not through want of capital or 
reckless trading, but from the utter inability of obtaining cheap 
supplies of minerals. The same authority also said that in 
some instances the royalties on ironstone in South Staffordshire 
were higher than the entire cost of the ore in other districts, and 
that these circumstances were acting powerfully against the 
district. After referring further to Mr. Blackwell's letter on the 
subject, recently published in a contemporary, Mr. Bailey went on 
to consider what steps could be taken to reinstate the district in the 
position it ought to oceupy in the trade, and pointed out that while 
their coal was abundant the only drawback they had in comparison 
with other districts was in the supply of ironstone and the cost of 
getting it. The question for consideration was, in his opinion, the 
practicability of reducing the present cost of raising coal and iron- 
stone. The masters had done all they could, both by reducing the 


t colliers’ wages and by other means, but had not been able to succeed. 


And, as the masters could do no more, the matter rested entirely with 
the mine agents. It was for them to bestir themselves, to lay aside 
the old methods of their forefathers, to improve and re-arrange their 
pits, workings, and machinery, and economise the labour of men and 
horses, both aboveground and especially underground. And 
with this general reduction of labour must be combined a 
large increase in the quantity raised. The subject of his paper 
had reference to the underground conveyance. By their pre- 
sent method they were in many instances prevented from working 
their pits extensively, as they otherwise should. By the time 
the face of the work was two or three hundred yards from the shaft 
the expenses of conveyance became so great upon the ton raised that 
it actually became cheaper to make a new plant and sink new shafts ; 
and not only so, but it prevented their having more extensive pits, 
and cause coal to be delivered sixpence per ton cheaper above 
ground than below. The present method of underground convey- 
ance in this district was that which had obtained for the last two 
or three generations. The day, however, had come when they no 
longer met their requirements. ‘To compete with the cheapness of 
minerals from other districts, brought about by the facilities in transit 
offered by the railway communication, they must bestir themselves, 
and to do this several things demanded their attention. Their wind- 
ing machinery must be improved, more underground workings must 
be opened, and skips, wagons, and tramroads must be better con- 
structed, so that, instead of raising 7 or 10 skips an hour, 30 or 40 
must be raised, and, instead of 60 tons per week, 250 or 300 must be 
raised. Assuming that an area of 50 acres of coal were to be worked, 
4in. or 5in. thick, producing 200,000 tons. This, with the 
present mode of working, would require three or four plants, a quan- 
tity not exceeding 300 tons could be raised, and a period of thirteen 
years would be required to work it out. The cost of making these 
plants would be £5,000, or 6d. per ton upon the whole quantity 
raised, and the additional charges would make the cost of raising 
6s. per ton, so that the lessee would be thirteen years before he re- 
ceived back his first outlay. If, instead of the present method, 
one good plant were made, even at a cost of £5,000,if the pit were 
driven out more extensively, if the speed of winding engines were 
increased, and if, instead of employing ten or fifteen horses and 
drivers to raise 300 or 400 tons per week, an engine were put down, 
which, with the assistance of five or six horses, would raise 1,000 
or 1,500 tons per week, then the common charges, instead of being 
1s. or 1s. 6d. per ton, would be reduced to 6d., and in some cases 
to 3d., and the seam of coal would be worked out in one-third of 
the usual period. Thus, by the introduction of steam power into 
their pits the whole condition and prospects of the trade might be 
greatly improved. He had introduced this matter to the meeting 
under a conviction that, if his proposition were adopted, it would 
materially assist in preventing the total relapse in the coal and iron 
trade of the district, and with the hope of eliciting useful informa- 
tion from members of the institute, as it was well known that in the 
North almost every mine was supplied with steam power. In proof 
of his statement respecting the method of conveyance in use in South 
Staffordshire, Mr. Bailey referred to three plans he had prepared 
presenting three actual cases in point. These instances he applied 
to show the great saving that would be effected by the introduction 
of steam-power for underground conveyance. After a few words from 
Mr. Woodhouse, who concurred with the opinions expressed in the 
paper, the chairman remarked that in the North it was usually con- 





| sidered that when three horses were used for underground con- 


veyance it was a grave question whether an engine ought not to be 
put down; and that, when five horses were required, it was a 
settled question that an engine should be at once set to work. 

Mr. Thomas Young Hall next read a paper on “ The Northern 


| Coal Field, showing the facilities of transit possessed by Northern 


coal owners, and the benefits that will accrue from the proposed im- 
provements in the River Tyne.” The object of the et was to 
show that the River Tyne, by its position, its depth of water, and 
its general facilities for shipment to all parts of the world, was the 
natural outlet of the coal, &c., raised in the great northern coal 
field, and a convenient shipping place for the clay and ironstone 
districts of Cleveland. The Great Northern Coal Field, he said, 
was about forty-eight miles long by about twenty-four broad, its 
area being calculated at about 800 square miles, containing 
8,500,000,000 tons of workable coal seams. With the assistance of 
a large plan, he showed the number of rivers that intersected the 
field, and pointed out the relative value of various portions of it. 
He then went on to show how the proposed improvements in the 
Tyne, if carried out conjointly withthe existing railways and docksand 
new railway projects, would very considerably increase the general 
trade of the Tyne, and would probably induce parties to transfer 
their trade from Cardiff and other parts of Wales, and from various 
districts in Scotland, where the coal is less suitable for steam and 
general purposes, to the Tyne, thus working out the Tyne steam 
and other coal districts much more quickly under present leases, &c., 
than would otherwise be the case, and probably accelerating the 
period at which an effort would be made to recover the pits now 
waterlogged and in difficulties. He then went on to show how 
these improvements could be best effected, and what had been done 
towards their completion, both by Parliament and the coalmasters 
of the district. The lengthy and able paper was brought to a close 
with a number of statistics relating to the natural difficulties and 
facilities in the way of the required improvements, and a short dis- 
cussion followed.—-A vote of thanks was passed to Mr. Hall for his 
able paper, on the motion of Mr. Matthews. 

The next paper, read by Mr. Robert Aytoun, of Edinburgh, was 
on “Safety Cages.” He first dealt with some of the objections 
urged against safety cages, viz., that the casualties they were meant 
to render harmless need not occur in a well-regulated colliery, and 
that they did more harm than good by drawing attention away 
from what ought to beconsidered the principal means of securing the 
safety of the miner, and fixing it upon contrivances which were apt 
to engender confidence and recklessness. The unanswerable reply 
to these objections was that the most numerous and fatal of all 
casualties in the shaft arose from over-winding. Here the goodness 
of the rope and machinery were not of the slightest consequence. 
Nor did these accidents occur only in badly-conducted collieries, for 
they were more apt to occur in first-rate collieries where the speed 
was maintained at twenty miles an hour and upwards, and where 
the most experienced and steady enginemen found the greatest 
difficulty in arresting the cage at the proper moment. In case 
of an accident from the blowing out of a candle, a moth in the 
eye of the engineer, or any little occurrence of that sort, the 
safety cage was invaluable, and it was therefore wrong to 
say that the invention was rendered unnecessary by care- 
ful management. Nor did he think the invention ought to be 
objected to on the ground that it would cause masters to run un- 
trustworthy ropes, as was suggested by some. This might have 
been a good objection if safety cages were made compulsory, but 





in shafts, compared with that in other ways, was inconsiderable 
Passing by the unfairness of an argument which refused to prevent 
a small loss of life because there happened to be a larger loss of life 
arising from other causes, he went on to show that for the 
year 1860 the number of deaths in the shafts was 182. Having 
thus established the necessity of safety cages, he commended 
the inventors, following in the wake of Fourdrinier, for their 
efforts to supply the want. He then referred to the conditions 
which were necessary to insure the action of the safety cages. 
Previous inventions, he said, were brought into action by the 
breaking of the rope, after which a spring gripped the guide rod; 
but should the rope break on the far side of the pit head pulley, 
the drag of the long part of the rope, which was still attached to 
the cage (called the tail rope), might prove too strong for the 
spring, and so prevent the safety apparatus coming into action. 
The obvious remedy for this was to increase the strength of the 
spring, so as to overhaul the tail rope, whatever might be 
the amount of the drag. But here arose a difficulty—the 
increasing of the strength of the spring beyond a certain point 
might bring the safety apparatus into operation by the mere irregular 
motion of the steam, or its too great speed. This difficulty, 
however, he believed he had solved, and it was pointed out to him 
by Mr. Wood two years ago. There were two cases. The com- 
plaint was where no part of the tail-rope acted by gravity against 
the falling cage. In this case the weight of the cage was expended 
partly in accelerating its own fate, and partly in accelerating that 
of the tail-rope which was attached to it. The other case was 
complicated by part of the weight of the tail acting by gravity 
against the falling cage. Here they got rid of the complication by 
setting aside an equal part of the weight of the cage to neutralise 
the portion of the tail rope which acted by gravity. Having esta- 
blished these,two points, Mr. Aytoun described his invention by the 
aid of models, which may be seen in the museum at Queen’s College 
to-day and to-morrow.—A short discussion took place on the subject 
matter of the paper, and on the relative merits of Mr. Aytoun’s and 
other safety cages, and eventually a vote of thanks was awarded to 
that gentleman for the valuable information he had afforded the 
meeting. 

The next subject for consideration was the “ Somerset Coal Field,” 
and this was dealt with in two exhaustive papers, reaa by Mr. Coss- 
ham, of Bristol, and Mr. G. Greenwell, the former of which related 
to the northern portion, and the latter to the southern portion of the 
coal field. With the aid of a large map Mr. Cossham called atten- 
tion to the boundaries and area, together with the geological features 
of the various districts comprised in his portion of the field under 
consideration. He also spoke of the useful purposes to which the 
various minerals might be put, and to the means of transit existing, 
and desirable to make them more valuable. Mr. Greenwell followed 
with a similar paper on the southern portion of the field, and this 
brought the sitting to a close at four o’clock. 

The meeting then adjourned till Wednesday morning at eleven 
o'clock. 

The works visited yesterday afternoon, and to be visited by the 
members of the institute on that day, were the following :—J. Wright 
and Sons, Railway Carriage Works, Saltley; Brown, Marshalls, 
and Co., Britannia Railway Carriage Works ; W. A. Adams, Rail- 
way Carriage Works, Lawley-street; Proof House, Banbury-street ; 
Tower Proof House, Bagot-street; Britannia Nail Works, Blews- 
street, Newtown-row ; B. W. Goode, Gold Chain Works, St. Paul’s 
Square; Dain, Watts, and Manton, Button Works, Regent-street ; 
Joseph Gillott, Steel Pen Works, Graham-street ; Elkington, Mason, 
and Co., Electro-plate Works, Newhall-street ; M’Callum and Hodson, 
Papier-maché Works, Summer-row ; R. W. Winfield, Brass Works, 
Cambridge-street ; Walter May and Co., Suffolk Works, Berkley- 
street; I. and C. Osler, Glass Works, Broad-street, Islington; 
Lloyd and Summertield, Park Glass Works, Spring Hill. A large 
collection of models were on view at the Queen's College Museum. 
On Wednesday and Thursday the members of the institute make an 
excursion into the district to see the working of the ten feet coal, 
and to visit various works in South Staffordshire. 

(To be continued.) 
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Tue Gatway Lixe.—The investigation of the committee appointed 
by the House of Commons to consider the Galway postal contract 
question has revealed the condition in which the company was placed 
for want of funds before the contract was cancelled. Mr. Jordan, 
surveyor to the Liverpool Iron Shipbuilding Association, was 
examined relative to the condition of the Hibernia, now under 
repair in Mr, Laird’s yard at Birkenhead. He stated that the vessel 
was constructed of iron, and that her design, though peculiar, was 
not detrimental to her sea-going qualities; the price was scarcely 
sufficient for a vessel of her tonnage, which, in the Clyde, would 
cost £100,000 or £110,000. But her workmanship was bad, the 
riveting especially being defective; this, and some other defects, 
rendering her unfit, in his opinion, to cross the Atlantic. She was 
not sufficiently strong for the service, and the gale she encountered 
in the Channel found out her weak places. Her repairs would cost 
from £22,000 to £26,000. Mr. John Laird was nextexamined respect- 
ing the condition of the Hibernia and the Columbia, under repair 
in his yard at Birkenhead. He corroborated generally the statement 
made by the last witness. He had read the contracts made by the 
Atlantic Mail Company, and thought that every precaution had 
been taken to secure vessels thoroughly fit for the service. He 
could conceive, however, that any builder would be satisfied 
with adhering to the specification. It would be his duty to con- 
struct vessels that would be capable of performing the service for 
which they were intended. This was the system he had acted upon 
himself in building vessels for the mail service between Holyhead 
and Dublin. He knew the service they were intended for, and con- 
structed them with a view to their thorough efficiency. He had no 
hesitation in saying that vessels that would answer all the require- 
ments of the company could have been built for £100,000 each; 
but he would not bind himself to the same design and dimen- 
sions. Mr. Samuelson stated that the negotiations with the 
company commenced in 1858; the tender was £108,000 per vessel, 
according to the specification of his firm, There was no contract, 
actual or provisional, at the date of the tender to the Government, 
but only a resolution of the board. The specification upon which 
the vessels were built was very different to that prepared by his 
firm, and was, he understood, drawn up by an engineer of the 
Board of Trade, and approved by the Admiralty. As to the state- 
ment that she showed symptoms of parting in the middle, he con- 
sidered it nonsense. Mr. J. Palmer, of the firm of Palmer Bro- 
thers, Newcastle, stated that the two vessels built by them, the Con- 
naught and the Hibernia, were constructed in accordance with 
specifications furnished by the company, and originally drawn up 
by Mr. Galloway, of the Board of Trade. The finn objected to the 
deficiency of longitudinal strength, and additional strength was 
given at the expense of thecompany. He had been much surprised 
by the evidence of Mr. Jordan and Mr. Laird, and attributed the 
remarks of the latter to his being a rival shipbuilder. The company 
had three inspectors to watch the progress of the ships, and no 
complaint wes ever received. He saw the Hibernia in the Mersey, 
and considered that she might have been fitted to resume the ser- 
vice, and to perform it efficiently, in two months from the com- 
mencement. He denied the allegation as to bad rivetting. The 
firm had departed from their usual practice in allowing the company 
to force upon them their own specifications; and he contended 
that this cireumstanee relieved them from all legal and moral re- 
sponsibility, and that Mr. Laird, if he were building upon the 
specification of another person, would not have given the required 
strength at his own cost. Mr. Samuelson was recalled, and asked 
whether the Columbia and Anglia were built under the same con- 
ditions as to specifications as the ships built by Messrs. Palmer, and 
replied in the affirmative. With regard to what had been said by 
Mr. Laird on the subject, he observed that he always endeavoured 
to work on his own specifications ; and, like Messrs. Palmer, he had 


if they were adopted from motives of ene it could no longer | suggested deviations from the company’s specifications, which he 


hold. The principal objection, however, was that the loss of life 


thought would give greater strength. 
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Grants of Provisional Protection for Six Months. 
Epwarp CHARLES MorGax, Norwich, “ Improvements in protecting 
his and fortifications.”—Petition recorded 16th Marc, 1861. 

698. ALEXANDER Symons, Southwark Bridge-road, Surrey, “Improvements 
in apparatus for propelling and steering vessels "Petition recorded 20th 
March, 1861. 

1038. Rosert Gray, Sheffield, Yorkshire, “ Improvements in the mode of 
hardening and tempering crinoline, flattened wire, or sheet steel.”—A com- 
munication from Mr. Edwin Goodwin, Brooklyn, New York, U.S.— 
Petition recorded 25th April, 1861. 

1004. Joun CHARLES WILsoN, Bucklersbury, London, a Improvements in 
the brake or stopping gear of centrifugal machines.”—Petition recorded 2nd 
May, 1861. 

1216. ANTOINE CoNSTANT VavutiER, Charenton le Pont (Seine), near Paris, 
“Improvements in obtaining fibrous materials and paper pulp from 
various trees, shrubs, and plants.”—Petition recorded 13th May, 1861. 

1276. FREDERICK OLDFIELD Warp, Hertfort-street, May Fair, London. “ Im- 
provements in manufacturing manure, and in obtaining accessory 
products.”—Pe/ition recorded isth May, 1861. 

1322. Epwarp Henry Crapock Moyckron, Parthenon Club, Regent-street, 
London, *‘ Obtaining and applying magnetic motive power, which inven- 
tion is also applicable to other useful purposes.”—Petition recorded 25th 
May, 1861. 

1346. WiLLiaAM Browy Roorr, Willow-walk, Kentish-town, Middlesex, “ Im- 
provements in window seats for the prevention of accidents.”— Petition 
recorded 30th May, 1861. 

1368. Loxp CHARLES Braucterk, Riding Manor House, Northumberland, 
yas yg in apparatus for propelling vessels.”—Petition recorded 
3lst May, 1861. 

1412. Martin Dopswortu and WitiiaAM Smirn, New Malton, Yorkshire, 
An — boot and shoe-cleaning machine.”—Petition recorded 5th 
June, 1861. 

1422, p Se Wrient, Bridge-street, Blackfriars, London, “ Improvements in 
the method of, and apparatus for, separating foreign matters from the 
droppings from carding machines, and for returning the residue there- 
unto.” — A communication from James Fitton, Cavendish, Windsor, 
Vermont, U. 

1428.—J esse Rv ST, Lambeth Glass Works, Carlisle-street, Lambeth, Surrey, 
“An improved composition or preparation for hardening and preserving 
stone and cement.” 

1436. ALFRED Situ, Hull, Yorkshire, “Improvements in drying, sweeten- 
ing, purifying, and otherwise improving wheat and other grain, and in 
apparatus for the same.""—Petitions recorded 6th June, 1861. 

1440. Wittiam Rippie, Barford-street, Islington, London, and Heyry 
Goprrey Coomps, Union-street, Southwark, Surrey, ‘ Improvements 
in shop fronts.” —Petition recorded Tt June, 1861. 

1462. JosEru Roman, Liverpool, ** Improvements for economising fuel in 
evaporating and concentrating, chiefly applicable to the manufacture of 
chemicals, and in the apparatus connected therewith.”—Petition recorded 
Sth June, 1861. 

1484. CRoMWELL FLEETWOOD VARLEY, Fortess-terrace, Middlesex, ‘“ Im- 
provements in electric telegraphs.”—Petition recorded 10th June, 1361. 

1534. Howarp Joun Kennanp, Great George-street, Westminster, ‘‘ ]lm- 
provements in apparatus for excavating sand and gravel under water.”— 
Petition recorded Lith June. 1861. 

1558. Ricuarp Feit, Great St. Helen’s, London, “ Improvements in 
obtaining motive power, and in apparatus employed therein.”—Petition 
recorded i8th June, 1861. 

1604. AveusTrE Lucigx LE 
way, Middlesex, ** Improveme 
miché, cardboard, 
June, 1861. 




















Harivet, Tuinell Park-road, Upper Hollo- 
ts in the manufacture of paper, papier 








Invention protected for Six Months by the Deposit of a Complete 
‘pecification. 

1693. Joun FREDERICK ENCER, Newcastle-upon-Tyne, “ Improveme nts | in 

steam engines and the machinery aud apparatus connected therewith.”— 

Deposited and recorded 8rd July, 1861, 








Patents on which the Stamp Duty of £50 has been Paid 
1545. W ILLIA ‘Simons, Glasgow, Lanarkshire, N.B.—Dated, 9th July, 185s. 
BROADLEY, Saltaire, ar Bradford, Yorkshire.-—Dated 9th 








1549. ConsTANTINE NicoLavs Kortuna, Liv erpool.—Dated Sth July, 1858, 

— Joun Fow er, jun., Cornhill, London.—Dated 14th July, 1858. 

. NATHAN Derniegs, Fitzroy-square, London.—Dated 12th July, 1858. 

162 6. WILLIAM TASKER, Waterloo Sa near Andover, Hants.—Dated 
19th July, 1858. 

1613. JAME NCE, Liverpool.—Dated 17th July, 1858. 

1634. Tuomas pone, Russell-street, Birmingham. “Dated 20th July, 1 858 

















Patents on which the Stamp Daty of £100 has been Paid. 
1512. GrorGe ArTuUR BipvELL, Ipswich, Suffolk.—Dated 10th July, 1854. 
1624. GEORGE Fergusson WiLsoy, and Groner Payne, Belmont, Vauxhall, 
—Dated 24th July, 1854. 

1558. Tuomas Wriait, George-yard, Lombard-street, London.—Dated 15th 
July, 1854. 

1569. Joun Lockuart, jun., Paisley, Reufrewshire, N.B.—Dated 17th July, 
185 








7) 
1554. Exwan Henry Brispiey, Longton, Stafford.—Dated 15th July, 1854. 


Notices to Proceed. 

541. SrBastTiANo Bottvrl, Islington, London, ‘‘ Improvements in apparatus 
for weaving.” —Petition recorded 2ud March, 1861, 

643. EruRaiM SaveL, Moorgate-street, London, ‘‘ Improved apparatus to be 
used in the manufacture of paper, applicable also to controlling the 
motion of travelling webs and fabrics.” — A communication from 
F. Thiry, Huy, Belgium. 

645. Joun James, Princes-street, Leicester-square, London, “‘ An improved 
instrument for sharpening slate pencils, biack-lead pencils, lead pencils, 
crayons, and such like articles.” 

549. HERMANN Hirscu, Bridge-road, Lambeth, Surrey, ‘‘ Improvements in 
insulating and covering the conducting wires used for telegraphic pur- 
peses.”—Petitions recorded 4th March, 1861, 

554. Tony PerritsEaN, Brydges-street, Covent-garden, 
provements in the manufacture of glass.” 
555. Tuomas Scort, Newcastle, County Down, 

the construction of roadways and tramways.’ 

562. CHARLES Hanson, Haymarket, Westminster, ‘‘ An improved method of 
igniting or firing gunpowder, gun cotton, and other like explosive com- 
pounds in large and small fire-uarms and orduance, applicable also to the 
tiring of explosive compounds generally. 

564. WiLtiAM Epwarp Nr TON Chancery- lane, London, “ Improvements in 
the process of cementation.”—A communication from Alexandre Lemaire, 
Paris.— Petitions recorded 5th March, 1861. 

568. GEORGE BENJAMIN VAUGHAN ARBUCKLE, Charlton, Kent, and Tomas 
Scott, Bedford-street, London, ** An improvement in the locks of fire- 
arms "—Prtition recorded ith March, 180. 

575, WILLIAM Epwakp WiLEy, Great Hampton-street, 
improvement or improvements in ornamenting surfaces. 

579. Tnomas WituiAM Evans, Rue de la Paix, Paris, ** Improvements in 
telegraphic cables.” — Petitions recorded 7th March, 1861. 

586. Joun Henry Jonson, Lincoln’s-inn-fields, London, ‘* Improvements in 
cravats or coverings for the throat and chest, and in the fastenings for 
the same, which astenings are applicable to various other parts of dress.” 
—A communication from Simon H: uyen, sen., Paris. 

687. Rosert Leake, jun., and WILLIAM ‘SHiELDs, Manchester, “‘ Improve- 
ments in ma wchinery for engraving, stamping, or embossing cylinders, and 
other surfaces used in printing 
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Treiand, ‘‘Improvements in 
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nd embossing fabrics and other materials.” 
Petitions recorded 8th March, 1861. 

€05. JAMES TOMLINSON, Kegworth, Leicester, ‘‘ An improved buckle plate, 
or apparatus used for attaching and detaching horses when in harness, or 
for other purposes to which the same may be applicable.”— Petition re- 
corded 12th March, 1861. 

623. James Woop Aston, Cradley, Worcester, ‘‘ Improvements in the ma- 
nufacture of vices.”—Petition recorded 12th March, 1861. 

649. GrorceE Dixon, Cecil-street, Strand, London, ‘Improvements in 
ploughs.”—A communcation from Mr. Hautavoine, Biermes, France. 

660. Stannope PERkINs, Gorton Works, Manchester, ** Improvements in 
machinery or apparatus for drilling, boring, and cutting metals.”— 
Petitions veevvded 15th March, 1561. 

671. Epenezer Erskine Scott, Windsor-place, Dundee, N.B., ‘‘ Improve- 
ments in breech-loading fire-arms.”—Petilion recorded 16th March, 1>61. 
692. Groxrce Witsox, York, “ Improvements in glass stoppers, applicable 
to feeding bottles, retorts, and other vessels.”"—Pelitiun recorded 1h 

March, 1861. 

694. Josep Watson, Jarrow, Durham, and THoMAs Bexjamin Davison, 
Munster-square, Regent's Park, London, ‘* Improvements in the mode of 
applying and securing thow] pins or rowlocks to boats, barges, lighters, 
and all craft propelled by means of oars or sculls.”—Petition recorded 20th 
March, 1861. 

730. Joun Porter, Leeds, “‘ Improvements in the construction of wire and 
other similar fences.”—Petition recorded 22nd March, 1861. 

833. WiLLiAM Epwarp Newton, Chancery-lane, London, *‘ Improvements in 
machinery for cutting files." —A communication from William Van Anden, 
New York, U.S.—Petition recorded 4th April, 1861. 









and other similar articles.”—Petition reevrded 22ud | 
| 4. M. Henny, Fleet-st 





949. CHARLEs STEVENS, C iotene ross, London, “* Improv ed bands for trans- 
mitting motion to machiner —A communication from Jean Joseph 
Thiberge, Rue Laffitte, Paris.— Petition recorded 18th April, 1861. 

1003. WILLIAM CLARK, Chancery-lane, London. ‘* Improvements in looms 
for weaving stays or corsets and other similar articles."—A communica- 
tion from Alexis Manigot, Paris.— Petition recorded 23rd April, 1861. 

1144 Wittiam Epwarp Newrtoy, Chancery-lane, London, “An improved 
lubricating compound.”—A communication from John Blake MeMunn, 
Port Jervis, Orange County, New York, U.S.— Petition recorded 6th May, 














861. 

1165. Josepn Firrer, Birmingham, “ A new or improved table expander.” 
—Petition recorded 8th May, 1861. 

1216. Antoine Constant Vavtier, Mincing-lane, London, ‘ Improvements 
in obtaining fibrous materials and paper pulp from various trees, shrubs, 
and plants.”—Petition recorded 13th May, 1861. 

1282. Joun Sipesorrom, Harewood, near Mottram, Chester, “ Improvements 
in cop tubes and partial tubes, and in apparatus for holding them on to 
the spindles of mules for spinning and doubling ; also improvements in 
the construction of the skewers for shuttles and winding machines.”— 
Petition recorded 20th May, 1361. 

1308. WituiaM Tessutt, Loughborough, Leicester, ‘ Improvements in 
apparatus for ventilating dwelling rooms and other places, and for re- 
moving foul or noxious air therefrom.”—Petition recorde ! Sid | May, 1861. 

1491, Parrick Moir Crane, Irish Peat Works, Athy, ireland, “ Tmprove- 
ments in the manufacture of peat fuel.” 

1497. Cuartes CuaLMears, Edinburgh, *‘ improvements in gas stoves.”— 

1 llth June 1861. 

1578. Joskru Favutpine, Euston-road, London, “ Improvements in locomo- 
tive engines.” —Petition recorded 19th June, 1861. 

1595. WintiaM Epovarp Maksity, Antwerp, ‘‘ Improvements in veloci- 
pedes.”—Petition recorded 20th June, 1861. 











And notice is hereby given, that all persons having an interest in opposing 
any one of such applications’ are at liberty to leave particulars in writing of 
their objections to such application, at the said Otlice of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 
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*,* Specifications will be forws arded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southan upton- buildings, London, on receipt by hun of 


the amount of price and postage. Sums exceeding 6s. must be remitted by 


post-oilice order, made payable to hii at the Post-otfice, High Holborn. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tne Eneinesn, at the office of her Maje sty's Commissioners of Patents. 


Crass 1.—P RIME MOVERS. 


| Including Fixed Steam and other Engines, Horse, Wind, and Water 


Mills, Gearing, Boilers, dante ¥e. 


ect, Loudon, “* A 
cation.— Dated 1st January, 1861. 

The patentee ciaims, First, the practical application of the theory of the 
revolution of forces, as described, to the purpose of bringing into equi- 
librium or balancing the pressure exerted by steam upon the surface of 
slide valves. Secondly, the combination of a slide or vaive formed true or 
smooth on its upper surface, With a covering plate resting at its ends upon 
inclined planes, cast or formed in the steam che in the manner described. 
‘thirdly, the veral arrangement and combination of parts forming the 
improved slide valve arrangement. 

10. J. TayLor and M, B. Coorrr, Live 
January, 1361. 

This invention relates to the mechanism of that rotary engine for which 
royal letters patent were issued to John Lane and John Taylor, dated the 
znd June, 1855 (No. 1259), the mode of operation and main features — 
retained. The improvements consist, First, in constructing the ** tong 
pie with one or beth of the sides concave or convex, Secondly, in rad 
ing the metallic surfaces which abut or act against the said “* tongue piece” 
with concave or convex surfaces. ‘Thirdly, in using spiral or other springs 
to keep the metallic packing close to the ends of the piston or the cylinder 
énds or covers. Fourthly, in having the induction ports in the cylinder 
ends or covers, so that the piston may act as the * cut off,” and allow steam 
or other vapour to be used expansively. The invention cannot be described 
in detail without reference to the drawings. 

- «a FT, Newton, Chancery-lane, London, “ Construction of air or gas 
i —A communication.— Dated 3rd January, 1861. 

he consists, mainly, of three horizontal cylinders arranged 
end to end, the end ones opening into, and being of much larger diameter 
than the middle cylinder. The middle cylinder is surrounded by the tur- 
nace (in which the heat for expanding the air or gas is generated), and 
by the flue which leads therefrom. This cylinder is fitted with a piston, 
against the opposite sides of which the expanded air is caused to act alter- 
nately, for the purpose of working a crank shaft, with which it is connected 
in the usual way of engines. The end cylinders or bulbs are used merely 
for containing the air, or other motive power medium, and they are each 
fitted with light pistons, which are connected together by rods, so as to 
move together, their object being to bring the air alternately into contact 
with coils of hot and cold metal tubes, situate on opposite sides of these 
pistons, when the air on one side of the middle or working piston is ex- 
panded, and that on the other side simultaneously cooled. 

31. W. E. Geper, Wellingtoi 

cation.—Dated Sth January, i301. 

The inventor proposes, by means of a steam engine, water wheel, or 
horse power, to set in motion a driving band and pulleys. One of these 
pulleys will work a pump, and mg other be fitted to toothed gearing, 
which, taking into the shaft of a fly-wheel, will serve to regulate the 
working of the pump. The pump will ‘drive water from a lower cistern into 
an upper one, from which it will run into troughs in a hydraulic wheel, 
and by its weight set the wheel in motion, and, as the wheel turns, the 
troughs will empty themselves into a conduit, which will lead the water 
into the lower basin or cistern, from whence it will be again driven by the 
pump to the upper one, and so on ; and by these means, where steam power 
is used, a great saving of fuel will be effected.—Not , roceeded with. 
HAMILTON, Glasgow, “ Governors for regulating the speed of steam aud 
ker engines.” —Dated 5th January, 1961. 

This invention relates to certain improvements in modifications of, or 
additions to, those kinds or descriptions of governors dependent for their 
action upon the combination of a fiy-wheel with a re-acting spring. The 
inventor introduces or employs a friction strap, friction blocks, or an 
equivalent contrivance, for brakeing or retarding or regulating by means of 
friction applied to the rim of the fly-wheel, or to any convenient surface in 
proximity to, or in connection with, the fly-wheel, so that the time during 
which the fly- wheel part of the gove rhing apparatus is retarded or caused 
to hang back will be in relation to the motion of the other portion of the 

governor or of the re-acting spring, and thus more perfectly prevent the 

over-running of the fly-wheel portion of the governor, and regulate the 
ion, and the amount of frictional retardation, and the time during 
Which such action is continued or required. —Not proceeded with. 
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r-strect, Strand, ** Motive power."—A communi- 
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Crass 2.—TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, YC. 


3. M. Henny, Fleet-strect, London, “ Brakes.”—A communication.—Dated 1st 
January, 1861. 

This invention consists of a brake in which a wedge, block, or variously- 
shaped movable piece, is brought between a wheel, pulley, or revolving 
object to be stopped or retarded, and an inclined plate, plane, or surface on 
a bar, rod, shaft, bearer, arm, or equivalent, and thereby effects the required 
retarding or stopping action. The brake may be applied so as to act against 
the ordinary or bearing wheels of the carriage, or on a wheel keyed on the 
axle, or on the revolving part or object desired. The block or brake-picce 
may be readily actuated or controlled by appliances suitable for bringing it 
into the required position between the inclined surface and the revolving 
wheel or object, where it pushes in and bears, presses, or acts to the desired 
extent to effect the required stopping or retarding action. 

. P. CAMPBELL, Tadia- terrace, West Judia-road, and T. A. KENDAL, Cowls y- 
street, St. George’s-in-the-Lasl, *“* Sade and apparatus used therewith,” — 
Dated ist January. 1301, 

For the purposes of this invention, in order to facilitate the reefing of the 

sails of ships and other vessels, they, and the apparatus used therewith, are 
constructed and arranged in the foliowi ing manner :—In applying the inven- 

















tion to a top-sail, or to a similar sail, the sail is, by pone | furnished 
with three yards—an upper, a lower, and a middle yard—-as has heretofore, 
in some cases, been practised. The portion of the sail between the middle 
and upper yards is that which is taken in by the reefs, of which there are 
two ; the first takes in the upper part of this portion of the sail, and the 
second reef the remainder thereof down to the middle yard. Across the 
sail, at the line down to which the first reef is desired to extend, strong wire 
or other rope is fixed, to which at distances apart the ends of a number of 
cords or brails are fixed ; these cords or brails are passed over or under the 
top yard, and then descend, the other ends of the cords or brails being all 
brought together and made fast to a rope which descends to the dock, the 
rope being passed through a suitable block or blocks. Where the cords or 
brails come in contact with the sail, both at the front and back thereof, it 
is preferred to attach bands to the sail to prevent it chafing, and ww fix rings 
or fair leaders on those bands for guiding the cords or brails. A similar 
system of reeting may be employed where only an upper and lower yard are 
employed, in cases where it is desired to make but one reef, 

7. D. A. Jounson, Chelsea, Massachusetts, U.S., “An improved method of 
constructing wooden "— Partly a communication. — Dated 2nd 
January, 1361. 

This invention cannot be described without reference to the drawings. 

18. C. STEVENS, Welbeck-street, London, “* Apparatus for stopping run-away 
horses.” —A communication.— Dated 3rd Jenuary, 1861. 

The object of the present invention is an apparatus for stopping run- 
away horses. It consists of a spring muzzle made of steel, and covered with 
leather, having an oval-sha ped piece placed above the nostrils of the horse, 
wd opening by means of a cord or band attached to a ring behind the 
muzzle, and passing up to the pummel of the saddle, where another ring is 
placed, to which the end is secured. On drawing this cord the spring opens 
and seizes the nostrils of the horse. The muzzle is su ported by a cross 
piece coming down the forehead of the horse, and branching into two parts, 
This cross-piece yields when the horse's nostrils are seized, and serves to 
prevent the spring from being drawn too far back. A martingale is 
attached to the girth of the horse, and to the ring behind the muzzle.—Not 
proceeded with. 

37. J. 1. Grvyuus, Sunderland, “ Anchors."—Dated 5th January, 1861. 

For the purposes of this invention the crown and arms of an anchor are 
constructed with ashort shank, in the upper end of which is formed an eye or 
opening to admit of its being connected by a pin joint to part of the shank 
to which the stock is applied, which part of the shank is formed with a 
fork end beyond where the end of the shank which carries the arms and 
crown is connected, the two limbs of the fork extending on either side of 
the lower part of the shank to the crown, By this arrangement the end of 
the shank which carries the arms and crown will be enabled to assume an 
angular position in respect to the upper part of the shank and its forked 
end or continuation plates. —Not proceeded with, 


CLASS 3. _F ABRIC S. 


Including Machinery and Mechanical Operations connected with Pre- 

a ing, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 

1, E, Tomuinson, Manchester, “ Apparatus for facilitating the placing of cop 
x? s on the spindles of spinning and doubling machines.”— Dated lst 
January, 1861. 

This invention consists in improved apparatas for placing cop tubes in 
such a position that they can be supplied by hand to the spindles as quickly 
as the minder can remove the cops, The apparatus consists of a number of 
bars or rails, to which are fixed pegs or pins for holding the cop tubes clear 
of each other, by which means a great number of tubes can be placed on a 
comparatively short length of bar. The bars or rails are guided at each end 
by pins or slides, attached to bosses fixed on a shaft which passes through 
the centre of the apparatus, and works in suitable bearings, so that it and 
the bars may have rotary motion imparted to them. ‘The bars and tubes 
are turned in a partly circular box or case, having at the top an open space 
to give access to the tubes, and at the outside of the bosses there are cams 
or levers, so that, as the shaft is turned, the top bar or rail may be raised 
up higher than the others for the convenience of taking the tubes off the 
pegs. 

15. W. Heyvwoon, Manchester, Machinery for grinding rollers and cylinders 
covered with card teeth.”—DPated 3rd January, 1861. 

This invention consists of a plate covered with emery or other grinding 
material, to which longitudinal and lateral to-and-fro motion are given ; the 

rinding plate is supported on a suitable frame and adjustable bracket 
attached to the frami y of the carding engine or other machine ; the longi- 
tudinal motion is given to the grinding plate by a crank and connecting 
rod, and the lateral motion is also given by a crank and connecting rod 
and a pair of bell-crank levers; the cranks above referred to are fixed 
respectively in a pair of spur pinions (having the same or different numbers 

of teeth), one of which is on the same shaft as a bevel wheel driven by a 

pinion on a shaft to which motion is given by a pulley, or in any other con- 

venient manner.—WNot proceeded with. 

19. G. Lowry, Salford, Machinery Jor he 
nuary, 1861. 

This invention consists, First, in simplifying the gearing of such machines 
by driving the revolving brushes and the lower-drums of the sheets by four 
spur wheels gearing into each other, instead of employing carrier wheels, as 
now customary. The second part of the invention consists in applying re- 
gulating screws to the lags or stocks in which the bristles of the revolving 
brushes are fixed ; by means of these regulating screws the brush can be 
kept to its ori ginal diameter after the ends of the bristles have been clipped 
or shortened, as is found necessary when the brush has been for some time 
in use, A locking ring or other apparatus may be applied to the regulating 
screws to prevent them working loose; the same object of setting the 
bristles up to the heckles as they wear may be acc 1 by Mi 
planes or eccentrics. The third part of the inventiong consists in so con- 
structing sheet heckling machines that the buckles may be stripped either 
by the usual stripping rods or by brushes; the object of this is to enable 
the same machine to be used for the extremes of coarse and fine work. In 
performing this part of the invention the machine is provided with strippi 
rods or bars, and with brushes, but the patentee supports the brushes wit! 
their doffers and combs in movable bearings, so that, when the heckles one 
to be stripped by the stripping rods or bars, the said brushes, doffers, and 
combs can be moved out of the way or entirely noved from the tn 
If, on the other hand, the heckles are to be stripped by the brushes, the 
stripping rods and the apparatus connected therewith are removed or ren- 
dered inoperative. The last part of the invention is applicable to those 
double sheet heckling machines in which the lower drums for the sheets or 
belts are driven by wheels gearing into each other, as described under the 
first head of these improvements, and it consists in the application of adjust- 
ing screws to the slides by which the heckle bars are guided; the 
object of these set screws is to obtain any required intersection or set of 
the heckles by guiding the heckle bars in descending through the fibrous 
material under operation, 

22. P. Pimoxt, Rowen, France, “ Apparatus for drying fabrics and other 
articles.” — Dated 4th January, 1861. 

This apparatus consists of an enclosed or partially enclosed chamber, 
divided into compartments, in each of which are fixed pairs of rails at 
different elevations, for the purpose of bearing carriages on which are 
placed frames containing the fabrics or articles to be dried, such rails 
extending out of the chamber to a distance convenient for the attendant to 
draw out the carriages, as required, in order to place upon them the frames 
containing the articles to be dried, and to remove the frames when the 
articles are dried. The rails are inclined so as to give the carriage a 
tendency to pass into its compartment of the chamber with the frame or tier 
of frames placed upon it. The arrangement of the rails may be varied so as 
to afford increased facilities for working the carriages to and fro, and 
changing the frames. These frames have a bottom of open work, or are 
formed of a perforated plate. The compartments are permanently closed at 
the back and ends, but are closed, when required, in front by means of 
covered hurdles or flaps swinging on pivots fixed to the frame of the 
chamber, The number of compartments may be increased, and such as are 
not required to be used at any particular time may be shut off. The heat 
is applied by means of a main pipe with branches leading to each compart- 
ment (or it may be otherwise applied), and the air may be either simply 
admitted or forced in at any required pressure. Pipes or outlets for the 
damp and foul air are provided at the back of the chamber or elsewhere, 

23. W. H. Hore, Liverpool, “* Apparatus for measuring and registering the 
lengths of woollen, tax, cotton, dc." —Dated 4th January, 1861. 

According to this invention the fabric to be measured is passed over, 
between, or around drums or rollers, and gives motion to the same as it is 
withdrawn by being kept close to the said drums or rollers by springs, 
block, or any other suitable arrangement. The motion thus imparted is 
communicated by suitable gearing to the registering apparatus, which for 
warehouses, shops, and other like places is preferably constructed with two 
indices, On the spindle or shaft connected with the drums or rollers, or on 
a continued line of shafting, are affixed toothed wheels, which fit into 
pinions on an intermediate or a corresponding spindle or shaft running on 
suitable bearings, by which any desired multiple of the revolutions of the 
first shaft can be obtained. To the spindles or shafts just mentioned hands, 
pointers, indices, or divided scales are fastened, or a compound arrangement 
with movable and stationary indices and scales may be used. Placed near 
the divided scale, and capable of being geared with one or both of the 
spindles, is a pull or handle, to return the hands, pointers, indices, or 
divided plates to their normal or any desired position ; and this is secu 
by having stud catches on the peripheries and sides of wheels or discs 
secured to the shafts, and which are brought into action by a movement of 
the pull or handle.—Not proceeded with, 

29. J. Watson, Glasgow, and C. F. Hatin, Manchester, “Spinning or 
twisting Abrous materials,” — Dated 5th Januar ‘y, 1861. 

Under one modification of these improvements the framing of the 
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spinning frame is arranged in the ordinary way. At one extremity of the 
shaft of the upper drawing rollers is a worm which gives motion to a spur- 
wheel, which is fast to the upper end of a short vertical shaft. The collar 
and footstep bearings of this shaft are carried in the laterally projecting 
parts of a bracket, which is bolted to the end standard of the frame. On 
the lower part of the shaft is a worm, which gives motion to a spur-wheel 
carried on a stud fixed on an inwardly projecting part of the bracket. This 
stud also carries 4 change pinion, which drives a spur-wheel which is carried 
on a stud fixed in the inwardly projecting part of the bracket. The spur- 
wheel is cast with an elongated boss, at the outer part of which is a heart 
Wheel or cam, the rotatory motion of which acts upon one or more levers, 
by means of which the copping rail is caused to rise and fall with a 
differential speed, so as to build up or form cops by winding the yarn in the 
ordinary conical figure on the spindles. Instead of using a weight to pro- 
duce the necessary degree of tension or drag on the wharves or pulleys of 
the spindles, this is effected by means of a screw fitted in front of each 
spindle, and round it is passed the tensional cord or string. More or less 
drag is produced by turning these screws, and so winding the cord upon 
them, or vice versa. In order to prevent the vibration of the arms of the 
flyers, which vibration is caused by their rapid rotatory movement, a metal 
ring is placed over the ends of the upwardly-turned arms, which addition 
effectually stops the vibratory movement. 
33. J. Svapex, J. Mipaury, and W. Ciaruam, Keighley, ‘ Covered rollers, 
used in machinery for preparing and spinning sibrous materials.” —Dated 
5th January, 1861, 

The patentees claim the construction of covered rollers, having rings 
fitting and driven tightly within circular rims or flanges at the peripheries 
of such rollers, so that the coverings of such rollers may be stretched 
tightly over the edges of such coverings held securely in manner described. 
35. J. Contona, Belfast, “ Carding cotton, silk, sla, wool, de."—Dated 5th 

Janvary, 1861. 

This invention is designed more particularly for the better carding of 
cotton in passing it from the roller or worker to the stripper or clearer, 
which the inventor proposes to effect by means of round or other shaped 
bars, revolving or otherwise, and applied between the roller and stripper or 
worker. According to the present method of carding cotton it is well 
known that, from the position of the cards on the stripper or clearer and 
roller or worker, the stripper takes the material from the roller unevenly, 
or With the fibres thereof thrown across each other, and in flakes or uneven 
pieces, and it is to remedy this objection that it is here proposed to employ 
the aforesaid rod or bar, the weight of which holds down the material, and 
the stripper stretches the fibre previous to depositing them again on the 
cylinder to be carried forward to the doffer. The aforesaid rod is set so as 
just to clear the stripper, and close to the worker: the neter of the rod 
must be longer for long fibre than for short fibre. In carding very short 
cotton it is here proposed to employ a flat bar in lieu of the red before 
mentioned.—Not proceeded with. 





























Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, Se. 
8. J. F. Becrienp, Primley-hill, Paignton, “ Reaping aud mowing machines.” 
—Dated 2nd January, 1861, 

The patentee claims the arrangement and construction of reaping and 
mowing machines in which continuous or intermittent cutting action is 
maintained, assisted by gathering prongs or grippers travelling in an 
opposite direction, operating in the manner dcseribed., 





Cass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &e. 
6. W. Cooker, Charing-ersss, London, “ Apparatus jor ventil.ting.”~-Dated 
2ud Janurry, 141, - ; 

The patentee claims the general application of applying wire gauze, or 
any other perforated material, in such practical and particular form, also 
its attachment to windows, as described, whereby a perfect system of 
ventilation is secured ; and at the same time he claims the peculiar form 
and application of the apparatus described as a ** windguard,” for the pre- 
vention of down draught ; and also the application of same for connecting 
ventilating shafts for the purpose of carrying off vitiated air, 








$s 6.—FIRE-ARMS.—Nowt. 
CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Sc. 
2. G. Cook, Croydon, “ An improved watch movement.”—Dated lst January, 
1861. 

This invention consists in constructing the ‘‘movement” of watches of 
two plates, as hereafter described, and in sinking the wheels contained 
between the plates in the thickness of the bottom plate. The top plate is 
formed with a flange around almost its entire circumference, and is provided 
with pins projecting downwards from the flange, and which enter holes 
formed for their reception in the bottom plate.—.Vot proceeded with. 

34. L. D. Owen, New Oxford-atrect, London, * Bustles or skirt supporters,”— 
A communication.—Dated 5th January, 1861. 

This invention consists in forming an indestractible bustle or skirt sup- 
ports of elastic material for ladies’ use, to give grace and beauty to the form, 
with ease and comfort to the wearer. The patentee makes a band of one or 
more pieces of steel, or some other elastic material, placed parallel with 
each other, of sufficient length to pass nearly round the body, and attached 
to the ends are suitable arrangements for connecting or fastening them 
together ‘To this elastic band he attaches by means of clasps a coil or spiral 
of fine rolled steel spring, or its equivalent, which increases in diameter 
gradually from each end towards the centre of the band, and forms an 
elastic roll capable of compression without injury. Sometimes he uses short 
pieces, in which case, instead of a continuous coil extending the length of 
the band, separate rings are formed, which are attached at intervals by 
clasps to the band, 
3s. J. Ronerts, Upnor, Kent, “* Animproved warming hassock or Sootstool.”— 

Dated 5th January, 1861. 

In carrying out this invention the inventor provides a water-tight vessel 
of zine, giving it either a circular, oval, or other form, as desired, taking care 
that it has no projecting angles or corners. The vessel, when shallow, is raised 
to the required height by means of a rim, Which is forme] by continuing 
the sides of the vessel downwards beyond the bottom of the vessel, and 
within this rim, which must be thickened at its edge to give it a good bearing 
on the floor, is introduced an inner support, either annular or otherwise. 
Within the vessel is provided a similar support for the top of the stool, that 
it may not buckle under the pressure of the foot of the person using it. 
This internal support is secured by solder, or otherwise, to the bottom of 
the vessel. ‘To give access to the interior of the vessel the inventor provides 
a screw-plug ; the withdrawal of this plug allows of the insertion of boiling 
water in the vessel, and, when the plug is replaced, the vessel may be 
carried about without risk of the water leaking.—Not proceeded with, 

40. W. Luck, Mabl don-pluce, Burton-crescent, “ An improved table or article 
of furniture.” —Dated Sth January, 1861. 

This invention relates to the construction of a table or article of furniture 
fitted internally as a bagatelle board, or with various other desired arranyge- 
ments, and it has for object to construct the table so that it shall open and 
expose to view those fittings or arrangements when required, but shall be 
also capable of closing in such manner as to conceal them and present the 
appearance of an occasional or other description of table. 
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CLass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Lottery, Cements, Paint, Paper, Manures, Xe. 

11. E. B. West, Loneford-tervace, Dublin, “ Making worts and washes in 

brewing and distuling.”—A communication.— Dated 2nd January, 1861. 

In carrying out this invention the inventor stews the malt or other 
materials without any washings, as at present followed, at a regular pro- 
gressive heat, in, and commencing with, liquor so low in temperature as 
from about 60 deg. Fah. to about blood warm, and he carries out this 
stewing process by means of apparatus of the nature of a hot plate com- 
bined with, and adapted to, his improved stewing copper or vessel. The 
improved stewing and wort coppers or vessels consist of copper pans or 
vessels of any suitable material S heating, and which may be made of 
different shapes, according to circumstances, generally concave at the 
bottom, but fitted and adapted to a hot hearth or hot plate apparatus, and 
also containing strainers for straining the goods, grains, and hops, and also 
fitted with novel pressing apparatus of the nature of plates of metal or 
wood combined with weights, the whole arranged so as to let down and fit 
into the said coppers or vessels, and also provided with floating covers made 
to fit inside, and arranged so as to let down into said coppers or vessels and 
float upon the surface of the liquor contained therein, the said covers being 
made to suit the shape of the vessel vw which the applied. —Not pro- 
ceeded with, 








16. H. Dorreanigs, Brussels, “‘ Obtaining pulp for the manufacture of paper 
JSrom Indian corn.” —Dated 3rd January, 1861. 

This invention consists in certain improved processes of manufacturing 
pulp with the refuse of maize or Indian corn. e stalks, leaves, chaff, and 
also the unripe and unsound grain, are sorted into different lots, according 
to their qualities ; the lot intended to be converted into pulp is then chopped 
into small pieces with a chaff cutter, and afterwards subjected to a severe 
threshing, for the purpose of removing the sand and dust. The matters are 
then washed and pulped in any suitable manner until the water at the 
outlet of the wash-board is perfectly limpid. The washing is then discon- 
tinued, and a solution of soda wlded, after which the pulping is slowly 
continued for about an hour, and afterwards washed in an abundance of 
water, and when well drained the pulp remains. The pulp is then macerated 
for about twelve hours in a solution of chlorine, for the purpose of bleaci- 
ing, and then returned to the washing and pulping machine to extract the 
chlorine, the result ef which is a white pulp, from which paper can 
be made in the ordinary manner.—WNot proceeded with. 

20. Coney, Meerholz, Hesse, “ Manufacturing commercial salts of lead 
directly from the oves of lad.” —Dated 4th January, 1861. 

This invention having been opposed at the seal, the documents relating 
to the invention cannot at present be seen. 

27. L. C. E. Vian, Paris, “ Monufacture of colouring matters and pigments 
Srom coul oil, raw naphthaline, and from the waste lime srom gasworks.” — 
Dated 5th January, 1861. 

For manufacturing a red colouring matter, according to this invention, 
the inventor treats coal oil or raw naphthaline with an alkali or an alkaline 
earth, such as potash, soda, or lime, under the influence of the atmospheric 
air, whereby a more or less deep red colouring matter is formed, which may 
be used in this state, or may be separated from the materials with which it 
is mixed by treating with a suitable alkaline solution, by preference one of 
sub-carbonate of soda, and precipitating the colouring matter therefrom by 
the addition of any suitable acid, such, for instance, as sulphuric or acetic 
acid. For obtaining a green or blueish colouring matter he treats waste 
lime from the purifying apparatus of gasworks with a suitable acid, such, 
for instance, as nitric or hydrochloric acid, by which means a precipitate of 
a more or less deep green or blueish colour is formed, and which may be 
made use of in that state, or may be suitably purified by washing the 
sane with water, or by any other suitable means.—-Not proceeded with. 

36. W. M. WituiaMs, Handsworth, Stafford, “ Treating coal and other bitumi- 
vous materials and peat, for the purpose of obtuining solid and liquid 
hydrocarbons.” —Dated Eth January, 1361, 

The patentee claims subjecting coal and other bituminous minerals and peat 
to destructive distillation under the pressure exerted by the elasticity of the 
gases generated in the distillatory apparatus, whereby the proportion of un- 
condensable gaseous hydrocarbons is diminished, and the proportion of 
paratlin, paraffin oil, and other solid and liquid hydrocarbons is increased, 
compared with the products obtained when no pressure beyond that of the 
atmosphere is employed, 

43. W. BaGiey and W. Mincuer, Birmingham, ‘‘ Coating metals and alloys 
of metals.” —Doted 7th January, 1861. 

This invention consists of improvements in coating metals and alloys of 
metals with lead, either pure or alloyed with copper. The sheet or other 
article, if of iron or steel, is first scaled by the common process, and aiter- 
wards pickled in a bath of the diluted muriatic acid. It is then removed to 
asecond bath containing muriatic acid, lead, either white or metallic, and 
arsenic thus prepared. In one potis placed the lead and muriatic acid, until 
the acid has taken up as much as it will of the lead. In another pot is 
made a similarly saturated solution of arsenic in muriatic acid, by prefer- 
ence selecting the white oxide of arsenic for this purpose. The Inventors 
then mix together these two solutions, and into the compound bath thus 
formed the sheet of iron is immersed until it has taken up a coating of the 
lead and arsenic, which is intended to act as a flux in the next operation. 
This next operation is the removal of the iron to a bath of molten lead, or of 
lead alloyed with a small proportion of copper, into which it is plunged and 
allowed to remain a few seconds, or longer if necessary, until a good and 
sufficient coating is formed upon the iron, after which it is removed from 
the bath and cooled, and finished, if requisite, by cooling.—Aot proceeded 
with, 

44. W. Baaiey and W. Mixcurr, Birmingham, ‘Coating metals and alloys 
of metals.” — Dated 7th January, 

The sheet or other article, if of iron or steel, to be coated, is first sealed 
in the ordinary way, then pickled in a bath of diluted muriatie acid, 
after which it is to be suspended in a bath consisting of muriatie acid 
saturated with zine, a slight excess of muriatic acid being afterwards added 
to make the solution sufficiently active. In the same bath, and attached to 
one pole of a battery, is a piece of zine, the article to be coated being con- 
nected to the opposite pole, and thus a coating of zinc is deposited upon the 
sheet, forming a flux or to receive the subsequent coating of le: 
alloy of lead and copper, which is to be applied by immersing the sheet in a 
bath of molten lead, or of lead alloyed with copper.—.Vot proceeded with. 


46. W. Ratrray, Aberdeen, “ Preserving organic substances."—Dated Sth 
January, 186). 

The patentee claims, First, the preserving of animal and vegetable matters 
by means of an aqueous solution of sulphurous acid, as described. Secondly, 
the preserving of animal and vegetable substances by means of alkaline and 
earthy sulphites when packed in vessels or cases as described. 

49. G. Hauett, Broadwall, Lambeth, and J. StTENuOUSE, Rodney-street, 
Pentonville, ** Pigments for coating surfaces."—Dated 8th January, 1861. 

For the purposes of this invention the patentees employ native oxide of 
antimony, or such native oxide of antimony as may contain sulphide of 
antimony, which is reduced to a fine powder; the impurities it contains 
derived from its matrix or gangue are separated by picking and washing, as 
far as practicable. The finely powdered native oxide of antimony, after 
having been dried, is calcined at a red heat in open vessels or suitable 
furnaces with free access of air, till any sulphur present has been expelled, 
and the oxide has been converted into, or chiefly into, antimonious acid. 
The calcined product, consisting chiefly of antimonious acid, is then ground 
up with suitable oil, or varnish, or other materials, to admit of its being 
used as a paint. They likewise employ the native oxide of antimony, or 
such native oxide of antimony as may contain sulphide of antimony, and 
the more or less pure antimonious acid obtained from them by the process 
above described, for the manufacture of a yellow pigment. 
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Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &e. 
47. W. Hinscn, Bridge-road, Lambeth, ** Insulating the conducting wires used 
Jor telegraphic purposes.” —Dated 8th January, 1361. 
This invention consists in insulating the conducting wires used for tele- 
graphic purposes, by covering such wires with spun glass; when it is 
required to fill up the interstices between the glass fibres, resinous, tarry, 
or other suitable material is raised. —Not proceeded with. 









CLass 10.—MISCELLANEOUS. 
Including all Patents not jound under the preceding heads. 


9. W. Mor@as, Liverpool, ** The application of certain metals for the manu- 
Jacture of ‘coaling,’ ‘sill,’ aud similar baskets.”"—Dated 2nd January, 
I-61. 

The baskets known as “coaling” or ‘swill baskets,” generally used for 
loading and unloading ships, for passing coals from one part to another, or 
to the furnaces in steamships, and for other purposes, the patentee makes 
or manufactures of iron, cast, malleable, or malleable cast steel, copper, 
brass, zine, and tin, and of any of these metals combined, by which applica- 
tion he secures lightness, curability, reduction in cost, and complete 
prevention of the possibility of damage by fire. 

12. P. A. Moorr, Penge, * laproved feet sor levelling clocks and 
articles.” — Dated 3rd January, U6 

The inventor, in carrying this invention into effect, inserts a screw in the 
feet on which such articles usually stand. The heads of the said screws are 
let into the bottom of the case or stand at the corners, and the said feet are 
free to turn on the said screw, so that, by simply turning the same with 
the finger and thumb, the clock-case or stand can be at once elevated or 
depressed at each of the corners, and the clock adjusted to a true level.— 
Not proceeded with, 

14. W. C. Fuuuer, Bucklersbury, J. A. Jaques, aud J. A. FANSHAWE, Tot- 
tenham, ** The adaption of india-rubber and analogous gums, and 
compounds thereof, to valves, pump buckets, packing, and other parts of 
stam, water, air, and gas engines.” —Dated 3rd January, 1861. 

This invention consists in the employment of two distinct kinds of india 
rubber in the formation of such articles, the one being that kind known as 
vulcanised india-rubber, which possesses great elasticity; the other is also 
well known as “‘ hard rubber,” or valeanite. The perfect chemical adhesion 
of these two substances to each other in the process of vulcanisation is also 
well known to manufacturers ; and these improvements consist in adapting 
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such united compound, which the patentees term *‘ junction rubber,” tothe | 


purposes above mentioned. 
21. J. Wrieut, Bridge-street, Blackfrisrs, Machinery for forming the heels 
of boots and shoes." —A communication. —Dated 4th January, 161. 

In carrying this invention into effeet the inventor places the boot or shoe, 
the last being still within it, on a stand or rest capable of longitudinal and 
vertical adjustment by means of screws. Above this stand, frame, or rest is 
mounted the cutting apparatus, consisting of a heel made of hardened steel, 
and being of the same plan or form as the bottom of the heel of the boot or 
shoe is intended to be ; when completed the heel of metal is also made to 











rise and fall as required. This heel serves as a guide, against which the 
knife is kept by a spring. The knife is first formed to the exact curve of 
the boot heel, and is fixed in a frame adjustable by screws, so as to take 
different sized heels, and is moved bya lever having its axis round the fixed 
spindle which supports the boot heel. The action is as follows :—The boot 
or shoe is first placed within the frame, and adjusted by means of the screws, 
so that the centre of the heel may come exactly under the centre of the steel 
heel ; this heel is now firmly screwed down upon the boot heel, and the 
knife, being actuated by the handle, removes all the leather which projects 
outside the metallic heel, against which the knife is kept by the spring.— 

Not proceeded with, 

24. J. Cocker, Liverpool, “ Apparatus for indicating the number of persons, 
vehicles, or articles passing, or being made to pass, any place or part of a 
machine, especially applicable to omnibusses.”— Dated 4t January, 1361. 

This invention, as applied to omnibuses, consists of a light oblong frame 
suspended in the doorway or passages on swivels, hinges, pivots, and centres, 
or other mechanical contrivances, fastened to both sides or cheeks of the 
doorway, or to pillars and brackets erected or fastened at the entrances. On 
and through the said swivels, hinges, pivots, and centres, or other me- 
chanical connections, the said oblong frame is free to rotate and slide, so 
that, when the lowermost side or part is raised, say forwards and upwards, 
and over the centre of gravitation, it will slide Cownwards and assume 
apparently the same position jor the next moveincit, the difference being 
that the former uppermost part of the frame will now be at the bottom, and 
vice veva. The various movements are communicated by catches and other 
suitable apparatus to a consecutive or other registering machine, and the 
arrangement as a whole serves as a self-acting check on guards in charge of 
vehicles.—Not proceeded wit’. 

25. A. FAIRBAIRN, Leeds, “ Forging press or haminer.”—A communication.— 
Dated 4th January, 1861. 

This invention relates to a novel arrangement of press or hammer for 
operating upon large masses of meta] by the combined agency of steam and 
hydraulic pressure, the object being to obtain an economical and etticient 
substitute for heavy steam hammers. To this end the hydraulic press used 
to impart the forging pressure to the metal to be operated upon is provided 
with two cylinders, one being immediately above the other, and their axes 
coinciding. The aiameter of the upper cylinder is small compared with 
that of the lower, the upper cylinder being intended to receive a differential 
piston, while the lower cylinder is fitted with the press piston that carries 
the hammer of the compressing die. The rods of the two pistons are con- 
nected together outside the press by coupling rods, so that, when water is 
admitted to the underside of the differential piston, and the escape valve 
for the water that gives the pressure to the hammer is opened, the hammer 
will be quickly raised from its work to the required elevation for repeating 
the blow. The cylinders of the hydraulic press are supplied with water at 
any desired pressure by means of force pumps which are worked by a hori- 
zontal steam engine, the admission and discharge of the water being regu- 
lated by smail auxiliary steam engines which work the supply and discharge 
valves. 

26. J. R. A. Dovenas 
January, 1861. 

In carrying out this invention a hole is made through that part of the 
heel of the shoe which projects behind the hoof or foot ; one of these holes 
may, if desired, be made on euch side of the shoe, and they should be 
formed at the same time that the nail holes are made in the shoes, which, 
with the exception of the additional hole, will in no respect differ from an 
ordinary horse-shoe, and is of course secured to the foot of the animal in 
precisely the same manner as is now adopted, Steel-headed pins, studs, 
spikes, or nails are made and prepared and kept ready for use when 
required. In frosty or slippery weather one of these steel-headed pins, 
studs, spikes, or nails is to be inserted into the additional hole or holes 
above referred to, and its shank clenched down in order to hold or retain 
it in the hole ; the projecting steel head of the pin, stud, spike, or nail will 
then form an effectual roughing, and when the frost breaks, or there is no 
longer liability for the animal to slip, the end of the pin, stud, spike, or 
nail may be unclenched and removed without taking oif the shoe.—Not 
proceeded with, 

30. H. GILBEE, Souti-street, Finsbury, London, “ Sewing machines.” —A com- 
munication.— Drted bth January, 1s61. 

This invention relates to certain improved arrangements of machinery for 
forming a sewing stitch, known as the “overlap” or “‘ glove stitch,” and 
consists, First, in the peculiar construction and combination of a reciprocat- 
ing circular needle, with a hook or looper, a thread separator, and a thread 
expanding pin or hook for forming the said stitch. Secondly, in a peculiar 
construction of ** presser,” for pressing the cloth or other material. ‘Thirdly, 
in a novel mode of pushing or feeding the material to be sewn. Fourthly, 
in constructing the guide plate for guiding the cloth. The invention cannot 
be described without reference to the drawiags. 
+2 B. G. Storer, Hickney, ‘An emproved method of, and machinery for, 

analgamating and Jor effecting the separation of gold from earthy and 
other matters containing the same.”—Dated 5th January, 1861. 

This invention is intended to effect the separation of particles of gold from 
earths and quartz after being crushed or reduced to small particles, or 
pulverised by bringing mercury in contact therewith, as hereafter stated. 
The machinery consists of a hopper opening at bottom into a cylinder 
placed horizontally or nearly so, and fitted with agitators secured to a 
vertical shaft made to revolve in the hopper. Inside the horizontal 
cylinder the inventor places and causes to revolve an archimedian screw, 
and on the screw he fixes an agitator, which revolves with it. At the 
opposite end of the cylinder to that at which the hopper is placed he fits a 
vessel containing mercury, and which finds its way by a zig-zag channel 
into the cylinder. He carries a pipe from the bottom of the mercury vessel, 
bends it upwards, and leads it into the hopper before named. He surrounds 
the cylinder for the greater portion of its length with a steam jacket.—Not 
proceeded with. 

41. W. Taytor, Nursling, near Southampton, “ A portable horticultural 
and arboretical fruit, flower, and plant protector.”"—Dated 7th January, 
1861. 

This invention consists of an improved construction of a green house, 
orchard house, and a tree protector. Itis made in sections or compartments, 
and admits of being adopted to any situation, and to any extent, the 
different parts being so arranged as to be readily taken to pieces and put 
together, and, in particular, the glass being fastened without glazing, and 
being movable, it is in a high degree portable and capable of being removed 
and again fixed up with the greatest readiness and convenience. 

45. W. CLARK, Chancery-lane, London, * Filters."—A communication—Dated 
Sth January, 1861. 

This invention relates to a portable filter which is formed, First, of a 
easing of sheet iron, or other material, which serves to enclose all the parts 
of the filter when taken to pieces, and also as a stand for it when in use. 
Secondly, of a large bottle of thin india-rubber used as a reservoir ; this com- 
prises two compartments, the lower one containing the filtered water, 
which is separated from the upper and larger compartment containing the 
unfiltered water by a diaphragm of filtering matter. To the reservoir con « 
taining the filtered water is screwed an escape tap; when this tap is screwed 
on in fitting up the filter an interior valve opens to permit the passage of the 
water; which valve gear closes when the tap is removed, and the filter 
dismounted. The thin reservoir of india-rubber forming the body of the 
filter is terminated by a neck closed when necessary by a plug or valve. The 
exterior is encircled at top and bottom by an iron hoop, whereby to fix the 
filter to its stand, in such manner that the reservoir is distended and 
rendered suitable for a filter. To dismount the apparatus the stand or 
standards are removed, and the sides of the bottle collapsed, so as to occupy 
very little space. This improved filter is also provided with an air escape 
tube, and with a pump or suction tube, by exhausting which the water to be 
filtered is forced through.—Aot proceeded with, 

48. P. E. CuassanG, Paris, “ da improved buckle."—A communication.— 
Dated Sth Junuary, 1861. 

In carrying this invention into effect the patentee constructs a buckle 
weight with a slit or elongated hole at one end, to which is attached one 
of the straps or bands, or one end of the strap or band to be united. 
the back of the buckle plate is a movable bar or frame, hinged to the buckle 
plate by two projections or otherwise. This bar enters a recess in the buckle 
plate, which may be made by bending or stamping the same if of sheet 
metal. The second strap or the loose end of the single strap is passed from 
the back between the movable bar and the buckle plate, and returned upon 
itself. When this loose end is pulled the pressure on the bar is slackened, 
and the strap or straps may be drawn tighter together. On releasing the 
loose end the strain on the tight part draws the bar into the recess, and so 
compresses the strap and prevents it from slipping. 











Hounslow, “ Roughing the shoes of horses.” —Dated 4th 



































COMPLETE SPECIFICATIONS. 
3153. W. J. Gisrons, Birmingham, “ Stereoscopes and their cases.” — Datel 
24th December, 1860. 
This invention cannot be described without reference to the drawings. 
3193. B. N. pe Burron, Paris, “ Improvements in apparatus for clarifying 
‘ving water and other liquids.” —Dated 3ist Decenber, 1860. — 
aracteristics of this improved apparatus are, First, being 
formed of a concentric tube and cylinder, both made of perforated and in- 
oxidable sheets of metal ; and, Secondly, containing in the space between 
the two cylinders an elastic and compressible filtering matter, of such a 
kind that, by compressing it in a press, a matter having a greater or less 
degree of porosity is obtained, according to the nature of the liquid to be 
clarified, and the pressure under which the flowing takes place. 
28. P. Covrrais, and F.JamMet, Port Vendres, France, “ Manufacturing of 
paper and pasteboard waterman.”—Lated 5th Januray, 1861." Un 
This invention consists in the employment of sea-weed for the ma nuire 
ture of paper, pasteboard, &c. In carrying this invention into effect, if the 
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stalks of the sea-weed are to be employed, they are to be steeped in 

water for a suitable time, in order to soften them, and allow of their being 

more readily crushed by the engine. Ifthe leaves are employed they are 
to be triturated without any other preparation. 

69. B. B. Hawes, Vermont, U. S., “ Machine either for supporting clothes or 
other articles to be dried, or for other useful purposes.”—Dated 10th 
Jauary, 1861. 

This invention cannot be described without reference to the drawings. 
93. J. Gisps, Brentford, “Constructing submerged works."—Dated 12th 

Janvary, 1861. 

This invention is for an improved mode of constructing breakwaters, 
harbours, piers, jetties, bridges, forts, defences, and other submerged works, 
under water level, by means of cassoons formed of distinct watertight cells, 
which cassoons may be floated to the proper site, and sunk by admission of 
the water into them, and the cells may be afterwards emptied of water and 
filled with concrete or other permanent building material. 


265. T. LEMEILLE, Bowrelles, “‘ Engines for the extraction of the produce of 
mines, and new arrangements of the ropes for suppressing all dead weight.” 
—Dated 1st February, 1861. 

The rope is no longer rolled up in a coil, but simply makes half a turn 
round a pulley of large diameter placed vertically above the shaft, and falls 
on either side of the pulley into the shaft. The two ends are joined 
together below the last fastening, forming thus an endless rope, the lower 
part of which is guided by a second roller or palley, round which it only 
makes half aturn. The motion is no longer communicated to the rope, 
but to the upper pulley, which for this reason the patentee calls the moving 
pulley, and it is this pulley which draws the rope in its rotatory motion, in 
virtue of the adhesion of the two surfaces. 

364. C. F. Arison, Sheffield, “* The application of steel or iron to the manu- 
facture of collars and wristbands.”—Dated 13th February, i801. 

In carrying out this invention the inventor uses steel or iron rolled, or in 
any other way worked, into thin plates, of a shape and size suitable, 
fastened with bands, pins, or in any other way, and with a facing or cover- 
ing of japan, enamel, or other substance, and he applies steel or iron so 
worked to the manufacture of collars to be worn round the neck, and on 
the wrists, to answer the purpose now fulfilled by linen or other collars or 
wristbands used in like manner. 

416. B. Nicout, Regent-circus, Piccadilly, “ Treating needles used in sewing 
and other machines.” —Dated 20th February, 1361. 

This invention consists in the magnetising scissors, thimbles, and also all 
kinds of needles used for sewing purposes, including stitching, sewing, 
hemming, embroidery, whether done by the hand or by machine, and also 
those parts of the machine that hold the needles, so as to facilitate the 
adjustment of them to the machine, and by its means they can be placed 
quickly to the nicety that is required. 

451. C. EvLanp, Walsall, “* Manufacture of certain"kinds of spectacle frames,” 

22nd February, 1861. 

This invention consists in producing such frames complete from solid 
pieces of metal, so as to dispense altogether with soldering. This is effected 
by stamping out the blanks for each piece from rolled sheets of metal, by 
means of suitable dies in a press or stamp, the several parts being also 
shaped and brought into form by similar dies. 

635. J. J. O. Tayuor, Mark-lane, London, “‘ Separation of silexr and silicious 
and other matters from steel.” —Duted 19th March, 1861. 

This invention consists in the employment in the crucible, furnace, or 
other apparatus used for the melting and purifying of steel, of fiuoric acid, 
in any form or state in which it may be present or be evolved. 

703. L. L. Tower, Massachusetts, U.S., ** Relating t heads for lead pencils 
ink erasers, and other articles of like character.".—A communication.— 
Dated 20th March, 1861. 

This invention cannot be described without reference to the drawings. 
716. W. M. Cranston, King William-street, London, “ Sewing machines.”— 

A communication.—Dated 22nd March, 1861. 

The nature of this invention consists in the use of a slotted arm driven 
by a rod connected to a crank pin, and sliding in a swivel guide, the whole 
combined and serving in relation to each other for the purpose of giving the 
requisite irregular motion to the needle-bar, whereby the needle is moved 
rapidly where there is little resistance, slower when passing through the 
material, and caused to pause for a short period of time to slacken the thread, 
thus adapting its motion to the resistance, and giving time for the passage 
of the shuttle through the loop of the thread. 

734. W. T. HENLEY, S‘. John-street-road, London, “ Electric telegraphs.” — 
Dated 23rd March, 1861. 

This invention cannot be fully described without reference to the drawings, 
774. J. C. KEEN, Birmingham, “‘ Braces.”—Dated 28th March, 1861, 

The object of this invention is to relieve the strain upon the stitching by 
which the ends of braces are attached to the webbing or other material of 
the body of the brace, and more particularly with reference to such braces 
as are made of india-rubber, or other elastic web, which, by that very 
elasticity, have a greater tendency than other materials when in wear to 
break from the ends at the parts where they are stitched. To remedy this 
the inventor inserts through the ends and the web or other fabric of the 
body of the brace a metal eyelet, or metal eyelets, which eyelets greatly 
relieve the strain upon the stitches, and tend to the better securing of the 
parts together ; they also give a neat and finished appearance to the brace, 
One or more of these eyelets may be employed in each end of the brace, 
according to taste or the strength required, 

971. J. P. ScuENKL, Boston, U.S., ‘A new and useful packing for projectiles 
Sor guns or ordnance, especially those which are rifled or grooved on their 
bores.” —Dated 19th Apri, 1861. 

The object of this invention is to provide for rifled guns of all de- 
scriptions (whether ordnance or small arms, and breech-loading or muzzle- 
loading) a packing which may be readily and easily applied to a pro- 
jectile, and inserted with it in the gun. The said packing, when 
properly formed, prepared and fitted to the main body of a projectile or 
shot or shell, and fired from the gun for which it may be intended, 
will be forced into the grooves thereof by the explosion of the gun- 
powder or charge, and will retain the impressions of such grooves in its 
passage through and out of the bore, the said packing being so light 
and easily blown to pieces immediately upon issuing from the muzzle 
as not to be dangerous to life, nor to impair the accuracy of the flight 
of the projectile. In making these packings of paper pulp, the material, 
taken in a wet and soft state, is subsequently to be formed and pressed 
into the required shape by means of a suitable mould, after which it is 
to be thoroughly dried, and may then be pressed again if necessary. 
To prevent its being acted upon by moisture and atmospheric changes, and 
also to give greater tenacity and firmness to its exterior surfaces, one or 
more coatings of drying oil, paint, or varnish should be applied to it after 
it is dried, those kinds being preferred which, containing oil or oily 
properties, will, when the packing is subjected to the pressure caused by 
firing, exude from it, and serve to lubricate the gun, and diminish the 
friction of the packing against its bore. 

1245. A. T. WATSON, Middleton, Richmond, U. &., “ Springs for railroad cars 
and for carriages.” —Dated 16th May, 1861. 

This invention cannot be described without reference to the drawings. 

279. B F. Stevens, Trafalgar-square, London, *‘ Improvements in tracto- 
motives or engines for running upon earth on common roads.”—A com- 
munication.—Dated 18th May, 1861. 

This invention cannot be described without reference to the drawings. 
1256. B. Hupson, Gloucester Crescent, Regent’s Paric, London, “ An improved 

machine for applying steam in a manner to cause direct rotation.”—A 
communication.—Dated 16th May, 1861. 

This invention cannot be described without reference to the drawings. 

as ag CnEsnEat, Paris, “ Pen and pencil holders.”—Dated 22nd May, 





_— et 





This invention consists in the application to pen and pencil holders of a 
printed, embossed, or engraved scale, comprising the multiplication table, 
and a calendar of the days of the week, month, and year, their increase and 
decrease, the changes of the moon and seasons, the holidays, and other indi- 
cations of general utility. 

1393. M. A. F. MENNons, Paris, ‘‘ Improvements in the construction of minia- 
ture microscopes, and in the arrangement of the objects used therewith.”—A 
communication.— Dated 4th June, 1861. 

This invention cannot be described without reference to the drawings. 
1530. A. F. Jounson, Boston, U.S., “ Machinery for sewing cloth or other mate- 

rial.”—Dated 14th June, 1361. ‘ ¥ 

This invention cannot be described without reference to the drawings. 








Accents 18 Coat Mrxes.—The annual reports just published by 
the Government inspectors of mines show an increase of no less 
than 22 per cent. in the number of lives lost from mining accidents 
in 1860 as compared with 1859. The quantity of coal raised in 1860 
is estimated at 72,000,000 tons; and the proportion of deaths was 
from explosions from fire-damp one to each 198,347 tons raised; from 
falls in mines one to each 185,567 tons; from accidents in shafts one 
to each 395,604 tons; from miscellaneous accidents underground 
one for each 590,164 tons; and from accidents at surface one for each 
1,333,333 tons. ‘The average number of lives lost for each million 
tons of coals raised was 15°5 in 1859, and 15:4 in 1860, the extraction 
of coal having rather more than kept pace with the increased sacrifice 
of life. It should be added that the number of accidents diminished 
+ per cent., but those which did occur were of a more fatal 
character. 





New Brivce at Brest.—The Paris journals give particulars of a 
new bridge, “ just solemnly inaugurated” at Brest, uniting that 
place to Recouvrance. The bridge is thrown over the arm of the 
sea into which the river Peufeld falls, and its roadway, placed at a 
height of 100ft. above low-water mark, permits all ships of the 
mercantile marine and small vessels of war to pass under in full 
sail. But it was necessary to open a passage to vessels, and although 
it might seem at first impossible (says the French writer from whom 
we are translating) to execute a turning bridge of such dimensions, 
and at such a height, the idea has just been realised. The bridge is 
formed of two spans of iron and iron plates, each having a length of 
no less than 280ft.; the spans repose on two granite piers, 4Uft. in 
diameter, and on abutments also of granite. The piers serve of 
course as pivots for the rotatory motion of the spans, each of which 
weighs 1,000 tons. We cannot follow our French writer through all 
the ecstatic admiration into which he wanders at the spectacle 
vraiment merveilleux of the opening of the bridge by two men in less 
than ten minutes; it must suffice to add that the honours of 
the work belong to M. Oudry, engineer of the department of 
bridges and roads, who prepared the plans of the whole; to M. 
Schneider who, confident in the resources of Creuzot, did not 
hesitate to accept the responsibility of an undertaking, the possibility 
of which was contested by most competent men: to M. Mathieu, 
engineer-in-chief of Creuzot, who assured the perfection of the 
means of execution; and to a Brest company, formed by M. le 
Tessier de Launay for constructing the masonry and approaches of 
the bridge. ‘This work, so hardy and without precedent, * even in 
England,” says the French writer, with a triumpant closing flourish, 
may well make Frenchmen proud of their national industry. 


Bortneé Turoven Mount Cents.—A communication from an 
engineer, addressed to the Perseveranza of Milan, gives some 
details respecting the cutting of the tunnel through the mountain 
just mentioned :—“ M. Perruzzi, one of the Ministers, some depu- 
ties, several scientific men, and M. Someiller, a French engineer, 
went a few days back to Bardontche, and for some hours witnessed 
the working of the machines for cutting the rock. The opinion of 
the scientific men who were present at the experiment, and among 
whom were MM. Sella, Cadolini, and Pecceto, is that the mechanical 
difficulties to the cutting will be fully overcome. The perforating 
machines, in somewhat less than an hour, made 70 holes in the 
mountain at the end of the opening. The holes, which were made 
in the centre, in order to permit a breach to be effected by blasting, 
were 3 centimetres (rather more than 1}in.) in diameter; the others 
made round it for the same purpose were two centimetres. ‘The 
depth of the holes was from 6v to 90 centimetres (rather more 
than 23in., to about 35} inches). From repeated experiments 
made in masses of schist with a single perforating instrument, it 
was proved that ten minutes’ labour were sufficient to make a hole 
of 60 centimetres, whereas, by the ordinary means, three workmen 
would be occupied for an hour in effecting one. The machine em- 
ployed cuts simultaneously from twenty to thirty holes in a space 
of 4 square metres—that is, one in which it would not be easy to 
employ three or four men, ‘The machine thus presents an advan- 
tage which, as regards space, is three or fourfold, and, as regards 
time, sixfold what could be done by workmen. That advantage 
is, however, somewhat diminished by the fact that the machine 
must be dragged back to a distance of 100 metres, or more, whenever 
blasting has to be resorted to, and that it cannot be got to work 
again until after the ground is cleared of the fragments of rock, and 
until the front of the mountain is made tolerably smooth. But 
it is certain that, when the workmen shall have obtained greater 
skill, they will be able to perform the three operations of boring, 
blasting, and clearing away, in three or four hours at the outside. 
When operations can be commenced on the side of Modane, as 
they will be in a few weeks, it is certain that six metres of rock can 
be removed in a day. ‘his will make more than two kilometres 
(2 of a mile each) a year, and it is probable, from what is now 
being accomplished, that three kilometres may be attained. In that 
case the cutting of the tunnel can be terminated by 1864. It fol- 
lows that M. Grattoni, the engineer, runs little risk by offering to 
bet, as it is said he has done, 100,000 francs that this great work 
will be finished in five years. Unforeseen obstacles may, however, 
arise, from the rock becoming harder, water springing, or fissures 
taking place. But nothing thus far causes such obstacles to be 
feared. The rock, at least on the side of Bardonéche, is of schist, 
which is of no great resistance, and in which are silicious veins ; 
and instead of inconvenience being caused by water filtering 
through, as had been feared, some is caused by insufliciency of 
moisture. 


Foreign Enterrrise.—The total length of line conceded to the 
South-Austrian, Lombardo-Venetian, and Central Italy Railway 
Company is 3,060 kilometres (a kilometre is 0-62 of a mile), and of 
this length the following portions of the réseaw are now in opera- 
tion :—Trieste line, 614 kilometres; Hungary line, 411 kilometres ; 
line of the Tyrol, 220 kilometres; line of Venetia, 371 kilometres; 
line of Lombardy, 251 kilometres; line of Central Italy, 147 kilo- 
metres. The sections remaining to be completed are—a branch of 
the Trieste line, 337 kilometres; on the Hungary line, 164 kilo- 
metres; on the Tyrol line, 140 kilometres ; on the Venetian line, 43 
kilometres; on the Lombardian line, 219 kilometres; and on the 
Central Italy line, 143 kilometres. There are thus, 2,014 kilometres 
in operation, and 1,046 kilometres yet to be completed. At the com- 
mencement of 1862 the company expects to have 2,320 kilometres 
finished ; the lines of Villach and Pistoja, and some branches of little 
importance which remain to be executed in Lombardy, representing 
altogether a length of 400 kilometres, can be completed in the course 
of 1862 and 1863; and arrived at this point, there will only remain 
340 kilometres to construct, comprising the Botzen and Innspriick 
line (140 kilos.), the CEdenburg and Kanisza line (164 kilos.), and 
the Agrain and Carlstad line (36 kilos.). The completion of these 
lines is not obligatory on the company before 1866. Up to the close 
of last year the expenditure of the company had been £16,621,802, 
or £13,311 per mile opened. The receipts in the six months ending 
the 1st inst. were £1,233,568 on 2,014 kilometres (1,2484 miles) as 
compared with £894,799 on 1,473 kilometres (913) miles) in the 
corresponding six months of 1860, showing a receipt of £988 per 
mile this year as compared with £980 per mile in the corresponding 
period last year. If peace and solidarity could only be secured to 
Austria and Italy there can be no doubt that this system would 
become a very fine property, since it has been constructed at the 
moderate cost of £13,000 per mile, while the receipts during the last 
six months have averaged £38 per mile per week. 
of the original réseaux of the great French railway systems exhibit 
the following astonishing growth of traffic during the last six 
months :— 


Eastern .. oe 
Orleans .. 
Paris, Mediterr: 








Western .. as ae 985,656 ais r 
Northern ee oe ee 1,177,569 oa 1,143,210 
Southern oe ee * 572,329 ee 465,243 


The only case in which there has been any increase of mileage 
worth notice is the Eastern, which is now making thirteen additional 
miles. ‘The works of the line from Valence to Tarragona (Spain) 
have been commenced, and are being prosecuted with great activity. 
Numerous bodies of navvies are employed upon the section from 
Valence to Murviedro, and it is believed that the first section, from 
Valence to Castellaz, will be terminated before the time originally 
fixed on for its completion. M. Salamanca has deposited the secu- 


| rity fixed for the construction of the line from Campillos to Grenada, 


| in the last-named city. 


and engineers retained to prepare and direct the works have arrived 
The Barcelona and Saragossa Company has 


| been authorised to open the section of its system between Lerida 


and Salgua, The section of the Hainaut and Flanders system 


| between Leuze and Audenarde (the only one remaining unopened) 


has been traversed by a locomotive ; and the entire line from Saint- 
Ghistain to Gaud will be opened for traffic before the close of the 
current month, 


The earnings | 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 


Tue Iron Trane: Alleged Sale of Fifty Thousand Tons of Pig Iron 
at the Quarterly Meetings: The Accuracy of the Report Disputed— 
STAGNATION IN THE FinisHep Iron Trave: The Orders where 
Jrom: Hopes from the 'States—Strike OF Puppiers and MiILLMEN 
—Coat Trane: Condition Unimproved: Men at Work—Generau 
Manvracrurine Traves: Increased Lassitude, 


“Can such things be and overcome us like a summer's cloud 
without our special wonder?” But suppose “ such things” are not, 
what, then, for the “wonder?” And we are told they are not. The 
“ wonder” therefore, is, that they were ever supposed to “ be.” 
Thirty-seven thousand nine hundred tons of pig iron sold at the 
Quarter Days of last week, for certain. The names of the luck 
makers are mentioned, and the quantities they sold put against their 
names. Then the names of other makers appear. These effected 
“considerable sales.” So that with whatis said, and what is left to be 
inferred, there cannot be the shadow of a doubt that fifty thousand 
tons of pig iron was sold last week. Again it is asked, with delight- 
some incredulity, “Can such things be ?” “ Verily,” is the reply, it is 
“around unvarnished tale.” Nevertheless there is doubt. Remarks one, 
“ T have not yet learnt that ‘tis so.” “ Not a tithe of the quantity,” avers 
a third.—“ Duke: There is no composition in these news that gives 
them credit.—Ist Sen. ; Indeed, they are disproportion; my letters 
say a hundred and seven galleys.— Duke: And mine a hundred and 
forty.—2nd Sen.: And mine two hundred !”"—Such a conversation 
as is here supposed to have once taken place in a council chamber in 
Venice, on “quite another matter, is now taking place among 
most persons interested in the iron trade in South Staffordshire, 
anent last week's sales, barring, of course, a precise similarity in 
numbers between Turkish galleys and pigs of iron. The truth is, 
that a false glare was, by some clever artifice, cast over the trade 
towards the close of the Birmingham quarter-day, and it was con- 
tinued till after the close of the meetings. The astonishment was 
even greater on Monday when the different reports had been col- 
lected together and given the permanent shape of print. The flare 
of this Chinese trade fire seems now, however, to be fast disappear- 
ing, and the darkness which has succeeded is all the more dense 
because of the unnatural light which preceded it. Scarcely ever do 
we remember to have observed the ironmasters and agents who are 
accustomed to “congregate” on that classical Rialto in front of the 
Swan, in Wolverhampton, or beneath the crystal roof of the Bir- 
mingham Corn Exchange, more unmistakably dolorous than they 
were yesterday in the latter, and on Wednesday in the former town. 
At Wolverhampton, on Wednesday, we positively heard of a sale of 
sixty tons of pigs. And even this extensive transaction, occurring as 
it did at the close of ‘Change hours, was more than our friend had 
looked for, and more than many other agents had to note as the day’s 
transactions. If the sales in the previous week had been what they 
were currently reported to be, this could not be regarded as a sur- 
prising fact, but although it was conceded that the quarterly 
meetings yielded somewhat more orders than had been ex- 
pected, yet it was denied that they had at all approached the 
excessive total to which rumour has given a shape, These 
denials come, of course, from finished ironmakers principally, 
as they, the vendors of pig iron, are not supposed to have any great 
interest in correcting such a report. ‘To the inquiry—* What news 
on the Rialto?” the reply was, “‘ None,” and to the more direct ono 
—“ What isthe state of trade?” the response from an A 1 house in 
the finished iron trade was—*“ It could not be worse.” It is true 
that orders are arriving from most of the foreign markets—from 
India, China, the West Coast of Africa, Australia, with Russia and 
most other parts of Europe, as well as from the London and other 
home markets, but the orders are all of extremely little value. 
Their proportion would seem to correspond with the notable sale 
of pig iron which we have just recorded. The Indian market ap- 
pears to be the only onein which there seemsto be any upward move- 
ment. Even there the movement is at present but slight. Whether, 
if monetary affairs can be set right in that dependency, the increased 
trade will besuflicienteventually to compensate forthe utter stoppage 
of the United States’ trade, remains to be seen. All are induced to 
hope, and many to believe, that it may. A faint gleam of hope has 
just shone across the Atlantic. By the last mails masters 
here are led to conclude that, on the Morrill Tariff being 
repealed, some few orders will be sent over for finished iron. If 
they should be accompanied with arrangements for payment, as is 
also expected, they will be readily executed, and the iron shipped in 
British bottoms. 

The depressed falling in the trade is not improved by the 
“awkwardness ” of a portion of the men, At most of the works the 
notices for a reduction of 6d. a ton in their wages expired on 
Saturday night last. There are some works, however, where the 
notices will not expire till to-morrow evening. In consequence, the 
mass of the men whose notices are up are out, from the vague fear 
of entailing upon themselves some odium if they should commence 
working at the drop earlier than their fellows. This fear, however, 
has not intimidated some. Those who are a portion in works here 
and there have been at work all the week at the drop, and resumed 
on Wednesday and yesterday. The mass, however, remain out— 
some of choice, and a few of compulsion. In the latter cases 
masters will not allow them to return this week at their own plea- 
sure, as they declined to resume at the commencement of the week 
at their masters’. It is not thought that the strike will last to the 
end of next week. The drop must certainly be enforced. 

The coal trade remains very dull. All the men both east and west 
of Dudley have returned at the drop where there is work for 
them. 

The general manufacturing trades are in a worse condition both 
in Birmingham and Wolverhampton than they were last week. 
The only movement is confined to the military export branches, 

The reduction in the price of tin recorded last week, the second 
of 48s, a cwt. in ten days, has only made the tin plate even moro 
depressed. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Tne Dock Worxs at Liverroo. AND Brrkenneap: Report by the 
Engineer on their Progress and Cost—Is tax Great Eastern to 
HAVE Moonines iN THE Mersey? — Tne Norta Arianric- TEve- 
«nari: Meeting at Liverpool—Tus New Sreamer Crry or New 
York—NowtHern Martrers: South Durham and Lancashire Union 
Railway: Tyre Improvement Commission: Steam Shipbuilding at 
Shields : Fisken's Steam Plough—State or Traps at SHEFFIELD— 
Pyeumatic Ramway Brake: Model exhibited in the Manchester 
District—Tue Screw or tHe Biack Pance—Tux Water Suppiry 
or GLASGOW. 

A 1LonG report on the progress and cost of the dock and other works 

now being carried on by the Mersey Docks and Harbour Board was 

submitted to that body at its last meeting, by Mr. Hartley, the 
engineer. The report is brought down to the day on which the 
accounts of the board are annually made up—viz., June 24th. It 
appeared from the report that the excavations and masonry of the 
inland carriers docks were nearly completed ; and that there is every 
reason to believe they will be ready for traffic before the close of 
the present year. The steamship dock, east of Huskisson Dock, at 
the date of the report, was nearly completed. On the 14th of last 
month the Huskisson Dock was run dry to allow a portion of its 
east wall to be taken down in order to complete the entrance into the 
new dock. The work was progressing so satisfactorily that it was 
expected the water would be admitted before the report was sub- 
mitted. Several of the sheds along the line of docks have 
new slides have been pro- 
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vided, and a great number of the existing slides improved and 
made more secure, from time to time, in accordance with the 
directions of the board. All this had been effected at a cost of 
£232,634 2s. 4d.; of which sum £130,813 7s. 4d. had been expended 
on new works under the Act, during the year ending the 24th of 
June last ; £33,461 10s. 2d. had, in the same time, been expended on 
new works ordered by the board; repairs and maintenance during 
the same period had cost £68,359 4s. 10d. On the Birkenhead works 
the report was, in effect, that the Great Float is now entirely com- 
pleted, with the exception of some coping yet to be set on the 
north wall, The swing bridge for railway and other traffic across 
the 100-ft. passage at Duke-street, and the tempor road 
to Seacombe, along the east end of the float, have been 
completed and opened for public accommodation. A consi- 
derable extent of re-construction, and some heavy repairs, 
had become necessary, consequent on the failure of the wall at the 
warehouses. The range of buildings intended for chain test and 
anchor stores, testing and examining sheds, smiths’ shops, and 
rooms to contain the boilers and engines for working the machinery, 
both of the chain test and coal lifting apparatus, were in a forward 
state, the roofs being on, and nearly completed. The whole of the 
machinery ordered from Messrs. Armstrong and Co. had been 
delivered, and a large portion of it set up. ‘Temporary lines of rail- 
way for coal traflic were laid down, and have been some time in 
use; the three hydraulic coal hoists were erected and almost com- 
plete; three 20-ton weighing machines were being laid down, and 
a large amount of accommodation in railways and sidings for the 
coal trade was in progress, and in a short time will be ready for use. 
The foundation for a large crane, to lift 60 tons, had been put in, 
and the general construction was proceeding rapidly. The excava- 
tions for the graving docks were making satisfactory progress. The 
material to be excavated from the low-water basin had almost all 
been removed, except such portion as is required for filling in 
behind the walls; the piling and concrete foundations of the sluicing 
channels and 50-ft. lock entrance tothe float have been completed, and 
the masonry is now making very rapid progress. The construction 
of the north wall is progressing rapidly. ‘The engine and hydraulic 
machinery required for working the entrances and sluices had been 
delivered, and a very considerable portion of it erected. The engine- 
house and otherbuiidings connected therewith were in progress, and 
the walls for the enclosure of the Woodside Basin were nearly com- 
lete. The landing-stage contracted for by Messrs. Vernon and 
om was to have been delivered by the 7th of June; it was. still, 
however, very far from complete, and is not expected to be ready 
for delivery for some months. The masonry at the west passages 
for the northern entrances had been completed so far as to admit of 
a dam being formed across the 100-ft. passage, to shut out the water 
of the Great Float. The gates at the west ends of the 50ft. and 30ft. 
yassages were in their places, and the 100ft. gates were in progress. 
during the past year there had been removed 671,297 cubic yards of 
excavated material from the dock works, and 202,668 cubic 
yards of masonry had been built; of the latter quantity, 52,368 
cubic yards, or about one-fourth, consists of miscellaneous works, 
altogether in excess and distinct from those authorised by Parlia- 
ment. In the various works so carried on there had been expended 
a total sum of £352,690 11s. 1d. during the year, of which sum 
£245,845 2s. 5d. had been expended on new works under the Act; 
£78,736 13s. 3d. had been laid out in new works ordered by the 
board ; £23,006 6s. 2d. had been expended in restoration of walls; 
and £5,102 9s. 3d. had been spent in maintenance and repairs. 

The Great Ship Company is endeavouring to obtain permission 
from the Mersey Dock Board to lay down moorings in the river for 
the Great Eastern. he result of the application remains to be seen, 
but it appears extremely doubtful whether it will be complied 
with. 

A meeting was held on Saturday, in the Mayor's Parlour at. the 
Liverpool Townhall, for the purpose of hearing an address from 
Mr. Cro , in reference to the proposed North Atlantic Telegraph 
to America via the Faroc Islands, Iceland, and Greenland. Mr. 
Croskey referred to the survey of the route which had been made 
by Captain Sir Leopold M’Clintock and others, in which it was 
aie that this route is not only practicable, but is by far the most 
eligible which has yet been suggested. The advantages pointed out 
by Mr. Croskey, as stated by the surveying party, consisted chiefly 
in the shortness of the route and the comparatively convenient 
breaks in the stretches of cable. From the north of Scotland to the 
Faroe Islands, he said, the distance was 225 miles ; from the Faroe 
Islands to Iceland 240 miles; from Iceland to Greenland 670 miles ; 
and from Greenland to Labrador 510 miles; in all a submarine 
distance of 1,645 miles. The cable, he said, would be in distinct 
lengths for each of these sections, so that should any derangement 
occur in one length of the cable the whole property would not be 
endangered. ‘The soundings which had been taken showed that the 
depths to which the cablemust be sunk, while sufficient to keep it out of 
the reach of danger, were not, by any means, ofan impracticalfcharacter ; 
the deepest, that between Greenlandand Labrador, being 2,032ft. Other 
advantages were also pointed out by Mr. Croskey, particularly a 
concession made in favour of the company he represented by the 
Danish Government, conferring on them the right to land the sub- 
marine cables on the coast of Labrador and other places. As a whole, 
the project met with a very fair reception. 

The City of New York, a tine new screw steamer, built for the 
Liverpool, New York, and Philadelphia Steamship Company, by 
Messrs. Tod and MacGregor, one of the many eminent Clyde tirms, 
has arrived in the Mersey, and will shortly commence running 
between Liverpool and the “ Empire City.” The City of New York, 
which is iron built, measures 350ft. in length over all, her moulded 
breadth is 50ft. and her depth 27ft. Gin. She is of 2,560 tons old 
measurement, and is constructed on tine lines. She is divided into 
six water-tight and fire-proof compartments by five strong bulk- 
heads, passing right across her hull, from the top of the keel to the 
under surface of the upper deck, and to strengthen her still further 
Bhe has steel plates (of the Mersey Steel and Lron Company's puddle 
steel) running all along her deck, and extending from the gunwales 
on each side to the outer side of the house-on-deck, in which her 
dining and other saloons are placed. Those steel plates are securely 
rivetted to the beams, and, being placed so high in the jiull, they 
constitute admirable ties, by which the whole frame-work of the 
vessel is firmly bound together. ‘The City of New York is propelled 
by a serew of three blades, 18ft. in diameter, and 29it. pitch. This 
screw is driven by two engines, which work horizontally, ind have 
a direct action of nominally 550-horse power, but which may be 
worked to double that power. They are furnished with patent 
surface condensers, and have cylinders Sdin. in diameter, with a 
Bft. Gin. stroke. The ship has six tubular boilers, which have been 
already preved by a pressure of 60 1b. to the square inch, but on the 
voyage from the Clyde to the Mersey she was never worked at more 
than from 10 lb, to 15 tb. The boilers are heated by twenty furnaces, 
which are fired athwart ships. 

In the North the South Durham and Laneashire Union Railway 
has been opened to Tebay for mineral fraffic. ‘The line is expected 
to prove of great service to the Durham collieries by affording an 
extensive outlet for the sale of coals, and giving a direct through 
route to Lancashire. The shipments of coal and iron from the north- 
east ports show a satisfactory increase. At the monthly meeting of 
the River Tyne commissioners yesterday week a report from the 
Piers Committee was read. It was stated that Messrs. Walker, 
Burgess, and Cooper, in their monthly statement of the progress of 
the piers, intimated that the contractors were much behind hand with 
the Lege foreshore stones for the north pier, and also with dressed 
stone for pitching the slopes of the south pier. Mr. Cooper, when 
upon the spot last week, urged him to make greater progress with 
this part of the work, but, they feared, without much effect. It was 
resolved that the committee was not at all satisfied with the progress 
Mr. Lawton was making with the piers’ works, and directed that 
Mr. Lawton be ordered to proceed in their execution with greater 
despatch, especially in that part of the works to which Mr. Cooper 
directed his attention when upon the ground; also that Mr. Lawton 
be requested to pay strict attention to the orders given to him by 
the engineer in charge of the works. In the course of the subse- 































quent proceedings it was stated that the new monster dredger 
recently arrived from the Clyde was not yet in operation, but that, 
when fully in working order, it would be desirable to employ it in 
deepening the water on the bar. A letter from Mr. W. A. 
Brooks, C. E., of London, formerly engineer to the commission, 
claiming £300 for his professional services in originating the 
Tynemouth Dock scheme, and calling attention to the fulfilment 
of predictions which he had made with respect to the piers, was or- 
dered to lie on the table. Messrs. Marshall Brothers, of South 
Shields, have just launched a handsorre screw collier, the property 
of Messrs. W. 'T’. Bell and Co., of Sunderland; she is named the 
Douglas, and is 15vft. in length, 21ft. in breadth, 11ft. deep, 
850 tons burthen, and 100-horse power. Messrs. Marshall have 
commenced operations in a new yard at Willington Quay, and 
are building a steam vessel there for Gibraltar. Some more 
experiments have been made with Fisken’s steam plough and culti- 
vator, the distinctive principle of which is its being worked with 
light ropes from « stationary engine, the advantages of this arrange- 
ment being reduced outlay on the part of the purchaser, and a con- 
centration of working power in the machinery, Certain defects, 
which occasioned a stoppage ona former trial, lay in the clutches for 
guiding them achine, but, besides remedying these deficiencies, a few 
further improvements have been made on the drum, by fixing strong 
spikes to aid the ribs in their grip on the soil. At the trials now 
about to be detailed a strong clayey soil was operated on, power 
being obtained from an 8-horse engine. Instead of four plough- 
shares before and behind the drum, seven grubbers or tines were 
affixed on each side to work both ways. The tines penetrated fully 
12in. below the surface, and, of course, caused a strain on the 
machine at least equal to four ploughshares in light soil ; but after 
this test had been applied a still stronger task was given to the 
cultivator by attaching to it one of Gibson’s scarifiers that is usually 
drawn by six horses. Three ploughs were also aflixed to the frame 
on one side of the drum, and a number of tines were worked on the 
other. With these the cultivator traversed four times across the 
large field, and performed its work, not without stoppages, but yet 
satisfactorily. . 

Although continued complaints are made with regard to the staple 
trades of Sheftield, the stocks of the consumers and shopkeepers are 
low, and, if the harvest proves an average one, a fair revival in trade 
may be anticipated. The large iron and steel houses are fully 
employed with orders for railway materials, although some of them 
do not find orders coming in so freely. One firm has on hand large 
orders from private shipbuilders for ship plates. 

Messrs. Du Trembley and Martin have on exhibition at Mr. 
Barningham’s, the Pendleton Ironworks, a model of an ingenious 
pneumatic railway brake. ‘The pressure of the atmosphere is obtained 
by means of a cylinder of a diameter proportionate to the power re- 
quired, The cylinder is supplied with a loose-fitting disc or plate, 
to which is attached a rod, the air-tight joint being a diaphragin of 
india-rubber, ‘This apparatus being placed under the carriage, the 
rod is attached to the brake-crank, and when the air is exhausted the 
exterior pressure, acting upon the diaphragm, presses the “ shoes ” 
against the wheels in the manner in which that operation has 
hitherto been performed by the screw. ‘The air is exhausted by a 
pheumatic pump, worked by an eccentric fixed on the wheel 
axle. On the closing of the pipe which communicates with 
the exterior air, the pneumatic pump continues to work so 
long as the wheels are in motion, thus producing a vacuum 
always adequate to the power required to lock the wheels. 
Tor the formation of a vacuwn a small apparatus is also 
introduced, to which are attached the tubes communicating 
with the cylinders, being similar to a double tube, that forming 
the interior being a continuation of the one first mentioned. The 
distance between the two forms an annular space, through which 
rushes a jet of steam from the boiler, the speed of which, by fric- 
tion, exhausts the air, and gives an exterior pressure of 10 Ib. to the 
square inch on the diaphragms in less than two seconds, at the pres- 
sure at which steam locomotives are generally worked. It is thus 
claimed for the invention that the whole control of the train is left 
with the engineer, who can regulate an inlet of air so as to use the 
power which he may require, the vacuum gauge affording all 
necessary information, The great value of the invention appears to 
be in the instantaneous and effectual application of the brake. The 
plan has been approved by the French Government, and is about to 
be applied to one of the railways in France. 

The screw of the Black Prince, shipped last week at Victoria 
Harbour, Greenock, consists of the bush and two feathers, form- 
ing three separate castings, afterwards fitted together. Itis of brass, 
and is said to weigh about 36 tons, so that its value, at the current 
price of mere metal, will be upwards of £4,000. When the steering 
gear is forward, and fitted in, a trial will be made of the engines on 
a short run down the Clyde. 

It appears that the water supply of Glasgow—now obtained by 
gravitation from Loch Katrine instead of by the old system of pump- 
ing from the Clyde (as our readers scarcely require to be reminded) 
—is scarcely pecuniarily self-supporting at present. The gross 
yenue collected during the year ending the 28th of May last was 
3726 as against £73,398 in 1859-60, but the result, notwithstand- 
ing, was a deficit on the whole account of £8,265. It is confidently 
expected that this deficit will be made up in a year or two. The 
public health of Glasgow was never in a more satisfactory state than 
at present, and it is believed that the copious supply of the “ pure 
element” now afforded has eminently conduced to this gratifying 
result. 























Tue Svez Canat,--Advices from Egypt state that Mr. Lange, the 
English agent of the Suez Canal Company, reached Alexandria on 
the 18th of June, andthat M. de Lesseps left the next day for France. 
Mr. Lange was about to start for Port Said, and then to traverse the 
track along which the canal works are going on. The Viceroy had 
granted his steamer, and Mr. Colquhoun, the British Consul-General, 
with Mr, Saunders, having agreed to join in the expedition, it was 
now detinitely arranged that they should all leave on the 29th. The 
necessary instructions had been sent to prepare camels, horses, Xc., 
to meet them, and Mr, Lange had full powers to inspect the books 
and everything connected with the project. According to last 
reports there were 8,000 men at work. 

Potsonous Rertires.— An interesting paper has been addressed to 
the Academy of Sciences, by M. Ciuyon, on the question i to 
whether the poison of snakes has any effect upon themselves or 
animals of their kind. Fontana had already shown that the poison 
of theasp was utterly innocuous when inoculated on vipers of the 
same species ; but it remained to be seen whether such was equally 
the case with other kinds of serpents. M. Guyon, therefore, during 
his stay in Martinique and the adjacent islands, made several expe- 
riments to ascertain the effects of the poison of reptiles upon others. 
In one instance he inserted the fangs of a bothrops lanceolatus, or 
lance-headed viper, 5}ft. long, into the back and tail of two other 
bothropes. ‘The fangs were as full of poison as they could hold. On 
the following day he found the table, on which the snakes had been 
crawling about, moistened with a viscous and transparent liquid, 
and a similar moisture was apparent round the orifices of the wounds 
which had been inilicted. This liquid, on being examined, was 














found to be poison expelled from the wounds. ‘The reptiles them- 
selves displayed no symptoms of suffering; their wounds gradually 
healed, and, for upwards of two months after, the creatures appeared 
as lively and healthy as they had been before the experiment. In 
another experiment the poison of eight bothropes was inoculated 
into one individual of the same species, and with the same result. 
The animal, indeed, died six weeks after the last inoculation, but 
this was evidently owing to the numerous and deep wounds it had 
received. M. Guyon, at a later period, repeated his experiments in 
Algeria, on the horned viper, the Mauritanian and the black-tailed 
echidnas, &c., inoculating the poison of the former into the latter, 
and conversely, with the same result. M. Guyon therefore arrives 
at the conclusion that the poison of serpents has no effect either on 
themselves or on their class, whether transmitted from one indi- 
vidual to another of the swe species, or from that of one species to 
those of another 








PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra siz 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreig Tin, 
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Raits.—The large order given out by the Great Indian Railway, of 22,000 
tons, has imparted considerable firmness to the Market, which has been 
steady this week at our quotations. 

Scorcu Pig Iron.—A good business has been done at last weck’s prices, 
and the Market has been firm throughout the week at 50s. éd., which is now 
the closing quotation for cash, and 51s. 3d. three months open, Mixed Nos. 
Warrants f.0.b. at Glasgow. No, 1 Gartsherrie, 55s. 6d., and No. 1 Calder, 
53s. td. 

SpreLTeR.—Dull of sale, at £16 on the spot. 

Correnx —There is not much inquiry at present. 

LEAD very flat. 

Tix.—In English there is not much doing, and no sales have been reported 
in Foreign, the quotations of which are quite nominal. 

Tin PLATES.—Good Brands may be had as low as 22s. 6d. per box for coke, 

MOATE AND Co., 65, Old Broad-street, London. 

July 18th, 1861. 
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Guaseow, 17th July, 1861. 
There has been iderable excit t in the Pig Iron Market this week, 


in consequence of the suspension of one of the largest producers. Opening 
at 50s. 3d. cash, the increased demand gradually caused an advance to 51s, 3d. 
yesterday. Closing weaker, 50s. 104d. sellers; buyers, 50s. 9d. 

Exports last week were 12,077 tons, against 7,133 tons in the correspond- 
ing week last year. 
Snaw, THomson, and Moors, Metal Brokers. 


Tue Great Eastern.—We (Morning Chronicle) have authority 
for stating that the Great Eastern is to be employed regularly in 
the trade between Liverpool and New York; but as at this season 
the prospects of receipts from visitors at Liverpool is good, it is 
intended to exhibit the ship at that port from the second week in 
August (when she is expected to return from Quebec) until about 
the 10th of September, when she will sail for New York, returning 
to the Mersey about the middle of October. ; 

Tue Crry or Dust Company’s Boats.—The return ordered by 
the House of Commons gives the following satisfactory figures as to 
the way in which the City of Dublin Steam Packet Company’s new 
boats have performed the postal service during 239 days:—On 
207 occasions the vessels arrived at Kingstown jetty on the average 
20 minutes before they were due; on the eighth occasion only were 
they behind time, arising from causes at sea, on two of which they 
were detained by fogs more than half an hour. The average of de- 
lays caused by storms on the other six occasions did not exceed 18 
minutes. On the remaining 22 days the retardation was caused by 
the late arrivals of the railway trains at Holyhead, as explained by 
the Post-office. It is but justice to the London and North Western 
Railway to state that, unless during the severe frost which prevailed 
in January and February, the trains have arrived on Holyhead jetty 
in excellent time. 

Tue Make or Iron. — Mr. Griffith observes in his circular:— 
“We regret we cannot state with accuracy the exact number of 
furnaces in blast throughout the kingdom, being still without about 
half-a-dozen returns; however, as it is important to give an 
approximate statement for the information of our subscribers, we beg to 
say that the numberof furnaces in blast throughout the kingdom have 
diminished by about sixty-five since our January list was published, 
which reduces the make of pig iron at the rate of 33,800 tons per 
month, or 202,800 tons for six months. It would not be correct to say 
that this reduction has actually taken place, because the great bulk of 
the furnaces have been blown out during the last four months ; but we 
may venture to say with safety that the make now in the United 
Kingdom is 33,800 tons per month less than it was in Jan last, 
with the prospect of a further diminution in the supply. In the 
Middlesborough district alone the stocks are reduced to 35,000 tons: 
in January last they were 70,000 tons. The shipments from 
Scotland are going on in a considerably increased ratio, which is 
most remarkable, the demand being good for France, Spain, and 
other countries. This augurs well for the future, and justifies the 
opinion that prices have reached their lowest point, 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, June 7, 1861. 
The Duke of ee KG., F.R.S., President, in the 
chair. 
ON THE PHYSICAL BASIS OF SOLAR CHEMISTRY. 
By Joun Tynpatt, Esq., F.R.S., 
PROFESSOR OF NATURAL PHILOSOPHY, ROYAL INSTITUTION. 


OmitT1NG all preface, the speaker drew attention to an experimental 
arrangement intended to prove that gaseous bodies radiate heat in 
different degrees. Behind a double screen of polished tin was placed 
an ordinary ring gas-burner; on this was placed a hot copper ball, 
from which a column of heated air ascended: behind the screen, but 
so placed that no ray from the ball could reach the instrument, was 
an excellent thermo-electric pile, connected by wires with a very 
delicate galvanometer. The thermo-electric pile was known to be an 
instrument whereby heat was applied to the generation of electric 
currents; the strength of the current being an accurate measure of 
the quantity of the heat. As long as both faces of the pile were at 
the same temperature no current was produced ; but the slightest 
difference in the temperature of the two faces at once declared itself 
by the production of a current which, when carried through the gal- 
vanometer, indicated by the deflection of the needle both its strength 
and its direction. 

The two faces of the pile were, in the first instance, brought to the 
same temperature; the equilibrium being shown by the needle of 
the galvanometer standing at zero. The rays emitted by the current 
of hot air already referred to were permitted to fall upon one of the 
faces of the pile; and an ex‘remely slight movement of the needle 
showed that the radiation from the hot air, though sensible, was 
extremely feeble. Connected with the ring-burner was a holder con- 
taining oxygen gas ; and, by turning a cock, a stream of this gas was 
permitted to issue from the burner, strike the copper ball, and ascend 
in a heated column in front of the pile. The result was, that oxygen 
showed itself as a radiator of heat, to be quite as feeble as atmo- 
spheric air. : 

A second holder containing olefiant gas was also connected by 
its own system of tubes with the ring-burner. Oxygen had already 
flowed over the ball and cooled it in some degree. Hence, as a 
radiator in comparison with oxygen, the olefiant gas laboured under 
a disadvantage. It was purposely arranged that this should be the 
case ; so that if, notwithstanding its being less hot, the olefiant gas 
showed itself a better radiator, its claim to superiority in this res- 
pect would be decisively proved. On permitting the gas to issue 
upwards it cast an amount of heat against the adjacent face of the 
pile sufficient to impel the needle of the galvanometer almost to its 
stops at 90 deg. This experiment proved the vast difference between 
two equally transparent gases with regard to their power of emitting 
radiant heat. 

The converse experiment was now performed. The thermo- 
electric pile was removed and placed between two cubes filled with 
water kept in a state of constant ebullition; and it was so arranged 
that the quantities of heat falling from the cubes on the opposite 
faces of the pile were exactly equal, thus neutralising each 
other. The needle of the galvanometer being at zero, a sheet of 
oxygen gas was caused to issue from a slit between one of the 
cubes and the adjacent face of the pile. If this sheet of gas pos- 
sessed any sensible power of intercepting the thermal rays from 
the cube, one face of the pile being deprived of the heat thus inter- 
cepted, a difference of temperature between its two faces would 
instantly set in, and the result would be declared by the galvano- 
meter. The quantity absorbed by the oxygen under those cireum- 
stances was too feeble to affect the galvanometer; the gas, in fact, 
proved sensibly transparent to the rays of heat. It had but a 
feeble power of radiation: it had an equally feeble power of ab- 
sorption. 

The pile remaining in its position, a sheet of olefiant gas was 
caused to issue from the same slit as that through which the oxygen 
had passed. No one present could see the gas; it was quite in- 
visible, the light went through it as freely as through oxygen or 
air; but its effect upon the thermal rays emanating from the cube 
was what might be expected from a sheet of metal. A quantity so 
large was cut off that the needle of the galvanometer, promptly 
quitting the zero line, moved with energy to its stops: thus the 
olefiant gas, so light and clear and pervious to luminous rays, was a 
most potent destroyer of the rays emanating from an obscure source. 
The reciprocity of action established in the case of oxygen comes 
out here; the good radiator is found by this experiment to be the 
good absorber. 

This result, which was exhibited before a public audience this 
evening for the first time, was typical of what had been obtained 
with gases generally. Going through the entire list of gases and 
vapours in this way, we should find radiation and absorption to be 
as rigidly associated as positive and negative in electricity, or as 
north and south polarity in magnetism. The gas, which, when 
heated, is most competent to generate a calorific ray, is precisely 
that which is most competent to stop such a ray. If the radiation 
be high, the absorption is high; if the radiation be moderate, the 
absorption is moderate; if the radiation be low, the absorption is 
low ; so that if we make the number which expresses the absorptive 
power the numerator of a fraction, and that which expresses its 
radiative power, the denominator, the result would be that, on 
account of the numerator and denominator varying in the same 
proportion, the value of that fraction would always remain the same, 
whatever might be the gas or vapour experimented with. 

But why should this reciprocity exist? What is the meaning of 
absorption ? What is the meaning of radiation? When you casta 
stone into still water rings of waves surround the place where it 
falls; motion is radiated on all sides from the centre of disturbance, 
When the hammer strikes a bell the latter vibrates ; and sound, 
which is nothing more than an undulatory motion of the air, is 
radiated in all directions. Modern philosophy reduces light and heat 
to the same mechanical category. A luminous body is one with its 
particles in a state of vibration; a hot body is one with its particles 
also vibrating, but at a rate which is incompetent to excite the sense 
of vision; and, as a sounding body has the air around it, through 
which it propagates its vibration, so also the luminous or heated body 
has a medium, called ether, which accepts its motions and carries 
them forward with inconceivable velocity. Radiation, then, as re- 
gards both light and heat, is the transference of motion from the 
vibrating body to the ether in which it swings; and, as in the case 
of sound, the motion imparted to the air is soon transferred to the 
surrounding objects, against which the wrial undulations strike, the 
sound being, in technical language, absorbed ; so, also, with regard 
to light and heat, absorption consists in the transference of motion 
from the agitated ether to the particles of the absorbing body. 

The simple atoms are found to be bad radiators; the compound 
atoms good ones: and the higher the degree of complexity in the 
atomic grouping the more potent, as a general rule, is the radiation 
and absorption. Let us get definite ideas here, however gross, and 
purify them afterwards by the process of abstraction. Imagine our 
simple atoms swinging like single spheres in the ether; they cannot 
create the swell which a group of them united to form a system can 
produce. An oar runs freely edgeways through the water, and im- 
parts far less of its motion to the water than when its broad flat side 
is brought to bear upon it. — In our present language the oar, broad 
side vertical, is a good radiator; broad side horizontal it is a bad 
radiator. Conversely, the waves of water, impinging upon the flat 
face of the oar-blade, will impart a greater amount of motion to it 
than when impinging upon the edge. In the position in which the 
oar radiates well it also absorbs well. Simple atoms glide through 
the ether without much resistance ; compound ones encounter this, 
and yield up more speedily their motion to the ether. Mix oxygen 
and nitrogen mechanically, they absorb and radiate a certain amount. 
Cause these gases to combine chemically and form nitrous oxide, 
both the absorption and radiation are thereby augmented 250 times! 

In this way we look with the telescope of the intellect into atomic 
systems, and obtain a conception of processes which the eye of sense 

















can never reach. But gases and vapours possess a power of choice 
as to the rays which they absorb. They single out certain groups of 
rays for destruction, and allow other groups to pass unharmed. This 
is best illustrated by the famous experiment of Sir David Brewster's, 
modified to suit the requirements of the present discourse. Into a 
glass cylinder, with its ends stopped by discs of plate-glass, a small 
quantity of nitrous acid gas was introduced; the presence of the gas 
being indicated by its rich brown colour. _The beam from an electric 
lamp being sent through two prisms of bisulphide of carbon, a 
spectrum 7ft. long and 18in. —e was cast upon ascreen. Intro- 
ducing the cylinder containing the nitrous acid into the path of the 
beam as it issued from the lamp, the splendid and continuous spectrum 
became instantly furrowed by numerous dark bands, the rays 
answering to which were struck down by the nitric gas, while it 
permitted the light which fell upon the intervening spaces to pass 
with comparative impunity. 

Here, also, the principle of reciprocity, as regards radiation and 
absorption, holds good; and could we, without otherwise altering its 
physical character, render that nitrous gas luminous, we should find 
that the very rays which it absorbs are precisely those which it would 
emit. When atmospheric air and other gases are brought to a state 
of intense incandescence by the passage of an electric spark, the 
spectra which we obtain from them consist of a series of bright bands. 
But such spectra are produced with the greatest brilliancy, when, 
instead of ordinary gases, we make use of metals heated so highly as 
to volatilise them. ‘This is easily done by the voltaic current. A 
capsule of carbon was filled with mercury, which formed the positive 
electrode of the electric lamp; a carbon point was brought down upon 
this; and, on separating one from the other, a brilliant are containing 
the mercury in a volatilised condition passed between them. The 
spectrum of this are was not continuous like that from the solid 
carbon points, but consisted of a series of vivid bands, each corre- 
sponding in colour to that particular portion of the spectrum to 
which its rays belonged. Copper gave its system of bands; zinc 
gave its system; and brass, which is an alloy of copper and zine, 
gave a splendid spectrum made up of the bands belonging to both 
metals. 

Not only, however, when metals are united like zine and copper 
to form an alloy is it possible to obtain the bands which belonged 
to them. No matter how we may disguise the metal—allowing it 
to unite with oxygen to form an oxide, and this again with an acid 
to form a salt; if the heat applied be sufficiently intense the bands 
belonging to the metal reveal themselves with perfect definition. 
Holes were drilled in a cylinder of retort carbon, and these, being 
filled with pure culinary salt, the carbon was made the positive elec- 
trode of the lamp: the resultant spectrum showed the brilliant yellow 
lines of the metal sodium. Similar experiments were made with the 
chlorides of strontium, calcium, lithium,* and other metals, each 
salt gave the bands due tothe metal. Different salts were then mixed 
together, and rammed into the holes in the carbon ; a spectrum was 
obtained which contained the bands of them all. 

The position of these bright bands never varies, and each metal 
has its own system. Hence the ;competent observer can infer from 
the bands of the spectrum the metals which produce it. It is a lan- 
guage addressed to the eye instead of the ear; and the certainty 
would not be augmented if each metal possessed the power of audibly 
calling out, “Iam here!” Nor is this language affected by distance. 
If we find that the sun or the stars give us the bands of our terres- 
trial metals, it is a declaration on the part of these orbs that such 
metals enter into their composition. Does the sun give us any such 
intimation? Does the solar spectrum exhibit bright lines which we 
might compare with those produced by our terrestrial metals, and 
prove either their identity or difference? No. The solar spectrum, 
when closely examined, gives us a multitude of fine dark lines 
instead of bright ones. They were first noticed by Dr. Wollaston, 
were investigated with profound skill by Fraunhofer, and named 
from him Fraunhofer's lines. They have been long a standing 
puzzle to philosophers. he bright lines which the metals give us 
have been also known to us for years; but the connection between 
both classes of phenomena was wholly unknown, until Kirchhoff, 
with admirable acuteness, revealed the secret, and placed it at the 
same time in our power to chemically analyse the sun. 


(To be continued.) 





THE MEETING OF NORTHERN MINING 
ENGINEERS. 
SECOND DAY'S SITTING. 


Tue North of England Institute of Mining Engineers resumed 
their sittings in the Lecture Theatre of the Midland Institute on 
Wednesday morning. Mr. Nicholas Wood again presided, and there 
was a large attendance. 

A short discussion took place, first of all, on the paper on the 
“ Somerset Coal Field,” read on the previous evening by Mr. Coss- 
ham and Mr. Greenwell. 

Mr. J. I. Woodhouse then read a paper on “The Progress of 
Mining Engineering in the Derbyshire Coal Field, with a Short 
Account of Working Coal by Long Wall.” Before doing so Mr. 
Woodhouse stated that he had been requested by the council of the 
institute to read them a paper on “ long-wall” working, but as the 
subject, while of great interest to the north, was one which South 
Staffordshire men perfectly understood, he had thought it better to 
give a description of the Derbyshire coal field, and accompany it 
with a few remarks on “long-wall” working, in order that his paper 
might be generally interesting to all parties. Mr. Woodhouse then 
proceeded with the reading of the paper. In the first place he 
pointed out the boundaries and area of the field, and described its 
geological features. Having spoken at length on the nature and 
uses of the coal and ironstone found in different parts of the field, 
he next proceeded to the consideration of the progress of mining in 
Derbyshire. ‘The better to explain the matter he divided his paper 
into two periods—that anterior to 1826, and that subsequent to 1826. 
Up to 1790 mining operations in Derbyshire, he said, were carried 
on on a most limited scale, being confined to horse gins, rolls 
worked by men for raising coal, and sough adits, and clay levels for 
draining. Chain pumps were also used, and windmills were applied 
as the working power. Coals were carried through the country on 
the rude wains of the period, or on the backs of pack horses, and it 
could not, therefore, be expected that, with only these means of dis- 
posal, the quantity got was very large. Immediately after that 
peried a great impulse was given to mining in that district by the 
construction of canals. At about 1826 or 1827, although there was 
no record of the actual quantity of coal got, it was ascertained that 
about 500.000 tons per annum were carried up the canals in the 
Erewash district, and it was calculated that a similar quantity was 
consumed in the various furnaces and works in the district. And 
with a slight impulse this state of things continued until 1832. 
After that railways began to be established, and then the trade 
naturally received a tremendous impetus, and gradually rose to its 
present state of prosperity. After describing the various methods 
of ventilation adopted in different periods of the history of Derby- 
shire mining, Mr. Woodhouse went on to describe minutely the 
“ long-wall” working, but as the subject is perfectly understood in 
the district, it is unnecessary to enter further into it. Mr. Wood- 
house also introduced to the meeting a ventilation register, invented 
by Mr. William Buxton, under-viewer at Springwell Colliery, at 
Staveley. The instrument is intended to be used in the air course 
of mines, especially in coal mines, whatever may be the ventilating 
power employed, It is most advantageously placed at the con- 
fluence of the main return air course near the up-cast shaft in view 
of the furnace man where the furnace is used. Its performance con- 





* The vividness of the colours of the lithium spectrum is extraordinary : 
it contained a blue band of indescribable splendour. It was thought by 
many, during the discourse, that I had mistaken strontium for lithium, as 
this blue band had never before been seen. 1 have obtained it many times 
since ; and my friend Dr. Miller, having kindly analysed the substance 
made use of, pronounces it chloride of lithium,—J. T. 





sists in-—1st, the indication by separate fingers upon one index face 
of the quantity of air actually passing along each return at the time 

of observation; 2ndly, the registration, by separate pencils upon one 

register-paper, of the quantity of air at any desired intervals 

throughout the day or any longer period; 3rdly, the warning of the 

furnace man at any desired intervals to attend to the furnace; 4thly, 

the accumulation of proofs that the furnace man had done his duty, 

or that any other official has been at the instrument at any required 

time; 5thly, the indication of the progress of time. Thus the fur- 

nace man is at all times cognisant of the state of the return, and can 

regulate his fire accordingly ; also, in the event of a sudden or con- 

siderable fall in the indication of any one return, he will send word 

to the ventilator to examine into and remove the cause, Then the 

ventilator learns with certainty whether the furnace men are 

attentive. He has also certain and speedy warning of any stoppage 

or diminution of the air currents. The under-viewer has the same 

information as the ventilator, and ensures the attendance of the latter 

each day at the furnace to change the register papers, &c. The 

owner's property and the workmen's lives are rendered more secure, 

since the state of the pit is at all times communicated with tele- 

graphic despatch to those most able to apply a remedy in case of need. 

It is intended also that the registry papers should be entered daily, and 

preserved in a book at the colliery office for the examination of the 

Government Inspector at all times, and for production before the 
jury in the event of a fatal accident. A minute description of the 
instrument followed, and that was rendered the more clear by a 
model and drawings.—'The paper relating to the Ventilation Register 
was read by Mr. W. F. Howard.—A discussion took place, both on 
the subject of “long-wall” working and the ventilation register, and 
at its close a vote of thanks was passed to Mr. Woodhouse for his 
instructive and able paper. 

Mr. Stuart Smith next read a paper “On the Winning and Work- 
ing of the Cinderhill Colliery, near Nottingham.” With the aid of 
a map and plans Mr. Smith explained in a popular manner the 
extent, value, and method of working the colliery in question. 

The next paper, read by Mr. George Fowler, related to the work- 
ing of the main seam at Moira, particularly with reference to 
spontaneous combustion. The paper set forth that, about twelve 
miles south-west of Derby, there occurred an isolated patch of coal 
measures, Which, from its resemblance, in some points, to both the 
Derbyshire and Warwickshire coal-fields, claimed to be an outline 
of each; and from its position, occurring nearly midway between 
them, afforded a plausible reason for the theory that it had at 
some period connected them. As it was neither necessary nor 
possible to give any detailed description of the structure of this 
coal-field, Mr. Fowler contented himself with simply describing 
the working of the main seam of it at Moira, in Leicestershire. 
This he did at some length, explaining that the chief difficulty 
in working this seam was its liability to spontaneous combustion. 
So inflammable was this coal when acted on by a current of air, 
that pass-byes, where wagons stood, or any place where there was 
an obstruction driving the current of air against the packs, was liable 
to firing. After describing many curious instances of spontaneous 
combustion, Mr. Fowler went on to show the precautions taken at 
various periods to prevent them. In the e.riiest workings it was 
the custom to leave a pillar of solid coal on the ide of the gate-road; 
but this was not found to answer well. From the 1cnderness of the 
coal, the pillars, unless very wide, were much crus!.cd by the roads, 
both on floor and roof, were far more troublesome to keep in repair 
than when packed through the waste; added to which the cost of 
driving these roads, and the waste of coal caused by leaving the 
pillars, was considerable, ‘Trials were also m wwe of pillar and stall- 
work, but that was not found successful. ‘I’ : plan now adopted 
had hitherto been found to answer best; fires rarely occurred, 
and when they did there was little difficulty in taking down the 
packs, removing the heating rubbish, and filling the place with spoil 
bank. This plan was to pack the gate-roads on both sides with 
short lengths of cordwood laid in tiers lengthwise and crosswise, 
small slack being filled in to make it solid. To gain height 
2ft. of the nether coal was cut up under foot, and Ift. or 2ft. 
of the top coal taken down. Inside the waste, and about 4ft. 
from the pack or “ brattice,” a wall of stiff well-tempered clay, 
locally called “ wax,” was built; and as this was done near the 
face, when the workings are their full height, the sinking of the 
roof squeezes it out, and effectually seals up every crevice. It 
was not (continued Mr. Fowler) so easy as might have been wished 
to offer a satisfactory explanation for the causes of this liability to 
spontaneous combustion, for though the presence of pyrites was 
generally considered to be the reason, they often occurred without 
showing any such tendency. Perhaps the presence of salt, which, 
from its efllorescent qualities, moistened the coal and assisted in the 
decomposition of the pyrites, might be a reason. A careful analysis 
of the Moira coal, compared with others, and an accurate exami- 
nation of the gases produced in the different stages of spontaneous 
combustion, Mr. Fowler thought, would throw much light on the 
subject.—An animated discussion took place on the probable causes 
of spontaneous combustion.—Mr. J. K. Blackwell held that it was 
attributable to that peculiar oxygenic character of free open burning 
coal which existed before the coal became so concentrated as to 
become caking. He did not think pyrites had anything to do with 
it, because the thick coal of South Staffordshire, though very liable 
to spontaneous combustion, contained no trace of pyrites.—Mr. 
W. Mathews and other gentlemen, on the contrary, held that spon- 
taneous combustion was owing to the decomposition of pyrites, and 
many opinions as to its probable cause were expressed by several 
gentlemen in the meeting, and some interesting facts relating to the 
matter were elicited. The question of extinguishing the fire result- 
ing from spontaneous combustion was also discussed, and the 
general opinion seemed to be that the fire should be shovelled out, if 
possible, and, if it were not possible, that the plan described by 
Mr. Fowler should be adopted, ‘The chairman expressed his grati- 
fication that the subject had been so ably ventilated, and said it was 
one to which it was still necessary to devote much attention. 

Messrs. J. J. Atkinson and J. Daglish then read papers “ On the 
Friction of Anemometers.” Mr, Daglish commenced by observing 
that the proper distribution of air in mines was only second in im- 
portance to obtaining a sufficiently large quantity of it, and it was 
hardly possible efficiently to do this without some method of ascer- 
taining the true quantity in each current, so as to allot to each the 
proper proportion of the whole. Indeed, without some method of 
measuring the gross quantity, it would be impossible to know at 
any hour when the ventilation was sufficient in quantity for the re- 
quirement of the mine. The measurement of the velocities of 
currents of air was therefore an important requirement in the proper 
management of coal mines, and the various methods employed to 
this end might be classified into three groups. First, by travelling 
at the same velocity as the current, and noticing the distance passed 
over in a unit of time; and this could be effected by carrying an 
exposed flame in the direction of the current at such a rate as to 
avoid any deflection of the flame from the vertical, and assuming the 
velocity of the current to be the same as that required in order to 
produce this effect. Secondly, determining from observation the 
rate at which small floating particles were carried along by tho 
current, and assuming their velocity to be identical with the air 
current itself; smoke from exploded gunpowder, &e., was employed 
for this purpose. Thirdly, by using machines or apparatus of various 
forms ; and these were again divided into three classes ters 
having vanes made to revolve by the current, such as those of 
Combes, Biram, Whewell, Osler, and Robinson ; instruments affected 
by the force of the wind without being subjected to any continuous 
motion, such as Dr, Lind’s, Hemmant’s, and Dickenson’s anemo- 
meters, and anemometers of a more complex character, such as 
Lester's. He then went on to show that the first system, that of 
using candles, was very good up to a certain velocity of current, but 
that, after that, they were useless, the reason being that if the person 
carrying it went faster than a walk the flame was rendered unsteady 
and useless. As to the second group, they were rude and uncertain 
at any time. Mr. Daglish then went on to describe, with the aid of 
plans explained by Mr. Atkinson, the action of the various anemo- 
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meters in use, and to point out the advantages and disadvantages 
resulting from their employment. A number of experiments had 
been made by the writers of the paper, so as to show the defects of 
the existing anemometers, and to ascertain the n y corrections, 
in order to obtain more accurate results, to show which they had 
worked out a large number of formula applicable to the instruments 
under consideration. These valuable experiments were made by the 
writers with the aid of a whirling machine invented by themselves. 
The difficulty of ascertaining the exact velocity of a current of air 
is well known. The air being invisible, as a resort to get out of 
that difficulty, the whirling machine was constructed, and it can be 
moved a ta known velocity by nem | the instrument against a 
still atmosphere. The writers concluded by promising the result of 
future experiments at a future meeting of the institute. ‘ 

Mr. Henry Johnson, of Dudley, next read a paper on “ Workings 
in the Thick Coal.” He set out by observing that his paper was 
intended rather for the information of his friends from a distance 
than for those in the immediate neighbourhood, and he accompanied 
his remarks with a hearty welcome to those who had come to pay a 
visit to this district. He then went on to describe, in a remarkabl 
clear and often humorous manner, the names and thickness of each 
measure, comprising the workmen’s stints in each; gate-roading, 
how formed, &c.; air heading, how formed, &c.; opening the work, 
bolt holes, getting the bottom coal, cutting the top coal, nature of 
floor and roof, robbing the pillars, cutting in at the boat hole, dam- 
ming up; opening new work; fine sink; the introduction of top air 
heading gases (peculiar to the district) and the old method of firing it ; 
the produce of thick coal per acre; produce of the second working ; 
proportions of coal lumps and slack ; high royalties, lax mining dis- 
cipline in the district, and ventilation. With each of these portions 
of his subject he dealt at length; but as those of our readers who 
are interested in this matter fully understand it, it is unnecessary to 
enter further into the subject matter of the paper. Suffice it to say 
it was an able and exhaustive one, and that at its close, after a short 
discussion, a vote of thanks was passed to Mr. Johnson, on the 
motion of the chairman, ; . ’ 

The next paper was read by Mr. P. 8. Reid, the subject being 
“ Boring through Quick Sands.” It was clearly and scientificall 
handled, and at its close a short discussion took place as to whether it 
was desirable to proceed further or not. It being nearly five o'clock it 
was resolved to dissolve the sitting, and the following papers were 
left over till the next mecting :—Messrs. Atkinson and Coulson, on 
Shaft Tubing; Mr. John Daglish, on the same subject; Mr. N. 
Wood, on Team Wash; Mr. J. K. Blackwell, on Ventilating 
Machines; Mr. 8. Orme, on Seaton Burn Colliery Boiler Explosion ; 
and Mr. E. Lever, on Material for Conducting Air Currents in 
Collieries. . ; 

A vote of thanks was passed to the Council of the Midland Insti- 
tute, and the Dean of Faculty and Manager of Queen’s College, for 
the use of their rooms during the meeting. 

The chairman then addressed a few words to the meeting, ex- 
pressing his gratification at the large amount of interest taken in the 
meeting by the gentlemen of the district, and, on behalf of the insti- 
tute, thanking them for their attendance. He also stated that the 
institute would be glad to hold future meetings, here or elsewhere, 
whenever it might be desirable to do so, 

A vote of thanks to the president, on the motion of Mr. Mathews, 
brought the proceedings to a close. ey 

The meetings were concluded on Thursday by an excursion into 

the South Staffordshire district, and a visit to some of the principal 
ironworks and coal mines there. The members started by special 
train from Birmingham early in the morning, and stopped first at 
Spon Lane, from thence they walked to Messrs. Bagnall’s pits at 
West Bromwich (Neath Colliery). About 100 of them descended the 
shaft to see the ten-yard coal and the rib and pillar workings of the 
same, and as the majority of the engineers came from the North, 
where the measures of coal are generally much thinner than in 
South Staffordshire, the inspection was not without interest. ‘They 
next went on to Oldbury, and passed through Messrs. Dawes’s iron- 
works at Bromford, where luncheon was provided. Many of them 
descended another pit here to notice the thick coal, with long-wall 
workings, half thickness. From Oldbury the excursion train con- 
veyed them to Hound Oak, and they went over Lord — 8s new 
ironworks, the many beautiful mechanical contrivances of which 
elicited considerable praise. ‘The strike of the puddlers, however, 
had necessarily stopped nearly all operations, and the works con- 
sequently presented a quiet and almost desolate appearance. The 
rolling machines and the double-action steam shears were the prin- 
cipal objects of interest. They were engaged rolling and cutting 
plates for bridges—an order from Messrs. Cochrane's works, Great 
interest was also exhibited respecting the fine samples of iron and 
steel in the warehouse and offices. One long bar, 3}-in. in diameter, 
was twisted (cold) into a tight knot. ‘The means adopted to twist the 
bar was hydraulic pressure, and the amount of pressure employed 
was equal to 1/4} tons. ‘There were several other smaller bars 
twisted in a similar manner, and among the general specimens was 
a square inch of iron which had sustained a tension of 414 tons with- 
out breakage, and with an elongation of only 316. At these works 
there is in operation an invention of Mr. Thomas Swinnerton’s for 
generating gas in the hot-blast ovens, to be used in lighting the 
works at Round Oak and the Level. ‘The gas is produced from the 
spare heat in the ovens, and thus a great saving in fuel is effected, 
and the erection of a gas bed, or retort house, is unnecessary. 
From Lord Dudley’s works the excursionists proceeded to Messrs. 
Cochrane’s, at Woodside, where extensive contracts are always in 
course of completion, ‘The works now going on are iron bridges 
for Hungerford, Westminster, and Charing Cross, together with 
bridges for Indian and Swedish railways, and the various operations 
connected with the manufacture of these extensive engineering 
works attracted great attention. Heaton’s patent ccke oven, by 
which good coke for blast furnaces is produced from refuse slack, 
mixed with 25 per cent. of pitch or other bituminous substances, ap- 
peared to excite some astonishment, the saving of fuel being so great, 
not to mention the fact that, for some purposes, it is much moresuit- 
able than expensive coke produced from good coal. The patent 
expanding core bar machinery, invented by Mr. Henry Cochrane, 
was engaged making pipes for the South Staffordshire Waterworks 
Company, and the advantages of the invention were explained to be 
a great saving of fuel, and the rendering haybands unnecessary. 
‘There is also less necessity for so many core bars. Mr. Job Taylor's 
patent cupola was also among the attractions of the works and its 
merits were stated to be that, by a particular arrangement of the 
tuyeres in applying the blast, fuel was saved, and molten iren pro- 
duced at much less cost than is the case with the old appliances. 
There were also machines for drilling and planing iron plates. ‘The 
first is an invention of Mr. John Cochrane, and drills sixty-four or 
eighty rivet holes and bridge plates, or angle iron, in the course of a 
few moments. Yesterday it was drilling one-inch plates for Charing 
Cross Bridge. The latter machine was planing plates and girders 
for the same work. From Woodside the engineers went to the 
Castle at Dudley, and perambulated the magnificent limestone caverns 
underneath that ancient pile. They were brilliantly illuminated for 
the occasion by upwards of 8,000 candles, arranged in devices along 
the sides and at the ends. The massive “ ribs and pillars” were 
brought out in strong and grand relief by means of coloured tires. 
Having seated themselves upon this artificial splendour, the party 
returned to the court-yard to lunch, and haying subsequently visited 
the Foxyards, at Tipton, where a measure of coal nearly 13 yards in 
thickness outcrops, and appears upon the surface, they went back by 
train to Birmingham. 

On Wednesday the members, with the president at their head, 

dined together in the Music Hall, in Birmingham, and a very agree- 
able gathering it was. 








Baick Macuinery.—Messrs. Bradley and Craven, of Wakefield, 
exhibited dry-clay brick machinery, of the weight of sixty tons, at 
+the Leeds show. The performance of this massive machinery 


attracted much attention, the work produced being of excellent 
quality. 


THE THAMES EMBANKMENT. 
Rerort oF THE COMMISSION PRESENTED TO PARLIAMENT JULY 25th, 1861. 


We, the undersigned members of your Majesty’s commission— 
appointed to examine into plans for embanking the river Thames 
within the metropolis, so as to “ provide with the greatest efficiency 
and economy for the relief of the most crowded streets, by the 
establishment of a new and spacious thoroughfare, for the improve- 
ment of the navigation of the river, and which will afford an 
opportunity of making the low level sewer without disturbing the 
Strand or Fleet-street, and also to report upon the cost and means of 
carrying the same into execution”—now humbly submit to your 
Majesty the conclusions at which we have arrived, and the recom- 
mendations we have agreed to offer. 

2. The nature of the inquiry entrusted to us was made known to 
the public by advertisement in the newspapers, and more than fifty 
designs were presented for our consideration. A short description 
of each is given in appendix A, and the authors and other persons 
interested have had the opportunity of publicly explaining and illus- 
trating their respective views upon the subject. The evidence given 
by the parties will be found in appendix B. 

3. The main features of the majority of the plans are an embanked 
roadway on the north side of the river, and the formation of docks 
with a view to retain all the existing wharves ; in others, railways 
in addition to the roadway and docks have been proposed; whilst 
in a few a solid embankment and roadway without either docks or 
railways have been suggested. Amongst these latter is a plan sub- 
mitted by Mr. Shields, some of whose suggestions appear to us to 
afford in a greater degree than any of the other designs, the basis 
upon which an efficient and economical scheme may be founded. 
We desire, however, to express our high appreciation of the great 
engineering skill and ability that has been displayed in many of 
those designs which contemplated the construction of docks and 
railways. 

4. The wharf property between Westminster Bridge and the 
Temple Gardens is, for the most part, devoted to the coal trade. 
We find that great facilities are now afforded for the distribution of 
coal by the new system of unshipping in the docks into railway 
wagons, and by various depéts on the railways in and near the 
metropolis. We are of opinion that public convenience no longer 
necessitates the continuance either of the coal or any other trade in 
this immediate locality. We, therefore, think that it would not be 
expedient to construct and maintain docks for the sake of preserv- 
ing the existing wharves between the points we have mentioned; 
whilst their removal will greatly simplify the formation of the 
embankment, and add to the beauty of the river. The wharf 
property, however, between the Temple Gardens and Blackfriars 
Bridge cannot, in our opinion, be so treated; and that eastward of 
Blackfriars Bridge is so important, in a commercial point of view, 
that we do not recommend any interference with it. 

5. Having regard to these and other considerations, we are of 
opinion that we shall best fulfil your Majesty’s instructions and pro- 





vide for the requirements of the public, by establishing a spacious 
thoroughfare between Westminster Bridge and Blackfriars bridge, | 
by means of an embankment and roadway; and that the new | 
thoroughfare thus created should be continued on eastward from 
Blackfriars Bridge by a new street, according to the line formerly | 
laid down by Mr. Bunning, the City’s architect, from the west end 
of Earl-street across Cannon-street, to the Mansion House. With- 
out such a street no relief whatever would be given to the crowded 
a of Ludgate-hill, St. Paul’s Churchyard, and Cheap- 
side. 

6. The line of embankment at Westminster would coincide with 
the terrace of the Houses of Parliament, and from thence to Black- 
friars Bridge would nearly follow the line laid down for the Cor- 
poration of the city of London in 1841 by Mr. Walker, Captain 
Bullock, Mr. Saunders, and Mr. Leach. The general level of the | 
embankment and road would be 4ft. above Trinity high water. | 
The road would commence at Westminster by an easy descent 
opposite the Clock Tower, and be continued on, 100ft. in width, to 
the eastern boundary of the Temple Gardens; from this point the 
road would be reduced to 70ft. in width, and carried on a viaduct 
supported by piers of masonry, rising to the level of Blackfriars 
Bridge, so constructed as to leave a breadth of water for the con- 
venience of the City Gasworks and the adjoining wharves of about 
70ft. or 80ft. The spaces between the picrs under the ascending 
road would be left available for barges to lie, and afford easy access 
to the water between this structure and the wharves. | 

7. From Westminster Bridge to the eastern boundary of the 
Temple Gardens the embankment—sustained by a river wall-—would | 
be solid in its whole breadth; which breadth opposite Richmond- | 
terrace would be 220ft. from the existing river wall. At Hunger- | 
ford it would be 320ft. from the existing wharf; at Somerset House 
about 120ft.; and at the Temple about 220ft. The plan accom- | 
panying this report sets forth the entire scheme. 

8. With respect to the appropriation of the reclaimed land, we | 
would recommend that so much of it as shall be in front of the Crown 
property—which will be about 120ft. in width in its narrowest part 
—should be laid out in ornamental gardens for the accommodation of 
the occupiers of the houses, and that the portion in front of the Temple 
Gardens, also about 120ft. wide, be placed at the disposal of the society | 
to be dealt with in a similar manner. The other portions of the re- 
claimed land may either be kept open for the health and recrea- 
tion of the public, or be applied to building purposes. 

9. We propose that communications should be made with the 
intended Sooines y from Whitehall, opposite the Horse Guards, and 
also from some a the streets in the Strand; and that a new street 
should be formed passing through the Savoy to Wellington-street. 
The frontages on these streets would offer eligible sites for building, 
as would also the inner frontage of the new road, if it should here- 
after be thought fit so to utilise the ground. We, however, feel it 
our duty to recommend that while economy and utility in laying 
out and disposing of the ground should be kept in view, endeavours 
should be made to invest this new and conspicuous work with some 
elements of interest and beauty. 

10. For the improvement of the navigation we recommend that 
the existing shoals between Waterloo and Westminster bridges 
should be removed, due regard being had to the foundations of the 
former. Also, that an uniform low-water channel of 6ft. in depth 
at ordinary spring tides, and 500 feet in width from the embank- 
ment wall, be secured, and thus the stream be more equalised in 
velocity. If at any future time any effect should be produced on 
the river from the diminution of its capacity for tidal water by 
reason of the embankment, arrangements may be made higher up 
the river, by dredging, or by a tidal reservoir, to compensate for the 
loss. The consideration, however, of this matter would naturally 
devolve on the Conservators of the river Thames. 

11. The embankment and street we have proposed will afford an 
opportunity of making the low level sewer without disturbing the | 
Strand or Fleet-street, and at the same time facilitate the construc- | 
tion of the sewer eastward of the embankment. 

12. We are not prepared to recommend the construction of an | 
embankment on the Surrey shore at preseut, but if hereafter it | 
should be thought desirable or necessary to embank any portion of | 
it, the scheme we have proposed for the Middlesex side will not in 
any way interfere with it. 

13. With regard to that part of our instructions in which we are 
commanded by your Majesty to “report on the costs and means of 
carrying the same into execution,” we beg to report that we esti- 
mate the cost of the land, making compensations, constructing the 
embankment and roadways, and also acquiring the property in the 
City for, and forming the new street to the Mansion House, at 
£1,500,000. This amount, however, would be reduced should it be 
thought right to dispose of any of the reclaimed land on the bank 
of the river for building purposes. 

14. Parliament having appropriated the coal dues to provide for 
the outlay necessary for this great work, it only remains for us to 














express our opinion as to the “means of carrying the same into 
execution.” 


15. Looking at the magnitude of the work, the important and 
varied interests, both public and private, which will be affected— 
and the urgent necessity for its early completion—we are of opinion 
that the control and management of the undertaking should be 
entrusted to a special commission, appointed by your Majesty, in 
order to ensure the speedy and economical attainment of an object 
so much needed by the public, and affording so favourable an 
opportunity for the improvement of the river and adornment of the 
metropolis. 

All which we humbly report to your Majesty. 

Witness our hands and seals, this twenty-second day of July, 


Wim Cvsirr. (1.8.) 
JosHua JEBB. (1..8.) 
Dovetas Gatton. (L.8.) 
Epwp. Bursrat. (1.8.) 


Henry A. Hunt. LS.) 
Joun Rosrnson M‘Cuean. rs) 
Henry Kryescore, Secretary. 





TRIAL TRIP OF THE BLACK PRINCE. 


Tue preliminary trial trip of the Black Prince took place on 
Tuesday in the Clyde. The vessel, it will be remembered, was 
launched on the 27th of February. The engines, after being placed 
in position, were tried about a month ago, but without the propeller, 
and made 120 revolutions, equal to 960 lineal feet per minute of the 
enormous (112-in.) pistons. In the trial on Tuesday she would 
have been lashed at moorings had it not been feared that the dis- 
turbance of the water occasioned by the propeller would have under- 
mined the quay walls. The ship was accordingly got ready for a 
run in the Firth of Clyde, a large number of people being on board. 
She left Greenock at half-past twelve, passing the Cloch at half-past 
one, She was put about abreast of the Cumbrae, having run quite 
14 knots an hour, with 20]b. steam and 52 to 58 revolutions of the 
engines per minute. The 40 fires of the 10 boilers were all lighted. 
The ship answered her helm perfectly, although, as the rudder had, 
during the trial, to be worked with blocks and tackling, it required 
some time to get her round. After running up the Firth, she was 
again put about on another outward run, passing the Cloch at 
3h. 36m, The steam was eased upon the engines once or twice, 
there being, probably, some heating on this, the first trial. The 
Black Prince reached Greenock, on her return, at about six o'clock. 








Ratways In Vicrorta (Avstrata).—An important report has 
just been published by the railway department of the Melbourne 
Government on the position of the railways under their control at 
the close of the year 1860. Itappears that the amount expended in 
1860 on the staff, superintendence, working, and maintenance of the 
lines was £133,348, of which £51,526 is chargeable to construc- 
tion. The number of train miles run was 274,670, the receipts 
derived from trafic of all kinds were £102,328, and the net profits 
were £20,505. The amount required for expenditure of a similar 
character during the current year is £190,729, of which £43,933 will 
be chargeable to construction. The mileage provided for in the 
estimates is 562,850 miles, the anticipated revenue for the current 


| year is £200,000, and the net profit is expected to be £50,000. The 


amount expended in 1860 on construction account was £2,230,028, 
including £750,000 paid for the purchase of the Geelong and Mel- 
bourne line. The amount required for construction for the current 
year will be £2,050,000, ‘The engineer-in-chief reports a necessary 
expenditure of £250,000 on the Geelong and Melbourne, of which 
£130,000 will be required to be expended during 1860. It is 
anticipated that a further extension of the main line to Woodend 
will be shortly ready for traffic, and that the Geelong and Ballarat 
Itailway will be ready for opening before the close of the present 
year. The expenditure and liabilities incurred in the constructiun 
of the Williamstown, Castlemaine, Sandhurst, and Geelong and 
Ballarat lines amounted, at the close of 1860, to £7,078,233, or, in- 
cluding the £750,000 paid forthe Geelong and Melbourne, and directed 
by the colonial legislature to be charged to the authorised loan of 
£8,000,000, to £7,828,233. This statement does not include the cost 
necessary for continuing the main line from Sandhurst to the Murray, 


| erecting a permanent workshop at Williamstown, and goods and pas- 


senger stations at Melbourne. The total amount of railway debentures 
placed for sale to December 31, 1860, was £4,000,000, upon which a net 
profitof £239,770 had been realised. ‘The present working lines have not 
been yet charged with any portion of the interest which has accrued 
in the cost of their construction—first, because of their incomplete- 
ness and limited traffic ; and, secondly, in consequence of their use 
for the conveyance of plant and material for the general construction 
of the main lines. Mr. H.C. E. Childers, M.P., of Eaton-square, has 
acted as agent in London for the Victorian Government in supervising 
the shipment and purchase of railway plant and stores. A detailed 
statement of the earnings of the lines in operation at the date of the 
report shows that the receipts were as follows in 1860: 


Passengers. Goods. 
Mainline .. .. «- «oo oo £60,858 .. .. £17,046 
Williamstown line .. .. .. 9,555 .e .. 11,741 


Geelong line .. .. .. « GAOO sc “0 4,079 
These figures are not very encouraging, although, no doubt, every 
year will witness an improvement. 

Water To Paris.—The Patrie, which is strongly opposed to the 
plan of bringing water to the French capital from a distance, has 
the following article on the subject: —“ It is well known that the 
Emperor, wishing to provide a public promenade for the eastern 
arrondissements of Paris, suggested to the Prefecture of the Seine 
the propriety of appropriating the wood of Vincennes to that purpose. 
The municipal administration declined to carry out this project on 
the ground of the great expense. His Majesty then took the 
cost upon himself. The wood of Vincennes was transformed and 
embellished at the expense of the Imperial purse, and his 
Majesty then presented it to the city of Paris. To embellish the 
wood of Vincennes, water was necessary. The Ponts-et-Chaussées 
proposed to collect the springs from the hills of Montreuil and 
Fontenay; but the Emperor, after a personal inspection of the 
locality, thought the supply would be insufficient, and suggested the 
possibility of filling the lake of Vincennes with water raised from 
the Marne at the fall of St. Maur. M. Dufrayer, the engineer at 
Marly, was consulted, and he gave an opinion that there was no 
necessity for a machine like that at Marly, as M. Fourneyron’s 
turbines would answer the purpose perfectly, and he was accordingly 
charged with the works. A forty-horse power fall of water, taken 
from the mills of St. Maur, was rented of M. Darblay for 13,000f. 
a-year. Besides this yearly charge, the civil list expended 91,000f. 
for erecting the turbines and laying 1,500 metres of cast-iron pipes, 
which carried the water to the lake in the wood. It fortunately 
happened that the lake was filled the day before the arrival of the 
French soldiers from Italy, and they formed the famous bivouac of 
St. Maur round the lake made by the Emperor’s munificence. Ever 
since the turbines of St. Maur, by the fall of the Marne, daily raisea 
mass of 5,0U0 cubic metres of water toa heightof 44 metres inthe wood 
of Vincennes, imparting to it a degree of freshness which is one of its 
principal charms. ‘Thus, by the Emperor’s own decision, and at the 


| expense of his privy purse, two great works, showing the incom- 


parable resources of hydraulic engineering, have been almost 
simultaneously established in the immediate vicinity of the capital— 
at St. Maur and Port Marly. But the most curious point is that one 


! of these establishments, that of St. Maur, which raises the Marne by 


the Marne, is now in the hands of the Municipal Administration, to 
which the Emperor presented it—in the hands of that very adminis- 
tration which, instead of initiating the great example set before it, is 
bent on imagining fantastic projects of aqueducts, more or less 
imitated from the Romans. Let us hope that the sovereign 


| decision, which has caused the waters of the Seine and the Marne to 


| 


be so economically raised to the heights of Versailles and Vincennes, 


| will again intervene, and also cause the waters of the Seine to be 


raised by the Seine itself, to all the quarters of Paris.” 
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INSTITUTION OF CIVIL ENGINEERS. 
SUBJECTS FOR PREMIUMS, 


Session, 1861-62. 

Tue council invite communications on the following, as well as 
other subjects, for premiums. 

For a limited number of papers of distinguished merit, pecuniary 
awards will be made, not exceeding in each case twenty-five guineas, 
in addition to the honorary premiums. The subjects numbered 
4, 19, 28, 32, and 55, have been selected as those upon which, it is 
hoped, such communications may be received during the ensuing 
session. But papers on other subjects, if of adequate merit, will 
be taken into consideration in the adjudication of the pecuniary 
awards. 

1. On the principles upon which the works for the improvement 
of river navigation should be conducted, and the effects of the works 
upon the drainage and irrigation of -the district; including accounts 
of the systems of movable dams (“ barrages mobiles”) in rivers on 
the Continent. 

2. On the effect of engineering works in causing injurious scour, 
flooding, or silting-up, in tidal estuaries, or rivers. 

3. On the effect of sluicing, in removing and preventing deposits, 
at the entrances of docks on the coast and in tidal rivers. 

4. On reclaiming land from seas and estuaries. (‘Twenty-five 
guineas), 
~ 5. On the results of employment of steam power on canals, and 
of other measures for the improvement of canals as a means of con- 
veyance for heavy traflic. 

6. On the method of constructing foundations, for large strue- 
tures, in deep water; and on the various systems of driving 
piles. ; : 

7. Description of casts, or wrought, iron cranes, scaffolding and 
machinery, employed in large works, in stone quarries, as hoists, or 
lifts on quays, in warehouses, &c., especially where either steam or 
water is used as a motive power. 

8. The selection of sites for the construction of docks on the 
course of tidal streams, with reference to communication with rail- 
ways and with inland navigation. 

9. The selection of sites for, and the principles of the construction 
of, breakwaters, harbours of refuge, piers, moles (whether solid, or 
on arches), sea walls, and shore defences; illustrated by examples 
of actual works. 

10. On the arrangement and construction of floating landing- 
stages, for passenger and other traftic. 

11. The construction of lighthouses, their machinery and lighting 
apparatus ; with notices of the methods in use for distinguishing 
the different lights. 

12. On the mechanical methods of boring and of sinking large 
shafts, of introducing the tubbing and the impervious lining, and 
of traversing running sand and other difficult strata. 

13. The results of contrivances for facilitating the driving of tun- 
nels, or drifts infrock. 

14. Accounts of the various modes adopted for moving earth in 
tunnels, cuttings, or embankments, with the cost. 

15. On the different systems of swing, lifting, and other opening 
bridges, with existing examples, 

16. On the construction of suspension bridges, with rigid plat- 
forms, and the modes of anchoring the stay-chains. 

17. The resuits of a series of observations on the flow of water 
from the ground in any large district; with accurately-recorded 
rain-gauge registries, in the same locality, for a period of not less 
than twelve months. 

18. On the construction of catch-water reservoirs in mountain 
districts, for the supply of towns, or for manufacturing purposes. 

19. Accounts of existing waterworks; showing the methods of 
supply, the distribution throughout the streets of towns, and the 
general practical results. (Twenty-five guineas 

20. The comparative duty performed by, and improvements in the 
construction of, modern pumping engines for raising water, for the 
supply of towns, or for the drainage of mines; noticing, in the 
latter case, the depth and length of the underground workings, the 
height of the surface above the sea, the geological formation, the 
contiguity of streams, &c. 

21. The results of the use of bucket and rotary pumps, for lifting 
large quantities of water to a limited height, as at the Haarlem Meer, 
or at Whittlesea Mere, or for the purposes of irrigation ; with descrip- 
tions of the machinery employed, and the application of such 
machinery to the raising of the sewerage of large towns. 

22. The drainage and sewerage of large towns; exemplified by 
accounts of the systems at present pursued, with regard to the level 
and position of the outfall, the form, dimensions, and material of the 
sewers, the prevention of emanations from them, the arragements for 
connecting the house drains with the public sewers, and the disposal 
of the sewerage, whether in a liquid form, as irrigation, or in a solid 
form after deodorisation. 

23. On the means of rendering large supplies of water available 
for the purpose of extinguishing fires, and the best application of 
power to the working of fire engines. ; s 

24. On boiler inspection as practised in this country and on the 
Continent, with remarks as to the comparative merits of the two 
systems. 

25. On the causes of the alleged failure in economising fuel in 
working steam expansively, and the probable conditions for insuring 
success. 

26. On the results of the use of superheated steam, and of surface 
condensation. 

27. On substitutes for steam, and the causes of their failure. 

28. On the results of the use of tubular boilers, and of steam at an 
increased pressure, for marine engines, noticing particularly the 
difference in weight and in speed, in proportion to the horse-power 
and the tonnage. (‘Twenty-five guineas.) 

29. On the measure of resistance to steam vessels at high 
velocities. 

30. The substitution of machinery for manual labour, for raising, 
lowering, and reefing the sails, weighing the anchor, &c., on board 
ship. 

31. On steam vessels of light draught for the shallow rivers of 
India, &e. 

32. On the form and materials for floating batteries and iron- 
plated ships (“ frégates blindées”), and the points requiring attention 
in their construction. (‘I'wenty-tive guineas.) 

33. On the construction of rifled and breech-loading artillery ; and 
on the initial velocity, range, and penetration of ritled projectiles, 
and the influence of atmospheric resistance. : 

34. Description of street railways and carriages, as used in the 
United States of America, in Paris, and elsewhere, with the results. 

35. Improvements in the construction of railway carriages and 
wagons, with a view to the reduction of the gross weight of 
passenger and goods trains; also of railway wheels, axles, bearings, 
axle-boxes, and brakes, and of bearing, traction, and buffer springs; 
treating particularly their ascertained duration and their relative 
friction. 

36. Descriptions of the various kinds of machinery in use in the 
principal shipping ports for the shipment of coal; noticing parti- 
cularly those in which the greatest expedition is combined with the 
least amount of breakage of the coal; and also accounts of the 
means of unshipping and measuring, or weighing the coal, on its 
arrival in port. 

37. On the means of utilising the products of the distillation of 
coal, so as to make coke commercially as cheap as coal; with de- 
scriptions of the ovens, and of the best processes used in Great 
Britain and on the Continent in the manufacture of coke. 

38. The precautions to be adopted for guarding against accidents 
by tire-damp and after-damp in mines. 

39. The chemical analysis, and the application to economic pur- 
poses, of the gases gene ated in iron blast furnaces. 

40. Description of modifications of the present systems of smelting 
iron ores, of improvements in the conversion of cast iron into the 


























malleable state, and of the manufacture of iron generally, comprising 
the distribution and management of ironworks. 

41. Improvements in the manufacture of iron for rails and wheel 
tyres, having special reference to the increased capability of resisting 
lamination and abrasion; and accounts of the machinery required 
for rolling heavy rails, shafts, and bars of iron of large sectional 
area. 

42. On the construction and application of steam hammers. 

43. On the use of steel bars and plates in engine-work and 
machinery, for boilers and for shipbuilding. 

44. The process of manufacture, and mode of treatment, of alu- 
minium. 

45. On the forms and dimensions of journals of machine-shafts, 
axles, &c. ; with the best composition for the linings of bearings, and 
the most approved methods of lubricating. 

46. Ou the mechanism of astronomical instruments, 

47. On machinery adapted for the better separation of the various 
substances found in combination with metallic productions. 

48. On the substitution of machinery for manual labour in mining 
operations; and on hydraulic machinery in mines, 

49. On the improvements which may be effected in the buildings, 
machinery, and apparatus, for producing sugar from the cane in the 
plantations and sugar-works of the British colonies, and the com- 
parison with beet-root, with regard to quantity, quality, and economy 
of manufacture. y 

50. Accounts of improvements in flax and cotton machinery, and 
in the processes for preparing those substances for manipulation. 

51. An account of the mechanical means at present in use for 
facilitating the operation of packing materials and goods whether by 
hydraulic power, or otherwise. 

52. The use of vulcanised, or mineralised caoutchouc ; the means 
of increasing its durability, and the modes of causing its adhesion to 
metal. 

53. On the application of photography to engineering. 

54 On the application of the electric telegraph to railway train 
signalling. 

55. Railway accidents—their causes and means of prevention; 
showing the bearing which existing legislation has upon them. 
(Twenty-five guineas.) 

56. Memoirs and accounts of the works and inventions of any of 
the following engineers:—Sir Hugh Middleton, Arthur Woolf, 
Jonathan Hornblower, Richard Trevithick, William Murdoch (of 
Soho), Alexander Nimmo, and John Rennie. 

Original papers, reports, or designs, of these, or other eminent 
individuals, are particularly valuable for the library of the institu- 
tion. 

The competition for premiums is not confined to members or 
associates of the institution, but is equally open to all persons, 
whether natives or foreigners. 

The council will not consider themselves bound to award any 
premium should the communication not be of adequate merit, but 
they will award more than one premium should there be several 
communications ou the same subject deserving this mark of dis- 
tinction. 

The communications must be forwarded, on or before the 1st of 
January, 1862, to the house of the institution, No. 25, Great George- 
street, Westminster, 8.W., where copies of this paper, and any 
further information, may be obtained, 

Cuartes Mansy, Honorary Secretary. 
James Forrest, Secretary. ‘ 
25, Great George-street, Westminster, 8. W., 
July, 1861. 


Extracts from the Minutes of Council, February 23rd. 

The principal subjects for which premiums will be given are :— 

“1. Descriptions, accompanied by plans and explanatory draw- 
ings, of any work in civil engineering, as far as absolutely executed, 
and which shall contain authentic details of the progress of the 
work. (Smeaton’s account of the Eddystone Lighthouse may be 
taken as an example.) 

“2. Models or drawings, with descriptions of useful engines and 
machines; plans of harbours, bridges, roads, rivers, canals, mines, 
&c.; surveys and sections of districts of country. 

“3. Practical essays on objects connected with civil engineering, 
such as geology, mineralogy, chemistry, physics, mechanic arts, 
statistics, agriculture, Xc.; together with models, drawings, or descrip- 
tions of any new and useful apparatus or instruments applicable to 
the purposes of engineering or surveying.” 


Excerpt Bye Laws Section XIV., Clause 3. 

“Every paper, map, plan, drawing, or model presented to the in- 
stitution shall be considered the property thereof, unless there shall 
have been some previous arrangement to the contrary, and the 
council may publish the same, in any way and at any time they 
may think proper. But should the council refuse or delay the pub- 
lication of such paper, beyond a reasonable time, the author thereof 
shall have a right to copy the same, and to publish it as he may think 
fit, having previously given notice, in writing, to the secretary of 
his intention. No person shall publish, or give his consent for the 
publication of any communication presented and belonging to the 
institution, without the previous consent of the council.” 

Instructions for Preparing Communications. 

The communication should be written in the impersonal pronoun, 
and be legibly transcribed on foolscap paper, about thirteen inches 
by eight inches, the lines being three-quarters of an inch apart, on 
the one side only, leaving a margin of one inch and a-half in width 
on the left side, in order that the sheets may be bound. 

The drawings should be on mounted paper, and with as many 
details as may be necessary to illustrate the subject, and should be 
to such a scale that they may be clearly visible, when suspended on 
the walls of the theatre of the institution, at the time of reading the 
communication, or enlarged diagrams may be sent for the illustra- 
tion of any particular portions. 

Reduced drawings for the illustrative plates and woodcuts will be 
required, as soon as the papers are accepted, 

Papers which have been read at the meetings of other scientific 
societies, or have been published in any form, cannot be read at 
a meeting of the institution, nor be admitted to competition for the 
premiums. 


Tue Sreamsure Great Fastern.—The following abstract of log 
from Liverpool towards Quebee shows the distance run each day :— 
“June 27th, 12.30 p.m., weighed anchor and steamed down the river; 
12.50, passed the Rock ; 1.20, passed Crosby Lightship ; 1.35, Formby 
Lightship; 2.15, Bell buoy, and discharged pilot; 2.30, a-head full 
speed; 6, Skerries abeam 1} miles; 6.30, South Stack §8.E. 
by E. 14 miles; 10.35, Arklow Lightship N.W. 9 miles; 
11.40, Blackwater ightship N.W. 10 miles; midnight, fine 
weather. June 2&th, 300 miles; 1.30 am., Tuskar N.W. by N. 
1} miles; 2.45, Saltees Lightship N. 3 miles; 6.50, Ballycotton 
abeam; 10.30, Stags abeam 3 miles; 11.10, Fastnet abeam 2} miles; 
noun, dense fog. June 29th, 302 miles; a.m., strong head wind; 
moderate, and smooth water. June 30th, 318 miles; a.m., light 
breeze, and dense fog throughout the day and night. July Ist, 
321 miles; a.m., calm, with dense fog; noon, clear and fine, 
July 2nd, 340 miles; a.m., calm, with dense fog throughout the day ; 
4 a.m., lat. 50 N., long. 41 W., passed the steamship Arabia, bound 
east: from lat. 49 N., long. 44 W., to lat. 48 N., long. 50 W.; passed 
July 3rd, 320 miles ; a.m., calm, with 
dense fog all day; passed several icebergs; 8 p.m., the fog lifted; 
sighted Cape Pine, bearing N.N.E., distant eight miles ; 9, dense fog ; 
standing by engines; lead constantly going, and engines occasionally 
slowed, owing to so many vessels being on our track. July 4th, 313 
miles; noon, clear weather; p.m., St. Paul's Island abeam 8 miles. 
July Sth, 329 miles. 














a great number of icebe 














MISCELLANEA, 


, No appointments of naval engineers have been made since our 
ast. “ 

Tue London, Chatham, and Dover Railway has been opened 
throughout from Dover to Westminster. 

252 miles of the Madras Railway are now open, including 28 miles 
inland from Beypoor on the Malabar coast. 

Tue works on the Spalding and Norwich Railway, between 
Holbeach and Long Sutton, have been resumed. : 

Tue Stratford-on-Avon Junction Railway, connecting the Great 
Western and West Midland systems of railways, was opened on 
Wednesday. 

Tue East India Railway Company are advertising for tenders for 
the iron superstructure of the Jumna Bridge, and for 831 sets of roll- 
ing stock iron work. 

Tne Moniteur of the 18th inst. contained a decree declaring the 
works for the improvement of the port of Dunkirk to be of public 
utility, and opening a credit of 15,000,000f. for that purpose. 

Tue Agricultural Engineers Company have disposed of their 
interest in the business to Messrs. Carter and Downing, the former 
of whom has been for many years connected with the establishment 
at Swan-lane, 

Tue number of hands employed in the paper manufacture of Great 
Britain and Ireland has been estimated at from 80,000 to 100,000, 
and the amount of capital embarked in it at from £7,000,000 to 
£10,000,000 sterling. 

Tur Royal Agricultural Society's Show closed at Leeds on Friday 
last. The whole receipts from visitors were £9,896, 10s. 6d. On 
Thursday 74,000 persons paid for admission, and on Fyiday 40,777 
Visitors were present. 

Tue price of cotton in New York has reached 15} cents (794.) per 
Ib. for “midling uplands.” This is the highest price known for 
many years. Already have orders been sent from New York to 
Liverpool for the purchase of cotton. 

In the nisi prius court of the Midland Circuit, held at Nottingham 
on the 20th inst., a Mr. Thornhill recovered £60 damages from the 
Midland Railway Company, one of whose servants, in shutting him 
into a carriage which was already filled, had crushed his thumb in 
the frame of the door. 

THe Manchester, Sheffield, and Lincolnshire Railway dividend for 
the half year ending June 30th is at the rate of } per cent. per 
annum. £9,269,902 have been expended on eapital account. The 
last half year’s earnings were £340,022, and expenses, £184,028, 
leaving a balance of £155,991. 

Tue Lancashire and Yorkshire shareholders have resolved to 
raise £1,233,000 of additional capital, about £200,000 of which is for 
the Oldham branch, and the remainder, £1,933,0¢0, for enlargement 
of stations and rolling stock for a line between Victoria and Salford 
Stations, as well as for some minor purposes. 

On the 14th of May the anniversary of the Independence of 
Paraguay, the first locomotive engine was run on a portion of the 
Paraguay line about a league in length. It was expected that in 
the course of a few months the first section of the line, three leagues 
in length, would be opened for public traffic. 

Tue dividend recommended by the Brighton Railway directors 
for the half year is 2} per cent. The gross revenue has been 
£114,556, and the working expenses, and renewals, £194,509. There 
have been, besides, £252,110 expended on capital account, the whole 
amount of capital raised being £10.969,926. 

An effort is being made to procure an enlargement of the present 
steam packet service between Southampton and Havre, the present 
service being tri-weekly only. In case a daily service is under- 
taken, the French Government have engaged to exempt the packet 
company from harbour and other dues, which else would amount to 
£5,000 yearly. 

Durine the week ending 20th July, 1861, the visitors to the South 
Kensington Museum were as follow:—On Monday, Tuesday, and 
Satturday (free days), 5,554; on Monday and Tuesday (free even- 
ings), 3,901 ; on the three students’ days (admission to the public 6d.), 
1,614; one students’ evening (Wednesday), 124: total, 11,193; 
From the opening of the museum, 2,150,449. 

A Mr. Gompertz has recovered £120 damages in the Stafford Civil 
Court, against the Great Western Railway Company, for injuries 
sustained on the 19th of November last, in one of their third class 
carriages, in consequence of the breaking of a tyre. The train was 
running at 30 or 35 miles an hour, and run about a mile after the 
broken wheels had got off the line. ‘There was no communication 
between the guard and engineman, but as the guard did not discover 
the accident until after some time, when he applied the brakes, this 
absence of a signal-cord made no great difference, although had there 
been one within reach of the passengers, the train would have been 
quickly stopped, and all injury to the passengers probably prevented. 

Tne engines of the Liverpool, 51, screw frigate, have been tried 
outside the breakwater at Plymouth. The burden of the Liverpool 
is 2,654 tons. Her length between the perpendiculars is 235 ft. ; her 
extreme breadth, 50ft. lin.; her depth of hold, 18ft. Sin. The 
engines, by Messrs. Humphrys and Tennant, are of 600-horse power. 
Thescrew, (Griffiths’), hasa diameter of 18ft., with a pitch of 26ft 6in. 
Her bunkers will contain from 350 to 400 tons of coal, and the daily 
consumption at full speed is estimated at 60 to 70 tons. She draws 
16ft. 6in. forward, and 19ft. 3in. aft. After running six times on the 
measured mile a mean speed of nearly 12} knots was obtained; 
revolutions per minute, 58 to 60; pressure of steam in boilers, 20 1b, ; 
vacuum, 26 fin. The engines were exerted up to nearly 2,600 
horses. 

Mr. Hankey has called attention, in the House of Commons, to 
the inefficient condition of the apparatus now in use in the metro- 
polis for the extinction of fire. The property in the metropolis, 
exposed to the ravages of fire, was estimated at £600,000,000. ‘This 
property was left practically without any municipal regulations 
whatever for its protection against fire. The fact was almost 
unexampled, He did not believe there was another great city in the 
world, besides London, that had no municipal regulations whatever 
in force for the prevention of fire. The “ Brigade” numbers 108 men 
and 16 engines (such as they are). The Paris sapeurs pompiers 
number 800. The New York fire department, with nearly 
50 engines, several of which are steamers, numbers 4,500 men. 

A report by Mr. Julian Fane, Secretary of the British Légation 
at Vienna, regarding the commerce of Austria, furnishes deplorable 
indications of the retrogressive prospects of that country under its 
restrictive system, and can leave little doubt that, should she again 
find herself involved in any costly war, either foreign or civil, she 
must fall into a national bankruptey of the most hopeless kind, 
Mr. Fane merely gives certain statistics, but the conclusions from 
them are plain to all. In 1859 the total value of the import trade 
was only about £26,806,252, against £32,219,949 in the preceding 
year. On the other hand, although the exports presented a slight 
increase, it was merely nominal, The aggregate is stated at 
£28,745,845, against £27,416,726, showing an augmentation of 
£1,529,119. 

Tne traffic receipts of railways in the kingdom for the week 
ending the 13th of July amounted to £557,622, and for the corre- 
sponding week of last year to £451,647, showing an increase of 
£5,975. The gross receipts of the eight railways having their 
termini in the metropolis amounted to £261,446, and for the corre- 
sponding week of 1860 to £264,763, showing a decrease of £3,317. 
The decrease on the Great Western Railway amounted to £514; on 
the London and North-Western to £1,885; on the London and 
Blackwall to £38; and on the South-Eastern to £4,472—total 
£6,909. But from this must be deducted £236, the increase on the 
ern Counties, £369 on the Great Northern, £1,098 on the London, 
Brighton, and South Coast, and £1,889 on the London and South- 
Western, together £3,592, leaving the decrease, as above, £3,817. 
The receipts on the other lines in the United Kingdom amounted to 
£296,176, and for the corresponding week of last year to £286,884, 
showing an increase of £9,292, from which must be deducted the 
decrease on the metropolitan lines, leaving the total increase £5,975 
as compared with the corresponding week of 1860. 
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HIRSCH’S SCREW PROPELLERS. 


Fic. 1 represents an elevation of a double-bladed propeller, con- 
structed according to the invention of Hermann Hirsch, of Berlin, 
Prussia, and Bridge-road, Lambeth; Fig. 2 represents several 
developed sections of the propelling !surface of one of the blades, 
each blade having a curvature in elevation and also a curvature in 
section. 

The patentee takes an arc of the circumference a, a‘, which shguld 
be not less than 45 deg. nor more than 75 deg., and divides it into 
equal parts at the points a', a?, a3, and through these points draws 
radii to the centre c. He divides the radius a, c, into the same 
number of equal parts at the points c!, c*, c3, and through them 
describes circular arcs cutting the radii successively in the points 
b', 62, b3, through he traces a spiral line a, 6', b, b3, c, for the outline 
of the front or entering edge of the blade, and repeats the same 
curve a', e!, e%, e3, c, for the outline of the back edge of the blade. A 
suitable cylindrical or spherical boss is provided, and the curved 
surface of the blade swept into the boss, as indicated at d and e’, the 
extremities of the blade being also rounded off at / and m. 





The sectional curvature of the blade is determined by the construc- 
tion represented in Fig. 2, First draw J, 4, of the same length as 
the are a, at, and divide it at the points /', 7, /%, into the same 
number of equal parts as the radius a, ¢, and consequently the 
lengths of the lines f', f4, £2, 14, £3, #4, in Fig. 2, correspond with 
the lengths of the circular ares b', e!, b?, e?, 63, e3, in Fig. 1. Then 
draw f', g, perpendicular to f, f4, and of such a length that it bears 
to f, f*, the same proportion as the velocity of the vessel through 
the water bears to the rotary velocity of the propeller at its cireum- 
ference, and extend f‘4, g, to A that g, h, is a section at #4, g, which 
should be not less than 4th nor more than 4th, and draw lines from 
the points f, f', £2, £3, to g. Bisect #4, g, in &', and draw a line 
parallel tof, f4, cutting these lines in the points 4, 4, k?, 3, and 
join these points to A. Then describe a curve touching the line 
f, hk, at f, and the line h, &, at A, which gives the developed section of 
the propelling face of the blade at the circumference from a to a‘, 
and another curve touching f, k, at f, and A, k, ath, which is the 
developed section at b', e!, another curve touching f?, k*, at /%, and 
h, k*, at h, which is the developed section at b*, e?, and another curve 
touching 73, k%, at £3, and h, £3, at A, for the developed section at 
63, 3. “The propelling face of the blade is thus a curved surface, 
determined by the spiral line a, b', b?, 63, which is the outline of a 
section made by a plane perpendicular to the axis of the propeller, 
combined with the curves fs J's, f?n f'%», which are the develop- 
ments of the outlines produced by cylindrical surfaces concentric 
with the axis of the propeller, intersecting the blade at different 
distances from the centre, and the object of these two curvatures 
combined is to overcome a portion of the centrifugal tendency of the 
water acted ou by the revolution of the blade in the direction of the 
arrow, and thereby increase the directness of the reaction in pro- 
pelling the vessel, and at the same to render each successive portion 
of the blade, from the entering edge backwards, available in giving 
additional impetus to the water by means of the gradually increasing 
pitch. 


Bankruptcy AND Insotvency,—The returns recently made respect- 
ing the, judicial proceedings of the year 1860 show of what small 
amount the mass of the bankruptey aud insolvency cases are, and 
how ill able to bear an expensive system of administration. About 
a thousand bankrupts had their balance-sheets passed in the course 
of the year, and in 866 instances the debts owing by the bankrupt 
were under £5,000, in 898 under £1,000; dividends were made in 
968 cases, and in 562 of them the dividend was under zs. 6d. In 
the Insolvent Debtors’ Court 5,817 schedules were tiled in the year, 
and in 5,184 instances the debts owing by the insolvents were under 
£1,000; dividends were made in 701;cases, and in 593 of them the 
dividend was under 2s. 6d, ‘The returns of the Rankruptey Court 
state that the sum realised for administration by that court in the 
year was £1,080,656, and the charges amounted to £329,440, or 
P30 9s. 8d. per cent. ‘The official assignees took £45,459; the 
solicitors, £127,690; the court for its percentage, £26,566; the 
“messengers” £28,195; brokers, auctioneers, and accountants, 
£23,598; the bankrupts’ allowance and excepted articles amounted 
to £31,205, and £9,497 was allowed for their accountants and “ o' her 
charges,” including charges for carrying on trade, took £37,,70. 
The Insolvent Debtors’ Court realised £55,952 for administration, 
and the expenses of administration were £11,963, or £21 7s. 7d. 
per cent. 

Savine Lire rrom Sarpwreck.—A series of successful trials have 
been made at Portsmouth from the launch of her Majesty's ship 
Britannia, off the harbour's mouth, to test the efficiency of the plan 

woposed by Lieutenant G. 8. Nares, senior lieutenant of her 
Majesty's ship Britannia, for forming a communication between a 
stranded ship and a lee shore. Lieutenant Nares’ plan consists 
simply of a kite with two lines, in addition to a tail, the latter 
being used as a tow-line if required. Of the two flying lines of 
the kite, one is made fast in the usual manner in the centre of the 
kite and the other at the bottom. If the cbject be to send a hawser 
to the top of a cliff, supposing that the surf breaks too heavily at the 
cliff's base for any one to land, as was the case in the wreck of the 
Royal Charter, the kite is given sufficient line to flow over the 
highest point of the cliff, and when sufficiently far inland the line 
from its centre, by which it has been flown, is let go, and the one 
made fast to the foot of the kite, being held on, brings the kite to the 
ground, and places in the hands of the people on shore the line with 
which a hawser can be sent from the stranded vessel, a boatswain’s 
cradle rigged, and ultimately the crew of the ship rescued. If, again, 
on the other hand, a ship lies stranded on alow coast, with her boats 
destroyed, the kite is sent on shore with its tail in this instance tow- 
ing one. the water to the shore a man, a raft, or any other object 
.o be saved. 









HALL’S MACHINERY FOR 



















































































SPINNING AND DOUBLING. 




















In this machinery, as improved by Henry Hall, of Stack Steads, 
Lancashire, the yarn or thread passes between drawing rollers similar 
to those of the throstle or mule, and from thence through the hollow 
axis of a flyer placed in a diagonal or inclined position, and working 
in stationary bearings, having between them the wharve by which 
the flyer is driven. Fig. 1 is a front, and Fig. 2 an end view of the 
machinery for spinning and doubling fibrous materials. ‘The draw- 
ing rollers are shown at a, from whence the yarn or thread 6 passes 
through a hole or bore in the hollow axis of the flyere. The hollow 
axes of the flyers ¢ are placed in a diagonal or inclined position; the 
angle at which they may be inclined from the vertical may be varied 
within such limits as admit of their being advantageously applied. 
The flyers are made of a length greater than has been heretofore 
usual in the case of similar machinery, so as to enable the bobbins 
to be readily doffed when the bobbin spindles are at the bottom of 
the traverse. The bobbins g are placed on the spindles /, also in an 
inclined position, and perfectly in line with the hollow spindles c. 
In the top of each bobbin spindle is made a slot or lock, so shaped 
that the bobbin is retained securely in its place while the spindle is 
running, but admits of being readily disengaged, so that the bobbin 
is easily doffed when the spindle is at rest. ‘The spindles work in 
the movable frame i, having racks & gearing into the toothed quad- 
rants or segments /, the alternate motion of which moves the frame 7 
and bobbins g to and fro when winding on the yarn or thread. To 
receive the full bobbins conveniently when they are doffed it is 
found convenient to employ a trough, which is attached to the 
machine in any suitable manner. The full bobbins remain in the 
trough till the empty bobbins are put upon the spindles; a small 
quantity of yarn is wound upon the latter by turning a fly wheel 
coupled to the end of the tin roller. The drag is given to the bobbins 
by means of a band or bands passing over two and under two 
spindles, and attached to a screw or rack at the end of the frame, 
which screw can be adjusted according to the drag required. The 
weights for the front rollers are suspended from across bar connected 
therewith in any suitable manner as may oecur to any person prac- 
tically acquainted with machinery of this description. 


BARBER’S MINE LAMPS. 


Turse improvements, by H. Barber, of Belgrave, Leicestershire, 
are applicable to lamps used in mines, wherein the object is to prevent 
the flame being brought in contact with the external air, and for 
which purpose the same is surrounded by a cylinder of wire gauze, 
secured in its place by a lock, to prevent the lamp being withdrawn 
and used in an exposed state; but lamps as hitherto constructed have 
failed to give the security required, the miners, by forcing the lock, 
being enabled to remove the wire gauze from the lamp and expose 
the flame. 

The ebject of the present invention is to prevent the flame being, 
under any circumstances, exposed ywhilst the lamp is in use, for 
which purpose the wick-holder is surrounded by a tube, the top of 
which does not stand above the level of the light, and which, on an 
attempt being made to unscrew or remove the oil chamber from its 
gauze cover, is raised up over the wick and extinguishes the light 
before the lamp is opened. This is accomplished by the use of 
inclined planes, tixed outside the nozzle of the oil chamber, which 
lift the said tube by means of arms with which it is provided, or by 
the use of a serew or worm on the wick-holder, for accomplishing 
the same purpose. In either case the arm or arms on the said tube 
catch against the end of a spring on the inside of the lamp, on an 
attempt being made to unscrew the same from the gauze cover, and 
cause the light to be extinguished before the lamp is detached. 

‘ig. 1 is a side elevation of a miner's safety-lamp, the lower part 
being drawn in section to show the manner of carrying out the im- 
provements by means of a worm or screw on the wick-holder, and 
Fig. 2 is a plan view of the same on the line A, B. 

ais the oil chamber; 6 is the tube for extinguishing the light; 
c is an arm on the same; d is a spring fixed to the serew-cap of lamp 
cover. Fig. 3 is a side view of the tube, shown detached, and the 
dotted lines indicate the female screw or worm J contained therein ; 
Fig. 4 is a side view of the said wick-holder, with the said male 
screw or worm g thereon; the said improvements thus applied act 
as follows :—On an attempt being made tounscrew the oil chamber a, 
the arm ¢ on the tube or extinguisher 6 is brought in contact with 


traverse the screw g on the wick-holder, by which it is brought up 
to surround and extinguish the light. Fig. 5 is a part sectional view 
of a lamp, showing the application of inclined planes as another mode 
of carrying the principle of the said invention into effect ; and 





Fig. 6 is a plan view of the same. A is the oil chamber; 
Jj is the tube for extinguishing the light; & are arms on 
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the end of the spring d, and is there held, which causes the tube 6 to | 
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the same; 7 are inclined planes fixed outside the nozzle of the 
oil chamber; m is a spring fixed on the inside of the screw 
cap of lamp cover. Vig. 7 





7 is a side view of the tube shown 
detached, which in this case is only placed round a wick-holder of 
the ordinary kind. The action is as follows :—On an attempt being 
made to unscrew the oil chamber A, one of the arms & is brought 
against the end of the spring m, which causes the lower ends of the 


| 


7 








arms & to ascend the inclines, and thus elevates the tube and 
extinguishes the light. he ends of the said arms are each provided 
with a small projection, one of which drops into a notch on the top 
of one of the inclines and prevents the arm from being carried too 
far. When the lamp is being screwed up the spring on the inside of 
the screw-cap of cover permits the passage of the arms on the tube, 
and itis only on an attempt being made to unscrew the lamp that it 
operates upon the tube or extinguisher. 








Locomotive Statisticsx—The number of train miles run by the 
engines of the Manchester, Sheffield, and Lincolnshire Railway 
during the past half-year was 1,273,238, and the aggregate number 
of hours the engines were in steam was 178,242, of which 
93,067 hours were occupied in running, 60,087 hours in shunting, 
and 25,088 hours in standing. The cost ‘of fuel per mile was 
201d. The number of passenger trains run during the half-year 
was 25,631, of which 20,126 arrived in time, and 5,486 above five 
minutes after time. The number of goods trains run was 10,381, of 
which 5,970 arrived in time, and 4,174 above five minutes after time. 
The number of coal trains run was 6,689, of which 3,575 arrived in 
| time, and 2,767 above tive minutes after time. The total number of 
| trains run was 42,701, of which 29,671, or 69} per cent., arrived in 

time, during the past half-year 
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RICHARDSON AND CHATTAWAY’S RAILWAY 
TRAIN SIGNALS. 


Tuis invention, by George Richardson, of Mecklenburgh-square, 
and E. D. Chattaway, of Bromley, relates to a peculiar combination 
and arrangement of apparatus for enabling the guard of a railway 
train to communicate with the engine driver ; and consists, firstly, 
of an improved mode of adjusting the weight for taking up the 
slack of the signal chord, chain, or other flexible medium, which 
serves to connect the wheel or drum in the guard’s van with the 
gong, whistle, or other alarm signal on the engine or tender; 
secondly, of a peculiar construction and arrangement of the gong or 
alarm apparatus. 

Fig. represents a side elevation, and Fig. 2 a corresponding 
vertical section, of one arrangement of apparatus for taking up the 
slack of the signal cord; Fig. 3 represents a modified form of 
apparatus; and Fig. 4is a side elevation of a striking gong con- 
structed according to the invention. In Figs. 1 and 2, the wheel or 
drum A is supported on a fixed stud or pin B, secured to the side of 
the guard’s van, and it has fitted on to or formed in one piece with 
the nave or boss, a small grooved pulley C. In front of this pulley 
is fitted, so as to turn loosely upon the outer end of the stud B, a 
winch handle D, provided with a spring pall or detent E, taking into 
notches in the periphery of the pulley C, and also provided with a 
pin or eye F, to which the end of the compensating cord G is 
attached, the other end of the cord being passed over the guide 
pulley H, and carries a counterweight 1; J is the usual signalling 
cord, which is wound round the wheel or drum A, and extends 
along the train to an alarm apparatus on the engine or tender, On 
turning the handle D in the direction of the arrow, the com- 
pensating cord will be wound one or more times round the pulley C, 
which is grooved to receive it, and on bringing the spring pall E 
into one of the notches in the pulley, the handle will be coupled 
therewith, and the tendency of the cord G and weight I when the 
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apparatus is released, will be to turn the wheel A in the direction of 
the arrow, and so take up any slack in the signalling cord J. 
When the train is broken up at a terminus, or one or more carriages 
are to be detached at any intermediate station, the signalling cord J 
is wound up wholly or partially, as the case may be, by turning the 
wheel A. In Fig. 3 a vulecanised india-rubber spring C is substi- 
tuted for the compensating cord and weight; one end of this spring 
is secured to a barrel on the nave or boss of the wheel A, whilst the 
other end is hooked to an adjusting lever handle D provided with a 
detent, which takes into the notches in the quadrant K. It is 
obvious that, on winding the spring round the barrel in the proper 
direction, it will tend by its recoil to turn the wheel A, and so keep 
the signal cord J at a proper tension. When the cord J is to be 
wound up, the springisunhooked from its lever D, and the wheel A 
is then rotated in any convenient manner so as to wind up the 
signal cord. The handle D serves to regulate the tension of the 
spring. The gong represented in Fig. 4 is mounted upon a 
plate L, which is dropped into a frame or holding grooves on 
the side of the tender or engine; Mis tke bell or gong which 
is struck by the end of the rod N, when the cord is 
pulled. This red is fitted in the lugs or supports a, a, and is 
surrounded by a helical spring 6, which causes it to strike the 
gong when released. The opposite end of the rod N has an eye 
or pin formed in or attached to it, into or on to which the hook O 
engages, as shown in the drawing. This hook is hinged by a pin 
joint to the end of the spindle P, also sliding in lugs or supports ¢, ¢, 
and acted upon by a spring d. The rear end of this spindle is con- 
nected to the signal cord J. ¢ is an incline made on the under side 
of the hook, so that, as the hook is drawn back by pulling the 
cord J, it will rise gradually out of the eye in the rod N, and ulti- 
mately release that rod, whereupon the spring b will instantly force 
it forward, and cause it to strike the gong. The cord J being again 
released, allows the spindle P to slide forward under the action of 
its spring, when the hook again engages itself with the eye in the 
rod N, and is held so engaged by the action of the right-angled 
projection f formed on the hook, which projection is pressed against 
the side of the support ¢ by the spring d, and so prevents the hook 
from rising or becoming accidentally detached from the rod N. 








MEDITERRANEAN TELEGRAPHS.—It appears that the second section 
of the Government line of telegraph between Alexandria and 
Bengasi, just laid down, works successfully at the rate of twenty 
words a minute. T'wo vessels will sail on the Ist of August with 
the requisite cable, to lay down and carry out the continuation of the 
line between Bengazi and Tripoli, on the coast of Africa, forming 
the third and last section of the line, the first section between 
Tripoli and Malta having been already laid down and completed. 
The entire line of 1,500 miles is expected to be completed by the 
end of August, and made continuously available between Alexandria, 
Malta, and Cornhill. Simultaneously with the laying of the third 
section of the Malta line efforts will be made to re-establish the 
communication through Italy, and to recover the 300 or 400 miles 
of submarine line now unavailable at the bottom of the Mediter- 
ranean, between Malta and Uorfu. 








COLLET’S 


EXPRESS LOCOMOTIVE. 





FOR DESCRIPTION, SEE MR. COLLET’S LETTER ON 





HOLMAN’S IMPROVEMENTS IN COMMUNICATING 
AND TRANSMITTING MOTION FOR PUMPS. 


Tuts invention, of Mr. 8. Holman, of Lewisham, relates to a 
mechanical arrangement for communicating motion to piston and 
bucket and other rods; also for transmitting motion from recipro- 
cating rods without the use of vibrating slings or fulcrums, and 
generally without the use of extended guide rods. 
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To attain this end the rod is provided with a cap, which is 
attached to it by means of a screw or any other convenient mode 
of fastening; the said cap is made of a suitable shape and size to 
receive a roller made of iron or other suitable material, and made of 
suitable dimensions to permit the reciprocating rod to traverse a 
length greater than the distance from the fixed fulerum pin to the 
pin on which the roller revolves; and also to permit the roller when 
in motion to travel in a parallel line, transversely to the direction of 
the rod. The roller is adjusted to a lever which works on a pin 
fixed in any convenient position, and when the lever is put in 
motion that part to which the roller is adjusted describes an are, and 
the roller, by its bearing on the bottom internal surface of the cap in 
its downward movement, and on the top internal surface in its 
upward movement, is caused to revolve whilst it travels in a parallel 
line a distance equal to the versed sine of the are. 

In the accompanying engraving Fig. 1 represents a front view of 
one kind of pump to which this invention is applicable (it is also 
applicable to other kinds of pumps and machines). Fig. 2 is a side 
section of the cap, showing the roller in its position, together with 
the pin on which it revolves, and the section of jaw of lever to 
which the roller pin is fixed. 

It is proposed to adapt the dimensions and shape of the roller and 
cap to suit various purposes and requirements. ‘The traverse of the 
roller is not affected by its diameter; it is determined by its distance 
from the fixed fulcrum pin, and the length of stroke. 

The action is as follows:—When motion is given to the lever A 
the roller B describes an arc, and traverses a plane line simulta- 
neously, its extreme bearing distance on the cap being when the 
centres of the roller and fulcrum pins are at a relative angle of 
90 deg. with the reciprocating rod. At this point the roller reverses 
both its rotary and traversing motion, and assumes the same position 
at the limits of the up and down stroke of the rod. 





GUERIN’S HYDRAULIC PRESS. 

Tus press is the invention of M. Pierre Guerin, of Cluny. A 
represents an iron wire cable; B, B, metal tubes preserving the 
cable from friction ; C, cap or upper vertical plates, doubly support- 
ing the cable; D, piston of the press; E, f, body of the press; 
E', E', disc or screw stopper; F, F, fixed cast iron plate; G, G, 
leather packing; H, H, cast iron bearings, adjusted upon pieces of 
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framing ; K, section taken through the line I, I', and horizontal plan 
of the lower part; M, platform; N, horizontal view of the press, 
showing the plates C, C, and the small beams p, p', p"', p'"!; 
P, P', P", wooden furrings which enter into the drum; 8, sockle 
which carries the press, and in which the cable twice passes; 
T, inner drum for the charges ; T', exterior druin ;U, U, small chains 
attaching on the inner drum; O, O, stop catches of the drum T; 
p, p', p', p™, wooden furring or beams of the upper plates; ¢, stop 
piece of the drum T ; and Z, injecting pipe of the force pump. The 
advantages of the hydraulic press over all other methods of com- 
pression are very generally recognised ; and there is no doubt that 
were it not for the high price of the instrument, and the cost of 
transport (more especially in certain localities of difficult access) 
consequent upon its great weight, the hydraulic press would, 
M. Guerin thinks, be exclusively adopted for all industrial purposes. 

His object in simplifying this press was, first, to render it more 
portable while increasing its resistance to pressure; and, secondly, 
so to lessen the cost of construction as to considerably lower its 
price. 

These two results, he believes, have been obtained by the follow- 
ing means :—Instead of raising the lower plate with the cap or upper 
plate of the press by columns of wrought iron as hitherto, he passes 
the bands which unite these two parts through grooves under the 
body of the press itself at the lowest point of this body (see engrav- 
ing); these same bands are continued and pass through grooves 
made in two elliptical cast iron plates placed vertically, and 
parallelly between them are tie pieces. These pieces may be replaced 
by a wooden cap; they are required to offer during the working of 
the press no further resistance than is necessary to keep the bands 
which extend parallelly from top to bottom of the press at fixed 
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distances, as also the lower plate, to form the cage or frame of the 
press, in which rises and falls the platform M, on which the matters 
to be compressed are placed. This simple sketch will already have 
made evident the basis upon which the invention rests; in fact, the 
principal action or pressure acts upon two extreme and diametrically 
opposed points, and it remains but to keep apart the bands which 
connect these two points, to leave free the necessary space for the 
ascending and descending movement of the — on which are 
the matters to be compressed. These bands, kept apart themselves, 
serve as guides to the platform, as do the cast iron columns in 
ordinary presses. M, Guerin has found that for the bands of the 
press an endless cable of iron wires brought parallelly into a bundle 
as for suspension bridges, each wire of which is equally stretched, 
unites the conditions named, and the best resistance to traction ; good 
ties of a weaker wire will be placed at short distances from each 
other. The number and thickness of the wires will be proportioned 
to the power of the press. This cable is first stretched double, as it 
is endless, then refolded in half its lengta, so that the lower parts, 
which form two bights or bends, fit on to the bottom of the body of 
the press in the grooves before mentioned, while the other two 








—— 


eR RT ea ES, 








48 


THE ENGINEER. 





Jury 26, 1861. 








upper bights or bends of the cable on the upper plates. Thus 
when the cable has been stretched by the press itself, a parallelo- 
piped cage or frame is formed, the base and upper extremity of 
which are the lower and upper plates, and the four side edges are 
the stretched bands or cable, which serve thus to guide the platform 
of the press as the columns do in ordinary presses. To keep the 
cable nearly stretched when the press is not at work, the upper plate 
is upheld by two bolts fixed to a frame attached to the frame of the 
building containing the press, or to this latter, if the elevation is in 
proximity. In order to prevent any sliding of the cables and plates, 
and these latter losing their horizontal position, they are joined 
together by ties, forming collars on the cables, such ties or ligatures 
being composed of iron wire well tempered. Although iron wire 
appears to unite most advantages for this seme it may be replaced 
by an endless band composed of plates of flat iron superposed. ‘To 
this press are added means of dispensing with woven sacks or 
envelopes, whether in the compression of oleaginous crushed grain 
or fruit, or that of beetroot pulp or other analogous substances. In 
such case a metal drum 'T’, pierced with many holes and corrugated 
or fluted in diagonal hatching on its inner surface is used, which is 
also led with sheet iron or other ferrules or viroles fluted on the 
side in contact with the drum; these ferrules, the number of which 
will vary with the nature of the matters under pressure, are cut at 
the lower part into something like scales, in order to multiply the 
draining or outlet surfaces for the liquids. These scales cover a 
part of the lower ferrule, and alternatively up to the height of the 
drum T!. Instead of fluting the drum containing the charge, and 
of the scaly ferrules or viroles, in some cases a metallic or galvanic 
web suitable to the matters to be pressed is interposed. Further, as 
the charging or feeding proceeds, M. Guerin places horizontally at 
certain distances metal dises, fluted or corrugated hatchwise on both 
faces, and pierced like the drum ‘I’ with numerous openings, which 
are also covered with scales on both faces, Outside the drum 'T is 
placed another tolerably strong one 'T', intended for the discharge of 
the matters after compression, and when the piston D has arrived at 
the end of its course, or rather when the pressure is over, the drum 'T' 
is hooked on to the chains U, U, and lower the platform M with 
the drum ‘T' until its catches O, O, can be dropped into the notches 
or catches ¢, t, on the drum 'T'; and to effect the discharge there 
remains but to elevate the platform M, which, by means of the drum 'T, 
will cause the lower part of the drum TT’ to rise a little above the 
lower part of the piston D, or of its annexed parts previously placed, 
and it will be understood that the charge will naturally fall upon 
the platform. ‘he drum 'T! may be replaced by a solid iron trivet 
or tripod, which would fulfil the same functions and simplify the 
discharging. ‘Che drum Il’ should in many cases be divided into 
ferrules or viroles from 10in. to 12in, in height to facilitate the 
charging or introduction of the matters to be compressed. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


TELEGRAPHING AT NIGHT. 

Sir,—About two menths ago it occurred to me that lights might 
be used for the purpose of telegraphing at night, by making the 
time of the appearance of any light correspond to the dots and lines 
of Morse and Bain’s telegraphic alphabet. For instance, let us 
suppose a light to come in view for an instant, say one-tenth of a 
second ; this will correspond to a dot of Morse’s alphabet, which is 
the sy mbol for the letter KE. If we see it twice, this will be two dots, 
which is the letter 1; three times 8, &e. 

Now let us suppose it to come in view and remain for three-tenths 
of a second ; this will correspond to a short line, which is the symbol 
for the letter I’; if we see it twice for the same length of time this 
will correspond to two lines, which is the letter M. By varying the 
time of showing the light we can make dots, long or short lines, a 
combination of which constitutes the alphabets of Morse and Bain. 
After making some successful experiments in this city with 
Mr. Asaph Hall, I communicated this idea of telegraphing to 
G. F. Milliken, Esq., chief operator in the office of the American 
Telegraph Company in Boston, and, in reply to my letter, he said he 
should like very much to try the experiment himself. 1 immediately 
constructed a couple of machines from directions given by him, anc 
experiments were tried on several nights at distances varying from 
a few rods up to two miles. In making these experiments regular 
telegraph operators were employed at each end of the line. 

I will give a brief description of the apparatus used (each operator, 
of course, having one). 

Within a box was put a lantern having in one side a plano-convex 
lens. One side of the box had a circular aperture of the same size 
as the lens, through which the rays of light passed. A lever, having 
on one end a large dise, was fixed to the side of the box which had 
the aperture, and so contrived that, by pressing down one end of the 
lever, the opposite end, which covered the aperture, would rise and 
show the light. 

The operator, in telegraphing, moved this lever in precisely the 
same manner as he would the make-cireuit key in the Morse telegraph, 
On the evening of the 26th ult. FP. H. Palmer, Esq., superintendent 
of the American ‘Telegraph Lines, and Mr. Milliken, performed the 
feat of telegraphing between Boston and Hull, nine miles distant. 
They sent despatches to each other at the rate of fifteen words per 
minute. 

The light used on this occasion was the celebrated “ Drummond 
light.” 

Believing that this method of telegraphing would be found useful 
ia army and naval operations, it was brought before some influential 
men at Washington about six weeks ago, Within a few days I 
have been informed that a patent has been granted, for the same in- 
vention, to a Virginian, who, | have abundant reason to believe, has 
not come honestly in possession of the invention, As this individual 
will, undoubtedly, soon be in England for the purpose of taking out 
a patent there, 1 have taken this method of bringing before your 
readers the true history of the invention, so that the credit of it may 
go Where it belongs. 1 am, and have been, desirous that the world 
should have the benefit of the invention without money and without 
price. For communicating between ships, forts, lighthouses, &e., it 
will be found to be of the greatest use. Its great simplic.ty, and, 
what is more important, its cheapness, cannot fail to bring it into 
geueral use. The lights used in ships of war are expensive, and 
the arrangement complicated; and then only certain signals before 
agreed upon can be transmitted. With the new method of telegraph- 
ing everything can be communicated in detail, and with a rapidity, 
as we have seen, almost as great as by the electric telegraph. For tele- 
graphing four miles the apparatus for the two operators will not 
cost more than five dollars. Perhaps some of your readers who are 
acquainted with the Morse or Bain telegraphic alphabet may tind it 
interesting to try the experiment. 











Horace Pannen Turtee. 

Cambridge, Massachusetts, U.S., July 2nd, 1861, 

LOCOMOTIVE EXPRESS ENGINES, 

Sirn,—After reading the leading article on “ Express Locomotive 
Engines,” contained in your excellent journal of the 5th of July, allow 
me to propose a design of an express locomotive tank engine which 
might meet some of the views propounded, without discarding the 
present locomotive practice, arrived at gradually, through many 
years of labour and expericnee, by some of the best mechanical 
engineers of the country. 

In order to explain the matter and object in view fully to those 
conversant with locomotive engineering, | refer to sketch, and the 
following specification, of an express locomotive tank engine capable 
of exerting almost any part of the total weight of engine at will— 
as traction on the rails, in order to take any load corresponding to 
such traction applied, and, at the same time, ensuring steadiness in 
running at a high speed, and so constructed and arranged as to form, 
comparatively speaking, a light, simple, and very strong structure. 








It will be seen from the sketch that the centre of gravity of engine 
falls somewhat forward of the middle—between the driving and 
coupled wheels; so that the load on these wheels can be readily 
divided in a right proportion to any partof the total weight of 
engine, to suit the traffic required. 

To give an idea of the sizes, weight, and power of the engine pro- 
posed, I will state the result of calculation made for the purpose :— 
Boiler, 4ft. diameter inside; 164 brass tubes of 2}in. diameter 
outside, and 13ft. 3in. long; heating surface in tubes, 1,210 square 
feet; heating surface in copper box, 95 square feet; total, 1,305 
square feet. Outside cylinders, 17in. diameter, 22in. stroke; driving 
and coupled wheels, 6ft. Gin. diameter ; leading and trailing wheels, 
4ft. diameter; capacity of water tanks, 2,000 gallons ; capacity of 
coal-box, to hold 30 cwt. of coals; weight of engine empty, 22 tons ; 
weight of engine in working trim, with full tanks and coal-box, 
84 tons; working pressure in boiler, 150 lb. per square inch. 
Will take a load of 510 tons (inclusive of engine) at a speed of 
30 miles per hour on a level; or take a load of 212 tons on an in- 
cline 1 in 100 at the same speed. Will take a load of 246 tons (in- 
clusive of engine) at a speed of 45 miles per hour on a level; or 
take a load of 130 tons, on an incline 1 in 100 at the same speed. 
Will take a load of 127 tons (inclusive of engine) at a speed of 
60 miles per hour on a level; or take a load of 77 tons on an incline 
1 in 100 at the same speed. 

Specirication.— Boiler perfectly cylindrical and straight, the outer 
fire-box flush with top of boiler, and joined together with a junction 
ring. Smoke-box body forming a continuation of boiler, with flanched 
smoke-box tube plate rivetted inside of boiler barrel ; outer tire-box 
front and back plates joined to sides with rolled corner irons. 

The plates for boiler, outer fire-box, and smoke-box, ,';in. thick ; 
the edges forming the longitudinal joints rolled }in. thick (Alton and 
Ternies’ patent), double rivetted with }3in. diameter rivets, and 2in. 
pitch; the front and back plates of outer fire-box to corner iron, the 
angle iron of steam dome to boiler and man-hole ring to top of fire- 
box to be double-rivetted with }4in. diameter rivets and 1fin. 
pitch. The longitudinal joint of fire-box, top-plate, and the thick- 
ening-plate for back of fire-box, to be brought down sufficiently, so 
as to include the top row of copper stays. Smoke-box tube-plate 
and back of fire-box stayed together with longitudinal stays. The 
bottom of copper fire-box to be flanched outwards, so as to mect the 
outer fire-box plates direct, and to be double-rivetted with }jin. 
diameter rivets and 1jin. pitch. Copper box roof, stayed with solid 
wrought-iron girders, connected by suspension links to 'T-irons 
rivetted across the whole length of outer fire-box top plate. ‘The holes 
in boiler for steam dome and manhole ring to be oval-shaped, 
and not more than 12in. by 14in. large. All the plates or angle 
irons where they meet to form a joint to be ground and free 
of seale, and all the caulking to be done from the inside of 
boiler, except the front and back plates of outer fire-box, which are 
caulked from the outside only. The edges of all plates requiring 
caulking to be slightly bevelled. None of the plates for boiler or 
outer tire-box subjected to the action of fire after the process of 
rolling. All the wheels of solid wrought iron, with cast steel tyres 
din. wide and 2in. thick. All the axles to be of cast steel. Leading 
and trailing axles to be 4}in. diameter, parallel throughout, with 
collars for thrust against inside of axle boxes shrunk on, Coupled 
axle Gin. diameter, in other respects the same as leading and trailing. 
-Driving axle Gin. diameter, and eccentric sheaves solid with axle. 
Crank pins of cast steel to be made hollow, so as to serve as addi- 
tional grease boxes. Axle boxes of wrought iron fitted with brass 
stays, those for driving and coupled wheels arranged to suspend the 
Springs of cast steel, with adjustable links, for the 
driving and coupled wheels, and to have a simple index arrange- 
ment, to show readily the load in tons on each spring. Frames lin. 
thick, of hammered iron, with frame forks and longitudinal ties, 
forming one solid forging. Frame fork keeps bolted to frame with 
turned steel washers, recessed half in frame and half in keep to 
withstand the longitudinal shearing action. The frames tied 
together by wrought iron box girders, one in front of smoke-box, 
taking in the cylinder steam chest, and one behind the fire-box, 
serving as drag plates, besides the usual intermediate plate stretchers 
and ties. Axle box slides of wrought iron in form of a horse-shoe, 
case hardened and bolted with a double row of bolts to frame. 
Cylinders of strong, close grained, and cold blast iron, with a cylin- 
drical steel liner shrunk into its place, and so arranged that steam 
from the boiler cireulates freely between the steel liner and the body 
of cylinder casting. Cylinder lid and steam chest cover of wrought 
iron dished. Piston body and rod of cast steel, the latter hollow 
within Gin. from end where fitted to crosshead. Piston body 1jin. 
wide, to take in two brass rings acted upon by the steam in cylinder 
(Waketield’s patent), Connecting and coupling rods of cast steel, 
fitted with gun metal stays, the section of the middle part of con- 
necting rod round and hollow. AIt the valve motion, piston motion, 
and other gearing, of cast steel, or wrought iron case hardened, the 
greater part of valve rod connecting the expansion link with valve 
spindle crosshead made of a round and hollow section. Two 9in. 
injectors to feed through clack-boxes, placed on the highest possible 
part of mud collector below the boiler. No pumps. Water tank 
along each side of boiler fixed on top of frames and plate brackets, 
the lower portion of tanks between coupled wheels cast away to 
give ready access to the link motion. Coal-box placed across hind 
part of engine platform. A powerful brake to act upon the driving 
and coupled wheels on both sides of engine. Steam regulator, 
safety valves, pressure gauge, washing-out plugs, blow-off and scum 
cocks, glass gauge and gauge cocks, whistles, cylinder, mud cocks, 
steam blower, sliding fire door, deflector plate, ash-pan with pit 
door above platform, to enable the fireman to clean the fire from 
below the bars while running, as usually practised. 

Manchester, July 13th, 18é]. 
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TURBINE WATER WHEELS. 

Sir,--In your report of the Royal Agricultural Society's meeting 
at Leeds we notice some statements respecting the vortex water 
wheel exhibited there, which appear to call for a few remarks from 
us as manufacturers of this turbine. 

We are aware that it is sometimes supposed that the turbine can 
only be placed horizontally, and, as the illustration in our circular 
shows the vortex in this position (with an upright shaft for connect- 
ing it with the horizontal shafting of the mill), it may, perhaps, 
convey the impression that such is the only arrangement it admits 
of. ‘This, however, is not the fact, as the vortex may be arranged 
to work vertically, and at any height above the tail-water not ex- 
ceeding about 30it. Indeed, the “ disqualified ” vortex, which your 
reporter appears to have examined, is so arranged, being itself ver- 
tical, and having the driving pulleys or drums for working the 
machinery on its own (horizontal) shaft, so that no wheel gearing 
is used. It is also intended to work at some height above the tail- 
race, and a portion of the suction pipes, which convey the water 
after it passes the wheel, were attached. 

In regard to the efliciency of the vortex, as compared with the 
turbines of Fourneyron and Jonval, we may quote the following 
remarks of L. D. A. Gordon, Esq. (civil engineer, and formerly 
Regius Professor of Civil Engineering and Mechanies in the Uni- 
versity of Glasgow), than whom there is no one more competent to 
give an opinion from knowledge of the principles on which the 
above turbines are constructed :— 

“It is now sixteen years since I first called the attention of British 
millwrights and engineers to the turbine water wheel, as an im- 
proved system of machine for rendering falls of water available for 
economical purposes. At that period the turbine of M. Fourneyron 
was the best form of the machine that had been tried. Since then 
many different kinds of turbine have been invented and applied ; but, 
after having seen some of the best of these, and having examined the 
details of their construction and the reports of their performances, 
my opinion, formed upon the facts and upon general principles, is 
that the vortex water wheel of Mr. James Thomson is the most per- 
fect turbine hitherto brought under my notice.” 

We also quote from the report of Professor William Thomson, of 








Glasgow (brother of the inventor) whose reputation is a sufficient 
guarantee of a careful investigation of the subject :— 

“T have examined with care the principles and construction of the 
new horizontal water-wheel, invented by my brother, Mr. James 
Thomson, and it seems to me that in these machines the best possible 
means are taken for obtaining mechanical effect from a given fall of 
water. 

“ T know the practicability and convenience of the vortex in very 
varied Circumstances to have been proved most satisfactorily by 
actual use; and I have no hesitation in expressing it as my opinion, 
after most mature consideration, that both in convenience and in 
efficiency the new water-wheels are superior to all other horizontal 
water-wheels which have been brought before the public.” 

Mr. William Fairbairn has also expressed his opinion of the 
superiority of the vortex over other turbines. 

We may add that we have not ourselves any interest in making 
the vortex in preference to other turbines excepting that we are 
thoreughly convinced that it possesses very important advantages. 
Some of your readers will possibly remember that we have exhibited 
Fourneyron’s turbine at the agricultural meetings, but for some 
years past we have shown the vortex only, as on becoming ac- 
quainted with the principles of its construction, and contrasting it 
with the turbines of Fourneyron, Jonval, and others, we are certain 
that it is superior to any. Some of the most apparent reasons for its 
greater efficiency are set forth in our circular, and it would occupy 
too much space to discuss them here, but we feel assured that any of 
your readers who will fairly investigate the matter, and enter into 
the calculations necessary to determine the unavoidable losses in 
each variety of turbine, will find that these are least in the vortex. 

We shall be happy, however, to supply parties preferring the 
Fourneyron or Jonval turbine, with these wheels, and they will be 
constructed on the best principles to secure a high efficiency. At 
the same time, we cannot agree with your reporter in anticipating a 
result equal to that obtainable with the vortex. 

We trust that you will kindly admit these remarks into your 
columns, and apologise for the length at which we have thought it 
necessary to enter into the subject. WiLuiAMson Brorners. 

Canal Irouworks, Kendal, July 24th, 1861. 


Sir,—In your last week’s journal, page 30, you have some remarks 
upon turbines, from which it would appear that Fourneyron’s tur- 
bines (which you state to be the best) give 80 to 90 per cent. of the 
theoretical effect of the water. 

In Mr. Fairbairn’s new work, “ Mills and Millwork,” I find it 
stated that in trials made with Fourneyron’s turbine by M. Redten- 
bacher, the per centage was found to be 64} only, while experi- 
ments made with other Fourneyron’s turbines by M. Morin showed 
74 per cent. I also find it stated in the circular of a manufacturer 
of Fourneyron’s turbines in this country that a turbine made by them 
under a careful test gave 92 per cent. Now, M. Redtenbacher is 
considered to be one of the best authorities on the continent on 
water-power, and, in his work on turbines, says that the best average 
effect obtainable from Fourneyron’s is 70 per cent. Mr. Fairbairn, 
who is probably the best authority in this country upon water- 
power, says that turbines have the advantage over ordinary water- 
wheels under some cireumstances, but he considers that the best con- 
struction of water-wheels give a better effect than any turbines, the 
best effect obtainable from the best construction of water-wheel being 
from 70 to78 per cent. 

It is quite possible that one of Fourneyron’s turbines may give a 
better effect than another, according as the construction may be 
better or worse; but the difference between 64} and 2 per cent. 
cannot possibly be correct, as the turbines with which the trials 
were made were professed to be all of the best construction. It is 
generally admitted by all turbine makers ongthe Continent that 70 
to 75 per cent. is the best effect that can be obtained from any 
description of either turbines or ordinary water wheels. I, therefore, 
presume that the great difference in these results must be owing to 
the different formule employed in measuring the quantity of water, 
and I shall be glad to know what is the correct mode of ascertaining 
the quantity of water used by a turbine or water-wheel. 

As this subject will be of considerable interest to most of your 
readers, and as there does not appear to be anything very definitely 
known about it, I should be obliged by your inserting this in your 
journal, in the hope that some of your correspondents will state the 
results of their experience. 

—— J.C. 


RAILWAY ACCIDENTS. 


Sir,—If the following remarks on the subject of railway trains 
running off the rails serve no other purpose than merely to agitate 
the question, whether or not any means can be adopted to prevent 
such accidents as have of late been of frequent occurrence, and 
attended with appalling results, 1 shall consider myself well re- 
warded, 

It appears to me that, inasmuch as the inertia of moving bodies 
causes them to continue in a rectilinear direction, and that, when 
revolving in a circle, this inertia produces what is termed centrifugal 
force, the flanges of the outer wheels of a locomotive, in rounding a 
curve, are by this force necessarily brought in contact with the outer 
line of rail, the projections of the tires or flanges forming the chief 
resistance to their tendency to move off at a tangent. When in this 
relative position, however, should any disturbing force exist or arise, 
particularly one which produces a “ jumping” or rebound of the 
moving body, such as will elevate the flange to the level of the rail, 
a catastrophe, if the train is going at ordinary speed, becomes in- 
evitable, 

Now, as the safety of the train so materially depends upon the 
flange, my proposition is, that this should be considerably deepened, 
and the rails, also, Where necessary, in a corresponding degree. 

My impression is, that if a flange of ordinary depth is occasionally 
dangerous, one of double the depth of proportionate strength will 
prove, in comparison, more than doubly safe; and, in case even of 
a defective condition of a sleeper, or rail, the more powerful grip 
of an enlarged flange will most materially lessen the risk of diver- 
sion. 

I have thus, as_ briefly as possible, endeavoured to give an outline 
of my theory for the prevention of such accidents as those which 
have lately occurred on the lines of the South Western, Great 
Northern, North Staffordshire, e., with the full conviction and hope 
that, if carried into practice, the modus operandi will prove equal to 
my most sanguine expectations, 

Cheltenham, 15th July, 1861. G. A. 


[G. A.’s suggestion would involve very extensive alteration of the 
permanent way, and to compensate for the additional leverage upon 
the flange due to a shock at its outer edge, it would need to be doubled 
in thickness at its base, which circumstance would be attended 
with fresh difliculties at junctions and crossings. Ed. E.] 





BOILER EXPLOSIONS, 


Sir,— Your correspondent “ T. B.,” in his last letter on the subject 
of steam boiler explosions, quotes an expression from my first letter 
on the same subject which he considers erroneous. Now, it is very 
evident that your correspondent is anxious to show that I am in 
error; it is, therefore, fair to presume that the error he has quoted is 
the greatest he has discovered. The expression in question is the 
following :—* 64 X 36-6 X 11065 = 1466ft. per second.” In this 
expression 36:6 X 11065 is the difference in inches between the 
heights of two columns of steam of an elastic force equal to 66°6in. 
of mercury, uniformly dense, and from their weights capable of 
supporting columns of 30in. and 66°6in. of mercury, Now the rule 
given by Mr. Bourne and others for determining the velocity with 
which an elastic fluid of a given pressure will flow into another 
elastic fluid of a less pressure, is—Find the difference in feet between 
the heights of two columns, as above; multiply by 64, then extract the 
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square root, the result is the velocity in feet per second. In this case 


64 X 36°6 X 11065 
12 


that given in my letter. Your correspondent also gives a formula 
for determining the average velocity with which a volume of steam 
of a given pressure will flow into a vacuum when the flow continues 
until the whole volume is exhausted. This formula has no relation 
to the subject under consideration, and “'T. B.” himself tells us it 
does not apply to steam, which is an elastic fluid, so that it is difficult 
to see what object he had in view in giving it. He may think that 
it shows his mathematical attainments, but what can your readers 
think of the mathematician who allows his spleen to blind him so 
that he must ask assistance to reduce 36-6in. to feet. 

Your correspondent “ V. P.” is kind in offering me a sketch of his 
boiler, but I think that I now understand it pretty well from his 
description, and I thank him for his offer. I should, however, be 
glad to have his own explanation of the appearances he has 
observed, and if he will kindly state the precise time the gaug? re- 
mained stationary when the safety valve was closed, and the rate at 
which it subsequently rose, also all other particulars with as much 
exactness as possible, it would then be easier to account for the 
phenomena described. When the water in a boiler is priming, some 
power, and, consequently, heat, must be expended in keeping up the 
violent commotion among the particles of the water. 

Will you, or any of your correspondents, kindly inform me on the 
following subject? A cubic foot of water is confined in a vessel and 
heated to 361 deg., it is then allowed rapidly to expand. What will 
be the total resultant bulk of steam and water when the expansion 
has arrived at that point which makes the pressure equal to the 
atmosphere? By the resultant bulk I mean actual bulk as ascer- 
tained by experiment. Joun Paton. 


= 1466, which result is identical with 





ELECTRO-PROTECTION OF METALS, 


Sirn,—Availing myself of the advantages offered by the columns of 
Tue Encrineer, in introducing and discussing any topic of scientific or 
practical importance, I propose to offer to your readers the following 
considerations connected with a branch of electrical science which 
hitherto has received but little attention. The object I have in view 
is to investigate the causes of chemical action upon metals, and the 
means whereby this action may, in certain cases, be obviated or 
brought under control. This investigation involves points of the 
greatest practical moment in regard to the protection of metals, and 
more especially of iron, from the corrosive influence of theatmosphere 
and of water. It is important, therefore, that it shouldfbe followed up 
and extended by other experimenters, whose researches may ulti- 
mately lead to new applications of scientific principles not inferior 
to any which have distinguished the present age. 

The starting-point of the inquiry, as regards theory, is to be 
found in the electro-chemical hypotheses which render chemical 
affinity dependent upon the electrical condition of bodies. In point 
of practice we may start with the results obtained by Sir Humphrey 
Davy in the protection of the copper sheathing of ships. 

To begin, therefore, with well-established theory, it may be safely 
asserted that the oxydation of metals, and chemical action upon the 
same generally, is to be traced to their comparative electrical condi- 
tion with regard to oxygen and other bodies. The elemeut iron, 
for instance, combines with oxygen or with chlorine, simply be- 
cause it is electro-positive with regard to these bodies. By altering 
its electrical condition we may render it indifferent to the action of 
the most powerful solvents. We are thus, ‘at the outset, in posses- 
sion of a fact, the importance of which, if applied to practice, it 
would be difficult to overrate. The difficulties in the way of this 
application of a scientific fact to purposes of general utility can 
only be overcome by a careful study of all the conditions under 
which electrical influences may be brought to bear upon chemical 
action. The first phenomena we observe in this branch of inquiry 
are so various, and occasicnally appear so contradictory, that the stu- 
dent runs some risk of becoming bewildered and confused in endea- 
vouring to account for facts, and to render the subtle agency of 
electricity subservient to a useful purpose. Thus it has been ad- 
vanced, and often accepted as a general proposition, that the contact 
of zine with copper will preserve the latter metal from corrosion. 
This is undoubtedly true, under certain conditions—as in the case of 
the “protectors” of Sir Humphrey Davy. Nevertheless, the con- 
trary is often the case, chemical action being increased by the contact 
of the positive metal. The copper on the movable breech-piece of 
an Armstrong gun, lately tested by exposure to the weather, was 
found to be partially covered with verdigris, notwithstanding the 
contact of the positive iron. 

The following experiments show the extent and limits of the 
protective action due to the contact of dissimilar metals. 

Let c represent a plate of copper, to which is soldered a small 
piece of zinc, 2, and which is partly immersed in dilute muriatic 
—— acid. In this arrangement we have a voltaic couple, 

c in which the positive current passes from the surface 

of the zinc to the surrounding fluid, and thence to the 
copper, which completes the circuit to the zinc. For 
reasons Which are not at first apparent, but which 
will presently be adverted to, the zinc, to which the 
positive electricity is retransmitted, remains con- 
stantly negative, while the fluid and negative metal 
assume the positive tension. The positive condition 
of the copper is, therefore, augmented; nevertheless, 
within the fluid it is still the negative element, and 
yevolves the positive hydrogen. Thus we find that 
the portion of copper immersed in the acid solution is 
protected from chemical action, while that exposed to 
the acid vapours becomes corroded. 

Again, let z represent a strip of zinc, to which is 
soldered a portion of copper, c, and which is im- 
mersed in the same solution. 

Within the fluid the zinc will be rapidly acted 

Hcl. Ho. upon, but its tendency to corrode in that portion 
exposed to the acid vapours will be diminished by 
reason of its negative tension. Before proceeding 
further to explain these phenomena, by a reference 
to the disconnected voltaic couple, it is necessary 
to consider the causes which limit the extent and 
rapidity of chemical action upon metals. This con- 
sideration is one of great interest, and involves 
many points which have been generally overlooked. 
It may enable us to explain variations and apparent 
anomalies of chemical action which, up to the pre- 
sent time, have been involved in mystery—such, for 
instance, as the rapid corrosion of ships’ coppering 
at sea, while sea-water contained in a glass tank, 
and frequently renewed, has but very little action 
upon the same metal. 

The causes which fix a limit to chemical action 
may be classed under two heads—Firstly, mechanical 
causes ; and, secondly, those which depend upon the 
electrical conditions to which chemical action has 
been referred. 
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Hcl. Ho, 
Let z represent a rod of zinc immersed in an aqueous solution of 


chlorine, contained in a Worlfe’s bottle. It is evident that the 
chemical action will be influenced by the degree of strength, i.e., 
the electro-negative condition of the fluid in contact 

| with the metal. Thus, if the fluid be kept in constant 
circulation, to prevent the accumulation of the chloride 

of zinc around the metal, chemical action will, to a 
certain extent, be increased, and the evolution of 
hydrogen gas being avoided, it will be almost inde- 
pendent of mechanical causes. Let the degree of 
chemical action be now noted by weighing the zinc 
rod after a certain period of immersion. It is obvious 
that the limit obtained must principally depend upon 
auses which modify the affinity of the positive metal he the negative 





fluid. We accordingly find that;the zinc obtains the negative and 
the fluid the positive tensions, 

f, in juxtaposition to the zine rod, we now place a conducting 
substance, such as charcoal, which is not acted upon by the fluid, 
and complete the voltaic circuit, the zinc will distribute the nega- 
tive, and the charcoal the positive, electricity. The charcoal, c, may 
be introduced through the second neck of the bottle. 

In order to satisfy ourselves that the 
voltaic action is not due to any causes other 
than the simple conducting properties of 
the charcoal, let us substitute for this a 
fresh rod of zinc. Until chemical action 
has been established upon the latter the gal- 
vanometer will indicate the passage of a 
current from the second to the first zinc 
rod. By the employment of a porous 
partition, or animal membrane, the second 

cl. to. rod may be protected from chemical action 
without the electrolytic contact being destroyed, and it then 
becomes an eflicient “ negative element.” 

It appears, therefore, that the metal exposed to chemical action 
becomes altered in its electrical condition, and assumes the negative 
tension; while the fluid, originally negative, becomes positive. It 
is also evident that these secondary tensions must determine the 
limit to chemical action. Thus, when the circuit is completed, and 
the tensions become neutralised, chemical action is greatly in- 
creased ; and, by maintaining the negative condition of the fluid, 
and the positive condition of the metal, by means of a powerful 
voltaic arrangement, chemical action may be increased almost 
indefinitely. 

The tensions assumed by the zine and by the charcoal, in the 
figure, may easily be determined with accuracy by means of a 
second voltaic arrangement, and with the aid of a galvanometer. 
Let these tensions be + 5 for the charcoal, and — 5 for the zine. 
If we now connect the positive terminal with the earth—thus main- 
taining the charcoal and exciting fluid at 0—we might assume from 
the above premises that chemical action would be indefinitely in- 
creased. The assumption, however, presupposes that the tension of 
the zinc element remains unchanged. But this is not found to be 
the case, With the positive element connected to earth the tension 
of the zine becomes — 10; the algebraic difference between the 
tensions of the zine and the fluid remaining constant. The chemical 
action becomes increased insomuch only as the zine has a greater 
tendeicy to lose its negative charge. 

Conversely, if the negative terminal be led to earth, the fluid and 
the positive terminal assume the tension + 10. In these instances, 
however, there is no dynamic manifestation of electric force, and no 
expenditure of electricity beyond what is required to maintain the 
difference of tensions. Nor, when both terminals are led to earth, 
is there any current; the intensity of the single couple not being 
suflicient to overcome the resistance to the circuit. It is only when 
the metallic circuit is completed that the opposite tensions are 
neutralised through the dynamic current, and chemical action in- 
creased to any great extent. 

Nevertheless, on a large scale, the increase of chemical action 
which occurs when the positive fluid is in free connection with the 
earth becomes of sufficient importance to merit our special attention. 
The foregoing considerations will enable us to realise the fact that 
there is an essential difference in the electrical, and, consequently, in 
the chemical, conditions of a metal acted upon by a fluid contained 
in a glass vessel, and the same metal immersed in a fluid in contact 
with the great reservoir of electric foree—the earth. In the one 
case the active fluid cannot retain its secondary tension; in the 
other the fluid quickly attains its maximum of positive charge. 

Let z, z’, represent a sheet of zinc partly immersed in an acid 
fluid contained in a porous vessel v. Let both the zinc and the acid 
fluid be in free connection with the soil. It will be found thata 

positive current traverses that por- 

tion of the zinc marked 2’ in the 
_V direction of the zinc immersed in 
| the fluid. Chemical action will 

therefore be, to a certain extent, 

increased, although in this ex- 

periment the current is extremely 
feeble, owing to the positive nature of the metal in contact 
with the soil. If for this portion of the zinc we substitute a 
body which is electrically negative to zinc, we obtain the terra- 
voltaic couple which has been advocated by Mr. 8. Beardmore 
for telegraphic purposes. This has been considered as an 
ordinary voltaic couple, with the earth for a battery cell. 
There appears, however, to be an essential difference between the 
earth battery and the voltaic arrangement commonly employed. 
The earth, acting as a reservoir of electricity, neutralises the oppo- 
site tensions of the positive metal and the exciting fluid, without 
offering the resistance to the passage of the current which occurs in 
the battery cell. In this case much dogmatic nonsense has been 
advanced, upon high electrical authority, respecting the “ efficient 
section of the fluid medium between the voltaic elements.” The 
assertions in question have been contradicted by practice, and 
require to be disproved in the theory of electrical science. 

‘To resume, therefore, it appears that the positive element in a voltaic 
arrangement is protected from chemical action, beyond a certain 
degree, which varies with the relative nature of the metal and cor- 
rosive fluid, by reason of the metal assuming the negative, and the 
fluid the positive, tensions. This protective influence is manifested 
in electrolysis at the cathode. 

The negative element in a voltaic circuit is protected from che- 
mical action wherever it is in contact with the fluid, which is che- 
mically active upon the positive element. Elsewhere its positive 
tension increases its chemical affinity, as is shown during electro- 
lysis at the anode. 

In my next letter I will enter upon some practical applications 
of the theory of “ protecting metals.” 
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Desmonp G. FirzGerap. 
19, Cambridge-street, Hyde Park. 


CENTRIPETAL, FRICTIONAL, OR PERCUSSION GRENADE. 
Sir,—I prepare this grenade thus :—A number of small paper 
packages, containing about an ounce of powder each, compressed 
and firmly tied up with twine, are put into a canvas bag; then my 
phlogistic pill, composed of about twelve heads of lucifer matches, 
tied up in a cartridge of bobbin net the size of a cherry, is placed on 
the centre of the hard gunpowder packages; an equal number of 
packages gre placed over the pill, and the bag is tied up. By throw- 
ing this bag from the roof of a house, an upper wialow, or @ ram- 
part, into the dry ditch, the crush on the pill, caused by the shock of 
the surrounding packages, will explode this bag-grenade; or if the 
renade is enclosed in a square tin case, and dropped on the water 
me the deck of aship, it will explode by the shock caused by its 
fall on the water. 
Rosherville, July 23rd, 1861. 


J. Norton. 





Tue Make or Inon.—Our returns of the number of furnaces in 
and out of blast in the whole kingdom are now completed, and we 
find a greater number of furnaces out of blast than we anticipated. 
The number in blast is 519, the number out of blast is 363; and 
if the nine furnaces of the Monkland Company are stopped in two 
or three weeks, the number out of blast in the whole kingdom will 
be 372, against 288 in the first week of January last, which shows a 
reduction in the make of pig iron at the rate of 40,320 tons per 
month, or 483,840 tons per annum. These figures tell their own 
tale, requiring no comment from us. The exports of the last six 
months from the Cleveland and Middlesbro’ district show an in- 
crease over the corresponding period of last year of 19,091 tons. ‘This 
augurs well for Middlesbro’, and proves what we have repeatedl 
stated—that the Middlesbro’ brands are taking the lead in the foreign 
markets over the Scotch. This preference is given particularly by 
consumers in France and America.— Griffiths’ Circular. 





STEAM CULTIVATION, 


A Lecture on steam cultivation, delivered in the course of the 
Leeds meeting by Professor Wilson, of Edinburgh, seems scarcely to 
have attracted the notice which the importance of the subject claimed 
for it. This is, probably, dve to so much being pect oe into a few 
days that the visitor is quite exhausted with the whirl of novelties 
and matters clamouring for attention. The professor argued that 
the question now to be considered was not whether the problem of 
steam cultivation had been solved, but what was the most efficient 
and economical of the several methods now offered to the purchasing 
— for applying steam to tillage purposes. The question should 
© viewed under two heads—first, as to the best method of applying 
the steam power; and, secondly, as to the best form of implement 
through which the power should be applied to the soil. Great (con- 
tinued the professor) as is the direct saving to the farmer, it is not 
the only one which steam cultivation confers; for not only is the 
work accomplished far more cheaply, but it is also of higher value 
when itis done. In ploughing or cultivating with a “machine,” the 
careless labourer can no longer scamp his work, by running a 
shallower furrow, either for the sake of less work for himself, or that 
his horses may look sleeker and in better condition. ‘The furrow 
will be more regular throughout, the width and depth throughout 
alike, set up at the same angle, and capable, when weathered or worn 
down by the harrows, of forming a seed bed, in which germination 
would proceed under the best conditions. And, better than all, 
not only is the subsoil freed from the lower pressure of the plough-sole, 
but both the upper and the lower soil are tilled without the trampling 
and kneading of iron-shod hoofs; harmless they may be on light sandy 
soils, but wofully injurious on the moister loams or tenacious clays, 
which are the steam plough’s own domains. The steam plough 
breaks up and pulverises the soil far more effectually than can be 
done by any amount of horseflesh, on account of the continuous and 
equal force it applies, and the rapidity with which it moves. No 
animal power could be used in such a concentrated form; neither 
could we by any other means at present known to us leave the torn 
and displaced soil in such an open condition, and so suitable for the 
action of drainage, or the subsequent processes of cultivation. But 
it is in deep tillage and on the strong clays, in work too heavy for 
the ordinary strength of a farm, that our new friend shows to the 
greatest advantage. The heavier the draft and the moister the soil, 
the more our teams pull at a disadvantage to their strength, and the 
greater the relative cost per acre. And there is a limit to the power 
of horses which we can profitably employ. Here we see the 
increasing ratio of economy in steam, which increase is shown 
according to the increasing resistance offered by the soil; . 
when, on light soils, it would only be about five per cent. ; 
on the medium it would be 25 per cent.; and on the heavier 
about 50 per cent. It trenches, too, the strongest clays 
from 12in. to 1bin. deep in one operation, turning in the top 
soil, and bringing up the dead and indurated subsoil to the -urface, 
to be exposed to and acted upon by vir and water, fr sts and 
rains, and that in soils which no horse-power could touch, and 
where the work could only be done by the spade and th» grafting 
tool at a cost of six to eight times the amount, so that whether we 
look at it as merely a cheap substitute for horse lavour in ordinary 
work, or as giving us a greater control over the work, or as 
enabling us to do that work in a more efficient manner by leaving 
the soil in a more desirable state, or as placing in our hands a 
power which enables us to carry spade husbandry into our fields at 
a cost not exceeding that of our ordinary occupations—it has secured 
for itself a strong claim upon the consideration of all those interested 
in the cultivation of the soil. These are direct gains, to which 
readily calculated money equivalents may be assigned; but 
there is another, certainly of not less value to the skilful 
farmer, which, indeed, would be clearly remunerative, even were the 
work dear and inferior, instead of the contrary—I mean expedition. 
After certain crops wheat cannot be sown until the sheep have done 
their forage or the produce has been stored; on mixed soils, or on 
heavy lands, there is always a portion, often a very large one, of the 
wheat crop driven to late sowing by unfavourable weuther, or sown 
with the ground in an improper state, or else both late, and with an 
imperfect seed bed, resulting in a defective plant, late tillering in 
spring, and mildew and deficient yield at harvest. On retentive 
soils, where a week's work often hangs on the vicissitude of a 
shower, half the produce is sometimes forfeited by the farmer having 
to plod on with his slow teams through an unfavourable seed time. 
With a steam representative many of these drawbacks would entirely 
disappear, and all of them be lessened, and the work be com- 
plete more efficiently and in half the time of the present system. 

“hen the rapidly increasing practice of autumnal cultivation for 
which our leading farmers are providing themselves with steam 
machines, scarcely looking for any further advantage from them. 
After the clover leas and spring corn stubbles are prepared for wheat 
sowing, there are the wheat stubbles to be fallowed for the green 
crops, usually a tedious and costly affair; with winter and spring 
ploughings, scarifyings, draggings, rollings, and harrowings, before 
a satisfactory tilth is obtained, and all the couch and other weeds 
got rid of, while on many strong clays a whole year's fallow is re- 
quired before the necessary conditions can be secured. . But an 
autumn day’s dry tillage, when the root weeds are young and weak, 
and the temperature of the earth and atmosphere high, is of far 
more value than a week's work after the cold and rains of winter ; 
and with the cultivator in its various forms we can pulverise the 
soil with the efficiency of the old Roman plough, and leave it either 
open or ridged up to the mellowing action of the still powerful sun. 
We may fairly expect by autumnal cultivation to save two plough- 
ings in the fallowing, the land is kept more clean, and at a lower 
cost; moisture is retained in the turnip land by avoiding tillage 
during the drying winds of the spring; and on clay soils a root crop 
is obtained upon part of the otherwise bare fallow, yet only under 
the most favourable circumstances, and in but few localities, can this 
advanced and desirable system be carried out successfully, owing to 
our limited power and the pressure of other operations. So that 
steam tillage endows us, as it were, with a new faculty, cleansin 
and preparing our land at a reduced cost, fertilising it by autumu 
exposure to the sun and air, forwarding the preparation for our 
spring seeding, and placing within our reach profitable crops, which 
hitherto have been comparatively unattainable. 








Frencn Coast Fortirications.—The Journal du Havre publishes 
the following account of the fortifications erected and being erected 
on the coast of France :—Experiments have been made on a grand 
scale at Gaves, near L’Orient, and at Cherbourg, with the cannon 
and ammunition to be used against any enemy's ship approaching 
the coast. These experiments were tried in presence of the com- 
missioners appointed to superintend the defence of the coast, and 
were remarkably successful. It bas been ascertained that the guns 
and ammunition have arrived as near to perfection as possible, and 
that at a distance of 1,500 yards the cannon shot will perforate the 
thickest steel plating the ship will bear. The batteries of the 
Pharo, Endoume, Roncas, Blanc Montredon, and Frioul are now 
nearly complete. These batteries will render the entrance of an 
enemy's ship into the gulf of Marseilles impossible. The defence 
will be so perfect that hundreds of shot may be fired simul- 
taneously from the coast and from the islands of If, Pomegue, 
and Ratonneau against any pert of the harbour. ‘T'wo batteries are 
to be erected on the Napoleon Dock similar to those ou the Jol ette. 
Formidable batteries are likewise to be erected at Cape Pinede and 
at Cape Jarret. Isolated forts will add to the defence, and bar- 
racks will be erected to accommodate 400 men. The ammunition 
and stores necessary for all these batteries are already collected in 
the arsenals of Toulon and Marseilles. The defence of the coast om 
the channel being now complete, the credit opened for the Minister 
of Marine is expended on the ports of the Mediterranean. Thus 
considerable works are being constructed at Port Vendres, Collioure, 
Nouvelle, and particularly at Cette, to strengthen the fortifications 
of these important positions. 








KINDER’S MACHINERY FOR CUTTING 
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Tuts invention, by Arthur Kinder, of Great George-street, West- 
minster, relates to certain peculiar arrangements and modifications 
of band saws, whereby they are rendered more effective in practice 
and less liable to derangement. 

The invention consists, firstly, in the employment of guides 
through which the saw runs either vertically or horizontally, suit- 
able recesses being formed for the reception of packing whereby 
the saw is maintained in an even temperature throughout its width, 
and consequently the warping or twisting of the blade is prevented. 
In combination with a band saw arranged as above described it is 
proposed to use a convenient arrangement of variable feed, consist- 
ing either of a reverse cone motion or a friction disc and bowl or 
pulley. 

Secondly, in cutting curved work, such, for example, as the 
edges of cask staves by a band saw placed either vertically or hori- 
zontally, and guided to the desired curve by passing through a 
curved slot ina guide block provided with packing, as above de- 
scribed, the saw being sufliciently wide to project below the guide 
block and pass through the material, the cut being at the same time 
made in the direction of the length of the stave. 

Thirdly, in the use of a band saw suitably packea for jointing 
bent staves for casks, the cut being effected in the direction of the 
length of the stave. 

Fourthly, in the use of nipping rolls carried by the two arms of 
a pair of nippers, which are pivotted to a fixed support, and capable 
of being guided laterally so as to suit the work passed between 
them, and ensure the cut which is made by the band saw being 
always parallel to the side of the material operated upon. 

Fig. 1 represents a front elevation of the guide block for vertical 
or horizontal band saws with the packing contained therein; Fig. 2 
is a plan of the same; Fig. 3 is a side elevation; and Fig. 4 is a 
sectional elevation of the guide taken along the line H, I, in Fig. 2. 
The plate A, Fig. 1, being turned over on the screw b, the recess in 
the guide block C for the packing and the opening for the saw to 
pass through, shown by the dotted lines D, D, will be exposed, the 
saw being placed in the machine, and passed through the guide 
block C, the plate A is closed, the back of the saw being held against 
the grooved bearing wheel E, A piece of wood of a suitable width 
(see Figs. 5 and 6) having a groove made down one edge is inserted 
into the recess at I'; the groove in this piece of wood covers the 
saw teeth, and leaves a small space on each side of the saw at G, G, 

Fig. 2), into which the packing can be compressed so as to keep 
the blade at even temperature throughout its whole width. This 
acking may consist of hemp, cotton, or other similar substance. In 
‘ig. 4 the saw blade is removed to show the position of the pack- 
ing K, the piece of wood F, and the position of the bearing wheel E 
when placed below the guide, as shown in this case. Fig. 7 is an 
end elevation of the improved band sawing machine, showing the 
self-acting variable feed gear as applied to the traversing table, and 
Fig. 8 is a side elevation of the same. 

A, A, is a strong cast iron foundation plate resting upon suitable 
masonry; B, B, is a cast iron standard firmly bolted to the founda- 
tion plate A; this standard carries the upper or tension pulley C, 
over which the saw passes. ‘To the under side of the foundation 
plate A are fixed the two brackets D, D, provided with journals in 
which the main shaft is mounted, carrying on one onl the lower 
saw pulley C*. E, E, are a pair of pulleys on the shaft D* to drive 
the machine; F isa drum keyed on the shaft D* sufficiently wide 
to carry the cross and open belts which transmit motion to the pul- 
leys G, G, G; these pe leys are mounted upon the shaft H, which 
is carried in suitable bearings I, I, bolted to the foundation J. On 
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the end of the shaft H is mounted a sliding socket carrying the 
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friction bowl] K; this bowl drives by contact the disc plate L, keyed 
upon the shaft M, carried by the brackets N, N. The disc plate is kept 
in contact with the friction bowl K by means of the spring O acting 


upon the end of the shaft M, On this shaft M is keyed the small pul- | 


ley P, which transmits motion by means of a strap to the pulley Q 


carried upon the shaft R, to which it is engaged by means of the | 
On one end | 


sliding clutch-box § (shown in dotted lines in Fig. 7). 
of this shaft Ris keyed a bevelled pinion, which takes into the 
bevelled wheel I’ keyed upon the vertical pinion shaft U ; the upper 
end of this shaft carries the rack pinion V, which takes into a spur 
rack fixed to the under side of the travelling table X. This table 
slides in suitable guides and on antifriction rollers in the usual 
manner. Y is the log to be cut placed upon the table. 





a, a, is a shaft mounted in suitable bearings 6, b, bolted to the | 
under side of the foundation plate A; on this shaft @ are a pair of | 


pulleys c, c, and on one end is keyed the bevelled wheel e*, whieh 


gears into a similar wheel keyed upon the shaft R. The pulleys e¢, ¢, | 
receive an independent motion from the main driving shaft. d, d, is 


a sliding bar carrying a strap guide ; this bar is moved by the arm e 
keyed upon the vertical shaft f. On the lower end of this shaft f is 
placed an eccentric pin, which takes into a groove in the sliding 
elutch-box 8. When the shaft f is moved by means of the lever 
handle A, the sliding clutch box 8 is disengaged from the pulley Q, 
and as the motion of the handle is continued the driving strap i is 









Acapemy or Scrences.—At the last sitting M. Elie de Beaumont 
read a letter from Dr. Montucci, in which the latter described a re- 
markable phencmenon which he witnessed in September, 1858, 
when Donati’s great comet was in all its splendour, viz., the gradual 
fading and subsequent total disappearance of the comet, followed by 
its sudden reappearance about a minute after. Dr. Montucci describes 
this phenomenon as follows:—I was at Versailles in company 
with another person, who is ready to confirm the fact. While we 
were both contemplating the beautiful apparition in the heavens we 
perceived its light to fade very rapidly, until the whole comet was 
reduced to a luminous point at the nucleus. At length even this 

wint disappeared completely, leaving not a vestige of the comet in 
the clear azure of the sky. About a minute afterwards the nucleus 
reappeared as a brilliant point, and immediately, with much 
greater rapidity than that of the extinction, the magnificent 
tail shot out again in all its splendour. ‘This phenomenon, 
which had lasted about five minutes in all, occurred five or six times 
that same evening, and we observed it on some of the following 
nights, though on others we watched for it in vain. There 


| was, most certainly, no interposition of a cloud or any other 


vaporous film ; the nucleus seemed to absorb the light of the tail, 
from the extremity to the centre; its own extinction was like that 


|} of a candle by a blast of wind, and the reappearance of the tail 


moved from the loose to the fast pulley c, thereby giving a quick | 


return motion to the traversing table X. is a vertical shaft mounted 


in suitable bearings, and carrying at its lower end the lever m; this | 


lever takes into a groove in the socket of the bowl K. On the upper 
end of the shaft 2 is fixed the hand lever x, and by turning this lever 
the friction bowl K is moved to and from the centre of the dise 
plate L, thereby communicating a variable feed motion to the 
traversing table, which carries the timber to the saw. 0 is a vertical 
shaft, which, by means of an arm on its lower end and a lever handle 
on its upper end, moves the cross and open straps upon the drum F 
and the pulleys G, G, G, thus affording facility for reversing the 
feed at any moment. 
cut away so as to enable the feed to be stopped by bringing the 
bowl K over such portion. pis another vertical shaft giving motion 
to the band fork belonging to the main driving strap upon the 
pulleys E, E, for the purpose of stopping and starting the mill. 


Compensation ror Ramway Accrpents.—On Tuesday there was a 
meeting of the representatives of the principal railway companies to 
consider what steps should be taken to amend the law which pro- 
vides for compensation to the public in cases of accidents on rail- 
ways. The Earl of Shelburne, chairman of the Great Western 
Railway Company, was in the chair, There were also present the 
representatives of the following companies:—London and North- 
Western, Great Western, Great Northern, Eastern Counties, London 
and South-Western, London, Brighton, and South Coast, London, 
Chatham, and Dover, Lancashire and Yorkshire, 
South Yorkshire, Scottish North-Eastern, Midland, and others. 
The noble chairman having briefly opened the proceedings, 
Mr. Coates, the Parliamentary agent, read communications received 
from other railway companies, intimating their concurrence in the 
proceedings proposed to be taken, and, after some discussion, a 
resolution was passed appointing a committee of twenty-one of the 
principal representatives of railway companies, three to be a quorum, 
to consider the whole subject, to employ a solicitor, if necessary, to 
take evidence and collect facts, with a view to the amendment of the 
law next session, and to report thereon at a future meeting. 


The centre of the dise L is hollowed out or | 


South Wales, | 


| the comet. 


resembled the forcible ejection of water from a pipe in the form of a 
jet.” Many of our readers must remember having witnessed this 
phenomenon at the time; and since its being fully established by a 
plurality of witnesses may materially tend to cast some light on the 
real nature of comets, any communication confirmatory of the fact, 
addressed post-paid to this office, with the word “ Scientific” 
on the envelope, that it may go into the proper hands, will 
be thankfully received. We may mention that a phenomenon of 
the same kind was observed by a gentleman and his family in this 
year’s comet on the 4th inst., when the tail was seen very gradually 
to fade, and at length disappear completely, as if blown away by a 
current of air, the nucleus alone remaining visible; after a short 
interval the tail reappeared in its former brilliancy. M. Leverrier 
presented the clements of the comet of 1861, calculated by M. Lewy 
with much greater precision than before, on observations taken at 
different intervals, viz., on the 30th of June, and the 4th and 7th of 
July; also Mr. Hind’s results, from observations taken on the 30th 
ult., and the 2nd and Sthinst. These elements are as follow :— 
Lewy. Hind. 
June 11.755 mean time of June 11, 66676 mean time 
Paris. of Greenwich. 
249 deg. 23m. 51°7s. 249 deg. 13m, 54°8s. 
7 c ‘ . 279 ,, 59,, 26°0,, 
True equi. July 1. 
85 deg. 38m. 34°Ss. 
9°9147259. 


Time of perihelion. 
Longitude of ditto. 
Ascending node, 7 ., B,, 88 
Equinox, July 4. 
83 deg. 36m. 519s. 
9°9152512 


Inclination 
Log. perihilion dist. 


M. Leverrier expresses great doubts as to Mr. Hind’s supposition 
of the earth’s having passed through or near the cometary matter, 
and states that there are not sufficient data to solve the question. 
A communication was also read from Father Secchi, of Rome, about 
He repeats his former assertion, viz., that the tail was 
118 deg. in length, and explains the discrepancy existing between 
his statement and that of the Paris astronomers, who estimated it 
at 45 deg., by mentioning the important fact that the comet had a 
double tail, one within the other. The exterior tail, measuring 
8 deg. in breadth, was very luminous, and only extended to 
45 deg.; but the inner one, consisting of a narrow and much 
weaker streak of light, extended much farther, and ended in the 
milky way, near the stars Epsilon and Zeta Aquile. 
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TO CORRESPONDENTS. 


Vol. xi. of THE ENGINEER can now be had from the Office, price 18s. 

*,* Covers for binding the volume can be had from the publisher, price 2s. 6d. 
each. 

#,* We must request those of ow correspondents who desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 





Joun.—The notice is supicient. 

W.G. 5S. (Brighton).—To the Admiralty, by letter, stating your age, ante- 
cedents, and qualijications 
. ¥. X. —We do not know how you can ascertain the names of the directors of 
the lerding glass companies. 

J.S8 and Co. (Liverpool.)—We iave published but little occasional inforia- 
tion upon the subject respecting which you inquire. 

B.—We cannot just now refer you to any detailed description, nor, indeed, to 
any beyond that contained in Protessor Rankine's work on ** Prime Movers.” 

W. L. T. (Mark-lane.)—We ave not able to sind the letter to which you rereras 
having been published in our columns, nor do we know anything concerning 


it. 

M. and H.— We know of no suvh machine, aud would recommend you ta adver- 
tise for one, the cost of advertising leing but a trite in comparison with the 
commission you are kind enough to offer us, Lut which we should, in any 
case, decline. 

A Supscriper.—M/. L. C. Hertalet. of 3, Hanover-square, W, is the secretary of 
the Universal Private Tdegraph Company, and Mr. Charles Curtoys, of 
90, Cannon-street, is secretary of the London District Telegraph Company, 
either of whom can Surnish the instruments. 

J. R.—To raise 25 gallons, or 250. of water, 387t. per minute, and exclusive 
of the friction of steam engine and pump, would require } indicated horse- 
power. The “nominal” power required to perform a certain indicated 
work appears to us rather a metaphysical abstraction than a mathematical 
quantity. 

H. K.—Your communication has been withheld, We do not think that, after 
Surther reflection, you would desire to put forward an argument going to 
show that substances, distinguishable in so mtny ways from each other as are 
nitrogen and carbonic oxide, are identical, the less 30 upon such scanty 
analogy as you suggest might possibly be discovered between then, and which, 
even if it existed, would never prove them to be the sane. 

M. N. (Woolwich) —Axny tube-maker, of whom several advertise in THE 
ENGINEER, will answer the inquiry as to tubes, any maker of engineers’ tools, 
of whom there ave many advertised, could answer as to the punching- 
machines ; and anu iron merchant as to the plates. As to the rolls, any 
maker of heavy mill work could answer your query, but we do not know 
whether you could readily obtain drawings of the machinery. 

W. 8S. (Manchester. )—Jaines Stevens’ patent for railway signal apparatus was 
dated 10th March, 1847, and has, consequently, expired. He obtained a 
patent, however, for certain improvements on this apparatus, 2nd February, 
1354. The two specifications are numbered, respectively, 11,612 (old lar), 
and 264, of 1854. We do not know the price, but probably 2s. sent to the 
Superintendent of Specifications, at the Patent Office, Chancery-iane, would 
cover the cost of both. 

G.W.—If the air were dischirged at a uniforin pressure of, say, 15 UW. per 
square inch, and without expansion, a receiver of 917 cubic Jeet capacity 
would be required to exert an hourly horse-power equal to 1,980,000 lb. lifted 
1ft. If, however, the receiver were charged to 500 Wb, to the square inch, the 
pressure being taken off by a regulating valve, at any strength desired, a 
vessel of 274 cubic fect capacity would answer. This, if Lt. in diameter, 
and 35st. long, ought to be made of ivon hin. thick, supposing the joints to be 
single rivetted. 

A. 1.—We can assure you that no benefit whatever would be derived from the 
arrangement you propose, while its complication would be a positive disad- 
vintage. You are in error in supposing that eny portion of the jorce of the 

steam is lost by pressing upon the bottom of the cylinder. Action and reaction 

are equal; the whole pressure derivable from the steain being already obtained 
on the piston. If, instead of a fixed cylinder head, you substituted a movable 
piston in its place, the motion imparted to each of the two diverging pistons 
would be but one-half as much, for a given quantity of steam, as the motion 
now imparted by that steam to a single piston. While one piston was moving 

Sin., the other would move 3in. away from it in the opposite direction, mtking 

Gin. motion for both pistons, which is precisely what the same quantity of 

steam would have imparted to a single piston of the same diameter. Don’t 

waste another penny on the schene, the several postage stamps Jranking your 
letters to us already anounting to 3d. lost capital, to say nothing of your 
valuable tine. 





PERCUSSION CAPS. 
(To the Editor of The Engineer.) 

Sir,—Could you, or any of your numerous readers, inform me where I 
could get information as to the manufacture of the gun-cap in all its 
details ? F. W. 

Hull, July 23rd, 1861. 





THE EQUATORIAL AT GREENWICH. 
(To the Editor of The Engineer.) 

Sin,—I shall feel much obliged if any of your numerous readers could 
give me the title of any work thoroughly describing the great equatorial at 
Greenwich Observatory, the engineering part of which was made, I believe, 
by Messrs. Ransomes, of Ipswich. A SUBSCRIBER. 

Nottingham, July 23rd, 1861. 

MILL PICKS, 
(To the Editor of The Euxgineer.) 

Sir,—In a recent number of Tue EnGinger ‘A. B.C.” requested advice 
about hardening mill picks, Let him buy the following :—Twopennyworth 
of sal ammonidec, twopennyworth of oil of vitriol, and twopennyworth of 
vitriol stone ; mix in two quarts of water, and bring his steel to a pale 
yellow. P.F.L 

July 9th, 1861. 


PORTABLE STEAM ENGINES. 
(To the Editor of The Eugineer.) 

Sin,—We see it stated in your report on “ Steam Engines,” at the “ Leeds 
Royal Show,” that “Mr. Aveling has boldly dismissed the appendages for 
steering his traction engine by means of a horse in the shafts.” We beg to 
state that Mr. Lee had precisely the same principle of steering on his engine 
exhibited at Salisbury Royal Show, and the only reason that it did not 
appear at Leeds was, that it is generally considered more safe, under all cir- 
cumstances, to guide the engine by a horse in the shafts. 

Patent Crank Works, Lincoln, July 24th, 1861, 














B. D, Taruin anv Co, 
SCREW PROPULSION. 
(To the Editor of The Engineer.) 

Sir,—Could you, or any of your numerous subscribers, furnish me with a 
formula for calculating the thrust of a screw propeller? If so I should feel 
greatly obliged. I forward the particulars below for an example :— 

Speed of vessel, 10°90 knots ; ditto screw, 13°83 ; revolutions per minute, 
45 a diameter of screw, 18°25ft.; pitch, 31°25; helicoidal area of blades, 
726 square feet; diameter of cylinders, 72in; stroke, 3ft., No.3; mean 
pressure in cylinders, 19°70 Ib. A Youne MARINE ENGINEER, 

New Cross, July 22nd, 1861. 

EXPANDING MANDRIL. 
(To the Editor of The Engineer.) 

Sir,—I should feel much obliged by the name and address of the corre- 
spondent who signs himself “‘K. R_ U.,” in answer to my remarks with 
reference to Dr. Church's mandril, and I think that 1, and the readers of 
your valuable paper, are entitled to this, as it is possible 1 may be able to 
place him in his proper position, and to show that his feelings certainly, 
and, possibly, his interests, lie with the patentee. 

Flippant as he terms my statements, I am not afraid to put my name to 
them, and I do not consider his remarks of the slightest importance. 
Perhaps he will condescend to publish his name also. We shall see. 

. Joun Ixsuaw. 
[We have “ K. R. U.’s,” name and address, but can only publish them with 

his permission.—Eb, E.] 








Tux ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including dowhle number), 15s. 9d. 
Yearly (including two dowble numbers), £1 118. 6d. 
Ir credit be taken, an extra charge of two shillings and sizpence per annum 
will be made. 


TuE ENGINEER is registered for transmission abroad. 


Advertisements cannot be guaranteed insertion unless delivered before exght 
o'clock on Thursday evening in each week. The charge for four lines and 
under is halj-a-crown ; each line afterwards, sixpence. The line averages 
nine words; blocks are charged the same rate for the space they fll. AU 
a  "Staanameaied Jrom the country must be accomvanied by stamps in 

Lyinent, 
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HIGH RAILWAY SPEEDS. 


Mr. GeorGE RoBert STEPHENSON, inheriting the names 
and fortunes and following the profession of two of the 
greatest railway engineers which this country has ever pro- 
duced, has addressed a lengthy letter to the President of 
the Board of Trade, urging him to interpose his powers, 
whatever they may be, for the purpose of cheeking the 
higher rates of speed now maintained upon railways. If 
we could feel convinced that our railways were being run 
at a reckless and dangerous rate of speed we should echo 
Mr. Stephenson’s appeal long, loudly, and earnestly. But, 
even in that case, we should do so with the conviction that 
Mr. Stephenson, whether from never having had any prac- 
tical acquaintance with the working of a passenger railway, 
or from ignorance of all rules of logic and proprieties of 
argument, had, by almost innumerable misapprehensions, 
presented the whole subject wrong end foremost before the 
authority whose interposition he invokes. Mr. Stephenson 
sets out with the assertion that there is now an “immense 
sacrifice of life and property,” due “to the excessive speeds 
which are being employed on our railways.” We very 
much doubt the fact of any such “immense sacrifice,” and 
we do so with the less hesitation because Mr. Stephenson 
does not adduce a single instance of any sacrifice of life, 
and but few of any loss of property, in consequence of 
high railway speed. “ Railway accidents,” Mr. Stephenson 
goes on to inform Mr, Milner Gibson, “ have of late years 
been increasing.” This, if taken in the sense Mr. Stephenson 
intends, we doubt too. Such accidents as those at Brettle- 
lane and Helmshore will long be memorable, but they 
were in no respect due to high speed, and the Board 
of Trade returns do not justify the conclusion that that 
class of railway accidents, attributable to high speed, is 
increasing as rapidly even as the general railway traffic 
of thecountry. Mr. Stephenson goes on to state that “it is 
equally certain that, of late years, despite improved 
methods, and more efficient management, railway dividends 
have been diminishing.” This, too, instead of being 
“equally certain,” is equally untrue. The lowest average 
dividend upon the shares of all the railways of the kingdom 
occured in 1850, to wit: 1°83 per cent. The rate, in 1851, 
was 2°44 per cent.; in 1852, 2°4 per cent.; in 1853, 3°05 

r cent. ; in 1854, 3°39 per cent.; in 1855, 3°12 per cent. ; 
in 1856, 3°12 per cent., while Mr. Grinsted’s tables, for the 
last few years, would go to show that the average dividend 
has verged closely upon 44 per cent. Then, too, Mr. 
Stephenson assumes that the dividends are “ proportionately 
smallest upon those lines on which railway speeds are 
highest.” Now, however this may apply to the Great 
Western line, the low dividends upon which are clearly 
traceable to causes other than high speed, it does not 
apply to the London, Brighton and South Coast, Great 
N. orthern, and London and North Western, which paid, re- 
spectively, last year, 6, 5°45, and 5} per cent., and which, 
besides the Great Western, are the fastest lines in the 
kingdom. We could name a few railways, including the 
Eastern Counties, and the M., 8. and L. (Money Sunk and 
Lost, or, as it is sometimes called, the Manchester, Sheffield, 
and Lincolnshire), upon which neither the speed nor the 
dividends are excessive. Next, in a continuous strain of 
misapprehension, Mr. Stephenson gocs on to state that the 
speed of the fastest trains on a railway “ governs and 
regulates” the speed of every other train. It does no 
such thing, and the remark justifies the presumption 
that Mr. Stephenson never made up a time-table in 
his life. “ Nigh speed,” Mr. Stephenson further 
informs Mr. Gibson, “implies irregular speed ;’ and 
so does any speed imply irregular speed, and Mr. 
Stephenson ought to know that the trains which make 
the slowest average runs move at the most irregular 
speed. ‘The train timed to an average of 20 miles an hour, 
often runs at 40, whereas the train which is expected to 
make 400 miles in 10 hours, is seldom run at 80 miles an 
hour. “No one will question,” Mr. Stephenson says, 
“that railways generally were paying better dividends 
when the speeds were less excessive.” We admit the fact, 
but the consideration of speed has comparatively little to 
dowithit. In the days to which Mr. Stephenson refers rail- 
ways had much cheaper establishments than now, they had 
hardly learned the meaning of “renewal accounts,” and 
they had little competition and but little dead-weight in 
the shape of non-paying branches. With some reiteration 
Mr. Stephenson insists that “ at the present time it is 
beyond question that those railways are paying best on 
which the traffic is worked regularly at moderate rates of 
speed.” Here, as we have already intimated, we can 
instance as many high speed lines which are paying good 
dividends, and as many low speed lines which are paying 
next to nothing, as Mr. Stephenson can name in support 
of opposite conclusions. Writing without consideration, 
Mr. Stephenson most inappropriately instances the London 
and Brighton—one of the best paying lines in the kingdom 
—as arailway whose finances have suffered in consequence 
of high speeds. The reason is “ because having acquired 
a very heavy local traffic, between London and the Crystal 
Palace and intermediate stations,” the company in question 
“has been obliged to lay down other lines of rails for its 
Crystal Palace traffic, and has, in fact, constructed for this 
traffic a new railway andanew entrance into London.” A 
complete non sequitur, Mr. Stephenson. You might as well 
quote the Eastern Counties, trying to creep into Fins- 
bury, or the respectable South Eastern, extending itself to 
Charing-cross and New Cannon-street, as to argue any- 
thing but increasing traffic from the West-end of London 
railway and the Victoria terminus. After saying that 


1,100 trains are run daily on the London and North 
Western, Mr. Stephenson further asserts in substance that 
the necessity of a third line has arisen only in consequence 
of high speed! After this does Mr. Stephenson moralise 
at much length upon the rationale of high speed, employ- 





ing against it arguments which would be just as applicable 
to a line of fast omnibuses from Paddington to the Bank. 
All along he informs us, or rather Mr. Gibson, that nobody 
to speak of desires high speeds. We hope Mr. Stephenson, 
who has the means, will offer to pay the cost and loss of 
the following experiment. Let the North Western occupy 
twenty hours in the progress of its fastest train from 
Euston-square to Princes-street, Edinburgh, and let the 
Great Northern do it inten. Let Mr. Stephenson make 
up the loss of traffic, if any, to the North Western. He 
makes a convenient handle of the fact that the “ limited 
mail trains” carry but few passengers, arguing that but 
few people dare travel by them. Illogical Mr. Stephenson! 
These mail trains originally refused all passengers. After 
Aberdeen had, through much entreaty, obtained its 
“through composite,” Glasgow sought and won another, 
and now the Scotch mail has two passenger coaches, all 
the way. So with the Irish mail. The “ limited mails” 
run at unsuitable hours, and offering, as their title implies, 
but limited accommodation, few passengers seck them. 
Their high average speed is due, in a certain measure, to 
the few stops made—another discouragement to passenger 
traffic. But there are other trains which, although 
making more frequent stops, attain as high speed when in 
motion. We were a passenger, the other day, by one of 
these on the Great Northern. We timed the speed, by 
the mile posts, as sixty miles an hour, on: several 
sections of the line, yet the motion was smooth and the 
train was well filled. It is only when the surging and 
plunging of the train proclaims the imperfections of the 
way, or of the running gear, that passengers object to high 
speed. The high rates of speed now maintained have been 
adopted in submission to the imperative demand of the 
public, everywhere, for the greatest possible expedition con- 
sistent with safety. This element of public convenience is 
one not to be withheld or abridged at the instance of one who 
an bring no better reasons against it than those put 
forward by Mr. Stephenson. “ Why,” says he, “should 
the railways try to compete with the telegraph, when the 
telegraph must, ultimately, be successful ?” This refers to 
the fast postal trains, and our answer to Mr. Stephenson is 
this: because the public do not always prefer to go a mile 
or more to a telegraph office, and pay 4s., or 6s., or 8s., 
for the transmission of a message of 20 words, to be 
delivered in unfamiliar handwriting, with neither the cer- 
tainty of accuracy or immediate despatch, when for, one 
penny, and the cost of a sheet of note paper and an envelope, 
they can communicate at length, and in their own writing, 
without the chance of any error in transmission, and with 
the certainty of early delivery by post. 

But the length and breadth of Mr. Stephenson’s appeal to 
Mr. Gibson is, that he shall retard the “ limited mail trains.” 
“O, most lame and impotent conclusion!” Wherefore, if, 
as is urged, few or no passengers go by these trains, are 
they to be made to go slower? ‘Their actual speed in 
motion, irrespective of stops, is no greater now than that 
of the regular express trains which carry hundreds of 
passengers. If any interference were desirable, let 
passenger carriages be interdicted on the limited mail 
trains. Nothing, probably, would be gained even by this 
move, but if the postal trains are to be retarded, the public 
will only be incommoded, while the express trains, over 
which the Board of Trade has no control, will continue to 
run as fast, or faster than ever. As for the cost of high 
speed, that is the affair of the railway companies, Several 
lines—the Great Northern for one—have abolished express 
fares altogether, and have thus encouraged the public to 
take the fastest trains. ‘The responsibility of the com- 
panies, in case of accident, ought to prompt them to every 
precaution, and had Mr. Stephenson, instead of obtruding 
upon a public officer thirty or forty pages of common-place, 
in which no logical premises or sequences are discernable, 
contented himself with addressing a letter to the Times, 
urging still greater care in respect of permanent way and 
rolling stock, and urging the application of additional 
brake power, and signals from every carriage to the engine, 
he might have done good service to the public, whereas his 
present attempt is no more than one to deprive them of a 
desirable accommodation, upon grounds which do not bear 
examination. We repeat that nothing should be left un- 
done to secure the absolute safety of railway travelling, but 
it is, we think, beginning at the wrong end to encourage 
imperfections by diminishing railway speed to suit them, 
doing this at the expense of the public, to whom the greatest 
expedition is of value. 


THE PNEUMATIC DESPATCH, 


THE atmospheric post has been at work, for a few days, 
and experimentally, in Battersea-ficlds. An iron tube, up- 
wards of a quarter of a mile long, has been laid along the 
river’s bank, and mail bags, parcels, and even adventurous 
navvies have been whisked through at the rate of twenty- 
five miles an hour. Those who, some twenty years ago, 
witnessed the working of the atmospheric railway, may 
discover nothing new in the principle. But the application 
is altogether different. There is still the tube and the 
exhausting apparatus, but the load, instead of being drawn 
over rails, laid alongside of the tube, goes through it. No 
self-sealing valves, therefore, are necessary. As, also, the 
load is comparatively light, a very low degree of exhaustion 
suffices for every purpose of propulsion. Air flows into 
a vacuum with a velocity of about 1,000ft. per second, or 
nearly 700 miles an hour, and it would be possible to send 
a light object at something approaching this rate through 
a smooth tube, from which all the air had been first ex- 
hausted. Even with such a vacuum as could be maintained 
in the Croydon Railway tubes, and with all the load 
attached, the trains sometimes attained a speed of nearly a 
mile per minute. The loads, in the pneumatic despatch tubes, 
do not however much exceed half-a-ton, unless the despatch 
carriages are coupled in trains of two or more, and the 
speed, therefore, with an exhaustion varying from 7 to 
llin. of water, or from 40z. to 6o0z. per square inch, is 
about 25 miles an hour. The tube through which the 
despatch trucks are drawn is not circular in form, but ofa 
section resembling that of an ordinary railway tunnel, 
the internal height being 2ft. 9in., the width at the 
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“springing of the arch”—the top being semi-circular— 
2ft. 6in., and at the “springing of the invert”—for the 
tube has a segmental bottom—2ft. 4in. The internal 
area of the tube is equal to that of a circle 33in. in 
diameter, or 855 square inches. The tube is of cast iron, 
in 9ft. lengths, each weighing about one ton, and fitted 
into each other with an ordinary socket joint, packed with 
lead. Within the tube, and at the lower angles on either 
side, are cast raised ledges, 2in. wide on topand lin. high, 
answering the purpose of rails for the wheels of the 
despatch trucks torun upon. The latter are made of a 
framing, 7 or 8ft. long, enclosed in sheet iron, and 
having four flanged wheels, 20in. in diameter each. The 
whole truck is so made that its external form, in cross- 
section, conforms to that of the tube, although it does not 
fit it closely, an intervening space, of an inch or s0, 
being left all around. Some light india-rubber 
flanges or rings are applied at either end of the 
truck, but even these do not actually fit the inner 
surface of the tube, a slight “windage” being left 
around the whole truck. There is, therefore, no friction 
beyond that of the wheels, and the leakage of air, under a 
— of 4oz. or 5oz. per square inch, amounts to but 
ittle. The tube, in its course, is sharply curved, and pre- 
sents also steep gradients, in one case a slope of 1 in 20, 
equal to the average rise of Holborn-hill. The minimum 
curve is of 40ft. radius. The air is exhausted, from near one 
end of the tube, by means of an exhausting apparatus, from 
which the air is discharged by centrifugal force. Some idea 
of this apparatus, which is very simple, may be formed by 
comparing it to an ordinary exhausting fan. A pair of 
large branch pipes, rising from the tube, are formed cach 
with a circular mouth 8ft. in diameter, these mouths being 
placed opposite each other (opening towards each other), 
and at a distance of 3ft. apart. A shaft, Sft. or 9ft long, 
and 3in. in diameter, runs through both, and has the crank 
of a small steam engine keyed upon one end. A hollow cast- 
iron boss, keyed to the shaft, is so made as to revolve freely 
but closely between the opposite faces of the branch pipes, 
and the interior of this boss is so formed as to receive the 
air readily from the branch pipes ascending from the tube, 
and, by a dividing partition in the middle of the boss, to 
discharge radially outwards. An iron disc, jin. thick, 
and 17ft. in diameter, and having 32 radial wooden bars 
upon each face, is made fast to the middle of, and revolves 
with, this boss. On each side of this dise are two thin 
sheet iron plates, 21ft. in diameter, 2jin. apart at their 
outer edges, and gradually diverging from each other 
towards the centre, so as to present an uniform discharging 
area throughout. At 100 revolutions per minute, this ap- 
paratus will give an exhaustion in the tube (452 yards 
long), measurable by 3in. of water, and at 200 turns, a 
vacuum of about 12in. of water, equal to less than lin. of 
mercury. ‘The exhausting pipe enters the top of the tube 
at a distance of several yards from the engine, the tube 


being carried around on a curve in the general direction of | 
After the | 


the exhausting branch to near the engine. 
despatch truck, therefore, in coming towards the engine, 
has passed the junction of the exhausting pipe, it begins 
to compress the air before it, and is thereby checked in its 
motion. A safety valve is provided to liberate any excess 
of pressure thus produced. The arrival end of the tube 
being closed by a closely-fitting door, the despatch truck is 
made to open this first before reaching it, and comes 
out atany easy pace upon a little railway beyond it. 

The Electric and International Telegraph Company have 
for some years been in the habit of despatching written 


messages through small tubes between their City stations, | 


but the invention of the arrangements above described is 
due to 'T. W. Rammell, Esq., C.E., the Secretary of the 
Pneumatic Despatch Company. This company has been 
organised under the chairmanship of the Marquis of 
Chandos, the vice-chairman being Capt. Huish. It is the 
intention of the company, now that they have obtained 
parliamentary powers for opening the streets to lay down 
their tubes, to establish a line between St. Martin’s-le- 


grand and one of the district post-offices, and ultimately to | 


extend their system throughout the metropolis, so as to 
connect the railway stations, public offices, &c. ‘The present 
post-office service, by carts and vans running within the 
metropolis, and at a contract speed of 8 miles an hour, is 
said to cost £11,000 yearly, while the annual cost of the 
railway small parcels service in London is estimated at no 
less than £38,000. Both these services could be profitably 
performed, it is urged, by the pneumatic despatch, at a 
speed of 30 miles an hour, without obstructing the thorough- 
fares, and with other advantages which sufficiently suggest 
themselves upon reflection. 


LOCOMOTIVE ENGINES. 


THE majority of locomotive engines, throughout the | 


kingdom, consume probably 821b. of water and -tlb. of 
fuel for every hourly horse-power exerted, the average 
indicated power being not far, we believe, from 200 L orses. 
There have been instances, and, possibly, they are of daily 
occurrence now, of an expenditure of but from 16 1b. to 
201b. of water, and 21b. to 241b. of fuel per hourly 
horse-power, in locomotives worked highly expansively. 
The minimum rate named was attained several years 
ago on the Edinburgh and Glasgow Railway, and 
the engines of the Great Britain class, on the Great 
Western line have, when running in the fifth notch, 
worked at 2$lb. coke per hourly horse-power. The 
cost of fuel, although amounting to less than 5 per cent. of 
the whole working expenses of our railways, and although, 
if the whole of this outlay for fuel were saved, the average 
dividend upon the cost of English railways would not be 
thereby increased by as much as one-third of one per cent., 
is, nevertheless, a considerable item. Any improvement, 
however, which would diminish the consumption of fuel 
should reduce the weight and cost of the boiler, and, to 
some extent, that of the whole engine. For with less 
fuel, and, correspondingly, less evaporation of water, there 
would need to be less grate area, less heating surface, and 
less water and steam space in the boiler. In this light, 
then, the saving of fuel may be attended with advantages 
of still greater consequence, since the cost of transporting 





the present ponderous machinery and attachments of the 
locomotive forms a very large share of the total working 
expenses. It isinteresting, therefore to inquire, with the 
aid of such knowledge as we already have regarding the 
roperties of steam, what degree of economy is practicable 
in locomotives. Our knowledge of steam does not, how- 
ever, justify the hope of any further decided economy in 
its use, except by working it at a higher pressure and 
more expansively. Here, too, we are confronted with the 
experience of those who, having attempted high expansive 
working, have had their labour for their pains, and lost 
coal into the bargain. It may, therefore, be said, broadly, 
that little or nothing is to be gained by expansion except 
the cylinder be kept so hot as to prevent the condensation 
of steam within it, this protecting heat being derived 
cither from superheated steam, or by means of jacketting 
with steam of a temperature higher than that in the 
cylinder. When condensation within the cylinder is pre- 
vented there is little difficulty in obtaining as much gain 
from expansion as is already obtained in Cornish engines. 
In locomotives, it is true, the high speed of piston pre- 
vents the great loss of heat which occurs when there is 
more time on each stroke for condensation. The average 
expansion in locomotives is, probably, not much above two- 
' fold, the steam being cut off, in the majority of cases, at 
not far from half-stroke, notwithstanding that there is 
| provision, by means of the link motion, for suppres- 
sion at one-sixth or one-eighth stroke. With steam of 
1001b. above the atmesphere, admitted upon a piston and 
cut off at one half stroke, theaverage pressure, disregarding 
condensation clearances and the loss in the ports, is 82 1b., 
and, other things being equal, it is this average pressure 
which determines the power exerted throughout the stroke. 
If, in the same way, steam of 2051b. above the atmo- 
sphere were admitted, and cut off at one-eleventh stroke, the 
average pressure would be 681b. The weight of steam, or 
quantity of water required to be evaporated, would, at the 
same time, be but one third as much in the latter as in the 
former case, and for this reason but one third as much fuel 
would be required. ‘The average pressure, however, 68 lb., 
is considerably below that when cutting off at one-half 
stroke, viz., 8231b. If, now, it were practicable to apply 
condensing apparatus to locomotives, and a perfect vacuum 
could be obtained, the average pressure would be equal in 
both cases. The mere application of a condenser, whether 
injection or surface, to a locomotive would be a very simple 
matter, and, as is well known, it has not been attempted 
because of the great quantity of conden$ing water which 
it would be necessary to carry. To condense the steam of 
a locomotive evaporating 150 cubic feet of water per hour, 
would require nearly 100 tons of condensing water in the 
same time, assuming that the water was injected at 50 deg., 
and removed at 100 deg. of temperature, the weight of water 
| being upwards of twenty times that of the steam condensed, 
| James Watt, in one of his patents, specified an atmospheric 
condenser, an arrangement of tubes in which the steam would 
be quickly condensed, when the apparatus was moved 
| through the air. Mr. Thomas Craddock revived this idea, 
}and urged it with much perseverance and ability. « And, 
| although nothing has come of it, there is much reason for 
| believing that such a condenser would answer a good pur- 
| pose if applied to locomotives. ‘There is, again, a surface 
| condenser made with copper tubes, by Messrs. Pontifex and 
| Wood, of Shoe-lane, and one very similar, made with iron 
| tubes, by Messrs. Perkins, of Francis-street, Gray’s-inn-road, 
in both of which water is allowed to drop and evaporate upon 
the surfaces of the tubes. By this external evaporation the 
abstraction of heat is very rapid, and Mr. Loftus Perkins 
informs us that he obtains a good vacuum. ‘The amount of 
water employed in cooling is comparatively small. But, 
pushing the question of condensation to the point in which 
itis dealt with in land-engine practice, let us see what may 
be made of it. We have already ascertained that, by cutting 
off steam of 205 1b. pressure at one-eleventh stroke, and 
| condensing, but one third the weight of steam is required 
| as when cutting off steam of 100 1b. at half-stroke without 
‘condensing. ‘There is, therefore, but one-third as much 
steam to be condensed in the former instance as in the latter, 
an hourly evaporation of 50 cubic fect of water sufficing in 
one case for the work performed by 150 cubic feet in the 
other. ‘To condense the steam raised from 50 cubic feet of 
water, 32 tons of water at 50 deg. would be required, if 
discharged at 100 deg. If, however, it were thought worth 
while to employ condensing apparatus for the sake of a 
vacuum of 11 1]b., discharging the condensing water at 
153 deg. or 154 deg., 16 tons, or less than 3,600 gallons, 
would be sufficient to condense the steam raised from 
50 cubic feet of water. For by impairing the vacuum to 
the extent of 3 1b. or 4 lb., the temperature of the condensing 
water may be raised 40 deg. or 50 deg. above the usual heat in 
the hot well, and the quantity of condensing water correspond- 
ingly diminished. And with the diminution of weight, and, 
consequently, of the resisting load, resulting from the 
diminished heating surface and boiler room, it is probable 
that an average pressure of 78lb, would perform 
|more useful work than one of 83 1b. in the ordinary 
| locomotive. If 2,000 gallons of water could be taken 
jin, every half hour, the ordinary tender would sutiice; 
| if, indeed, this water were not taken into a tank directly 
| upon the engine frame. If it were not convenient to stop 
| so often then would the open trough, and scoop, now used 
| for filling tenders when running at full speed on the 
Chester and Holyhead line, be applicable. By this arrange- 
ment the express engines are enabled to make a run of 
cighty-five miles without any intermediate stop whatever. 
With a trough one quarter, or one half-a-mile long, placed 
| between the rails on a level part of the line and kept filled 
with water, the engine-man can, every 15, 20, 30, or 40 
miles, as may be necessary, raise from 1,000 to 2,000 gallons 
of water into the tender. This mode of raising the water 
is attended with some waste of power, but not, we believe, 
with danger or inconvenience. It would be better, if the 











| 


tender could be filled at stations, to make the tank of a 
form capable of being simply and strongly stayed, and then, 
when it had been first placed in communication with the 
water reservoir, to fill it with low pressure steam, con- 


H densing this by a jet of water, whereupon the tank would 








rapidly fill by the pressure of the atmosphere. The water 
from the hot well, or, if a surface condenser were used, 
from the circulating pumps, would be discharged along the 
line but to one side, and into the ditch. 

One of the greatest difficulties in the way of the adap- 
tation of condensing apparatus to locomotives might be 
apprehended in the withdrawal of the steam-blast from 
the chimney. Considering, however, that the steam-blast, 
or the waste steam shot up the chimney, represents from 
one-fourth to one-sixth of the whole power of the engine, 
or, on the average, from 40 to 60 horse-power, and that, 
in the Great Britain class of engines (1S8in. cylinder, 24in. 
stroke, and 8ft. wheels, making 210 revolutions per mile), 
the loss by not condensing amounts, when running at a 
mile per minute, to nearly 200 horse-power, which is the 
price paid for the steam-blast, we think it sufficiently 
apparent that the same draught could be produced much 
more cheaply. Upon the premises upon which we have 
thus far proceeded, but one-third of the ordinary draught 
would be necessary, since there would be but one-third as 
much fuel to be burnt, and, consequently, but one-third as 
much air required to combine with it in combustion. An 
evaporation of fifty cubic feet of water per hour would 
require the combustion of, say, 400lb. of coal, which would 
form 2,000 cubic feet of gas, and require, chemically, 
60,000 cubic feet of air in combination, although practically 
100,000 or 120,000 cubic feet, equal to about 30 cubic feet 
per second, would be necessary. Owing to the expansion 
of this air in the furnace and tubes, something like 100 
cubic feet of air per second would require to be passed up 
the chimney, and it is easily calculable that, with the aid 
of the natural draught, less than five horse power should 
suffice, after making all practical allowances, for the produc- 
tion of this draught. It is not the best economy to throw 
away power, ranging from 40 to 200 horses, as is being 
done on all railways, in the steam-blast of a locomotive. 
A forcing or a compressing fan would do the same work 
with one-fourth the power. It is to be borne in mind, too, 
that considerable steam is already diverted without incon- 
venience, in feed-water heating apparatus. In the London 
and South Western engines a considerable blast is derived 
from an air hood under the smoke-box, with a pipe leading 
up and discharging in the centre of the exhaust pipe. 
When, however, the steam is escaping from the blast-pipe, 
this air jet is, we consider, worse than useless, since the 
steam, moving so much faster, has to lift it and for no 
useful purpose. 

We have hardly thought it necessary to repeat, what is 
well enough known already, that equal weights of fuel 
will practically generate equal weights of steam, whether 
of high or low pressure, so that to raise steam of 205 lb. 
pressure would require no more coal than to produce the 
same weight, and nearly double the volume, of steam of 
100 ib. And, as a necessary consequence, no more grate 
area, heating surface, or boiler room would be required. 
The engine cylinders would be of the same diameter as at 
present, whatever that may be, but the connections with the 
wheels would require to be proportioned to double the usual 
pressure. As such an engine should have coupled driving 
wheels, supporting a majority of the whole weight, there 
need not be much difficulty in regard to slipping when 
starting, especially if the regulator was so adjusted as to 
open very slowly, so as to wire draw the steam on starting. 
When once in rapid motion, the irregularity of the pressure 
throughout the stroke would not be attended with slipping. 
It may be questioned whether steam can be profitably 
expanded eleven-fold in a single cylinder. If two cylinders 
were required, so as to expand the steam from one into the 
other, these should be made to answer instead of the double 
cylinders now used. Single cylinder engines, once in 
motion, especially when aided by the vis viva of a railway 
train, will runas steadily as those with double cylinders of the 
ordinary kind, and if it were thought best to provide a 
small supplementary engine to work the air pump, of which 
we have spoken, it would be easy to bring this in aid of 
starting the engine when caught “on the centre.” We have 
not dwelt upon the expansion gear necessary for working 
at one eleventh of the stroke, but we shouid apprehend no 
difficulty in providing it. The clearances at the ends of 
the cylinders should be the least consistent with safety, 
and the ports as short as possible to prevent the great loss 
of steam, a loss which would be proportionately far greater 
when working highly expansively than it now is. Steam 
of 200 1b. pressure could be generated with as much, and 
even greater safety than that now workel in locomotives, 
the boiler being considerably smaller in diameter. Steam 
of such pressure would require long stuffing boxes on all 
rods working in it, and extending into the open air. With 
surface condensation there would be an important advantage 
in respect of the condition of the boiler, which would be fed 
with pure water. 

If, notwithstanding the inducements held out in a 
theoretical consideration of the subject, it were not thought 
worth while to attempt condensation at all, the saving of 
fuel and water to be carried would still be more than one 
half, and with the diminution attainable in the weight of 
the engine and tender, would enable an average pressure of 
68 Ib. (resulting from steam of 205 lb. cut off at one-eleventh 
stroke, and without condensation) to accomplish nearly as 
much as 831b. now do in the propulsion of the attached 
load. The saving of fuel, in such case, large in comparison 
as. it might seem, would not exceed the saving in general 
working charges due to a reduction of the weight moved. 

As we have had occasion to construct engines for heavy ser- 
vice, and have had our own experience of the responsibility of 
the locomotive builder, we do not care to be understood, in 
throwing out speculations upon the conditions of locomotive 
improvements, as urging any hasty or inconsiderate departure 
from established practice. We go no further than to say 
what everyone must admit, that our present engines fall 
very far short of what we ought to obtain upon the best 
mode of working steam, and we fall back upon ground 
which cannot be controverted, that the only means of 
diminishing our present rate of locomotive expenditure lie in 
the direction of higher pressures, higher expansive working, 
and, if practicable, condensation,—not in thecylinder, where 
we have more than enough already, but in a separate con- 
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denser. The most we desire is, that engineers may, without 
prejudice, look the question 2 of locomotive _improvement 
fairly in the face, not shrinking from experiments which, 
with all their rationale and results already pointed out, are 
far less revolutionary than those by which George Stephen- 
son gained the applause and gratitude of mankind. 


COMPRESSED COAL. 


Ir is said of the great ten-yard seam of coal, underlying 
South Staffordshire, that one-third of it is left, in pillars, 
in mining, one-third is lost in small refuse, and that one- 
third only reaches the surface, fit for market. From 30 to 
40 per cent. of small refuse, as compared with the coal 
raised, is a more moderate estimate made by the best 
authorities. This waste amounts to an enormous annual 
aggregate in all the coal am of the kingdom,—25,000,000 
tons at least. Here and there the screenings of the best 
coal are burnt in steam engine furnaces, and with good 
results, but the rubbish which covers the bottoms of deep 
coal pits would not find a market, even if raised to the 
surface. It is coal, nevertheless, and although disinte- 
grated, of the same general character asthesolid blocks from 
the same source, and rising from a few ounces in weight to 
the bulk of the “monster” black diamond contributed by 
the Staveley Colliery to the Great Exhibition of 1851. 
Upwards of eighty patents have been obtained, at 
various times, for processes for compressing fine coal, 
generally in mixture with some one or more substances 
causing it to cohere together. Pitch is a favourite ingre- 
dient, and in some kinds of “ patent fuel” 15 per cent. of 
this substance enter into the composition of the whole. 
Since, however, coal is already sufficiently bituminous it is 
not rendered exactly smokeless by the addition of pitch, 
or any other cementing hydro-carbon. The patent-fuel 
makers, therefore, as might be expected, get on best with 
anthracite refuse, which, under their treatment, acquires 
some of the properties of the north country commodity. 
Nearly a dozen years ago, Mr. Henry Bessemer conceived 
the sensible idea of cementing bituminous coal “slack” by 
its own pitch, first warming it just enough to bring out the 
tarry matter solidified in its pores, and then pressing the 
whole together. Another inventor, Mr. Spottiswoode, 
the Queen’s printer, contrived a machine just adapted 
to this process, and very lately a company has been 
formed under an influential direction, which has pur- 
chased both patents, as well as others in the same line, and 
which, it is expected, will soon have a new article of fuel 
in the market. The refuse is to be first washed in a 
machine invented by Mr. Herbert Mackworth, the well- 
known colliery inspector, after which it will be subjected to 
a low heat in a series of cylindrical retorts, through which, 
and from one to the other, it will be driven by Archimedian 
screws, worked by a steam engine. With just enough of 
its own tar to ensure its cohesion it will pass into a 
machine much like a brick-press, in which it will be 
solidified into small blocks. Arrangements are pro- 
vided for discharging the gas, and there are, indeed, 
many evidences of refined ingenuity throughout the 
whole apparatus. The compressed blocks have the 
same density as solid coal, from 31 to 54 cubic feet 
weighing a ton, instead of from 44 to 50 cubic feet, the 
bulk of a ton of loose coal. The original constitution of 
the coal being preserved, without adulteration by pitch, 
clay, &c., the compressed coal gives off no more soot, to 
choke the tubes of the boiler, or clinker to choke the fire 
bars, than ordinary solid coal. The cost of compression is 
estimated at 2s. per ton, a machine worth £350 being 
expected to get through 28 or 30 tons a day. The pro- 
cess is an important one, and we shall watch its future 
progress for the benefit of our readers. 
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Rudimentary and Practical Instructions on the Science of Rail- 
way Construction; for the Use of Beginners and those who have 
Commenced Practice. With upwards of One Hundred and 
Fifty Illustrations. London: John Weale, 59, High Holborn. 
1861. 

In a preface to this little volume Mr. Weale frankly 

informs us how it has been produced. He has taken the 

original “ Rudimentary Treatise” (which Sir Macdonald 

Stephenson wrote and presented to the publisher in aid of 

his “Rudimentary Series of Professional Works”), and 

has added to it in the following manner :—He has opened 
the volume with a brief introduction; followed on with 
half-a-dozen sections treating of the mensuration of sur- 
faces and solids, land surveying, engineering surveying 
and levelling, the laying out of railway curves, the setting 
out of cuttings and embankments, and railway tunnelling ; 
then introduced Sir Macdonald Stephenson’s sections on 
mechanical details and illustrations, stations, and forms of 
returns and specifications; and finally added about 

100 pages extracted from Mr. Holley’s late volume on 

“ American and European Railway Practice.” By these 

means he has produced a comprehensive and valuable 

volume, which he is able to sell at an exceedingly low 
price. 

The first division of the book treats, as we have seen, of 
mensuration, and we must repeat in reference to it what 
we have already said more than once, in noticing other 
works, namely, that subjects of this sort are altogether 
out of place in technical volumes. ‘The mensuration of 
surfaces and solids is a study that forms a part of every 
good school education, and although very necessary to the 
railway engineer, is not more necessary to him than to 
thousands of other professional persons. In technical 
works a knowledge of such matters should be assumed. If 
not—if the practice of discoursing upon them in works 
like this before us be right—then much more of the same 
sort of thing should be given. Before the chapter on 
“ Railway Curves,” published in the present work, can be 
read, for example, the reader must possess considerable 
knowledge of algebra and trigonometry ; and we can con- 
ceive of no reason why these branches of science should 
not be taught here as well as mensuration. We are, in 





short, convinced that it is altogether a blunder to mix up 
the teaching of elementary abstract sciences with that of 
any technical science or art whatever. 

The first six divisions of this volume call for no special 
remark, beyond what has now been said, excepting this: that 
they seem to have been prepared with considerable care, 
being reduced, for the most part, from Mr. Baker’s well- 
known “Land and Engineering Surveying.” It may be 
well, perhaps, to mention, however, that the author objects 
to Professor Rankine’s method of setting out railway 
curves, as, although elegant in theory, “ highly objection- 
able in practice,” on the ground that the least error at the 
commencement of the operation will gradually multiply as 
the work proceeds, whether the error be in taking the 
numerous angles, or in laying out the distances, or in both, 
especially if the ground be rough or uneven. 

The seventh, eighth, and ninth divisions of the volume 
are reprinted from Sir Macdonald Stephenson's little book 
previously mentioned, which is so well-known as to need 
no examination now. ‘The long concluding chapter originally 
written by Mr. Colburn, and retained by Mr. Holley, in his 
new work, although already before the profession in a 
larger form, is very welcome here. It treats of permanent 
way—cearthwork, drainage and ballast—elasticity of per- 
manent way—sleepers—preserving timber—wooden blocks 
—cast iron sleepers—longitudinal system of the Great 
Western Railway—sandwich system rails—rolling and re- 
rolling of rails, &e.—rail joints—Adams and Samuel's 
system, Ke. Being a reprint, it is unnecessary to dwell 
upon it here ; at the same time we would recommend it to 
those readers who do not yet possess it as the best practical 
treatise on modern railway systems, brought up to date, 
which can be procured. ‘The last chapter alone is worth 
much more than the price of the whole book. 








A Rudimentary Treatise on the Acoustics of Public Buildings ; 
or, the Principles of the Science of Sownd applied to the Pur- 
poses of the Architect and Builder. By T. Rocer Samira, 
M.R.LB.A., Architect. London: John Weale, 59, High 
Holborn, 1861. 

NOTWITHSTANDING the modest remarks with which the 
author has prefaced this volume, we are able to speak of it 
in very high terms, it being the best practical work on the 
acoustics of public buildings that has ever appeared in our 
language. In his first section the science of acoustics is 
discussed at length, the following propositions being suc- 
cessively expounded and illustrated with considerable skill, 
viz.—1. Sound always originates in some movement of the 
body from which it is emitted, and becomes audible only 
when any conductor exists that will convey the motion of 
the sounding body to the ear. 2. Sounds differ in the pro- 
perties of quality or tone, loudness, intensity, volume, 
pitch, and dictinctness; they also vary in their nature, 
according as they take the form of noise, music, or articulate 
speech. 3. When rapid successive impressions on the ear 
follow at regular intervals, a continuous sound is heard 
(the pitch of which depends upon the frequency of the re- 
petitions) ; such notes are, in all but the most exceptional 
vases, caused by the vibrations of some elastic body. 
4. Sound is conveyed most frequently through the atmo- 
sphere, but nearly all bodies will transmit it. 5. Sounds 
traverse the air at an uniform rate of speed, but with a 
constantly diminishing strength; they naturally follow a 
straight course, but their direction is liable to be modified 
by the objects they meet—they are subject to be reflected, 
deflected, conducted, or absorbed. 6. There is a great 
similarity between the laws that govern the propagation 
of sound and light, but sometimes the propagation of sound 
in the atmosphere bears an analogy to that of undulations 
on the surface of water. 7. Bodies capable of vibrating so 
as to produce any sustained sound are ordinarily apt to 
vibrate spontaneously when a sound of the same pitch is 
excited near them. In elucidating these several propositions 
the author very properly neglects those more curious pheno- 
mena upon which observers and theorists have frequently 
dwelt, but which are of small importance to the architect, 
and limits himself to the development of such facts and 
phenomena as should practically influence the designers of 
public buildings. 

The second section of the book treats of “ Obstacles 
and Auxiliaries” which buildings are capable of presenting 
to the diffusion of sound. Very early in the section the 
author, while discussing the advantages which attend the 
employment of buildings for auditories, as contrasted with 
the open air, mentions the exclusion of disturbing noises 
from without ; but he does not, in our opinion, dwell upon 
this prime necessity with sufficient emphasis. Those of us 
who reside in large towns, and especially such of us as 
reside much in London, have the non-exclusion of sound 
from the thoroughfares frequently and painfully forced 
upon our notice in public edifices, Many of these build- 
ings, although adjoining stone-paved carriage roads, are 
altogether destitute of provision for excluding sound at 
the windows, so that light is gained at the total sacrifice 
of silence, notwithstanding the well-known fact that mere 
double windows, or a glazed sash frame within the window 
proper, helps greatly to obstruct the passage of sound. 
Nor is the use of the single windows the sole source of mis- 
chief, for it too often happens that even this is thrown 
partly open for purposes of ventilation. Very recently, at 
Willis’s rooms, King-strect, St. James’s, this was the 
case during a morning entertainment at which we were 
present, and for the proper enjoyment of which silence 
was indispensable. The voice of a lady, in its most 
delicate cadences, had to be listened for amid the roll and 
rattle of cabs and broughams. Surely the first duty of an 
architect is to furnish light and air without exacting so 
ruinous a price for them. 

In discussing the obstacles presented to sound, the author 
groups them under the headings decay, absorption, obstruc- 
tion, reverberation, and echo. It is the first of these, of 
course—the natural decay of sound as it proceeds further 
from its source—that limits the size of an auditorium, and 
introduces the first necessity for scientific construction. In 
respect of the absorption of sound, the author furnishes 
many useful hints. He shows that it is easy to reduce an 
excess of sound by placing carpets or matting upon the 





floors of buildings that are found to be too resonant even 
when filled with an audience, whose dresses always deaden 
sound very considerably. But it isa deficiency rather than 
an excess of sound that is usually experienced, and hence 
the author bestows most of his attention upon methods for 
improving the resonance of our public buildings. In dis- 
cussing the obstructions offered to sound, he explains at 
length the principles upon which the seats should be 
arranged, recommending, as the best of all methods of 
arrangement, that suggested by Mr. Scott Russell, in 1839, 
in which the seats coincide with the isacoustic, or “ equally 
hearing” curve, since adopted in the lecture theatre of the 
Royal Institution, in numerous churches built in Scotland 
for the Free Church party, and in the Handel orchestra at 
the Crystal Palace. The author’s remarks on reverbera- 
tion and echo are not less interesting, but he seems to be 
unaware of an extraordinary echo that existed in the late 
Surrey Music Hall, which building is frequently mentioned 
by him, and fully described with illustrative engravings in 
his last chapter. ‘The position in which this echo was most 
audible was at the back of the building, high up. We 
remember occupying that position some months ago, during 
the delivery of a morning discourse by Mr. Spurgeon, on 
which occasion so loud and perfect an echo was produced 
that we heard every sentence of the sermon twice over with 
a clearness and force that would have been most gratifying 
to those of the reverend gentleman’s admirers who never 
can hear enough of him. 

In reference to auxiliaries which may be presented to 
sound, the author explains at great length the ee 
and disadvantages of pulpit sounding-boards, showing that 
these appliances, if of a parabolic form, have the eflect of 
dinning the echo of his own voice into the speaker’s ears in 
a most bewildering manner, and of collecting about him, 
in an intensified degree, every sound produced amoag his 
auditory, down to the whispers of the occupants of the 
furthest parts of the church. Moreover, the benefit of the 
apparatus can only be derived by those who are able to 
keep themselves from moving aboat, as any remoteness of 
the mouth from the centre of the reflector causes a dimi- 
nution in the volume of the reflected sound. The reflector 
also robbed the auditors at the side of the speaker of the 
sound, which it transmitted to those in front of him. The para- 
bolic reflector has been used for preventing the transmission 
of sound from cell to cell in prisons. An ingenious and 
useful application of the reflecting principle has lately been 
made by Mr. Penrose in St. Paul’s Cathedral, over the 
temporary pulpit erected for the special services. It being 
found that the echo from the dome interfered with the 
comfort of both preachers and hearers, a hyperbolic reflector 
of organ-pipe metal 10ft. in diameter has been fixed over 
the pulpit in a horizontal position, with the convex side 
turned downward. The soundis thus cut off from the dome, 
and thrown laterally over the congregation, with such 
effect that persons standing at a distance among the crowd 
hear the preacher better than in what are ordinarily much 
more favoured positions. The author dwells impressively 
upon the great importance of extending the building in 
the direction in which the voice is travelling, and of iter 
the voice by leading the ventilating currents of air in the 
same direction as much as possible. 

We must not extend the notice of this work further, 
except by saying that, in his third and last section, the 
author gives detailed descriptions of many great public 
buildings of recent construction, discussing their merits and 
demerits; and that he has certainly produced a most in- 
structive volume upon a most important subject. 


BRITISH ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE. 

Tue Thirty-first Meeting of the British Association for the 
Advancement of Science will commence in Manchester on 
Wednesday, the 4th of September, 1861, under the presidency 
of William Fairbairn, Esq., LL.D., F.RS. 

The general committee will meet on Wednesday, the 4th of 
September, at one a.m., for the election of sectional officers and the 





despatch of business usually brought before that body. On this 
occasion there will be presented the report of the council, embodying 
their proceedings during the past year. The general committee will 
meet afterwards by adjournment. 

The First General Meeting will be held on Wednesday, the 4th of 
September, at eight p.m., when the president will deliver an address ; 
the concluding meeting on Wednesday, the 11th of September at 
three p.m., when the association will be adjourned to its next place 
of meeting. 

Attwo evening meetings, which will take place at eight p.m., dis- 
courses on certain branches of science will be delivered. There 
will also be other evening meetings, at which opportunity will be 
afforded for general conversation among the members. 

The committees of sections will meet daily, from Thursday, the 
5th of September, to Wednesday, the 11th of September, inclusive, 
at ten a.m., precisely. 

The sections will meet daily, from Thursday, the 5th of Sep- 
tember, to Tuesday, the 10th of September, inclusive, at eleven a.m., 
precisely, 

The following are the titles of the sections to which communica- 
tions may be presented :— 

Section A. Mathematics and Physics, 

»  . Chemistry and Mineralogy, including their applications 
to Agriculture and the Arts. 

’ ‘, Geology. 

»  D. Zoology and Botany, including Physiology, sub-sec- 

tion D. 

»  E. Geography and Ethnology. 

» EF. Economic Science and Statistics. 

»  G. Mechanical Science. 


Notices or communications intended to be read to the association, 
accompanied by a statement whether the author will be present or 
not at the meeting, may be addressed to Professor Phillips, M.A., 
LL.D., F.S., Assistant-General Secretary, University Museum, 
Oxford; or to R. D. Darbishire, Exsq., B.A., F.G.8., Alfred Neild, 
Esq., Arthur Ransome, Esq., M.A., and Professor Roscoe, B.A., 
Local Secretaries, Manchester. 

Gentlemen desirous of attending the meeting will find in the 
reception-room (the Portico, in Mosley-street) blank forms of proposal, 
and may make their choice of being proposed as life members, 
paying ten pounds as a composition, or annual subscribers, paying 
one pound annually and an admission-fee of one pound (making 
together two pounds on admission); or associates for the meeting, 
paying one pound, Ladies may obtain tickets, through the appli- 
cation of a member, in the reception-room, price one pound each 
ticket. These tickets are transferable to other ladies only. 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 





. Grants of Provisional Protection for Six Months, 
228. MaTHiEU DE ALBYTRE, Bordeaux (Rue Laporte), Gironde, France, 
‘Improvements in tallow candles.”—Petition recorded 27th May, 1861. 

1392. MARC ANTOINE FRANCOIS MENNONS, Rue de I’Echiquier, Paris, “‘ An 
improved combination of metals for the production of a white alloy resist- 
ing the action of vegetable acids.”—A communication from Mr. Benoni 
Ferdinand Trabuc, Nimes, Du Gard, France.— Petition recorded 4th June, 

1861. 

1502. WituiAM Epwarp Gener, Wellington-street, Strand, London, “ An 
improved reaping and mowing-machine.”—A communication from Victor 
Emile Douat Duchataux, Maretz. Marne, France. 

1510. Joun Napier, Edinburgh, Mid Lothian, N.B., “ Improvements in 
stereotyping.” —Petitions recorded 12th June, 1861. 

1552. WiLLIAM and Jacob Topp, Heywood, Lancashire, ‘‘Certain improve- 
ments in power-looms for weaving ”"—Petition recorded 17th June, 1861. 

586. Micney FrRANcois ANTOINE THIBAULT DE MENONVILLE, Rue Laffitte, 
Paris, “Improvements in apparatus for ventilating furnaces, drying- 
rooms, stables, kitchens, and other places.” 

1590, ANTOINE NicoLas Lesvugur, Paris, ‘ Improvements in the manufac- 
ture of pannels of ceramic or pottery ware.”—Petuions recorded 20t June, 
1861. 

1598. JouN HANNAN and Joun Hamintox, Glasgow, Lanarkshire, N.B., 
“ Improvements in indicators such as are used for ascertaining the power 
developed by steam engines.”—Petition recorded 21st June, 1861. 

1606. Jabez Cuurcu, Upper Kennington-lane, Vauxhall, Surre: 
proved stand or rest for pianofortes or other musical instruments. 

1608. JAMES Comrir, Stirling, N.B., “ Improvements in churns.”— Petitions 
recorded 22nd June, 1861. 

1613. Exocu Dancer, Bolton, Lancashire, “A new or improved crinoline 
fastener.” 

1615. JAMES Ferraner, Phanix Ironworks, Stroud, Gloucestershire, ‘ Im- 
provements in machines for fulling woollen and other fabries, and in the 
method of driving the same.”— Petitions recorded 24th June, 1861, 

1617. Hexry Bexxovuti Barvow, Manchester, “ Improvements in knitting 
machinery.”—A communication from Nicolas Berthelot, Paris. 

1619. Junes Lavon, Bordeaux, Gironde, France, “ Improvements in the 
production of chromo-lithographic impressions upon glass, porcelain, and 
other similar material.” 

1620. Louis Pierre, Niort, Deux Sevres, France, ‘‘ Improvements in the 
construction of iron windows or casements.” 

1621. WittiamM CLARK, Chancery-lane, London, “ Improvements in appa- 
ratus for propelling vessels.”—A communication from Mr, Paolo de Sealzi, 
Boulevart St. Martin, Paris. 

1625. CHartes Stevens, Charing-cross, London, “ An improved brick- 
making machine.”—A communication from Louis Fréderic Francois David, 
Rue Laffitte, Paris. 

1627. Joun Brown, Upper King-street, Norwich, ** Improvements in window 
frames and blinds.”—Petitions recorded 25th June, 1°61. 

1629. SrerueNn WentON, Lower Rosamon-street, Clerkenwell, London, ‘ Im- 
provements in ventilating apparatus.” 

1631. Joun Reprern, Hanley, Staffordshire, ‘ Improved apparatus for 
raising the temperature of air in order to warm churches, conservatories, 
houses, and other buildings or places.” 

1633. Mare ANTOINE FRANCOIS MENNONS, Rue de l’Echiquier, Paris, ‘A 
new or improved construction of caloric engines.”,—A communication 
from Nicolas de Telescheff, Tver, Russia. 

1634. Josern RANDALL Tussaup and Francis Curtivs Tussaup, Maryle- 
bone-road, London, **Improvements in obtaining the separation of 
feathers, hair, or other covering from the skins of animals, and in securing 
such in position when separated.” 

1635. HeNRY ALLASON FLETCHER, Whitehaven, Cumberland, “ Improvements 
in railway wheels and tyres.” 

1636, Henry Coutter, Philadelphia, U.S., “ Improvements in lamps specially 
intended to burn oils and other inflammable fluids rich in carbon.” 

1637. James Hicains and Tuomas Scnorietp Wuirwortu, Salford, Lanca- 
shire, ‘Improvements in machinery or apparatus for spinning and 
doubling cotton and other fibrous materials.” 

1638. SAMUEL ALEXANDER BELL, Epping-villas, Stratford, Essex, ‘‘ Improved 
machinery or apparatus for arranging and securing splints, tapers, 
or matches, in frames preparatory to dipping.” 

1639. Aveust% Lion, Rue de Malte, Paris, ‘Certain improvements in the 
fastening of bracelets.”— Petitions recorded 26th June, 1861. 
1641, Docror Fitirro Gaiman, Trinity-square, Borough, 8. 

** Improvements in rotatory steam boilers.” 

1642. Mare ANTOINE FRANCOIS MENNoNS, Rue de Il’Echiquier, Paris, ‘ Im- 
provements in cocks or taps for drawing off liquids, and in gauging appa- 
ratus connected therewith."—A communication from Messrs, Auguste 
Terre and Etienne Morelle, Versailles, France. 

1644. Henry Couurer, Philadelphia, U.S., ‘* Improvements in door-springs.” 
—A communication from John Oliver Blythe, German Town, Philadelphia, 
US 
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1645. Henry Hamer, Horsforth, near Leeds, Yorkshire, “ Improvements in 
chimney-tops and ventilators,” 

1648. MicuakL Henry, Fleet-street, London, ‘Improvements in the con- 
struction of a certain description of castor, and in apparatus for manufac- 
turing certain parts of such castors, which apparatus may also be applied 
for producing rounded bodies for other purposes.”—A communication 
from Jean Baptiste Germain Clergeau, Boulevart St. Martin, Paris.— 
Petitions recorded 27th June, 1861. 

1649, James Ginson, Todmorden, Yorkshire, ‘‘ Certain improvements in, or 
applicable to, sewing-machines.” 

1650, THoMAS SWINNERTON, Dudley, Port Tipton, Staffordshire, ‘A new or 
improved manufacture of coal-gas by the surplus or waste heat of the 
blast-ovens and puddling furnaces used in the manufacture of iron.” 

1651. ALFRED Forb, Suthrey House, Mortlake, Surrey, ‘* Improvements in 
the manufacture of waterproof felt.” 

1652. Joun Wurrrizp Hak.anp, Chorlton-on-Medlock, near Manchester, 
“An improvement or improvements in the manufacture of wood and 
other types or substitutes therefor, and also in the matrix or apparatus 

for producing the same.” 

1653. Josuva WILLIAM GrauAM, Manchester, ‘‘ Certain improvements in 
machinery or apparatus for cutting, shaping, and dressing stone or other 
similar substances.” 

1654. Henry James Rouse, Alexandria, Egypt, “ An improvement in hand 
lamps.” 

1657. Micnar, Lane, Reading, “ Improvements in the permanent ways of 
railways.” 

1658. CHUARLES GLAssnorow, Rheidol-terrace, Islington, London, ‘* Improve- 
ments in pianofortes.”— Petitions recorded 28th June, 1861. 

1660. Ronext NELSON EAG.e, Captain in the cavalry of the United States of 
America, ** Improvements in riding stirrups.” 

1661. Joun Dyer, Islington, London, ‘* Improvements in the ornamentation 
of certain cabinet furniture.” 

1662. ALFRED Woop, Lewes, Sussex, ‘‘ Improvements in the construction of 
fermenting tuns and apparatus for storing beer.” 


















1690. GrorGE Davies, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
in apparatus for grinding corn and other matters.”—A communication 
from Charles Placide Nézeraux, Paris. 

1694. JoHN Perriz, jun., Rochdale, Lancashire, ‘‘ Improvements in machi- 
nery or apparatus for washing and drying wool, cotton, and other fibrous 
materials requiring similar treatment.” 

1696. Victor CHAaRLEs Givry, Old Bond-street, London, “ Improvements in 
sewing: hi "—A ication from Louis Theodore, Givry, 
Rue St. Lazare, Paris.—Petitions recorded 3rd July, 1361. 


Patents on which the Stamp Duty of £50 has been Paid. 


1716. Joserpu Freperick WILKS FEATHERSTONHAUGH, Surrey-square, 
Newington, and Francis Wisk, Peckham-grove, Camberwell, Surrey. 
—Dated 30th July, 1858. 

1681. CHARLES DE Jonou, Lautenbach, France.—Dated 26th July, 1858. 

1906. CHARLES bE JonGu, Lautenbach, France.—Dated 2ist August, 1861. 

1674. Daniet ADAMSON, Newton Moor Ironworks, Hyde, Cheshire.—Dated 
26th July, 1858. 

1677. James Cooke, Belfast, county Antrim, Ireland.—Dated 26th July, 















Witiiam Hartiey, Bury, Lancashire.—Dated 31st July, 1858. 

1765. CuakLes DE JonGu, Lautenbach, France.—Dated sird August, 1858. 

140. Wintiam NewzamM Nicuouson, Newark-on-Trent.—Dated zvth July, 
1868. 

1651. Davin WituiaM Warper, Caroline-place, Chelsea, Middlesex.—Dated 
22nd July, 1858. 

56. JEAN BAPTISTE PIERRE ALFRED THIERRY, jun., Paris. —Dated 22nd July, 
1858. 

1657. ArcuiBaALD Brown TripLer, Michael’s-grove, Brompton, Middlesex. 
—Dated 22nd July, 185s. 








Patents on which the Stamp Duty of £100 has been Paid. 
1650. Aveuste Epovarp Lorapoux BeLLrorp, Castle-street, Holborn, City, 
London.—A communication,—Dated 2. th July, 1554. 
5 P TON GRosVENOR GREVILLE, Lombuard-street, London.—A com- 
munication —Dated lith August, 1854. 
1616. Wittiam Sertimus Losu, Wreay Syke, near Carlisle, Cumberland.— 
Dated 22nd July, 1854. 





Notices to Proceed. 

592. Henry Bernoviii BarLow, Manchester, ‘‘ Improvements in apparatus 
for preventing the explosion of steam boilers,”—A communication from 
Charles Voelckner, Prague, Austria.—Petitioa recorded 9th March, 1861. 

608. AvuGusTE ArEkKTSs, Place Vere, Anvers, Belgium, “ lmprovements in 
apparatus for lubricating the moving parts of machinery.” 

611. WituiAM Perry, Wednesbury, Staffordshire, ‘Certain improvements 
in the manufacture of gun-barrels.”—Petitions recorded 12th March, 1861. 

616. Bens amin Grunby, Ashton-under-Lyne, and SAMUEL ANDREW, Knowls- 
lane, near Lees, Lancashire, ** Improvements in apparatus for lubricating 
the piston-rods, pistons, and cylinders of steam engines and other frictional 
surfaces of machinery.” 

617. Douguas HEbson and WILLIAM GRANDAGE RAMSDEN, Liverpool, ‘* Imn- 
provements in apparatus for obtaining fresh water from salt water.”— 














Petitions recorded 13th March, 1861. 

635. GrorGe Simmons, Frederic-place, Hampstead-road, London, “ lnprove- 
ments in apparatus for making connections with gas and water mains.” 
637. Epwix Tuomas Truman, Old Burlington-street, London, ** Improve- 
ments in masticators or apparatuses for preparing gutta-percha, caout- 

choue, and other similar substances.” 

638. EpMUND ALFRED Pontirex, Shoe-lane, London, ‘Improvements in 
charging, tunning, or fermenting casks and vessels.”—VPetitions recorded 
14th March, 1861. 

644. Wittiam Couns, Sandon-street, Salford, Lancashire, ‘‘ Improvements 
in water, steam, and mercury gauges.” 

646. Joun Marsov, Livery-street, Birmingham, “‘ Improvements in breech- 
loading fire-arms and other projectiles.” 





648. ARTHUR GRANGER, Holborn, London, ‘‘ Improvements in the manufac- 
ture of hats, bonnets, waistcoats, and trimmings for wearing apparel.” 
651. Cuar.tes Joun Burnett, Ainslie-place, Edinburgh, N.B., ** lmprove- 
ments in the structure and construction of ordnance and other fire-arms, 

and of projectiles to be used with them.” 

653. ELy GREEN and JouN Green, Broadfield Mill, Lockwood, near Hudders- 
field, Yorkshire, “ Improvements in carding engines.”—Petitions recorded 
15th March, 1861. 

664. Joux HoLpen, Manchester, “ Improvements in looms, and in apparatus 
connected therewith.” 

665. AvoLriE DRreveLLE, Manchester, ‘ Improvements in presses for press- 
ing or finishing textile fabrics.” 

667. FLEMING JENKIN, Stowting, Kent, “Improvements in the construction 
of bridges.” — Petitions recorded 16th March, 1861. 

679. CHARLES CLAYTON, JAMES BREEDON, and ALFRED SCHNEIDER, Deptford, 
Kent, “A self-acting socket for taps, fire-plugs, and such like purposes.” — 
Petition recorded 18th March, 1861. 

705. Marix Josern FirMin CHAPPELLIER, Brussels, Belgium, ‘* Improve- 
ments in manufacturing playing cards.”—Petition recvrded 20th March, 
1861. 

720. Tuomas Htnov.e, Blackburn, Lancashire, “‘ Improvements in looms for 
weaving.” 

727. SAMUEL JACKSON, Sheffield, Yorkshire, ‘Improvements in the manu- 
facture of spades, shovels, and other articles of a similar nature.”—Peti- 
tions recorded 22nd March, 1861. 

733. Georak Joun Baptist Lover, Brunswick-place, Brixton-hill, Surrey 
“Irrigating or self-supplying water brushes, brooms, and sponges.”—A, 
communication from Mr. J. Lemoine, Rue St. Paul, Paris.—Petitin 
recorded 23rd March, 1861, 

741. Pav. Rarsey Hopeer, Blessington-road, Lee, Kent, ‘ An improved 
inverted hydraulic press for pressing of hay, straw, hops, hemp, or flax, 
cotton or animal wool, animal or vegetable oils, or any other materials.” 

749. WiLLtaAM Brookes, Chancery-lane, London, *‘ Improvements in means 
or apparatus for measuring gas.”"—A communication from William 
Richards, Barcelona, Spain.—Petitions recorded 25th March, 1861. 

770. FRANCOIS CHEVILLARD, Horts, Varennes, Haute Marne, France, ‘* Im- 
provements in machines worked by concentrated power.”—Petition 
recorded 28th March, \861. 

789. JuLES JEAN Louis Guietet and Josern RAMBAL, Wilmington-square, 
Clerkenwell, London, “‘ Improvements in keyless and other watches and 
time-keepers.”—Petition recorded 30th March, 1801. 

807. WILLIAM Brookes, Chancery-lane, London, ** Improvements in means 
or apparatus for obtaining superheated or surcharged steam, and for 
increasing the draught through the flues of locomotive and other boilers.” 
—A communication from James Martin, Toronto, Canada West.— Petition 
recorded 1st April, 1861. 

$32. ALFRED Vincent Newton, Chancery-lane, London, *‘ An improved 
construction of bran duster."—A communication from George Clark, 
Peter Elting, George Marsh, and Alfred Marsh, Cincinnati, Ohio, U.s.— 
Petition vecorded Ath April, 1861. 

843. WILLIAM Epwarp Newtons, Chancery-lane, London, ‘ Improvements in 

breech-loading fire-arms.”—A communication from Christopher Miner 























1663, WitLtAM Leorann, Hurstpierpoint, Sussex, ‘* Improvements in railway 
brake apparatus.” 

1667. Isaac Brace, Hensingham, Whitehaven, Cumberland, ‘ An improve- 
ment in the construction of reaping and mowing-machines.” 

1668. ALFRED Vincent Newton, Chancery-lane, London, ‘* Improvements in 
lapping used in machines for printing textile fabries, part of which im- 
provements is applicable to driving bands.”—A communication from 
Seth Baker, Providence, Rhode Island, U.S. 

1669. WILLIAM Livensky, Park-cottages, Park-village East, Middlesex, | 
“Improvements in wet gas-meters,”—Peti/ions recorde t 29th June, 1301. 
1670. Wittiam Dinewat, Dundee, Forfarshire, N.B., “ Improvements in 

fluid meters.” 

1674. Lewis Henry Spence, Hatton-garden, London, “ Improvemen'‘s in 
means or apparatus for the manufacture of or envelopes. "—A 
communication from Augustus Wolle, Bethlehem, Pennsylvania, U.S.— | 
Petitions recorded 1st July, Is61, | 

1675. Wittiam Barser, Stockport, ‘Improvements in the manufacture of 
hats.” 

1676, Sornta HELBRONNER-GEKSTLE, Paris, ** Lmprovements in the manu- 

ture of needle or tapestry work and coloured embroiderings.” 

JACQUES PHiLirrr GENE PAiG@noy, Josern Manin Vaupavx, and 
Gasvard Gaaenikne, Paris, * Improvements in jacquard machines, with 
the object of allowing the substitution of endless paper in lieu of the 
pasteboard pattern cards hitherto used therein, and in machines for | 
perforating the said paper.” 

1678. James Ports, Flint-street, Old Kent-road, Surrey, “ Improvements in 
machinery for sounding fog bells and other bells. 

1679. JosuvuA Garsipe Witsox, Rastrick, near Halifax, Yorkshire, ‘ Im- 
provements in the means or apparatus employed for feeding steam boilers 
with hot water.” 

1680, ABNER HLL, Bamford Mills, Hathersage, Derbyshire, ‘* lLmprovements | 
in spinning and doubling machinery.” 

1681. Ronekt Heyxry Bisnor, Leicester-street, Leicester-square, London, 
** Improvements in sewing-machines.” 

1682. Micuak. Henry, Fleet-street, London, “ Improvements in, or appli- 
cable to, pianofortes and other musical instruments.”—A communication 
from Jean Jules Cauderés, Boulevart St. Martin, Paris. 

1683, SaMuEL AbAMs, West Bromwich, Staffordshire, ‘‘ Improvements in 
omnibuses for street railways, part of which is applicable to other 
carriages.”—Petitions recorded 2nd July, 1861. 

1686, Joskru Terry, Birmingham, “ An improvement or improvements in 
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the manufacture of window-sash pulleys, side pulleys, screw pulleys, and | 1639. AvaustE Liox, Rue de Malte, Paris, “Certain improvements in the 
upright pulleys,” 


Spencer, Hartford, Connecticut, U.S.—Petition recorded 5th April, 1s61, 

849. WILLIAM SLATER, Bolton-le-Moors, Lancashire, ** Improvements in 
machinery for preparing and spinning cotton and other fibrous sub- 
stances.”— Petition recorded 6th April, 1361. 

893. CHAR STEVENS, Charing-cross, London, “ An improved apparatus for 
raising liquids, especially beer and wine, from casks.”— A communication 
from Mrs. Anne Fréderique Diewan, Rue Laffitte, Paris. — Petition recorded 
Mth April, 1861. 

937. WILLIAM JENKINS, Montpelier-street, Brompton, Middlesex, ‘* Improve- 
ments in medicated belts or bands for the alleviation of pain in, or pre- 
vention of, cholera, and for the prevention or cure of pulmonary or other 
complaints.” — Petition recorded 17th April, 1°61. 

1038. Ronert Gray, Sheffield, Yorkshire, ** Improvements in the mode of 
hardening and tempering crinoline, flattened wire, or sheet steel.”"—A 
communication from Mr. Edwin Goodwin, Brooklyn, New York, U.S.— 
Petition recorded 2th April, 1361. 

1205. Wituiam CLARK, Chancery-lane, London, “ Improvements in the con- 
struction, ventilation, and propulsion of lifeboats.”—A communication 
from John Theodore Scholl, Port Washington, Ozankee county, Wisconsin, 
U.S.—Per ition recorded 1th May, 1861 

1361. Ricuarp ArcuiraLp Broomay, Fleet-street, London, ** An improved 
apparatus to be applied to the shoes of horses and other shod animals, to 
prevent them from slipping in frosty weather.”—A communication from 
Pierre Thiry, sen., Paris.—Petition recorded 31st May, 18° 1. 

1470. James Wuirenkap, David-street, Manchester, ** Certain improvements 
in looms for weaving.” —Petition recorded 10th J wie, 1561. 

1495. Rosert WALKER SMITH and DANIEL SCATTERGOOD, Nottingham, “ Im- 
provements in machinery for manufacturing looped fabrics.”— Petition 
recorded Lith June, 1861. F 

1566. Murvocu’ McKay, Birmingham, ** An improvement or improvements 
in the manufacture of cements or adhesive solutions for joining or con- 
necting together surfaces or articles of leather, wood, paper, or other 
similar materials.”—Petition recorded Isth June, 1861. 

1588. CHARLES STEVENS, Charing-cross, London, ** Improvements in smoke- 

consuming furnaces.”"—A communication from Antoine Léonide Lacroix, 

Rue Laffitte, Paris. —Petition recorded 20th June, 1861. 

1625. CHARLES Stevens, Charing-cross, London, ‘* An improved brick- 

making machine.”"—A communication from Louis Frederic Francois 

David, Rue Laffitte, Paris.— Petition recorded 25th June, 1561. 

1629. STrerneN Wentox, Lower Rosoman-street, Clerkenwell, London, 

** Improvements in ventilating apparatus.” 
































1648. MicHaEL Henry, Fleet-street, London, “ Improvements in the con- 
struction of a certain description of castor, and in apparatus for manufac- 
turing certain parts of such casters, which apparatus may also be applied 
for producing rounded bodies for other purposes.”—A communication 
from Jean Baptiste Germaine Clergeau, Boulevart St. Martin, Paris.— 
Petition recorded 27th June, 1861. 

1668, ALFRED VINCENT NEwTon, Chancery-lane, London, ‘‘ Improvements in 
lapping used in machines for printing textile fabrics, part of which im- 
provements is applicable to driving bands.”—A communication from Seth 
Baker, Providence, Rhode Island, U.S —Petition recorded 29th June, 1861. 

1670. WiLt1AM Dinagwatt, Dundee, Forfarshire, N.B., ‘ Improvements in 
fluid meters.” —Petition recorded 1st July, 1861. 














And notice is herevy given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 





List of Specifications published faring the week ending 
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3030, 4d. ; 3031, 1s.; 3032, 3d. ; 3033, 3d.; 3034, 8d.; 3035 
6d, 5 3037, 3d. 5 3038, 5d. ; 3039, 3d. ; 3040, 3d. ; 8041, Gd. ; 3042, 9d. ; 3048, 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty’s Commissioners of Patents, 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


52, D. Apamson, Newton-moor, Chester, ‘‘Steam enyines."—Dated 9h 
January, 1361. 

This invention consists in using steam through a series of steam cylinders, 
of not less than three, When high pressure steam is employed, as in non- 
condensing engines, but the patentee prefers to use four cylinders and 
upwards when condensing apparatus is applied. The steam is caused to 
pass through each cylinder consecutively, commencing at the cylinder 
having the smallest a and passing forward to the next in proportion 
through the whole s; the action of the steam in each cylinder is 
regulated by valves, as in the case of an ordinary compound steam engine 
having two steam cylinders. The steam is, or may be, superheated as it 
passes through the cylinders by the direct action of heated air or gases 
applied to the external surfaces of the cylinders, or by the application of 
casings round the cylinders supplied with high pressure steam, as a super- 
heating medium, or by an independent superheating apparatus. 

57. C. S. Dawson, Thames Ditton, * Rotary engiies."—A communication.— 
Dated 9th January, 1°61, 

The nature of this said invention consists in a diaphragm, snail, or any 
other suitably shaped piston which has an opening in its face, and another 
one in its back, in combination with a diaphragmed hollow shaft, which has 
corresponding openings with those of a piston, so that a continuous supply 
and exhaust of the water may be effected, and thus the full effective force 
or pressure of the water secured. The invention cannot be described 
without reference to the drawings. > 
74.W. H. Muntz, Millbrook, Hampshire, * Brakes for locomotive engines."— 

Dated lth January, 1861. 

The principal object of this invention is to make use of steam from the 
boiler to apply the brakes to the wheels of a locomotive engine, or to the 
rails, or both, as may be preferred. The invention consists, principally, in 
connecting a steam-chest to each side of the boiler by means of a pipe 
furnished with a valve or stop-cock. The lower side of this steam-chest is 
furnished (immediately over each wheel) with a piston, to the piston-rod of 
which (passing out through a stufting-box) the brake block is attached. 
When the steam is admitted to the steam-chests the pistons are all simulta- 
neously depressed, and the brake biocks are thus applied to the wheels. 
The steam-chests are also furnished with an escape-valve or cock through 
which the steam may be allowed to escape, and the brake blocks will then 
again raised either by vacuum springs, or counterbalance weights, It will 
be evident that, upon opening the first-mentioned valve, the steam will be 
admitted to the steam-chest, the pistons will be depressed, and the brake 
blocks forcibly applied to the peripheries of the wheels. By placing 
additional pistons over the spaces between the wheels with elongated rods 
and brake blocks, brakes may be thereby applied to the rails also, so that as 
many as ten brakes may be simultaneously applied if desirable, viz., six to 
the wheels and four to the rails; or, instead of applying the intermediate 
brakes to the rails, they may be made of a double or wedge-shaped form, 
and applied between the peripheries of the wheels. 

79. T. T. CueLLinewortu, Buckingham-street, Adelphi, and J. THERLOw, 
Belvedere-road, Lambeth, ** Traction engines.” —Dated lth January, 1861. 

The invention consists of improvements in traction engines, First, in 
relation to the mounting of the boiler on trunnions, so that it may be 
operated upon by self-acting apparatus, so as at all times to assume a 
horizontal position, whether the engine be ascending or descending an 
acclivity. Another part of this invention consists in applying apparatus to 
traction engines for superheating steam. For this purpose a superheating 
chamber of peculiar construction is placed within the smoke-box. Another 
part of this invention relates to the steering of the engines, and consists of 
employing a segmental rack, having worm teeth thereon worked by a worm 
wheel, in lieu of the teeth and pinion hitherto employed. Another improve- 
ment consists in the formation of the frames of traction engines, which are 
so formed as to give support or bearing to the outside as well as the inside of 
the driving-wheels.—Aot proceeded with, 

















90. T. Warwick, Birmingham, “ Governors for steam and other engines.”— 
Dated 12th January, 1861. 

For the purposes of this invention an axis mounted in bearings is caused 
to rotate by suitable mechanism in connection with the steam or other 
motive power engine; to this axis a weighted lever is jointed so as to 
rotate therewith, and to the other arm of this lever a rod is jointed which 
connects the lever with a collar or slide, which slides upon the axis and 
rotates therewith. A projection on this collar or slide carries a friction 
roller which, as the axis rotates, acts alternately upon two inclines carried 
by rods, which are connected to the throttle or other valve which acts to 
supply or cut off the steam or other fluid employed to give motion to the 
engine. As the speed of the engine varies the collar or slide on the axi 
will move (by the centrifugal action of the weighted lever) so as to aet 
alternately on the inclines to partially open or cut off the supply of steam 
or other fluid. —Not proceeded with. 

92. The Hon. W. E. Firzmaurice, Hyde Park-gate, London, “ Genevating heat 
Jor locomotive, marine, and other boilers and Jurnaces."—Dated 12th 
Junuary, 1801. 

This invention consists essentially in mixing oxygen gas or atmospheric air, 
or oxygen gas with atmospheric air, with the vapour of water or steam, 
when the steam is passed into or through ignited carbonaceous matter, 
for the purpose of effecting the decomposition of the steam, and obtaining 
therefrom hydrogen gas, or carburetted hydrogen gas and carbonie oxide 
gus, such gases and mixture of gases being intended to be applied in 
generating heat by any ordinary or other application thereof. The said 
addition to the steam of the oxygen gas or of oxygen gas mixed 
with atmospheric air is made in order to facilitate the decomposition 
of the steam, through the greater heat developed by means of the 
action of the oxygen in contact with the steam and the carbonaceous 
matter. But the patentee does not confine his invention to the practice of 
superheating the steam or its mixture with oxygen gas or atmospheric air, 
but finds it convenient, in some cases, to use steam of an ordinary tempera- 
ture, and to effect the required decompositions by heating the carbonaceous 
matter itself to that degree that shall sustain the decomposing actions when 
steam or its mixtures, as aforesaid, are projected into or passes through the 
carbonaceous matter, 
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CLass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Bouts, Carriages, Carts, lar- 
ness, Nc. 

66. J. Coxny, Manchester, “ Apparatus for ccimunicating between the 
pasengers and guard, and guard and engine driver, ox raiways.”— 
Dated 10th Janvary, 1861. 

In carrying this invention into effect the patentee places in the interior 
of each railway carriage a tube, capable of sliding to and fro in suitable 





fastening of bracelets,”~— Petitions recorded 26th Juiie, 1801. 


bearings, which tube has one or more tongues or feathers working in slots 
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in the bearings, in order to prevent it from turning. In the interior of 
each tube there isa rod or slide about the same length as the tube, which 
with the rod projects through both ends of the carriage; at the ends both 
of the tube and rod there are hooks and coupling links for the purpose of 
coupling the tubes together independent of the rods, and the coupling the 
rods together independent of the tubes; one of the extreme ends of the 
series of tubes is connected with a signal in the guard’s van, and one of the 
extreme ends of the series of rods is connected with a signal on the locomo- 
tive or tender; the other end being so placed that the guard can operate 
upon it. In case of danger, or when the passengers require to communicate 
with the guard, any passenger, by sliding the tube, will give him a signal, 
and, if necessary, the guard will give motion to the internal rod or slide, 
and signal the engine driver to step the locomotive. 





68. W. Lonemarp, Jnver, Galiray, “ Improvements in hardening the surfaces 
of the rails of railways and the surfaces of the tyres of railway wheels, and 
in charring the surfaces of tinber to be used for railway sleepers.” —Dated 
10th January, 1861. 

For these purposes the rails of railways, and the tyres of railway wheels, 
after they have been formed in the usual manner, are subjected to heat in 
combination with peat or other vegetable carbonaceous matter, previously 
saturated with dilute sulphuric acid, or not, by which means their surfaces 
are hardened and vegetable charcoal manufactured. 

75. W. H. Muniz, Millbrook, Hants, “ Inproved means of signalling or com- 
municating with the guard or engine-driver in railway trains.”—Dated 
llth January, 1861. 

The invention consists, principally, in providing each carriage with a rope 
or cord, made of vulcanised india-rubber (or common rope covered with 
leather or other material), passing through metallic tubes attached by 
brackets or otherwise under the roof of the carriages inside. The ends of 
the said rope are outside the ends of the carriages or tubes, and are furnished 
respectively with a spring hook and an eye or ring, by which they are con- 
nected so as to form one continuous rope from the end of the train of car- 
riages to the other. In each or any of the carriages or compartments a 
small space is left between the ends of the tubes, where the rope may 
be grasped by the passengers when it is desired to sound the signal. The 
extreme ends of the main rope in either case may be connected to a bell 
or other alarum in each guard’s van. 
99. C. Brusu, Enfield, Meath, ** Fog 

January, 1861. 

In carrying out this invention the patentee employs a lever at the station, 
to which is attached a wire, the said wire being carried a mile (more or less) 
from the station, and attached at its further end toa spring hammer and 
horizontal lever moving on an axis at or alout its centre. The signals cou- 
sist of a series of charges of detonating material placed in or upon a revolv- 
ing box of many sides, so that, as the lever at the station is raised, it so 
actuates the wire as to draw up the hammer, which is caught by a trigger 
actuated by the flange of a passing wheel, which disengages the hammer, 
and causes the explosion of one or more of the charges of detonating mate- 
rial. When another signal is required to be set, the lever at the station is 
again drawn up, and the hammer set ready for being released by another 
train, simultaneously causing the box or charge-holder to revolve sufficiently 
to bring forward another charge or charges. ‘Theaction of the whole is simi- 
lar to that of a revolving firearm. By these means many signals may be 
given without the necessity of the personal attendance of the man ordi- 
narily employed for that purpose. 





signals for reilways.”"—Dated 14th 





CLass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics,§c. 


51. E. Lorp and R. Wuitaker, Todmorden, York, “ Preparing, spinning, 
and doubling cotton, de.” —Dated 9th January, 1861. 

The First part of this invention is applicable to slubbing frames and other 
machines used in preparing and doubling, in which spindles with flyers, 
bobbins, or spools, revolve beyond the bearings. Now these improvements 
consist in giving a variable speed to the spindles, which speed is greatest 
when the spindles project least from the collar or bearing, and slowest when 





they project most from the collars. The Second part of the invention is 
applicable to all machines used in preparing and spinning in which drawing 


rollers are employed, and it consists in altering the distances between the 
drawing rollers simultaneously throughout the whole length of the machine. 
The last part of the invention is applicable to slubbing and roving frames, 
or other machines that are fed with divers slubbings or rovings, and partly 
to machines for spinning, and it consists in improved arrangements of parts 
for stopping the supply when one of the slivers, slubbings, or rovings, and 
partly to machines for spinning, and it consists in improved arrangements 
of parts for stopping the supply when one of the slivers, slubbings, or 
rovings, with which the machine is fed, breaks or ceases to be applied.—Not 
procecded with. 
54. J. Firton, Cavendish, and F, E,. Fun.ertox, Chester, Vermont, U.S., 
“* Separating foreign matters from the droppings fron carding machines, 
and for returning the residue therennto.”—Dated 9th January, 1861, 

In carrying this invention into effect, under the main cylinder of the 
ordinary carding engine the inventors place two rollers, which rotate in 
bearings of the usual form, and are driven by belting or gearing ; over these 
rollers they stretch an endless band or apron, preferably composed of leather 
bands placed slightly apart; on these bands they fix a continued series of 
lags or small blocks of hard wood, which are flat on the bottoms where they 
are attached to the bands, and slightly rounded on the tops. Underneath 
this apron is another roller capable of being either raised or depressed, and 
fixed exactly under the place where the apron is nearest to the drum, this 
roller being, for the purpose of regulating the distance between the surfaces 
of the wooden lags, attached to the straps. Where it is not convenient to 
have the apron of sufficient length to catch all the droppings from the 
carding engines they place guides or rollers for that purpose. By these 
arrangements they can preserve the short pieces of wool or fibrous material 
technically called “ staple,” which are generally either wasted or woven 
into inferior stuff or yarn.—Not proceeded with. 





Tue Stream Proven ix Hunaary.—A correspondent of the 
Aberdeen Journal states that Charles Schulhof, Esq., of Vienna, has, 
with great success, introduced on his estates in Hungary Mr. Fowler's 
steam plough. ‘The engine is a double-cylinder of 12-horse power, 
and the plough is six-furrow—* the champion plough in the world, 
as no other plough exists with six furrows but this one now in Hun- 
gary.” A public trial of the plough was made on the 19th and 
20th ult., “and the result of the noble implement quite astonished 
every spectator on the field.” 

Tue Locomotive Borer Exriosion at Rvapy.—It appeared upon 
the inquest upon the body of the engineman killed by the above ex- 
plosion, that some of the plates of the boiler had become much cor- 
roded, in some places to but jin. in thickness. We have been 
informed that the engine was ten years old, and that it had in that 
period performed the extraordinary service of 350,000 miles, equal to 
35,000 miles yearly. A considerable local rupture oercuring in the 
corroded and weakened plate, the steam pressure would be almost 
instantly removed from the water level, and thus the water, already 
at a temperature of, perhaps, 350 deg., would diseng: additional 
steam with great violence, and carrying up water with it would, in 
striking the upper part of the boiler, easily account for the destruc- 
tive results which followed. That the plates of a locomotive boiler 
should have been suffered to become so weakened appears conclu- 
sive asto the negligence of those charged withthe examination of, and 
those who are responsible for the condition of the machinery of the 
division of the North Western line upon which the disaster oc- 
curred. The jury returned a verdict, however, of “Accidental death.” 

Patents.—In the year 1860 tere were 3,196 applications for pro- 
visional protection of inventions, and the number of patents actually 
passed was 2,061; in the other 1,135 cases the applicants did not 
proceed for their patents within the six months. The number of 
patents that prove useless is very great. The first 4,000 under the new 
system were granted in 1852-54, all for fourteen years, but liable to 
become void unless a stamp duty of £50 were paid at the end of 
three years, and another £100 at the end of seven years, and of the 
whole 4,000 only 1,186 paid the £50 duty at the end of the third 
year, and only 390 the £100 duty at the énd of the seventh year; 
so that nearly 90 per cent. were allowed to become void by the end 
of the seventh year. Still, the stamp duties received ‘last year 
amounted to £108,000, The fees paid to the Attorney and Solicitor 
General and their clerks amounted to no less than £9,621. Abstracts 
or abridgments of specifications of patents continue to be published, 
and sold at the cost of printing and paper; the subjects now in the 
press are—-shipbuilding, preparation of fuel and apparatus for its 
combustion, steam-engines, weaving, photography, bricks and tiles, 
and spiuning. ‘The Patent-office labours under the prevalent com- 
plaint—it has no room, it has books for which there are no shelves, 
and models which it has mo opportunity to exhibit. But the fees 
have annually produced a surplus, which has now accumulated 
poh extent of £92,000, so that there is a building fund to begin 
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Pictures anp Gas.—The letters written in April last by the late 
Mr. Braidwood and Mr. Sydney Smirke on the subject of lighting 
the British Museum with gas have been laid before Professors | 
Faraday, Tyndall, and Hoffman, but they adhere to their former 
opinion of the safety of the gas lighting at South Kensington, and 
state that the temperature of the picture galleries there, in the 
parts most exposed to the action of the gas, is not so high when the 
gas is burning as when the sun is shining through the skylights. 
Professor Faraday, however, recommends that the roofs of such 
galleries lighted by gas be of iron, and he observes that he should 
greatly hesitate to recommend gas lighting in the British Museum 
against the opinion of the architect, who alone is aware of the 
construction of the building and of the dangers by fire which | 
it may involve. He remarks that he is very strongly against | 
the common practice of erecting a church or other building 
by one set of hands under one mind, and then giving it over to | 
another authority and set for the introduction of gas apparatus and 
pipes, or pipes of hot air or water (frequently at high temperatures | 
and pressures) into parts and places where no intention respecting 
them had existed before, where no preparation had been made for 
them, and where the final arrangements must partake more of acci- 
dent and risk than of premeditation and forethought. 

Foreign anp Corostat Jorrinas.—In the Continental Hotel, Phil- 
adelphia, there is a steam lift for conveying the guests to bed.—The 
Pasha of Egypt has given orders for the construction of a floating 
dock at Suez.—The Toulon division of the French fleet is about to | 
visit the ports of the Channel and the Atlantic “ for the sake of 
instruction.”"—Light cavalry are practised at Paris in the establish- 
ment of telegraphic wires; during a supposed engagement the wires 
are fixed to lances. In real warfare this scheme would probably not 
be of much service.—Letters received on ‘Tuesday from Calcutta 
announce the intended formation of a public company in that place, 
with a capital of £200,000, for the purpose of erecting floating piers 
on the banks of the Ganges. ‘The want of all docks, piers, or other 
appliances for facilitating the shipment or discharge of cargoes at 
Caleutta has hitherto been found to be a very serious drawback to | 
the sufficiency of that port, and floating piers recommend them- 
selves by the facility with which they are established, and also by their 
adapting themselves to the rise and fall of the tide so as to present 
an unvarying attitude relatively witha vesselalongside.—The Indian 
advices also announced that the section of the Bombay and Baroda 
Railway, from Surat to Bulsar, was about to be opened for traflic.— 
The Nerbudda river is in great part bridged, and this, with the 
Taptee, alone measures 5,400ft., or 180ft. more than a mile, 

Tne Marta Axp ALEXANDRIA Supmartne TELEGRAPH, — The 
English screw steamer Rangoon, Captain Atkins, arrived on Monday 
night from Ras-el-Millah, on the north coast of Africa, having 
safely laid the cable she had on board to within 10 or 15 miles of 
that place. On the evening of the 5th inst., at six o'clock, the 
shore end of the cable was disembarked at Alexandria from the | 
Rangoon, in the paddle-box boats of her Majesty's corvette Scourge, 
Commander Jones, escorted by other boats of that vessel and the 
Medina, Captain Spratt, C.B., the Mohawk, Commander E. H. 
Howard, having been previously sent on the same morning to lay | 
down buoys for the guidance of the ships. The Rangoon, having 
on board Messrs. Canning, Clifford, Dr. Whitehouse, De Santy, and | 
a staff of electricians on the part of the contractors, and Messrs. 
Forde and Laws on the part of the Government, started on the fol- 
lowing day at six a.m., preceded closely by the Medina, with the 
Scourge on the starboard beam. In this order they proceeded till 
nightfall, the Rangoon paying out the cable all the while, when 
the signal was made by Captain Spratt to anchor. They started 
again next morning at five in the same order, with the Mohawk 
still ahead laying down buoys. On the evening of the second 
day, the depths varying considerably within short distances, 
the Rangoon was ordered to remain at anchor while the 
Mohawk and Medina proceeded slowly ahead, sounding and 
marking the course. On the third day, about noon, the Rangoon 
weighed anchor, and the ships proceeded in the same order as on 
starting. Little progress was made during the 9th and 10th inst., on 
account of the variable depths. On the 11th the squadron passed 
the Ishilah Rocks, and at five the same evening had paid out all the 
cable on board, electric communication with Alexandria being per- 
fect. Here the end was taken into shallow water, hermetically 
sealed, and buoyed. In no spot, we understand, was the cable laid 
in more than 100 fathoms water, but for the most part in about fifty, 
and at an average distance of four or five miles from the coast. The 
weather was fine, with a light north-westerly wind and smooth water 
all the way tillthe morning of the 11th inst., when a swell setin, and the 
wind freshened from the north-west. On the same evening the 
Rangoon parted company for Malta, and arrived there at half-past 
nine at night on the 15th inst., having encountered rough weather 
from the north-west on the 12th and 18th, which, had it occurred 
during the laying of the cable, would have endangered the success of 
the operation. The Medina was to continue sounding along the 
coast preliminary to submerging the last sections of the cable ex- 
pected from England, to connect the two ends. Mr Forde pro- 
ceeded in the Scourge for bengazi and Tripoli, and may be expected 
here in that vessel in a week or ten days. The Rangoon left early 
yesterday morning for England.—Malta Times, July 18. 

Tne Istamus or Suez Canau.—The Glasgow Mercantile Advertiser 
has been favoured witha letter dated “Alexandria, July 8th,” in which 
the writer gives an account of a visit which he had just made in the 
suite of Mr. Colquhoun, her Majesty’s Agent and Consul-General, 
to the works in progress for cutting a canal across the Isthmus of 
Suez. ‘The letter says :—* 1 have just returned from a visit to the 
vexed territory of the Isthmus of Suez, and had a most pleasant trip 
of six days. The viceroy placed a frigate at Mr. Colquhoun’s 
disposal to take us from this to Port Said, which you will not find 
on the map; it is a new creation on the Lake Manzalah. We reached 
it in twenty-four hours from this—spent a day there examining all 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 


Tue Iron Trave: Slight Improvement: The Description in Demand 
—A Fortner Purchase or Ironworks sy Mr. 8. Grirriras— 
THe Strike or Puppters against THE Repvcrion or Waaes— 
—Coat Trane: Diminished Demand—GExeRAL MANUFACTURING 
Traves: Partial Slight Improvement—Tue Forracomixa Inter- 
NATIONAL Exnipition any Exuiprrors’ Tickets: Efforts by the 
Wolverhampton Manufacturers to obtain Free Tickets—Ovrexixa or 
A Brancn Rawway—Ramway Compensation Cases—Snockina 
AccIpENT at a Prt, 

Some few makers of finished iron in South Staffordshire have 
received more orders in the past week than they received in the 
period embaced in our last report. his fact, coupled with the 
intelligence that the Morrill tariff will soon be repealed in the 
Northern States of America, and with somewhat better weather, has 
tended to produce a shade better spirits amongst the trade. The 
reduction of prices has had the effect of stimulating certain con- 
templated works in which iron is the leading material. This is 
seen in an increased activity at the works of the manufacturers of 
girder bridges for home and foreign railways, and in the larger 
production, also, of tanks and the like. Such operations occasion a 
demand for plates, and upon this description of iron the orders have 
chiefly run in the past week, The best makers continue to get 
best prices.— We understand that Mr. 8. Griffiths, of Wolverhampton, 
has become the purchaser of the ironworks at Oldbury recently in 
the possession of Messrs. Chapman and Granger, bankrupts. 

The question of the wages of the puddlers and similar workmen, 
engaged in the finished ironworks, all of whom, it was determined 
at the Prelimininary Meeting, should be reduced about 5 per cent. on 
their earnings, still remains unsettled. In the past week many men 
have accepted the new terms ; others, however, decline to accept 
them, and are, therefore, still out. There can, however, be little 
doubt but that, in another week all who are required will go in at 
the new scale. At present, at all events, there is no appearance that 
the men who are dissatisfied will go further in the way of showing 
than by “ playing” for a week or two--a proceeding to which some 
of their employers will have no objection whatever. ‘The condition 
of the trade has been improved by the strike. At least 10,000 tons 
fewer puddled bars must have been manufactured during its con- 
tinuance, and the competition to which excessive stocks gave rise 
will therefore, for a short time, be less. 

The coal trade is in even a worse condition than it was last week. 
The remaining out of the puddlers having stopped so many of the 
merchant ironworks, the consumption has of course fallen off, and 
the stocks have consequently increased, 

The general manufacturing trades in Birmingham and Wolver- 
hampton are slightly better, as a whole, this week than they were 
last. ‘The foreign orders are of more value, as a rule, especially in 
articles required in the construction of railways, in which so much 
seems now to be doing out of England, In the outlying districts 
around Birmingham and Wolverhampton there is not generally any 
improvement on last week, The exceptions are in respect to one or 
two branches of the casting business, and in railway fittings, for 
which there are some fair orders in, At West Bromwich the hollow- 
ware makers are short of orders; the same may be said with regard 
to the saddlers’ ironmongers of Walsall; and at Redditch the needle- 
makers are, many of them, not deing more than half the usual 
trade, consequent on the suspension of the American branch of it. 
The Australian advices are of a more favourable character, and, 
partial though it is, has already produced a good effect; stocks have 
been reduced, and, if shipments were made to order only for the 
next twelve months, the imports to markets of that colony would soon 
regain a healthy condition, Some tolerably good orders have 
reached Willenhall in particular by the last Australian mail. The 
largest manufacturing firm there of house locks of a superior de- 
scription is enabled, in consequence, to give his 160 men nearly @ne 
day a-week more work. 

Many of the manufacturers and factors of Birmingham and 
Wolverhampton are preparing specimens of their manufactures, or 
the wares in which they trade, for show at the International Exhi- 
bition of 1862. These, with numerous others of our readers, were 
of the number of those exhibitors at the Exhibition of 51 who 
endeavoured, though unsuccessfully, to obtain all that should have 
been accorded to themselves and their fellow exhibitors. Notwith- 
standing that the Exhibition was proclaimed to have been devoted for 
the encouragement and promotion of industry, yet no more “ en- 
couragement ” was afforded to the industrial or trading community 
—without whose assistance the Exhibition would have been a 
failure—than that bestowed on any other section of the community. 
No exhibitor could be present at the formal opening by her Majesty 
without paying the same as if he had contributed nothing to the 
Exhibition. After that opening, if he wished to enter the building 
to re-arrange or to do aught else to his wares, he had to pay the 
same fee as that imposed on a non-concerned spectator, The hard- 
ship of this was felt at the time, and the exhibitors of hardwares 
from Birmingham, Sheffield, and Wolverhampton, with many also 
of London, protested against the arrangement, and sent a deputation 
to the Prince Consort. It was in vain, however, that they did so. 
His Royal Highness received them with his well-known suavity, 
but said that the committee, having resolved that the exhibitors should 
pay, their decision could not be revoked, Manufacturers in different 
parts of the country are now being called together by the Mayor or 
other chief public functionary of the towns in which they reside, with 
a view to the promotion of the objects of the Exhibition of 1862. 
Now, then, is the time for exhibitors to press the suit that they 
preferred ten years ago. Happily they have now got a precedent. 
At the Paris Exhibition every exhibitor was presented with a free 




















works. Next morning at five we embarked on board two flat- 
bottomed boats, and were pushed about 27 miles through the 
lake, the water being about 10in, or 12in. deep, the mud about 2ft. 
Through this liquid mud the great ship canal is to be constructed, | 
We then landed, and rode on donkeys and dromedaries about | 
six miles up to Caxtara, where we slept, and where we first saw the | 
comet on the evening of the Ist. What a magnificent one it is! Next 
morning at five we had our carriage brought to the door, a light sort | 
of sociable, drawn by six dromedaries, each dromedary mounted by | 
an Arab boy in his picturesque costume. We started of at a trotof about 
14 miles an hour, the wild Arab boys shouting, and often on level 
ground jumping upright on to their saddles, and hallooing. Some 
of our party were also mounted on dromedaries, and seemed to 
enjoy it vastly. That evening we reached the extremity of the 
works actually in progress at Seul-el-Gisr. Mr. Colquhoun ap- | 
peared to go very carefully over the colossal works now begun, but 
long, long will it be, 1 think, before they are accomplished. Their 
machinery is very ingenious, but defective. We drank distilled 
salt water throughout the journey, and, as this is an expensive 





beverage, was anxious to see their plan for introducing fresh 
water into these broiling deserts. From the Seul-el-Gisr we fol- 






lowed the track of a sweet water canal they propose making, and 
where about 2.000 men are at work. This effected, their works will 
be much facilitated. Our journey this day (3rd) was very long, 
about forty miles along the Sweet Water Canal to Lake Maksamma. 
Here we entered upon sacred soil--the far-famed valley of Goshen 
of the Israelites, which lay for the rest of the day on our left. Heaps 
and mounds of ruins of towns show what a densely-populated 
place it must have been—the ruins chiefly of unbaked (except by 
sun) bricks, sometimes with, often without, straw. I was sorry to 
pass over this so cursorily, but the consul hurried us on, as he had 
to be back here by the 5th for the mail; then, too, we had the heat 
from 95 to 110 deg., and this is not pleasant. We reached our 
halting-place of Tel-el-Vribeer at seven p.m., having been fourteen 
hours in movement with the same animals; next morning, about 
twenty miles to join Zag-a-zig, where the Viceroy had ordered a 
special train for Mr. Colquhoun, and by rail we reached Alexandria 
at four p.m. of the 4th. 





ticket, by which he was enabled to go in and out of the building at 
pleasure. Those exhibitors who sent property to the Exhibition 
in Hyde Park, and who were also contributors to that in Paris, 
were able fully to appreciate the politeness and the propriety displayed 
in the course which was pursued by the French commissioners, 
Such exhibitors will be less disposed next year than they were in 
1851 to submit to the parsimonious restrictions which were imposed 
upon them by the commissioners of this country. With a disagree- 
able remembrance of the all-but injustice to which they had to sub- 
mit upon that occasion, and recognising the favourable opportunity 
for escaping similar treatment which is now presented, certainiy the 
exhibitors of hardwares have commenced to move with the 
view to the removal of any such restrictions in 1862.  Fore- 
most of the number are the manufacturers of Wolverhampton, 
By them the mayor has been desired to inquire of the commissioners 
if it is intended to carry out the same practice in relation to the 
admission of exhibitors as was pursued at the Hyde Park Palace; 
and the chairman of the Chamber of Commerce of that town has put 
himself into correspondence with the chairmen of the Chambers of 
Birmingham and She@ield respectively, with a view to their uniting 
with the Wolverhampton Chamber in memorialising the commis- 
sioners of the forthcoming exhibition to adopt the course pursued 
by the Paris commissioners, and give free tickets to all exhibitors. 

The branch railway to Warwick on the West-Midland has been 
opened this week in time for the volunteer review at that town, 

A terrible accident happened to the wife of a colliery engineer at 
Willenhall, on Sunday evening last, in the New Priestfield Colliery. 
The deceased had been to a distant portion of the colliery, to take 
her husband's supper, and was returning with two other women. 
She was in quite a mirthful mood, and ran up the bank which sur- 
rounds the entrance to the pit in order to show one of her companions 
the road to Bilston. While at the top of the bank she leaned upon 
the chain, which encircles the pit’s mouth as a protection, and 
shouted down the pit. At the same instant the chain gave way, and 
she was precipitated to the bottom, Just previously she had a child 
in her arms, but she gave it to one of the women as she ran up the 
bank. The husband, at a distance, was a spectator of the accident. 
The chain is said to have been left properly fastened by the bank- 
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man when the men left the pit on Saturday night. The chain was 
the only protection to the pit till work was resumed on Monday 
morning, and if it were secured, as the bankman had described, it 
must have been tampered with between Saturday night and the 
time of the accident. The husband did not desire the presence of 
the bankman at the inquest, nor did the jury, and a verdict of “ Ac- 
cidental death” was returned. 


NOTES FROM THE NORTHE RN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Mersey Docks anp Harzovr Boarp: Moorings for the Great 
Eastern: The Birkenhead Dock Works—Avminauty Surpsur.vine 
Contracts: Kconomy may run Mad; The Views of “ The Engineer” 
supported by the “ Liverpool Albion” —Nonsnern Marrers: 
CommenrctaL Gossip: Shields Harbour: Barnard Castle and Bishop 
Auckland Railway: The River Wansbech, &c.—Inon 1x Lixcoin- 
sHiRE — APPARATUS ON View IN Liverpoon ror EXTINGUISHING 
Frres—State or Trape at Suerrie.p—Royvan AGRICULTURAL 
Socrety: Wonderful Success of the Leeds Meeting: Mechanics 
closely Inspecting Agricultural Machinery—Conrnosion or Boren 
Prates: Inquest on Monday—Scortisn Tories: Steam Surp- 
BuiLpinG: The Black Prince, &c—Svupsipence or A LANdING Pier 
At GRIMSBY. 

Tne Mersey Dock Board has agreed to allow moorings to be laid 

down in the Mersey for the Great Eastern abreast of ‘Ne w Ferry. 

The moorings are to be laid down to the satisfaction of the marine 

surveyor, and are to be removable at the pleasure of the board. At 

the last meeting of the board an interesting discussion took place on 

a proposition brought forward by Mr. Boult, that the question of 

widening the intended 100-ft. outer gates of the Birkenhead northern 

entrances to 130ft., and also lengthening the north side of the dock, 
be considered, so as to allow vessels of greater bearn to enter, and of 
greater length to lay alongside the north quay than the present plans 
would permit. He said, according to the Parliamentary plan, the 
outer dock at the north entrance would be about 8} acres, and he 
proposed that it should be enlarged to 11} acres by widening it 70ft., 
and extending the north side eastwardly 150ft. That would give 
750ft. on the north side of the dock, He proposed, also, to run 
down the centre of the dock, between the present 100-ft. entrance 
and the 30-ft. entrance, a quay of 60ft. in width, That would give 
them two docks, the surplus dock being 37 acres, and the north dock 
about 61 acres, making together 10 aeves, According to a rough 
estimate by Mr. Hartley, the additional cost of widening and 
le ngthe ning the dock would be about £30,900; the division quay 
giving them so much more quay space would cost £33,000 more, 
making, together, £63,000. An additional caisson, which would be 
necessary in cases of accident, would cost £7,000. That would in- 
crease the cost to £70,060. A gridiron, he thought, might be 
desirable there. The gridiron would cost about £24,000; so that, 
assuming the whole works to be carried out, the total cost would be 

94,000. He knew that many gentlemen might say that that seemed 

an enormous sum to expend. With regard to the revenue, the 

interest on the cost of lengthening and widening the dock—£30,000— 
would only be £1,350 a year at 4} per cent.; and if the Great 

Nastern only went in one voyage her dues would amount to 

£1,000 14s, 6d. Therefore he did not think there was any need to 

fear that the board would not obtain interest for the outlay.—Mr. 

Boult said the proposed reference of the question to the Works’ Com- 

mittee would be a sort of admission by the board of the principle ; 

and, therefore, he thought they should now deal with the question 
whether it was worth their while to spend £100,000 additional 
without any security for one farthing return during the lifetime of 
any one of them. fle did not think they were justified in spending 
one penny more of the ratepayers’ woney in Birkenhead than they 
were compelled to spend.—Mr, Evans thought it a preposterous 
thing that the Liverpool docks, which had grown out of the wants 
of the trade, should be sacrificed to make a hot bed over at Birken- 
head. There were few harbours in the world which could admit 
such ships as the Great Eastern; there were few harbours in the 
world which could give her halfa cargo. What had she been 
depending upon? She had been a show ship—a gorilla of ships— 
that was all, and if half a dozen were built they would probably 
soon be lying up as hulks.—Mr. Littledale, on the other hand, said he 
expected that, in ten years, our intercourse with India would be so great 
that the commerce would be carried on by vessels of the class of the 

Great Eastern. If Liverpool did not provide for them some other 

port would ; and if Liverpool did there would be no port equal to it, 

A conversation ensued, and the chairman objected that, under the 

Acts of Parliament, they were bound to have the Birkenhead works 

finished within a prescribed time, and any alteration would prolong 

that period, and be objected to by one or other of the railway 
companies, The board then divided, and the motion was lost 

by 12 to 7. 

The Liverpool Albion has some interesting observations on recent 
shipbuilding contracts accepted by the Admiralty, viz., that of 
Messrs. Laird, of Birkenhead, to build an iron screw steam transport 
at £26 per ton, and that of Messrs. Samuda, of Millwall, to construct 
a sister ship at £24 5s. per ton, This arrangement having, been 
attached as a job in favour of Messrs. Laird, is defended by the Albion 
as follows :--“* The total failure of the penalty system in the case of 
the iron-cased ships has, it is believed, shown the Admiralty the 
necessity of employing only builders of the highest eminence, and 
who have worked, in a punctual and a proper manner, for the 
department before; and to this cause, it is but reasonable to assume, 
the selection of Messrs. Laird and Messrs. Samuda in the present 
instance may be ascribed. It is notorious, and .he lesson cannot 
have been lost on the Admiralty, that the tirms on the Thames and 
the Tyne failed to complete the iron-cased ships by the time stipulated 
in the contracts, though working under heavy penalties for non- 
completion, because they knew ‘by experience that the penalties 
would not be enforeed; and the lamentable break-down of the 
Galway liners built on the ‘l'yne and the Humber, at prices several 
thousands under what any builder of eminence on the Mersey or the 
Clyde would have constructed them for, is at once an example of 
that false e sonomy Which appears to be recommended, and a warning 
against its adoption by the Government. ‘Tue Exoineer of last wee +k, 
a better judge of practical matters of this kind, after sta ing that the 
Galway Company paid £90,000 for each of their vessels, and, after 
losing one on her second voyage through springing a le: k, are now 
employing Messrs. Laird to make the others seaworthy et a cost of 
about £20,000 a piece, observes very judiciously, that ‘had they 
given £100,000 per vessel at the beginning they might now be 
running four splendid steamships, built by such firms as Laird’s or 
Samuda’s, and engined by Penn or Maudslay, and be returning 
ample profits to their shareholders.’ What is best for private com- 
panies must be best for the State also, and we are glad to see that 
the Government is at last alive to a truth so obvious. Lord Clarence 
Paget, if interrogated on the subject of these contracts, may justify 
the selection of Messrs. Laird, notwithst: uding the difference of 
= by _ facts that the Dover, the first vessel built by that firm 

for the Admiralty, though more than twenty years old, is still in 
good condition ; ‘that the same firm have since built about forty 
vessels for the Government, and tifty or sixty for the East India 
Company, all of which are known to have done good service; and 
that the gunboats built by them during the Russian war, as fully 
shown by the report, were the only vessels of that class that were 
not found, two or three years afterwards, more or less affected by 
dry-rot, Surely, it is better for the country to have its ships built 
by such a tirm than to follow the * penny wise and pound foolish ; 
example of the unfortunate Galway Company, even though by the 
latter course there should be a seeming saving of a few thousand 
pounds in the first instance.” 

There was a decrease in the shipments of coal, coke, and iron from 
the Tyne last week, as compared with the preceding one. ‘The coke 
trade exhibits depression, and the makers on the I'yne have large 
stocks by them. The most noticeable falling-off has been observed 
ju the shipments to Carthagena, Notwithstanding the check now 
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experienced, the exports of pig-iron to foreign ports from the Cleve- 
land district during the first six months of 1861 exhibit a remarkable 
increase, having been 37,562 tons as compared with 18,471 tons in 
the corresponding half of 1860. In view, too, of the tendency to 
grumble the northern ports have been doing a fine business this 
year; thus, in June alone, 768 ships cleared from the T yne, 365 from 
Sunderland, and 346 from Hartlepool. We may add that the vend 
of coal and coke at Sunderland, during the six months ending 
June 30, was 1,422,289 tons as compared with 1,406,327 tons in the 
corresponding half of 1860. Sunderland has thus, at any rate, held 
its own, although our modern commercial men, if they are not per- 
petually “ progressing” at railway speed, begin to cry out most 
lustily. As regards other northern matters, it may be stated that 
dredging operations are being actively carried on in Shields Har- 
bour. The Barnard Castle and Bishop Auckland Railway is being 
rapidly constructed. A viaduct at Forthburn has already three 
pillars of the intended five nearly finished. The height of this 
structure will be 43ft. Six pillars have risen from their foundations 
at Langley Beck, some of which are of the required height. This 
bridge ‘will contain ten piers when complete, and stand 75ft. above 
the stream. The deep and romantic ravine of the Gaunless will be 
crossed by a bridge of four spans of 120ft. each. The cutting at 

Bluestone Grange has advanced more than half its distance. The 
cutting at Spring Gardens, on the north side of Forthburn, is well 
advane ed; but, as part of its material will have to cross Langley 
Beck, it will have to wait the completion of the viaduct there A 
convenient crag in Langleydale furnishes stone of good quality, and 

blocks of almost any dimensions may be obtained from it; e ough, if 
need be, for the pill: irs of the highest viaduct ontheline. T he improve - 
ment of the river Wansbeck is discusse -d by Mr. T. S. Hunter of Gran- 
ton, near Edinburgh, in a letter to the North Seaton Coal Company. 

The company inter id to ship coals in the Wansbeck, and Mr. Hunter, 
after examining the place carefully, has come to the conclusion that, 

by the expe nditure of a moderate sum, a considerable i improvement 
could be made, so as to carry out the object of the company. He 
proposes to deepen and extend the channel from the ferry seawards. 
Taking the depth of the ferry at 7ft. low water spring tides, it is pro- 
posed to continue this depth into the sea, to a greater depth, making 
the depth from the ferry to what may be considered a bar, 16ft. 
water Revaghent, at ordinary spring tides. he contemplated works 
for effecting “this great improvement are two training walls, or break- 
waters of stone; and the sum of £25,000 is deemed sufficient to 
complete the whole. It remains for the coal company to consider 
whether the saving of land carriage, which a 16ft. channel way and 
a loading place so near the mines would procure, is worth the ex- 
penditure of the sum named as the cost of the work. The Neweastle 
Chamber of Commerce has petitioned the House of Lords against the 

Salmon and Trout Fisheries Bill. One of the provisions of the bill 
is to prevent any solid or liquid matter being put into a river in 
sufficient quantities to poison the fish, and this clause would occasion 
great inconvenience to the manufacturers of chemicals on the banks 
of the Tyne. This chamber arrays trading against sporting con- 
siderations, and mg see es decidedly wy! the former. This course 
reminds one of “little Jack Hobbleday’s” line of argument in Poole’s 

amusing work, “ Little Pedlington,’—“ I go in for no game laws, 
libe arty, equality, rights of man, and all that; only you musn’t touch 
the funds, for I've got £55 a-year in them.” 

With reference to the discoveries of iron in Lincolnshire, it is 
stated that the minerals of the Hudson estate, near Caister, have 
been recently sold, and that mining operations are likely to be 
resumed forthwith. Communication is to be established with the 
nearest railway station, and smelting furnaces are to be erected. 

Two patented inventions for extinguishing fires have been 
exhibited during the last few days in Liverpool, in the presence of 
several members of the Town Council, gentlemen connected with 
insurance companies, the water engineer, &e. The apparatus first 
tried was one which it is considered might be of great advantage in 
large buildings. An alarm bell is placed on the top of the building. 
The bell is connected by machinery with what are called rose he ads 
or perforated balls, for distributing water, and a pressure of water is 
carried from the street mains into the apparatus. ‘The whole is 
maintained in its position, when not required for active service, by 
a gutta percha cord or band passing along the ceiling. In case of 
fire, the heat reaching the gutta percha cord breaks it; the water is 
thus liberated, and descends in continuows jets upon the flames, 
while the alarm bell is immediately set in motion. So far as regards 
the experiments referred to they were successful in extinguishing 
a small fire kindled for the occasion, but whether the invention 
could be made practically available in eases of fire generally remains 
to be ascertained. The plan undoubtedly evinces considerable 
ingenuity on the part of the inventor. ‘Two small fire-engines, 

capable of projecting water to a considerable elevation, with a com- 
paratively small amount of manual labour, were successfully tested 
on the same occasion. The inventions are brought under the notice 
of the public by Messrs. P. R. Davis and Co, 

The last Indian mails have not brought many orders to Sheffield, 
but there are still good orders on hand for materials required for 
Indian public works and railways. In the steel trade there is not 
much doing except in crinoline steel, for which there is a steady 
home and foreign demand. The Britannia metal and harvest tool 
trades are pretty well employed, but the other staple trades of the 
town continue extremely stagnant. 

The meeting of the Royal Agricultural Society, just concluded at 
Leeds, has been an astonishing financial success, and shows the pay- 
ing powers of the North of England as compared with the little 
country towns hitherto visited by the society. It is trae Liverpool 
and Bristol, which the association made its head quarters in 1841 
and 1842, are points of great importance ; but 20 years ago they occu- 
pied a much less relatively imposing position than at present. At 
any rate they gave receipts of only £4,106 and £4,202, while Leeds 
has yielded £9,855, The time and place for the trial of the reaping 
machines was to be chosen by a committee to meet this week in 4 
metropolis. At the closing meeting the Mayor of Leeds (Mr. J. 
Kitson, of the firm of Kitson and Hewitson) said he had been much 
pleased to see the interest shown by practical mechanical workmen 
in the examination of the details of various machines, which were 
of a class they had not been in the habit of seeing; and he looked 
for great results from this fact in connection with the meeting. 
There were Stephensons and Watts, in their way, in all our wor k- 
shops ; they would see the necessity of higher finish and more 
scientific detail than they might have before thought necessary in 
agricultural engines and implements ; and their suggestive genius 
might enable them to help still further to improve the details of con- 
struction of those things, the use of which was so importantly bound 
up with the future prosperity of the country. 

At an adjourned inquest held on Monday, on the body of Henry 
Robinson, a stoker killed by the explosion of the boiler of a locomo- 
tive near Rugby, several seientific witnesses were examined, and 
Mr. W. Fairbairn expressed his belief that the cause of the explosion 
was the corrosion of one of the seams of the boiler pl: ate, Which in 
some parts had been reduced to }-in. in thickness, indeed, it was 
only }-in. thick at the thinnest parts. The jury attributed the death 
of the poor fellow to accidental circumstances. 

One or two items of interest come to hand from Scotland. It is 
stated, with contidence, that the Scottish Central Railway Company 
have resolved to form a line of railway from Auchterader through 
Gleneagles to Dunfermline.— Messrs. Scott and Co., of Cartsdyke, 
launched yesterday week a serew steamer of 580 tons, named Louis 
Napoleon. Her engines, of 130 horse power, will be supplied by the 
Greenock Foundry Company. She is the property of a Marseilles 
firm, and is a sister — to the Comte Bacioechi and Roi Jerome, 
constructed last year by the same builders.—The screw of H.M.S,. 
Black Prince was hoisted up yesterday week to permit of ase cond 
trial of the engines alone, he machinery worked smoothly and 
satisfactorily ata Tate of from 6) to 68 revolutions per minute, with a 
pressure of from 7 Ib. to 81b., and a vacuum of 27in. The indicated 
pressure on the cylinders was about 241b. per square inch. ‘The 
tunnels, two in number, have been ship sped, and the armour plating 
uearly finished. The Black Prince started on a trial trip on Tuesday. 
—The Glasgow gas companies have just declared dividends at the 





























rate of 10 per cent per deineicesdl fortnightly line of screw steamers 
between Glasgow, Bordeaux, and Havre is announced—another 
instance of the growth of our commercial relations with France. 

During one night last week the landing pier or pontoon of the 
fishing dock at Grimsby sank considerably, and the slip has caused 
a good deal of damage. 








PRICES CURRENT OF METALS, 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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RalLs aheve hom very quiet this week, but the Market is firm at our quo- 
tations. 

Scotch Pig Inon.—There has been a considerable speculative demand 
during the past week, and a large business has been done at 60s. 6d. to 51s., 
the Market now closing firm with buyers at the latter rate to 51s. 8d. for 
cash, and 52s. 6d. three months open “Mixed Nos. Warrants. 

SPELTER.—Some business done at £15 15s. on the spot, but there are now 
buyers at £16, and Market firm, 

Corren.—In better inquiry. 
Leap continues dull of sale. 
W. Bb. £20 1Us., and Sheet £20 15s 
TIN. e But little demand for 

lower, 

Tin PLATES very quict. 

MOATE AND Co., 65, Old Broad-street, London. 





Best pig may now be had for £19 10s., 








English or Foreign: the latter is quoted 


July 25th, 1861. 





TIMBER. 







1860. 1861. 1860. 1861, 
=e a2za 46 8&2 Perlad— £3 £2 8/4 & £ & 
Tenk.. 15 017 0 12113 10 Yel, pine, per reduced C, 
Quebec, red. pine 5 0! 3 5 4 0 | Canada, Ist quality i7 lv 18 10 171019 0 


enddo.. 12 013 0 121013 @ 
Ar er yellow. 14 015 0 14 015 O 
5 e #12310! 1210 i310 
olv @ 910 10 lo 
015 0, lv 015 0 


3.0 315 
w 506080 
lv 5 6 510 
0/404 5 


e 
mS eres ed 
e 


e 
:¢ 
e 








O14 14; 015 16 


41 310 410 012 0' 10 013 6 

Dantzic, 9 6 0) 310 6 O 91010 0 vylv li O 

5 310; 315 6 O | 01L 0, 1L O12 © 
ut ae 40'21 40 v1l0l0) 11 O12 0 

iga. 5 3lv| 3lvU 6 O hristiania, 

Swedish e 21s; sl 315 12 tuby Sby9S21 023 0 28 0 240 
Masts, Queb.: re 060,/5070 -yellow J 

0o60,/50680 Deck plank, Dits 

00080 per 40 ft. 3 in. 

710 510 Staves, per standard M | 
91lv 10 lv Quebec, pipe .... 53 0 600) 50 0 600 


Deals, iinet: 1 | puncheon 16 U0 180/13 0 wo 





eb 5 15 01 | Baltic, er . ms 
hs mae eet 0 16 10" i 10 ? 4 aa satan 160 0 ae nd 200 0 ad 0 
SCOTCH PIG IRON REPOR 1. 
a << 
No. 1 Gartsherrie .. .. 57 0 f.o.b Glasgow. 
» & GMB. oe. eee am do. 
ee Do. eo oe 49 0 a do, 
M. Nos. Do. o oc OS wp do, 
WARRANTS. 
a & 
Cash prompt, .. .. 51 4 per ton. 
2. ag peng (i mo. open, Pee oe a do. 
- GMB i m0s., 5, oe Hy do. 
ee Ss (ln eo op 52 8 do, 


MANUFACTURED IRON. 


z 
Bava, Govan <c «s «« so 7 

» Common ee o- 610 0 
Drumpellar, Common .. .. 6 
Do. Best .. oo o 7 


Plates and Sheets .. .. .. 9 0 O 


Rails we oo oo op CU O 
Pipes oe ee of os ce & 0 


Chairs “< + 





GLAsGow, 24th July, 1861. 

Since this day week the Pig Iron Market has remained quiet but steady 
at 50s. 9d. to 50s. 104d. cash, with a moderate business. To-day a good 
demand set in, and a fair quantity of iron changed hands at 51s. to 51s. 3d. 
cash. Closing buyers, sellers, 51s. 44d. 

For shipment the demand is moderate. 

Exports last week were 11,279 tons, against 14,400 tons in the correspond- 
ing week last year. 
S naw, ) and Moorg, Metal Brokers. 


Water on Frre.—In an article on the means of extinguishing the 
great fire at London Bridge, the Chemical News says: —“ Every 
chemist knows what takes place if a small quantity of water is pro- 
jected into the midst of a large mass of red hot combustible matter. 
It is decomposed in presence of the carbon into carbonic oxide 
and hydrogen, each highly combustible gases, and thereby tend- 
ing to increase the volume of flame. This, we are satisfied, was 
the case with a large proportion of the water which was thrown 
on during the first few days of this memorable fire. Stand- 
ing inside the gates of Cotton’s Wharf we watched a jet of water 
from the powe ful steam fire-¢ mgine, as the firemen directed it into 
a brightly burning mass of combustible matter. The liquid hissed 
and vaporised the instant it touched the incandescent matter on which 
it was directed ; but in this, and in most other instances where water 
was directed into the fiercest parts of the fire, the supply of heat from 
combustion was so much in excess of the loss of heat required to 
vaporise the water, that, except at the spot on which the solid jet of 
liquid fell, there was scarcely any appearance of deadening or 
quenching, and as soon as the hose was directed towards another 
part of the blazing mass, the spot on which the water had been pre- 
viously falling glowed as brightly as ever. 

Mr. Benson’s Watcues.—* We have seen several watches from 
this well-known firm, and can speak with confidence of their exqui- 
site workmanship and artistic finish. They keep time with very 
great precision, and have been declared by competent judges to be 
well worth the money. Parties wishing them canbe supplied 
through the post-oflice.”— Glasgow Examiner, May 19th, 1860. 

Benson's Illustrated Pamphlet, post free for two stamps, is dese - 
tive of every construction of watch now made. Watches safe by 
yn to all parts of the globe.—Apbv. 

W. Benson, 33 and 34, Ludgate-hill, and 46 and 47, Cornhill 
Bit ai E.C. 
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TURBINE WATER WHEELS. 


W.RIMBAULT. 


Dr. BARKER’s mill was for many years looked upon as 
a toy, bearing the same relation to the water wheel that 
the eolipile bears to the steam engine. Mr. Whitelaw, by 
altering the shape of the arms, so as to conform them to an 
Archimedian spiral, obtained, in a well-constructed model, 
73°6 per cent. of the theoretical effect due to the water 
used in one of these machines. M. Fourneyron was the 
first, however, in 1823, to point out the advantages of the 
turbine water wheel, his first turbine with guide blades 
having been made in 1827. The outward flow was pre- 
ferred by he ee as the most natural and advantage- 
ous mode of disc arge, and, even if the wheels made upon 
his own plans have not attained the highest percentage of 
efficiency, we still believe that outward-flow turbines, pro- 
perly constructed, are altogether superior to those havin 
either a parallel or an inward flow. The parallel flow at 
the inward flow turbines are nearly or quite as old as the 
Fourneyron wheels, the former having been invented by 
M. Burdin, in 1826, while Poncelet proposed the inward flow, 
or vortex wheel, in the same year. Jonval’s (or Koechlin’s) 
well-known turbine is of the parallel-flow variety, and the 
wheel known in this country as Thomson’s is of the inward 
flow class. The latter class isknown in America as the centre- 
vent wheel, and has been in extensive use there for nearly 
twenty-five years. On the 26th J uly, 1838, Samuel B. 
Howd, of Geneva, New York, obtained an American patent 
for a centre-vent wheel, in which, instead of four long 
curved entrance guides as in Thomson’s wheel, a large 
number, generally about twenty-four, short, straight, tan- 
gential guides were provided, the buckets (equal in number 
to the guides), being short and forming a quadrant of a 
circle in plan. Many thousands of these wheels have been 
constructed, their cheapness in first cost atoning, in a great 
measure, for their low relative efficiency, say 50 or 60 per 
cent. In 1849 a pair of centre-vent wheels, 9ft. 4in. in 
diameter outside of the buckets (11ft. outside of the guides) 
was constructed by the Lowell Machine Shop, at Lowell, 
U.S., and set up in the Boott Cotton Mills at the same place. 
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These wheels work under a head of water, varying from 
13{t. to 19ft., giving off 230-horse power each, and. when 
working under the best circumstances yield 79 per cent. 
of the theoretical cftect of the water. The guide-blades, 
forty in number, are made of - 5, -in. plate iron, their form, 
in plan and vertical section, being shown in Figs. 1 and 2, 








their wheels for experiment. 





~~? 
as is also that of the buckets, forty in number, and made 
of }-in. plate. The gate, of cast iron, works in the annu- 
lar space between the guides and buckets. 

We shall have occasion presently, in referring to the 
most improved form of the Fourneyron wheel, to describe 
the means employed for testing the efficiency of these 
centre-vent wheels, which efficiency may be set down as 
75 per cent. on the average. 

The Jonval wheel, like all others, gives a ratio of effi- 
ciency variable according to the form of its essential parts 
and the accuracy of its construction. It is among the 
cheapest in first cost, and it may be depended upon, when 
made with skill, for a considerably higher efficiency than 
can be obtained from the best centre-vent, or vortex wheels. 
Mr. Fairbairn, in his late work on Mills, quotes, although 
with an expression of doubt, a percentage of 88, obtained 
from a 60-horse power Jonval wheel, tested by a committee 
of the Franklin Institute, U.S., where these turbines have 
been extensively adopted. The theoretical power being 
63°92-horse power, the actual effect obtained was 56°3-horse 
power. We can suppose no reason, other than the compa- 
ratively small acquaintance which Mr. Fairbairn has had 
with this class of wheels, for his doubting such a result. 
It is, indeed, remarkable that, throughout the division of 
his work allotted to turbines, he quotes, chiefly, from ex- 
periments made twenty or thirty years ago, and which, at 
the present time, have hardly the slightest practical value. 
And we must candidly admit the fact that, possibly from 
the preponderating importance of the steam engine in Great 
Britain, very little general knowledge of turbines prevails 
among us, and there are but few works within reach which 
give accurate data ee this class of motors. <A fact 
which may remove Mr. Fairbairn’s doubts may be found 
in the extensive series of experiments on turbines made 
last year at Philadelphia, U.S. The Fairmount Water- 
works, at that place, comprising eight large breast wheels, 
pump an average of 10,000,000 American, or 8,000,000 
imperial, gallons daily to a height of 100ft. These works, 


| together with Cornish a:.d other steam engines pumping 
| 10,500,000 American, or 5,400,000 imperiai, gallons, or, in 
| all, 16,400,000 imperial gallons daily, were found to be 
| insufficient for the water supply of a population of 600,000 
| persons, and, therefore, required extension. 


It having 
been resolved to put in three turbines, each of about 


| 120-horse power, the makers of turbine wheels throughout 


the United States were publicly invited to submit models of 
Nineteen different wheeis 
were submitted, and 122 careful experiments made upon 
them. The models, none of which were more than ZOin., and 
but few more than 1Sin. in diameter, were fitted to the same 
testing apparatus, cach model being made to lift a weight 
to a height of 25ft. ‘The wheel was first got under full 
working speed, the weight to be lifted being then attached, 
and the quantity of water discharged being at the same 


moment directed into a measuring box where it could be 
weighed. The ascent of the weight toa height of 265ft. 
was made to disconnect the lifting , and also to close 
the valve opening to the sacnsuring tox. The work done, 
and the weight and fall of the water expended in doing it 
were thus exactly ascertained, and without the necessity for” 
any formula, beyond that, embodied in the “rule of three,’ 
for finding the percen of the water expended to the 
weight raised. e small models, it is obvious, would not, 
however well constructed, give as high a percentage as full- 
size wheels made to the same form. And as the fall upon 
the experimental wheels was but 6ft., the working fall 
upon the full-size wheels varying, according to the tide, 
from 8ft. to 14ft. ; the relative efficiency would be somewhat 
lessened also on that account. Notwithstanding all this 
three Jonval wheels gave, respectively, 82, 82:1, and 87% 
per cent. of useful effect, in addition to the friction of the 
testing apparatus. The model giving the highest percent- 
age was 18%in. in mean diameter at the lower edges of 
the buckets, the number of buckets being nineteen, and 
of guides twelve. The orifices through the guides amounted 
to 42 square inches, and through the mouths of the buckets 
to 32 square inches. The guides were longer on their top 
than their bottom edges, reir upper edges, which coin- 
cided with lines radiating from the centre of the shaft, 
being 33in. long, while their lower edges which coincided 
with tangents drawn to the circumference of a circle 6in. 
in diameter, on the shaft, were 23in. long. The vertical 
depth of the guides was 53in. The buckets were 2%in. on 
their upper edges, which edges coincided with tangents 
drawn to a circle of 1}in. diameter described from the 
centre of the shaft, while the lower edges of the buckets, 
which were radial to the centre of the wheel, were 3}in. 
long. The inner circle of the buckets and guides was 
15}in. in diameter, at top and bottom of each. The whole 
depth of the buckets was 4iin., the case of the wheel being 
enlarged above the upper edges of the guides and also 
below the lower edges of the buckets. ‘The guides, viewed 
from the end, presented an “ ogee” or reversed-curve form, 
the whole horizontal length being 104in. long. Dividing 
this horizontal iength into 10 spaces, the ordinates, mea- 
sured from the top, were as follows, for cach space :— 
Guides 10}in. long, measured on circumference of upper circle, 
and 5fin. deep :— 





Horizontal distance from upper 
edge of guide, in tenths of 
whole length, 10}in, :— 


| Dept of ordinate from top. 
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1 1°20 ,, 
2 2-08 ,, 
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The buckets, curved in the opposite direction, had a 
horizontal length on their outer and lower circumference 
of 7-9in. Their ordinates, at divisions of tenths of their 
length, were as follows :— 


Horizontal distance from lower 
edge of bucket in tenths of 
whole length, viz., 7°9in. 


Depth of ordinates mea- 
sured from upper edge. 


00 in. 
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For certain reasons, which it is unnecessary to name here, 
the makers of the model giving 82°1 per cent. were _pre- 
ferred to those whose model gave off 87} per cent. of use- 
ful effect. M. Emile Geyelin, who secured the contract 
for the new turbines 9ft. in diameter, was connected with 
Messrs. Koechlin’s works at Mulhouse, Bas-Rhin, at the 
time when M. Jonval’s wheel was first brought out there, 
and has applied himself, for many years, both in France 
and in America, to its improvement. 

M. Geyelin’s Jonval turbine, which commanded the pre- 
ference at Philadelphia, was a model 163in. in diameter, 
having ten guides and twenty-six buckets, the former 
having 44°6, and the latter 37-7 square inches of aggregate 
opening at the orifices. The inner circle of the guides and 
buckets was 134in. in diameter. Both the guides and 
buckets, at both their top and bottom edges, project radi- 
ally from the centre of the wheel-shaft, the outer upper 
diameter of the guides being 243in., and the outer lower 
diameter 20in. The vertical depth of the guides was Sin. 
The buckets measured 3-05in. in vertical depth, their outer 
diameter being 19%in. at both top and bottom. The hori- 
zontal length of the guide curves, measured on the peri- 
phery of the upper circle, was 8°55in., and of the buckets 
4-67in. Dividing these horizontal lengths each into tenths, 
the successive ordinates, measured in both cases from the 


top, were as follows :— 




















Number of divi- |  Ordinates from top of Ordinates from top of 

ee a. of Tieate guides. buckets. 
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With these ordinates, any one interested in the matter can 





lay out the exact curves with which the results, obtained 
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from the models in question, were attained. In the expe- 
riment in which the highest efficacy was obtained from 
Geyelin’s model, 3-122 cubic ft. of water were discharged 
per second, under a head of 6ft., the velocity of the water 
through the guides being 10-08ft. per second, and that of 
the water through the wheel being 11-92ft. per second, the 
ratio of actual to theoretical velocity being, respectively, 
+6129 and *5229. The model made 191-4 revolutions per 
minute during the trial, its circumferential velocity being 
13-9ft. per second, equal to *7074 of the theoretical velocity 
due to the fall, the load upon the circumference of the 
wheel being 69-29]b. 

The turbines now in course of erection at the Fairmount 
Waterworks are placed below a weir over which the 
Schuylkill river falls into tidal water below. At extreme 
high tide the fall is only 6ft., and at the lowest tide 14ft. 
The breast wheels now running there are stopped twice in 
24 hours, in consequence of back water, these semi-diurnal 
stoppages averaging 24 hourseach. The turbines are placed 
pas in a suction pipe 10ft. 6in. in diameter, the mouth of 
which descends 1ft. 9in. below low tide line, to prevent all 
chance of the entrance of air. The bottom of the wheel is 
7ft. 3in. above the bottom of this pipe, the buckets of the 
wheel, 50 in number, being 1ft. in depth, 9ft. in diameter 
outside and 6ft. 4in. inside. The guides, 17 in number, 
and 19in. high, are turned to fit a conical enlargement of 
the wheel-case, their upper diameter being 12ft. The 
guides are secured to a circular plate, through the centre 
of which the main upright shaft revolves freely, and they are 
free to rise should any obstruction become lodged between 
their lower edges and the tops of the buckets. Both the 
guides and the buckets are made of thin wrought iron 
plates, ground smooth, the buckets being bound around 
with a wrought iron ring, turned up true. The form of 
the guides and buckets is much the same as that of those 
in Mr. Geyelin’s model, the ordinates of the curves of which 
have been already given. The orifices of the 19 guides 
have a total area of 2,050 square inches, and those of the 
50 buckets 1,575 square inches. The entrance pipe, for the 
water, is of oval form, 13ft. wide inside, and 7ft. 2in. high. 
The shaft is of wrought iron, 8in. in diameter, and rests, 
through a cast iron bearing keyed on at the bottom, upon a 
block of lignum-vitw 15in. in diameter, and rounded over 
upon the upper surface to fit the concave of the bearing. 
The gate is a cast iron ring, 10ft. din. in diameter, raised 
and lowered around the bottom of the suction pipe, and 
instead of regulating the access of water to the wheel 
regulates the discharge from it. The wheel is calculated 
to make 354 turns per minute on the average, and to work 
when under an &ft. fall, and when utilising 75 per cent., to 
100-horse power. 

The Fourneyron wheel, however, although, taking every- 
thing into account, not so cheap in first cost as the ater’ 
or inward flow turbines, is, in its most improved form, the 
most efficient of all water-motors. In Fourneyron’s own 
hands the outward-flow turbine was, perhaps, never made 
to give the highest results of which it is capable, but it 
has, nevertheless, according to Morin, who experimented 
on small wheels some 25 years ago, attained an efficiency 
of from 60 to 80 per cent. of the theoretical effect of the 
water. In 1847, Mr. Joseph Glynn, C.E., read a paper on 
these wheels before the British Association, in which he 
gave the percentage of useful effect of a Fourneyron wheel, 
working under 79{t. of water, as 87 per cent. Another 
under a head of 126ft. gave 81 per cent.; another, under 
144ft. head, gave 80 per cent., and the famous little wheel 
at St. Blasier, 13in. Senses and working under a head of 
354ft., was rated at from 80 to85 percent. The last named 
wheel makes 2,300 turns per minute, and drives a cotton mill 
of 8,000 spindles, Itis in America, however, that the Fourney- 
ren weal has been applied in its most improved form and on 
the largest scale. At Lowell, the chief cotton manufac- 
turing town in the United States, the principal power 
employed is that of water, about 9,000 effective horse power 
being worked in the propulsion of mills containing about 
400,000 spindles, with corresponding preparing and weay- 
ing machinery, and in driving also various other large 
manufactories. Until 1844 only breast wheels were 
employed, but in that year Mr. Uriah A. Boyden, an 
eminent hydraulic engineer, contracted with the Appleton 
Manufacturing Company to erect for them a 70 horse 
Fourneyron turbine, with certain improvements of his own. 
This wheel, on being set to work and carefully tested, was 
found to give a maximum efficiency of 78 per cent. of the 
full effect of the water used. Upon this the Appleton 
Company contracted with Mr. Boyden for three turbines 
of 190 horse power each, and by the terms stipulated these 
wheels were to give off 78 per cent. in any case, while for 
every per cent. beyond that standard Mr, Boyden was to 
receive 400 dollars, or £50, The wheels, after being got 
to work in 1846, were tested, and the results carefully gone 
over by disinterested parties, who found the max'mum 
effective power, exclusive of the friction of the wheel and 
testing apparatus, to be 88 per cent., and Mr. Boyden’s 
claim, for £800 extra, was accordingly allowed and paid. 
Although even these remarkable results have been since 
exceeded, they were the highest observed, on the same 
large scale, up [to 1847, and deserve, therefore, extended 
explanation. First, we may refer to the peculiarities of 
the wheels, each of which is Sift. din. in diameter outside 
of the buckets. 

The flume conducting the water down to the buckets is 
in the form of an inverted truncated cone, whose axis 
coincides with that of the wheel. The water is let into 
the upper part of the cone and to one side of its axis, the 
motion thus acquired being spiral in direction, the velocity 
of the water being also gradually increased. The effect of 
this arrangement is to prevent sudden changes in the diree- 
tion and velocity of the water during its passage into the 
wheel. The guides, furthermore, are not placed quite 
upright on the stationary dise, but are inclined backwards 
sufficiently to insure that the water shall strike them fairly 
upon their upper edges, :nstead of obliquely upon their 
sides. The garniture, for diminishing the contraction of 
the flow of water from the guides, and which, in the Four- 
neyron turbine, is attached to the regulating gate, is, in 
the Boyden wheel, made fast to the upper part of the 





guides themselves, the gate, which is a fhin cast iron 
cylinder, rising and falling in an annular space between 
the outer edges of the guides and the inner edges of the 
buckets. Around the outside of the revolving wheel is 
placed a pair of stationary annular discs, or broad rings, 
which, together, are called the diffuser. The interior 
diameter of these stationary rings is just enough larger 
than the wheel to prevent the latter trom wearing upon 
them, and their outer diameter is about twice their inner 
diameter, or, in the Appleton turbines, about 16ft. Sin. 
The height between these dises, opposite the orifices of the 
wheel, is but a trifle larger than that of the buckets at the 
outer circumference of the crowns, while at the outer cir- 
cumference of the diffuser the height between the rings is 
about twice that of the buckets. ‘Lhe intervening surfaces 
of the rings are curved gently outwards, the surfaces where 
nearest the wheel being nearly horizontal. ‘The object of 
the diffuser is to save a part of the power which would be 
otherwise lost in consequence of the considerable velocity of 
the issuing water. In proportion as the velocity of outflow, 
at the outer opening of the diffuser is diminished, with a 
given flow of water through the wheel, an additional 
reaction is brought upon the buckets. The theoretical 
gain, due to the diffuser, is about 5 per cent., and in prac- 
tice about 3 per cent of additional effect are obtained by it. 
It will be perceived that the area of the outer opening of 
the diffuser is four times that of its inner opening, through 
which it receives the water from the wheel. If, therefore, 
the velocity of the effluent water were in inverse ratio to 
the area provided for its discharge, the force of the water 
at the outer circumference of the diffuser would be but 
one-sixteenth of that which it had on leaving the wheel, 
and, correspondingly, would the opposing pressure against 
the water issuing from the mouths of the buckets be 
diminished. Another feature of Mr. Boyden’s wheels is 
that their whole weight is hung from collars turned in the 
upper end of the shaft, something like the multi-collared 
thrust-bearing often applied to screw-propeller shafts. 
The collars at the upper end of the turbine shaft revolve 
in white-metal linings, run into a deep box, which is put 
together in halves, and hung upon gimbals. The lower 
end of the shaft turns in (without bearing any weight 
upon) a steadying bearing, adjustable by set-screws. The 
crowns of the wheel are so formed, upon their surfaces 
in contact with which the water flows, that the height 
between them, at both their outer and inner circumfe- 
rences, is greater than at the middle of their width. The 
stationary disc,to which the guides are fixed, is curved on its 
upper face, as shown in I’ig. 3 (on a previous page), which 
is a section of one of these turbines with the diffuser. The 

ides, 33 in number for an dft. 4in. turbine, are made of 
Russian plate iron, ysin. thick, and tenoned into mortices in 
the dise. They are connected to each other at their upper 
outer corners by 33 cast iron blocks, forming, collectively, 
what is called the garniture, and the object of which is to 
diminish the contraction of the water on entering the 
buckets. ‘The dise is turned smooth on its upper surface 
and on its edge, and the garniture, after being put 
together, is turned smoothly on its outer cireumference. 
The crowns of the wheel, as well as the wheel-plate to 
which they are fixed, are turned smoothly all over, both to 
secure perfect balance and to diminish the friction of the 
water upon them. The buckets, 44 in nember where there 
are 33 guides, are made of Russian plate iron, ¢sin. thick, 
their edges fitting closely into grooves, cut by mechanism, 
and to the proper curve, in the corresponding faces of the 
crowns, mortices being, furthermore, made in the bottoms 
of these grooves, through which mortices a number of 
tenons on the edges of the buckets are inserted and 
rivetted on the outer sides. We are unable to give the 

recise proportions and guide and bucket curves of a 

oyden wheel, but with the exceptions already pointed 
out, it may be understood that they do not differ greatly 
from those adopted by Fourneyron. 

The testing of a turbine wheel, except where the work 
done consists in lifting a weight, and where the water dis- 
charged can be accurately weighed, involves nice obser- 
vations and the application of carefully prepared formule. 
In the case of the wheels giving 78 and 88 per cent. of 
efficiency, the general mode of testing was as follows :—A 
large cast iron friction drum was attached to the upper 
part of the wheel-shaft, a Prony brake being applied 
through the intervention of a carefully balanced beam, 
having a scale-pan for the reception of weights. The 
wheel was made to ring a bell at every fifty revolutions, 
the time of ringing being taken to fractions of a second. 
The weight sustained by the friction-brake, multiplied 
into the velocity at which the weight would be moved if 
the end of the connecting lever through which it was sup- 
ported by the wheel were supposed to be made fast to the 
rubbing surface, represents exactly the power given off. 
To ascertain the weight of water expended was a task 
attended with more difficulty. The water could be mea- 
sured only by gauging the flow over a weir. Mr. James B. 
Francis, an eminent hydraulic engineer, of Lowell, U.S., 
published, in 1855, a large work containing the results of 
extensive experiments conducted for the proprietors of the 
water-power at that place, and those especially by the aid 
of which the quantity of water discharged from the 
turbines tested was ascertained. In his work, Mr. Francis 
noticed briefly the researches of Smezxton, Brindley, 
Du Buat, Navier, D’Aubuisson, Castel, Poncelet, Lesbros, 
Boileau, Eytelwein, and Weisbach, upon the flow of water 
over weirs, according a deserved tribute of praise to the pre- 
cision with which the resuits arrived at by Poncelet, Lesbros, 
and Boileau were determined. Mr. Francis dealt very 
clearly with the theory upon which calculations under such 
circumstances are gencrally based, and he was enabled, 
furthermore, througn the opportunities which his position 
atiorded him, to bring forward experimenial results of 
decisive importance. <All of the vast water-power at 
Lowell being owned by an incorporated body, to which he 
was engineer, and being granted in “ mill-powers” of about 
100-horse power each, Mr. Francis was instructed in 1862 
to asccrtuin the exact quantity of water delivered to 
certain grantees. For this purpose he undertook a series 
of experiments upon a fered 5% 





escale,and with appliances | 


which, from their extreme accuracy, would seem almost 
frivolous, were it not for the great philosophical, as well as 
commercial, importance of the results to be ascertained. 
Having some large lock-chambers, containing upwards of 
12,000 cubic feet each, at his command, he had them tightly 
lined with planks, planed and jointed with much care. 
The measurements of these chambers were then taken, 
both when empty and when filled, to thousandths of a foot, 
and at many hundreds of points both in their lengths 
and breadths, and their capacity calculated accordingly. 
The slight leakage was accurately determined by observa - 
tions of the greatest nicety. The weight of water was 
determined from its bulk, with careful regard to its specific 
gravity and temperature—a cubic foot at 50 deg. being 
taken at 62-368 lb., and at 75 deg. at 62°2341b. The 
lock-chambers were filled by water fiowing ovér a care- 
fully planed metal weir, whose dimensions were measured 
to thousandths of an inch. The depth of water over the 
weir was ascertained by the hook-gauge, a beautiful con- 
trivance for its purpose, and employed many years ago by 
Mr. U. A. Boyden, and before its mention by Weisbach, in 
his Versuche tiber den Ausfluss des Wassers durch Schieber, 
Hahne, Klappen und Ventile, published in 1842. The hook- 
gauge is in form like a large fish-hook, its lower part 
dipping in the water. When its point is wholly immersed, 
the surface of the water will, of course, be as smooth as 
usual. But when the point is the one ten-thousandth of a 
foot above the true surface, the capillary attraction of the 
fluid will carry it up the point and cause an observable 
reflection of light upon the surface of the water. Gaugings 
to the one thousandth of a foot may be readily made by 
this means, even where the light upon the suriace of the 
water is not at all strong, the distortion of the surface 
being very perceptible when the point of the hook rises 
ezin. above it. The exact capacity of the lock-chamber, 
the time in which it filled, the exact dimensions of the 
weir, and the depth of water over it being thus carefully 
determined, by a number of observers each charged with 
the observation of a certain class of data, it was easy to 
construct a formula applicable to similar conditions of dis- 
charge. ‘The formula adopted by Mr. Francis, after multi- 
plied experiments and most minute and necessarily laborious 
comparisons, was as follows :— 
Q = 333 (1 —O1 nh) h, 

in which 

Q == quantity in cubic feet per second. 

/ -= the total length of the weir, in feet. 

n = the number of end contractions in the weir. 

h == the depth on the weir in feet. 

The English foot being the unit of measurement. 

(To be continued.) 


Sourn Kensineton Museum.—-During the week ending 27th July, 
1861, the visitors have been as follow :—On Monday, Tuesday, and 
Saturday, free days, 6,393; on Monday and Tuesday, free evenings, 

7255; on the three students’ days (admission to the public 6d), 
1,703; one students’ evening, Wednesday, 143. ‘Total, 12,494. 
From the opening of the museum, 2,162,943. 


AcADEMY or Scrences.—At the last sitting M. Leverrier commu- 
nicated a letter from Mr. Hind on the expected transits of Venus 
across the sun’s disc in 1874 and 1882, both of which will occur 
early in December of those years.—M. Faye read a report on the 
observation of the eclipse of the 18th July, 1860, taken in Nubia by 
Mahmoud Bey, astronomer to the Viceroy of Egypt. The report 
explains the various ditliculties which Mahmoud Bey had to en- 
counter in order to prevent his instruments from being injured 
during his journey. His four chronometers were carried on the 
shoulders of four men in a kind of ark, where they were protected 
from the rays of the sun; and by this precaution two of these 
delicate machines preserved their original regularity, thus securing 
the greatest precision to the longitudes taken by the Egyptian 
astronomer. But his theodolite, which was conveyed on the back 
of a hard-trotting camel, arrived at Elmarraghah (N. lat. 19 deg. 
12min. 3dsec., E. long. from Paris 1h. 52min. 2sec.), near Don- 
golah, the station fixed upon, in a very bad state. The 
results of the observation confirm those obtained in Europe: 
the total obscurity lasted Imin. d0see.; seven protuberances 
were seen, the last appearing towards the end, none of the 
other six having disappeared. But a much more important cireum- 
stance announced by Mahmoud Bey is that, several trustworthy 
witnesses have affirmed that they saw, during the total obscurity, a 


whitish speck on the moon's disc near the centre. Although the 
astronomer himself did not see it, having his attention engaged at 
the time in other important observations, he declares that he has im- 


plicit faith in the truthfulness of those witnesses. A like appearance 
was observed last year in Africa by MM. Bour and Mannheim, but 
nearer to the moon’s limb, M. Faye is not disposed to admit that 
the white speck seen by the latter gentleman, or that seen by the 
Egyptians, stand in any connection with the appearance known 
under the name of Ulloah’s hole; but is rather inclined to attri- 
bute them to optical illusions caused by the peculiar state of the 
atmosphere, 

Tue Batance or Trave.—The excess of our imports ever our 
exports during the last seven years is shown by an official return to 
have been as follows :— 

fi I 












Year, Exports. Excess of Imports. 
1854 £115,821,092 _ £36,567,961 
1855 > . 116,691,300 ee 26,851,550 
1856 oe 139,220,353 oe 33,323,801 
1857... ; 41,670, 140 
1858 ° oe 24,801,053 
1859 es oe . 23,489,380 
1860 ° 210,648,633 ee 165,670,653 oe 44,977,990 


The exports of gold and silver bullion and specie from the United 
Kingdom in the same period were :— 











Year. Gold. Silver. Total. 
Isd4 16,552,84 oe £6,033,7 +. £22,586,568 
IsH5 i 18,828,178 
1856 . 
1857 es + .- 
Isis : ee 7,061.836 a 
1850 ee ee 17,€07, 664 ee 35,688,803 
Isto re 9,893,190 _ 25,534,763 
It appears from these figures that the excess of imports over exports 
during the seven years was £231,681,875, and that the shipments of 


bullion in the same period were £180,685,958, or 77°97 of the 
surplus, Complete returns are not yet available with regard to the 
proportions, foreign and colonial, of our exports in 1860, but taking 
1g 1859, it appears that the excess of our imports 





the six years end 


over our exports to foreign countries was altogether £181,663,900, 
while the colonies showed a similar excess of £6,118,959, making a 
total of £157,784,885. The colonial imports and exports, it will be 
observed, are, upon the whole, pretty well balanced. In fact, the 


excess of £6,118,985 would not have existed at all but for the disturb- 
ance of the Indian trade in 1857 by th> disastrous mutiny of that 
vear, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





TURBINE WATER-WHEELS. 


Sm,—In your last number Messrs. Williamson Brothers say that 
they formerly exhibited Fourneyron’s turbine, at the agricultural 
meetings, but they now only show Thomson's vortex-wheel, because 
they believe it to be superior both to Fourneyron's and Jonval's. 
I cannot endorse their opinion, as I agree with you that the vortex- 
wheel is considerably inferior in construction to both these turbines. 

Are Messrs. Williamson aware that “inward flow turbines” have 
been known on the continent many years before the date of Mr. 
Thomson's patent ; in fact, for almost as long a time as the ordinary 
construction of Fourneyron’s turbine. ‘The wheel I refer to is similar 
in construction to the outward flow turbine of Fourneyron, with 
the difference that the "guide vanes surround the wheel instead of 
the wheel surrounding the guide vanes. ‘lhese turbines, however, 
are no longer made, because they were found to be wrong 1 prin- 
ciple, as the water in the wheel is forced back by the centrifugal 
action of the wheel (which works something like a centrifugal 
pump), thereby counteracting the pressure of the water entering the 
wheel, and, of course, destroying part of its power. In Fourneyron’s 
outward flow turbine this centrifugal action accelerates the passage 
of the water through the wheel, and thereby increases its power, 
but, even in this case, the centrifugal force has to be produced by 
the wheel, and the power gained by the acceleration of the water 
through the wheel can, at the utmost, only be equal to the power re- 
quired to produce it, no account being taken of loss of effect by 
friction, &c. But, in inward flow turbines, the power expended in 
producing centrifugal force is not only lost, but, at the same time, it 
counteracts part of the pressure, and, consequently, diminishes 
the velocity of the water through the wheel, thus reducing 
the power in two ways. Another objection to inward-flow 
turbines is, that the escape of the water from the wheel is not suffi- 
ciently free, the outlet becoming too much contracted unless the size 
of the wheel is made considerably larger than in other turbines, 
which would, of course, add greatly to the cost. 

Messrs. Williamson's vortex-wheel is a similar turbine, with some 
alterations, which I consider the reverse of improvements. For 
instance, instead of guiding the water on to the wheel, with a 
sufficient number of guide vanes, in order to secure a proper 
entrance of each particle of water into the wheel, Mr. Thomson 
only applies four guide vanes, which are adjustable for variable 
quantities of water. The wheel I refer to above (inward-flow 
turbine) has generally twenty-four or thirty vanes, but it, of course, 
would make the wheel very complicated to extend such an adjust- 
ment to twenty-four or thirty vanes, and for this reason, I presume, 
Mr. Thomson has reduced the number to four only, which is cer- 
tainly a disadvantage. Oe ; 

Again, itis an universally acknowledged principle in the con- 
struction of turbines that the water should flow through the wheel, 
without any impact, and with no more change from the direction 
given to it by the guide vanes than is just necessary to take off 
the power. In Mr. Thomson's wheel, however, the double curva- 
ture of the vanes is in direct opposition to this principle, and the 
only reason I can assign for its adoption is, that if the wings or 
vanes were continued in the same curve they take for the first half 
of their length the space for the escape of the water would become 
too confined, and the direction or curvature of the vanes is, 
therefore, changed. It appears to me to afford the water a freer 
outlet. This alteration I consider a decided disadvantage. 

As to the remarks on the merits of the vortex-wheel by Professor 
Gordon, quoted by your correspondents, I beg to remind them that, 
since this report, many improvements have been made in the 
Fourneyron’s and Jonval’s turbines, so that I think Mr. Gordon 
would be very likely to change bis opinion if he were to investigate 
the matter now, and make comparisons between the vortex-wheel 
and other turbines now constructed. 

Professor James Thomson’s reputation and abilities may be well 
known, but I would ask whether any man can be considered an 
unprejudiced judge of the merits of a machine invented by his 
brother. 

As Messrs. Williamson speak so confidently of the superiority of 
their vortex-wheel over any other turbines, 1 wish to ask, in con- 
clusion, whether any trials of the efficiency of their wheels, with 
regard to the economy of water, have been made by any competent 
and unprejudiced persons, as I really cannot see the advantage it 
can have over others, which are of a much simpler construction. 
A machine can be easily said to give 75 per cent. effect, while, 
according to other people's ideas, it will only give 60 per cent. For 
instance, Mr. Fairbairn says, in his new work, that the reaction 
wheel of Whitean and Stiratt has yielded, in experiments with 
models, 70 to 78 per cent., but I should like to know whether any 
one has found this wheel to give more than—or even as much as— 
60 per cent. in actual work. 


Leeds, July 31st, 1861. J.C, 





CYLINDER CONDENSATION. 


Sir, —In your various articles on expansion of steam you have 
almost exhausted the subject in demonstrating the present difficulty 
experienced by the condensation of a great portion of steam in the 
cylinders. There seems a void felt. No remedy suggesting itself, 
allow me to do so by proposing to introduce air or gases, along with 
the steam, into cylinders. Only sufficient steam for lubrication will 
then be condensed, leaving a cushion interposed between the bulk 
of the steam and the cooling surfaces, which will then assume a 
medium temperature, varying less than at present. ‘To show prac- 
tcal proof of air or gases, thus preventing rapid tramsmission of 
heat, various examples may be quoted. One of every day’s experi- 
ence is the handling of test-glasses in chemical laboratories, which, 
when kept closed by a finger on the top, will allow their contents 
to be heated to the boiling point without inconvenience, but the air 
escaping will scald the holding hand. Another was found in the 
first applications of Hall’s surface condensers, when leakage and 
ineflicient air-pumps allowed too great a quantity of air to remain 
in condensers, preventing rapid condensation. Another may be 
found, I apprehend. in the deficiency of the first superheating 
apparatus used; that one where part of the steam only was super- 
heated, and then mixed with the common steam. Part of the steam 
was, most likely, decomposed. Improved apparatus only superheated, 
and little is heard of it now. 

Now I believe that any judicious application of power to force air 
into boilers along with the feedwater, or employ heat to decompose 
steam, or to heat introduced air, will prove beneficial by allowing the 
development of expansion to a greater extent than is possible at 
present. The compression and heat applied are recovered by the 
effect in the cylinder. Heated air gases from the chimney might 
bring additional heat into the boiler. The vacuum in condensing 
engines would, no doubt, be less, but the higher pressures of steam, 
combined with increased expansion, would give incomparably greater 
benefit than the loss occasioned by a somewhat reduced vacuum. 
Surface condensers would have to be constructed with very narrow 
steamspaces, as, for instance, by a series of concentric cylinders con- 
taining steam water passing for cooling in every other and wider 
space ; air and water would have to be pumped back into the boilers 
together, or so much of the air as may be required. 


Manchester, 31st July, 1861. C. Scnrere. 





BOILER EXPLOSIONS. 

Sim,—In answer to your correspondent, Mr. Paton, I have to say 
that the reason why I gave the expression for the mean flow of steam 
into a vacuum was to correct the one he gave for the same purpose, 
But he made his vacunm to contain steam of 17 Ib. pressure, whereas 
mine only contains steam of 7; lb. pressure. Also, I gave a general 
expression deduced from Mr. Bourne's formula, co that your readers 





might judge to what extent Mr. Bourne was right and Mr. Paton 
wrong. Mr. Paton asks you, or any of your readers, what the 
resultant bulk of a cubic foot of water, possessing a temperature 
of 361 deg., will be when the temperature is reduced, by the water 
in part becoming steam, and expanded to the pressure of the atmo- 
sphere? The steam and water will occupy a space of about 21 cubic 
feet when treated as Mr. Paton directs. Perhaps he will find the 
subject treated in the most simple manner on p. 42 of Mr. Colburn’s 
“ Essay on Boiler Explosions,” where the exact temperature of 
361 deg. is used. Now I beg that Mr. Paton will not cut up into 
mince-meat that page because 140 Ib. is printed instead of 155 1b., for 
the 140 1b. is the pressure above the atmosphere, and the 155 1b. the 
pressure including atmosphere, or, what is generally termed, the 
absolute pressure. I merely point this out so that we may be spared 
from one of Mr. Paton’s effusions on little things. T. B. 
London, 27th July, 1861. 





DERING’S RAIL JOINTS. 


Sir,—My attention nas just been called to a communication, touch- 
ing my last-patented rail joint, addressed to you on the 10th inst. by 
Mr. J. F. Stephenson. I beg to thank Mr. Stephenson for the 
information which his letter conveys, whilst I assure himself and 
your readers that I had no knowledge of the experiment made by 
Mr. Gow, iu the station-yard at York, at the time of taking out my 
patent. 

With regard to the question of similarity, however, between 
Mr. Gow’s invention and my own, it will be seen, on reference to 
my complete specification, that my claims have no reference, as 
Mr. Stephenson appears to imagine, to any particular shape of “ fish- 
plate,” clip, or other fastening. Perhaps that gentleman will have 
the kindness to state of what material the clips he speaks of were 
constructed ; and, likewise, whether they were subjected or not to 
the hardening and elasticity-imparting processes prescribed in my 
specification, and which treatment experience has proved to be 
indispensable for rendering the joint permanently efficient. 

Even supposing the material of Mr. Gow’s clips to be the same as 
mine, and supposing them, further, to have been fitted for their office 
by tempering or case-hardening precisely similarly—which I have 
strong reasons for doubting—still Mr. Stephenson would hardly, | 
presume, question in this particular case the frequently pronounced 
decision, that a cotemporary private experiment in no degree affects 
the prior claims of the inventor who, having fully elaborated his ideas, 
has first afforded the public the knowledge and benefit of his 
experience. 

I have only to add that my patent includes, not a mere “ idea, 
but the results of a lengthened series of costly, practical experi- 
ments, dating from a period long antecedent to Mr. Gow’s applica- 
tion of the clip, of which experiments I should have much pleasure in 
communicating to Mr. Stephenson the full particulars, although I 
will not ask to encroach upon your valuable pages further on the 
subject at present. George E, Derina. 

London, July 25th, 1861. 


” 


OPTICS, CHEMISTRY, AND ELECTRICITY. 


Sir,—-Some months ago you were pleased to publish certain com- 
munications of mine under this heading, but as it is believed that 
“ Ether, Electricity, and Chemistry ” would be a better designation, I 
shall adopt it in any future communications which I may send you 
on the subject. é 

One of the most interesting and important particular points 
deduced in these communications from the more comprehensive 
views therein set forth is this, that nitrogen is substantially carbonic 
oxide, or, in other words, nitrogen is an allotropic form of carbonic 
oxide. The facts and arguments on which the inference of the 
identity of these two gases was based were, I venture to say, of the 
clearest, most comprehensive, and most cogent description, and, 
in every point of view, in complete accordance with the demands of 
the inductive method of philosophy and the science of chemistry. 1 
was intending to have followed up my former communication on 
this point with a statement of additional chemical facts bearing out 
this view, but have not been able to overtake it, nor do I intend to 
do so now. My intention, on the present occasion, is mainly to draw 
the attention of you and your readers to the curious corroboration of 
the doctrine of the similarity of these two gases furnished by certain 
phenomena of comparatively recent discovery and exhibition, and of 
which 1 was not aware when showing, in my previous communica- 
tions, the identity of these gases. 

The phenomena above referred to are those resulting from the 
display of the colours of gases by means of electricity acting on such 
gases when confined in tubes. 

When so acted on the colour of carbonic acid gas is purple. Now 
there can be no doubt whatever that this gas is a compound of 
oxygen and carbon. 

When nitrogen is acted on in like manner its colour is purple also, 
thus so far bearing out the view that it is related to carbonic acid 
gas—that, in short, it is also a compound of oxygen and carbon. 
This point will be alluded to more at length afterwards. 

Unfortunately Iam not aware that carbonic oxide has ever been 
acted on by electricity in the manner referred to. I do not, 
therefore, know its colour from actual experiment ; but, if my 
views be correct, it must be purple also, Were it otherwise it 
would go very far, if not altogether, to extinguish the theory of the 
identity of carbonic’ oxide and nitrogen. But, if the colour of car- 
bonie oxide be found to be purple, this must go equally far to 
strengthen the theory; for he must have a very uuphilosophical cast 
of mind who would attribute such similarity in colour between these 
gases to mere chance. If the colour of carbonic acid gas and carbonic 
oxide be purple, both gases being admittedly formed of oxygen and 
carbon, while the colour of nitrogen is purple also, with a most 
remarkable identity between nitrogen and carbonic oxide on all 
essential points—one or two differences in their effects being easily 
accounted for on known chemical principles, consistently with their 
identity in constitution, all as shown in my previous communication 
on the subject—can we hesitate to come to the conclusion that 
nitrogen is formed of oxygen and carbon, and that, considering its 
nature and action, it is an allotropic form of carbonic oxide ? Should 
any one hesitate to do so it is thought,considering how strong the 
proof is, that he might as well hesitate to affirm that two and two 
make four. Scepticality is a good thing in its place, but too much 
scepticality is as unphilosophical and as obstructive as too much 
credulity, or, rather, much more s0. 

I am, I regret to say, not in a position to ascertain, experimentally, 
whether the colour of carbonic oxide, when excited by electricity, is 
purple ; but perhaps some one or other of your readers may have it 
in his power to do so, and may then be so good as communicate the 
result, and thus show whether the views above expressed are borne 
outor not. I will be so bold as say that it will yet be recognised 
that no one could be engaged in a more important theoretical and 
practical inquiry than this is. 

As there must be a cause—ascertained, or surmised, or unknown 
—for everything that happens, it may, perhaps, be asked, Is there any 
cause ascertained or surmised why carbonic acid gas exhibits a purple 
colour? why nitrogen does so also? and why it is inferred, a priori, 
that carbonic oxide will also exhibit the same colour? 

To this it may be replied that, in my former communications, 
though I then knew nothing of the colour of carbonic acid gas and 
nitrogen, when electrically excited, 1 announced, from a careful 
consideration of the facts involved, so far as then known to me, 
that ether is composed of three elements or kinds of matter~—one of 
which is the cause, or the predominant cause of, and is made known 
by the red colour of the rainbow and spectrum, and becomes, by 
condensation, the gas known as oxygen, while the second is in like 
manner the cause, or predominant cause of, and is made known by the 
blue colour of the rainbow and spectrum, and becomes, by conden- 
sation, the matter known as carbon, 

The third (with which, however, we have no immediate concern 
in this inquiry), is in like manner the cause, or predominant cause 
of, and is made known by the yellow colour of the rainbow and 





spectrum, and becomes, by condensation, the matter known as 
hydrogen. It will thus be observed that, by this view, the oxygenic 
and carbonic elements give rise respectively to the red and blue 
sensations; and, as red and blue combined make purple, we ma 
thence infer how a combination of oxygen and carbon, when eli - 
cally excited, exhibits a purple colour—as has been already found to 
be the case with carbonic acid gas, as will, no doubt, be found to be 
the case with carbonic oxide when tested, and, as has been already 
found to be the case with nitrogen —thus proving nitrogen to be a 
compound of oxygen and carbon ; being, in point of fact, as already 
mentioned, an allotropic form of carbonic oxide; having, conse- 
quently, different effects in certain respects from carbonic oxide, but 
being still substantially the same, as the doctrine of allotropy teaches 
—all as fully shown and accounted for in my previous communi- 
cation on the subject of their identity. 

I shall be glad to be favoured with any criticisms on these views. 

Edinburgh, July 9th, 1861, H. K. 
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(Continued from page 43.) 

We havenow some hard work before us; hitherto we have been 
delighted by objects which addressed themselves rather to our 
wsthetic taste than to our scientific faculty. We have ridden 
pleasantly to the base of the final cone of Etna, and must now dis- 
mount and march wearily through ashes and lava if we would 
enjoy the prospect from the summit. Our problem is to connect the 
dark lines of Fraunhofer with the bright ones of the metals. The 
white beam of the lamp is refracted in passing through our two 
prisms, but its different components are refraeted in different 
degrees, and thus its colours are drawn apart. Now the colour 
depends solely upon the rate of oscillation of the particles of the 
luminous body ; red light being produced by one rate, blue light by 
a much quicker rate, and the colours between red and blue by the 
intermediate rates. The solid incandescent coal-poiuts give us a 
continuous spectrum ; or, in other words, they emit rays of all pos- 
sible periods between the two extremes of the spectrum. They have 
particles oscillating so as to produce red; others to produce 
orange; others to produce yellow, green, blue, indigo, and violet 
respectively. Colour, as many of you know, is to light what pitch 
is to sound, When a violin-player presses his finger on a string 
he makes it shorter and tighter, and thus, causing it to vibrate more 
speedily, augments the pitch. Imagine such a player to move his 
finger slowly along the string, shortening it gradually as he draws 
his bow, the note would rise in pitch by a regular gradation; there 
would be no gap intervening between note and note. Here we have 
the analogue to the continuous spectrum, whose colours insensibly 
blend together without sap or interruption, from the red of the 
lowest pitch to the violet of the highest. But suppose the player, 
instead of gradually shortening his string, to press his finger on a 
certain point, and to sound the corresponding note; then to pass on 
to another point more or less distant, and sound its note; then to 
another, and so on, thus sounding particular notes se ted from 
each other by gaps which correspond to the intervals of the string 
passed over, we should then have the exact analogue of a spectrum 
ccemposed of separate bright bands with intervals of darkness between 
them. But this, though a perfectly true and inteliigible analogy, is 
not sufficient for our purpose ; we must look with the mind's eye at 
the very oscillating atoms of the volatilised metal. Figure these atoms 
connected by springs of a certain tension, and which, if the atoms 
are squeezed together, push them asunder, or if the atoms are drawn 
apart, pull them together, causing them, before coming to rest, to 
quiver at a certain definite rate determined by the strength of the 
spring. Now the volatilised metal which gives us one bright band is 
to be figured as having its atoms united by springs all of the same 
tension, its vibrations are all of one kind. ‘Uhe metal which gives 
us two bands may be figured as having some of its atoms united by 
springs of one tension, and others by a second series of springs of a 
different tension. Its vibrationsare of two distinct kinds; so, also, 
when we have three or more bands we are to figure as many distinct 
sets of springs, each set capable of vibrating in its own particular 
time and at a different rate from the other. If we seize this idea 
definitely, we shall have no difficulty in dropping the metaphor of 
springs, and substituting for it mentally the forces by which the 
atoms act upon each other. Having thus far cleared our way let us 
make another effort to advance. 

Here is a pendulum—a heavy iveey ball suspended from a string. 
I blow against this ball ; a single puff of a breath moves it a little 
way from its position of rest; it swings back towards me, and when 
it reaches the limit of its swing I puff again. It now swings 
further; and thus by timing my puffs I can so accumulate their 
action as to produce oscillations of large a The ivory ball 
here has absorbed the motions which my breath communicated to 
the air. I now bring the ball to rest. Suppose, instead of my breath, 
a wave of air to strike against it, and that this wave is followed by 
a series of others which succeed each other exactly in the same 
intervals as my puffs, it is perfectly manifest that these waves would 
communicate their motion to the ball and cause it to swing as the 
puffs did. And it is equally manifest that this would not be the 
case if the impulses of the waves were not properly timed; for then 
the motion imparted to the pendulum by one wave would be neutra- 
lised by another, and there could not be that accumulation of effect 
which we have when the periods of the waves correspond with the 

veriods of the pendulum. So much for the kind of impulses absorbed 

y the pendulum. But such a pendulum, set oscillating in air, pro- 
duces waves in the air ; and we see that the waves which it produces 
must be of the same period as those whose motions it would take 
up or absorb most copiously if they struck against it. Just in pass- 
ing I may remark that, if the periods of the waves be double, treble, 
quadruple, &c., the periods of the pendulum, the shocks imparted to 
the latter would also be so timed as to produce an accumulation of 
motion. 

Perhaps the most curious effect of these timed impulses ever 
described was that observed by a watchmaker, named Ellicott, in the 
year 1741, He set two clocks leaning ageinst the same rail;. one of 
them, which we may call A, was set going ; the other, B, not. Some 
time afterwards he found, to his surprise, that B was ticking also. 
The pendulums being of the same length the shocks imparted by the 
ticking of A to the rail against which both clocks rested were pro- 
pagated to B, and were so timed as to set B going. Other curious 
effects were at the same time observed. When the pendulums 
differed from each other a certain amount, A set B going, but the 
re-action of B stopped A. Then B set A going, and the re-action of 
A stopped B. If the periods of oscillation were close to each other, 
but still not quite alike, the clocks mutually controlled each other, 
and by a kind of mutual compromise they ticked in perfect unison. 

But what has all this to do with our present subject? They are 
mechanically identical. The varied actions of the universe are all 
modes of motion ; and the vibration of aray claims strict brotherhood 
with the vibrations of our pendulum. Suppose ethereal waves 
striking upon atoms which oscillate in the same periods asthe waves 
succeed each other, the motion of the waves will be absorbed by the 
atoms; suppose we send our beam of white light through a sodium 
flame, the particles of that flame will be chiefly affected by those 
undulations which are synchronous with their own periods of 
vibration. There will be on the part of those particular rays 
a transference of motion from the agitated ether to the atoms of the 
volatilised sodium, which, as already defined, is absorption, We use 
glass screens to defend us from the heat of our fires; how do they 
act? Thus:—The heat emanating from the fire is for the most part 
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due to radiations which are incompetent to excite the sense of 
vision; we call these rays obscure. Glass, though pervious to the 
luminous rays, is opaque in a high degree to those obscure rays, and 
cuts them off, while the cheerful light of the fire is allowed to pass. 
Now mark me clearly. The heat cut off from your person is to be 
found in the glass, the latter becomes heated and radiates towards 
your person ; what, then, is the use of the glass if it merely thus acts 
as a temporary halting-place for the rays, and sends them on after- 
wards, It does this a not only sends the heat it receives towards 
‘ou, but scatters it also in all other directions round the room. 
hus the rays which, were the glass not interposed, would be shot 
directly against your person, are for the most part diverted from 
their original direction, and you are preserved from their impact. 

Now for our experiment. _ I pass the beam from the electric lamp 
through the two prisms, 2nd the spectrum spreads its colours upon 
the screen. Between the lamp and the prism I interpose this snap- 
dragon light. Alcohol and water are here mixed up with a quantity 
of common salt, and the metal dish that contains them is heated by 
aspirit lamp. The vapour from the mixture ignites, and we have 
this monochromatic flame. Through this flame the beam from the 
lamp is now passing; and observe the result upon the spectrum. 
You see a dark band cut out of the yellow, not very dark, but 
sufficiently so to be seen by everybody present. Observe how tho 
band quivers and varies in shade as the amount of yellow light cut 
off by the unsteady flame varies in amount. The flame of this 
monochromatic lamp is at the —— moment casting its proper 
yellow light upon that shaded line; and more than this, it casts, 
in part, the light which it absorbs from the electric lam ) upon it; 
but it scatters the greater portion of this light in other directions, 
and thus withdraws it from its place upon the screen, as the glass, 
in the case above supposed, diverted the heat of the fire from your 
person. Hence the ae appears dark; not absolutely, but dark 
in comparison with the adjacent brilliant portions of the spectrum. 

But let me exalt this effect. place in front of the electric lamp 
the intense flame of a large Bunsen’s burner. I have here a platinum 
capsule into which I put a bit of sodium less than a pea in magni- 
tude. The sodium placed in the flame soon volatilises and burns 
with brilliant incandescence. Observe the spectrum. The yellow 
band is clearly and sharply cut out, and a band of intense obscurity 
occupies its place. 1 withdraw the sodium, the brilliant yellow of 
the spectrum takes its proper place: I re-introduce the sodium and 
the black band appears. 

Let me be more precise:—The yellow colour of the spectrum 
extends over a sensible space, blending on one side into orange and 
on the other into green. The term “yellow band” is therefore 
somewhat indefinite. I want to show you that it is the precise yellow 
band emitted by the volatilised sodium which the same substance 
absorbs. By dipping the coal-point used for the positive electrode 
into a solution of common salt, and replacing it in the lamp, | obtain 
that bright yellow band which you now see drawn across the 
spectrum. Observe the fate of that band when I interpose ve 
sodium light. It is first obliterated, and instantly that black strea 
occupies its place. See how it alternately flashes and vanishes as I 
withdraw and introduce the sodium flame! 

And supposing that, instead of the flame of sodium alone, I 
introduce into the path of the beam a flame in which lithium, 
strontium, magnesium, calcium, &c., are in a state of volatilisation, 
each metallic vapour weuld cut out its own system of bands, each 
corresponding exactly in position with the bright band which that 
metal itself would cast upon the screen. The light of our electric 
lamp then shining through such a composite flame would give us a 
spectrum cut up by dark lines, exactly as the solar spectrum is cut 
up by the lines of Fraunhofer. 

And hence we infer the constitution of the great centre of our 
system. ‘The sun consists of a nucleus which is surrounded by a 
flaming atmosphere. The light of the nucleus would give us a con- 
tinuous spectrum, as our common coal points did; but having to 
pass through the aa as our beam through the flame, those 
rays of the nucleus which the photosphere can itself emit are 
absorbed, and shaded spaces, corresponding to the particular rays 
absorbed, occur in the spectrum. Abolish the solar nucleus, and 
we should have a spectrum showing a bright band in the place of 
every dark line of Fraunhofer. ‘These lines are, therefore, not 
absolutely dark, but dark by an amount corresponding to the dif- 
ference between the light of the nucleus intercepted by the photo- 
sphere, and the light which issues from the latter. 

The man to whom we owe this beautiful generalisation is Kirch- 
hoff, Professor of Natural Philosophy in the University of Heidel- 
berg; but, like every other great pon it is compounded of 
various elements. Mr. Talbot observed the bright lines in the 
spectra of coloured flames. Sixteen years ago Dr. Miller gave 
drawings and descriptions of the spectra of various coloured flames. 
Wheatstone, with his accustomed ingenuity, analysed the light of 
the electric spark, and showed that the metals between which the 
spark passed determined the bright bands in the spectrum of the 
spark. Masson published a prize essay on these bands; Van der 
Willigen, and more recently Pliicker, have given us beautiful 
drawings of the spectra, obtained from the discharge of Rulmkorff’s 
coil. But none of these distinguished men betrayed the least know- 
ledge of the connection between the bright bands of the metals and 
the dark lines of the solar spectrum. The man who came nearest 
to.the*philosophy of the subject was Angstrém. Ina paper trans- 
lated from Poggendorff's “ Annalen” by myself, and published in 
the “ Philosophical Magazine” for 1855, he indicates Rat the rays 
which a body absorbs are precisely those which it cau emit when 
rendered luminous. In another place he speaks of one of his 
spectra giving the general impression of reversal of the solar spec- 
trum. Foucault, Stokes, and Thomson, have all been very close to 
the discovery; and, for my own part, the examinaion of the 
radiation and absorption of heat by gases and vapours, some of the 
results of which | placed before you at the commencement of this 
discourse, would have led me in 1859 to the law on which all Kirch- 
hoff’s speculations are founded had not an accident withdrawn me 
from the investigation. But Kirchhoff's claims are unaffected by 
these circumstances. True, much that I have referred to formed the 
necessary basis of his discovery; so did the laws of Kepler furnish 
to Newton the basis of the theory of gravitation. But what Kirch- 
hoff has done carries us far beyond all that had before been accom- 
plished. He has introduced the order of law amid a vast assemblage 
of empirical observations, and has ennobled our previous knowledge 
by showing its relationship to some of the most sublime of natural 
phenomena. 


Foreign ann Corontan Jorrixgs, — The Moniteur announces 
that the Commissioners of her Britannic Majesty for the Exhibition 
of 1862 have fixed at 11,160 square metres, the space to be devoted 
to French productions. ‘The space allotted in previous exhibitions 
were :—France and colonies, at London, in 1851, 9,300 square metres ; 
Great Britain and colonies, at Paris, in 1855, 16,914 square metres ; 
France and coloniesin the latter, 51,585 square metres. The operations 
with regard to the exhibitors of the Department of the Seine are ad- 
vancing with rapidity.—An interesting national féte took place last 
week at the Col de Somport, in the Basses-Pyrénées, on the occasion 
of the completion and opening of the Imperial road forming a direct 
line from Paris to Madrid, which was first ordered by decree of the 
Emperor Napoleon I. in 1808, in order to unite the two countries by 
a central communication.—Accounts from Vichy state that the Em- 
peror Napoleon III. has traced out with his own hand the plan for 
a variety of works to embellish the town. A boulevard is to start 
from the Villa Strauss, and go as far as the railway station. A 
magnificent park and gardens will form part of the intended embel- 
lishments.—The French exploring expedition which left Panama 
in April to cross the Isthmus of Darien, with the view of making 
further investigations as to the practicability of opening a ship 
canal, returned in June, having been unable to effect their object 
owing to the heavy rains. he expedition got as far as the river 
Chuquinaca, after having gone 19 miles up the Sabana and nine up 

he Lara, during which time they had to overcome a great many 
difficulties, and put up with a good deal of hardship. r 





CHUBB AND HUNTER’S LOCKS. 


Tus invention, by John Chubb, of St. Paul's Churchyard, and 
E. Hunter, of Wolverhampton, has for its object improvements in 
locks. In order more effectually to prevent the use of gunpowder in 
opening or in fastening locks, the lock is constructed in the following 
manner :—Fig. 1 is a plan of the interior of a lock constructed 
according to the invention, the outer plate or covering being re- 
moved; Fig. 2 shows the interior of the lock without the tumblers 
and the curtain; Fig. 3 shows the tumblers separately; Fig. 4 
shows the two sides of the covering disc or plate. 


























a is a guard which is made concentric with the drill pin, which 
should be fixed to a plate of hardened steel, which is let into and 
fixed by screws or otherwise to the back plate of the lock, and at the 
back of the drill pin is a plug of hardened steel. ‘The interior of the 
guard is cylindrical, except where it is cut away between the parts 
a' and a?, in order that the parts of the tumblers acted on by the 
key may come into the interior of the guard, and it will be seen that 
the outside surfaces of the parts a! are struck from or are concentric to 
the pin or axis c, on which the tumblers d are received and move 
when acted on by the key; d is the split spring which acts on the 
several tumblers in the ordinary manner. The upper end of the 
guard @ is recessed, so as to receive the circular disc or curtain e, 
and there is a hollow groove formed in the recessed part of the 
guard and in the part of the upper or blank tumbler, in 
which a projecting ring f' on the under side of the dise 
or plate ¢ is received, and a ring of leather or other packing 
may be introduced into the groove. By this arrangement it 
will be seen that there will be a small cylinder within the lock, 
within which the key rotates when introduced through the keyhole, 
and which alone will be capable of being filled with gunpowder, and 
which, by reason of its small capacity, and it being open through the 
keyhole, will not contain a quantity of powder sufficiently injurious 
to act on the lock. 








COOPER’S BREECH-LOADING FIRE-ARMS. 

Tus invention, by J. R. Cooper, of Birmingham, consists of im- 
provements in breech-loading tire-arms, the object of the improve- 
ments being to facilitate the withdrawal or removal of the plug or 
closer by which the breech end of the barrel is closed during the 
discharge of the fire-arm. Tho invention is applicable generally to 
such breech-loading tire-arms as are closed by a plug or closer which 
slides without rotatory motion. It frequently happens that after 
firing the plug or closer requires the application of greater force 
than can be conveniently applied directly by the thumb and finger 
in order to remove the said plug or closer from the breech of the 
barrel. By this invention the removal of the plug or closer is 
effected without difficulty. : 

Fig. 1. represents, in side elevation, a breech-loading rifle, the 
breech end being closed ready for discharge; Fig. 2 represents the 
same, the several parts having the positions they respectively assume 
when the lever and parts cnet with it are about to be raised for 
withdrawing the plug preparatory to loading, and Fig. 3 represents 
the same, when the lever and parts connected with it have been 
raised and the plug withdrawn ready for loading; a is an arm 
turning on the joint b, by the raising and lowering of which lever 
the plug ¢ connected through the block dand link e with the said 
lever, is made to withdraw from or advance into the open breech 
end of the barrel. ‘To the said arm or lever a is attached a second 
lever 7, f2, jointed at g to the said arm or lever a, and near the free 
end thereof. The said arms or levers « and f, 72 are shown sepa- 
rately from the gun in plan in Fig. 4, and in end elevation in Fig. 5. 
In the arm or lever aa longitudinal groove or recess at A is made, 
into which the lever f, 7%, falls when the arm or lever a has been de- 
pressed, as in Figs, 1 and 4, and the said lever is thereby made to lie 
flush with the said arm or lever a. The long arm f of the second 
lever f, /2, may be six or eight times as long as the short arm _/? of 
the said lever. ‘The short end /? is curved as represented, and when 
the principal lever @ is shut down, the said curved end f? rests upon 
the curved edge or front é of the opening in the barrel 4, at which 
opening the charge is introduced, and when the secondary 
lever f,/*, is raised into the position represented in Fig. 2. the said 
curved end of the lever bears upon the curved edge or front i 
of the opening in the barrel. After the discharge of the rifle, 
and when it is wished to raise the principal arm or lever a for 
the introduction of another charge, the second lever J; #2, is raised 
from the principal lever @ from the position represented in Fig. 1 to 
that represented in Fig. 2 by taking hold of the handle Zon the end 
of its longer arm. By the raising of the said lever f, 2, its shorter 


end f? working against the edge or front i of the opening in the 





barrel raises the free end of the principal lever a to which it is 
jointed as in Fig. 2, the said principal arm or lever being raised with 
six or eight times the force applied by the hand to the secondary 
lever f; f?. After the lever 7 /? has been raised into the position 
represented in Fig. 2, by now pulling back the said lever /, f? the 
principal lever a is raised to its full extent, as represented in Fig. 3, 
and the plug cis withdrawn from the breech end of the barrel. 

















After the introduction of the charge the principal lever ais shut 
down, and the plug ce driven home, when the second lever. f, f 2, falls 
into its place in the slot or recess A in the principal lever a, as seen 
in Fig 1, and the rifle is again ready for discharge. The jointed end 
of the principal lever a has a tailpiece a?, against which a roller m, 
on the om end of a spring n, bears, by which said spring and roller 
the shutting down of the principal arm or lever a is facilitated, and 
when shut down retained in its place. 





MASSEY’S SOUNDING LEADS. 

Tus invention, by Thomas Massey, of 4, Birchin-lane, City, has 
for its object improvements in sounding machines. 

In the specification of a patent granted to Mr. Massey and 
Thomas Savage, dated 17th October, 1837 (No. 2661), is described 
an invention for applying a guard or apparatus to protect the 
mechanism of a sounding machine which was connected on one 
side of the bar to which the lead was affixed. And in practice it has 
been found that the resistance offered by the guard and the 
mechanism causes the bar and lead to incline and to descend in an 
oblique direction. The present improvements consist in applying a 





guard or apparatus on the opposite side of the bar to which the lead 
is fixed, as well as on that side on which the mechanism is con- 
nected, so as to present as near as may be a like amount of resistance 
to the water on either side of the bar; or, in place thereof, the 
weight is applied centrally below the guard within which the 
mechanism is placed, and the guard is arranged so that it may be 
suspended centrally from above. By these means the machine will 
be caused to descend vertically. 

Fig. 1 shows aside view, big. 2 a front view, and Fig. 3a plan of 
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the arrangement preferred. a is the bar to which the mechanism of 
a sounding machine is attached; 6 is the weight by which the 
mechanism is caused to descend to the bottom; and c is the eye or 
opening at the upper end of the bar a, to which the cord is applied ; 
d, d, is the cual within which the mechanism of the sounding ma- 
chine is attached to the bar a, and it will be seen that the centre of 
the guard coincides with the centre of the weight, and with the 
centre of the bar a at the point where it is attached to the cord; 
hence when in the water the whole of the apparatus will tend to 
sink in a vertical line by reason of the central position of the weight 
and of the point of suspension. Similar advantages may be obtained 
by the employment of a bar a, with an opening intermediate of its 
length, as is shown at Fig. 4, where the bar a, in place of being on 
one side only of the guard, is at both sides thereof. Or the bara 
may, as heretofore, be straight, and have the measuring apparatus 
protected by a guard as heretofore; but in order to counteract the 
effect of so having a guard on one side a second guard is to be 
applied on the other side of the bar a. 





INSTITUTION OF MECHANICAL ENGINEERS. 
ANNUAL PROVINCIAL MEETING. 
Sheffield, July 3lst and August Ist, 1861. 
First Day’s Srrrine. 


Tue members of the Institution of Mechanical Engineers, to the 
number of about 250, assembled at the Music Hall, Surrey-street, 
Sheffield, on Wednesday morning, at half-past ten o'clock, Sir 
W. Armstrong, president, in the chair. After the reading by the 
secretary of the minutes of the last quarterly meeting at Birmingham, 
the president, Sir W. Armstrong, after sketching the history of the 
inventions of Watt, Arkwright, Cort, Miller, Fulton, and others, 
said :—*“ In thus glancing at the history of mechanical science during 
the last eighty years, we see how entirely our successes have been 
based upon the possession of that metal which the Author of nature 
has supplied us in the greatest abundance. Without iron all our 
skill and ingenuity would have resulted in comparative nothingness ; 
and, had it not been endowed with that singular property of harden- 
ing, by sudden immersion after previous conversion into steel, we 
should have been deprived of the means of cutting and shaping it to 
those accurate forms which our mechanical constructions require. 
Its property of welding is almost equally essential to its utility, and 
the combination of these remarkable qualities in one metal, coupled 
with the fact of its natural localities being generally identical with 
those of coal, affords the most striking instance of adaptation to 
the purposes of man that can be found in the mineral kingdom. It 
is the iron, and not the golden age, which is the true age of civili- 
sation; and England has led the way in the march of progress, 
chiefly through her skill and a in producing this metal, and 
applying it to mechanical purposes. Iron, unlike all other metals, has 
three phases of existence—cast iron, wrought iron, and steel, each 
equally useful, and yet so different as to be virtually separate 
metals. In the manufacture of steel the town of Sheffield enjoys 
an unrivalled eminence, and our discussions on this occasion will 
naturally be directed to those various questions of peculiar interest 
which at present apply to that most useful product. I have hitherto 
spoken only of the mechanical arts as applied to the purposes of 
peace, but I have yet to refer to the darker side of the picture in 
speaking of their application to the purposes of war. We shall all 
agree in condemning war and deploring the suffering it entails, but 
we must not regard it as destitute of all admixture of good. The 
conquests of ancient Rome scattered the germs of civilisation over 
the whole of the then known world, and similar effects have 
attended many of the conquests of more modern times. War also 
affords a field for the exercise of some of the noblest attributes of 
our nature—courage, patriotism, self-devotion, and honour, have 
found their brightest examples amongst those who have followed 
the profession of arms; and the homage which is universally paid 
to military distinction shows how contrary to our instincts are the 
tenets of those moralists who place war and crime in the same cate- 
gory. But, whatever opinions may be held on this subject, it is use- 
less to take utopian views of the duties of nations and the principles 
which ought to regulate their intercourse. We know that nations, 
like individuals, are liable to quarrel, and when they do so, having 
no common jurisdiction to control them, they resort to arms. So 
long, therefore, as any one nation maintains its armaments, it is an 
absolute necessity that others should do the same, unless they choose, 
by their inability to resist, to tempt a rupture, and are content to 
succumb in the event of its occurrence, Our warlike neighbours 
the French, always forward in everything appertaining to war, have 
of late years devoted their energies to two most important subjects-— 
the rifling of ordnance and the application of defensive armour to 
ships. Their advances have necessitated similar steps on our part, 
and we have certainly no reason to suppose that we are behind them 
in the race. With the first of these subjects I have been personally 
much concerned, and I have also had opportunities of observing the 
merits and defects of the various natures of armour plates, with 
which experiments have been made by the direction of her Majesty’s 
Government. I need scarcely say that, up to the present time, cast 
iron has been almost exclusively employed in the construction of 
heavy ordnance; but guns made of that material have not been 
found adequate to resist the more severe strain incident to the use of 
elongated rifled projectiles. This inadequacy of strength becomes 
the more decided as we increase the magnitude of the gun, and since 
a growing demand exists for more powerful artillery, the use of cast 
iron for its construction seems to be entirely precluded. It is said, 
and I believe with truth, that in America the manufacture of cast 
iron ordnance has been so far improved by applying water to cool 
the casting from the interior, as to enable serviceable guns of this 
material to be produced of much larger bore than have been made in 
England. But it appears that these grns have not been rifled, and 
are only intended to be used with hollow projectiles. This 
success, therefore, affords no reason for coming to a different 
conclusion as to the unfitness of cast iron for the construction 
of rifled guns designed to project solid shot, especially when 
the dimensions are large. tven when strengthened by 
wrought iron hoops, the tendency of cast iron in a gun is to become 
weaker by every succeeding discharge. This is owing to minute 
fractures occurring in the bore, generally in the vicinity of the vent, 
and gradually extending until they terminate in the rupture of the 
gun. If, therefore, cast iron guns are to be utilised at all as rifled 
ordnance, it can only be by confining their use to hollow projec- 
tiles and light charges; but, if the same indulgence were extended 
to wrought iron guns, equal efficiency would be obtained with half 
the weight of metal, and on this ground alone the superiority of the 
latter is decisive. Wrought iron made either from “bloom” or 

puddled ball” must necessarily consist, in the first instance, 
of a congeries of welds or joinings. The smaller the mass, 
and the more it is reduced under the rolls or hammer, the more 
perfectly will it be united, but when a large block is forged from an 
aggregation of blooms it is almost impossible to render it homo- 
geneous throughout. The flaws in such a forging will generally 
be drawn out by the process of hammering in the direction of 
the length, and will, therefore, not materially affect its strength in 
reference to longitudinal strains. But if the mass be subjected to 
an explosive force acting from the interior, as in a gun, the presence 
of such flaws becomes fatal. Wroughtiron, therefore, applied asasolid 
block to the construction of guns, I hold to be even more objectionable 
than cast iron, for although a wrought iron gun thus made, if it happen 
to be sound, may possess greater powers of resistance, yet it must 
always be more subject than cast iron to concealed flaws, and on that 
account be more uncertain and treacherous. If iron,after its conver- 
sion to the malleable form, could be fused, all welds would be 
obliterated, and the mass rendered uniform throughout. Such a 
material would merit the appellation of “ homogeneous iron,” but 
the metal which now bears that name is of a different nature, being 
merely a species of cast steel. But the crystalline form assumed by 





steel, in solidifying from the liquid state,always renders the material 
in the first instance hard and brittle; and it is only under the 
subsequent process of hammering that it acquires ductility and 
toughness. This alterative process of hammering is perfectly 
effectual when the thickness of the steel is small, but when it is 
required to be forged into a large mass, it appears to be a 
matter of the utmost difficulty to effect the required change. It 
is seldom that the enterprise of English manufacturers is exceeded 
by that of foreigners, but, in the production of steel forgings 
of large dimensions, Krupp, of Essen, has taken the lead of 
all steel makers in this country. He has met the difficulty of 
toughening large masses of cast steel by using hammers of extra- 
ordinary weight, and I believe that equal success will never be 
attained in England without adopting similar measures. It will be 
a great era in metallurgy when a material possessing the toughness 
and ductility of wrought iron, combined with the homogeneous 
character of a cast metal, can be economically supplied in large 
blocks. But whatever the march of improvement may effect, I 
doubt whether such blocks can yet be produced at a cost which 
would admit of their extensive application. I am glad, however, to 
see that papers are to be read at this meeting, which may be expected 
to bear upon this important subject; and amongst the names 
appended to those papers we are fortunate in having that of Besse- 
mer, Whose exertions in this field of inquiry have attracted so much 
attention. The preceding observations on the application of iron to 
the construction of artillery would not be complete without some 
allusion to the system of manufacture which I have myself adopted, 
and which may be designated the coil system. When malleable 
iron is rolled into bars, its crystallisation assumes a fibrous 
form, causing the bar to resemble a bundle of threads, strongly ad- 
hering to each other, but possessing their chief tenacity in the di- 
rection of their length. The compressive power of the rolls is also 
such as generally to eliminate all imperfect welds, or, if any remain, 
they are drawn out parallel with the fibre of the iron. To realise in 
a cylinder the advantage of this fibrous structure it becomes ne- 
cessary to coil the bar into a spiral, and to unite the folds by welding. 
The lines of welding will then be transversed to the cylinder, in 
which direction they have little tendency to weaken it when exposed 
to a bursting force, even should they not be perfectly sound. ‘There 
is alimit to the thickness of bar which it is convenient to bend into 
a spiral, and, in making a gun on this system, the required diameter 
is made up by applying successive layers of coils, each layer being 
shrunk upon the one beneath. This mode of construction has the 
advantage of affording the opportunity of discovering and rejecting 
all defective parts as the work proceeds ; and guns may thus be built 
up to almost any size without encountering any of those difficulties 
and liabilities which are met with in forging large blocks, whether 
of steel or iron. With regard to the great question of the ultimate 
effect of artillery against ships protected by defensive armour, 
I believe that whatever thickness of iron may be adopted, 
guns will be constructed capable of destroying it. At the 
same time I am of opinion that iron-plated ships will be infi- 
nitely more secure against artillery than timber ships. The former 
will effectually resist every species of explosive or incendiary = 
jectile, as well as solid shot from all but the heaviest guns, which 
can never be used in large numbers against them. In short, it 
appears to me to be a question between plated ships or none at all— 
at any rate so far as line-of-battle ships are concerned. With 
respect to the quality of the material best adapted to resist the im- 
pact of shot, this subject is engaging much attention in the town of 
Sheffield and the iron districts generally. So far as my own ob- 
servation and experience go I may say that hardness and lamina- 
tion are the conditions most essential to avoid. In striking a plate 
the tendency of a shot is to fracture, rather than to pierce the ma- 
terial. When penetration is effected, the hole is of a broken 
character, and not such as would be made by the cutting action of a 
punch. The softer, therefore, the iron, the less injury it will 
sustain, and I apprehend that steel, in every form, will, 
from its greater hardness, be found less effective than 
wrought iron, while its cost would be very much greater. As 
regards lamination it has been clearly ascertained that a given 
thickness of iron made up of successive layers of thin plates is very 
much weaker for the purpose of armour than the same thickness in 
the solid form. But a laminated plate, by which I mean a plate 
having the layers composing it imperfectly united, must be regarded 
as an aggregation of separate ry so that the strength derived 
from continuity is wanting. If this tendency to lamination could 
be obviated, rolled plates would, in my opinion, be preferable to 
forged, since the iron would acquire a more fibrous condition, but 
the existence of this liability appears to turn the scale in favour of 
forging. I hope the time is far distant when these great questions 
concerning attack and defence may receive a practical elucidation 
in actnal warfare; but I trust that, in the course of our efforts to 
solve them, discoveries may be made which will be as useful for the 
pa of peace as for those of war. lam tempted to advert, before 

conclude, to a subject intimately connected with mechanical pro- 
gress, but upon which much difference of opinion may exist. That 
dauntless spirit which, in matters of commerce, has led this country 
to cast off the trammels of protection, has resulted in augmented 
prosperity to the nation, showing the injurious tendencies 
of class legislation when opposed to general freedom of 
action. Would that the same bold and enlightened policy 
were extended, in some degree at least, to matters of invention. 
Under our present patent laws we are borne down with an excess of 
protection. We are obstructed in every direction by patented 
inventions which will never be reduced to practice by those who 
hold them, but which embrace ideas capable of useful application if 
freed from monopoly. ‘The merit of invention seldom lies in the 
fundamental conception, but is tc be found in the subsequent elabo- 
ration, and in the successful struggle with difficulties, unknown to 
the mere theorist. and often requiring years of labour, blended with 
disappointment, for their removal. Nothing can be more irrational, 
therefore, than to give equal privileges to the mere schemer and to 
the man who gives actual effect to an invention. Primary ideas 
ought to be the common property of all inventors, and protection, if 
we are to have it at all, should be sparingly awarded to those persons 
alone who by their labour and intellect give available reality to 
ideas. Apart from the impolicy of our present indiscriminate 
system, its operation is unjust. Philosophers who furnish the light 
of science to guide to useful discovery go altogether unrewarded 
and unrecognised. Practical men, an like Watt and George 
Stephenson, devote the best part of their lives to perfecting in- 
ventions of immense importance to the world, seldom derive 
from patents any greater emolument than would flow to them 
without the aid of a restrictive system, while they are fre- 
quently involved in tormenting litigation about priority of idea. 
On the other hand, we see numerous cases of dispropor- 
tionate wealth realised by persons whose only merit has been 
promptitude in seizing upon and monopolising some expedient 
which lay upon the very surface of things, and required no forcing 
atmosphere of protection for its discovery. Finally, injustice is done 
by the existing law to those men who have no desire for monopoly, 
but who are compelled to become patentees for no other purpose 
than to prevent their being excluded from carrying their own ideas 
into practice. For my part, I incline to think that the prestige of 
successful invention would, as a rule, bring with it sufficient 
reward, and that protection might be entirely dispensed with. On 
this point, however, I speak with hesitation ; but it is, at all events, 
certain that extensive reform is urgently required in this branch of 
legislation, and that the advance of practical science is now griev- 
ously obstructed by those very laws which were intended to 
encourage its progress. Having now called to your remembrance 
the triumphs which have already been cssempiiched in mechanical 
science, and having directed your attention to some of the subjects 
which at the present time merit your consideration, it only remains 
to express my hope that the genius, enterprise, and intelligence 
which have hitherto distinguished your profession, may continue to 
bear fruits worthy of the past, and that the proceedings of this 
institution may serve to guide and stimulate the efforts of its 
members.’ 





On the motion of Mr. James Fenton 
unanimously to the president for his ad 

The first paper read was “On THE Manuractore oF Steet Ratis AND 
Armour Prarss,” by Mr. John Brown, of the Atlas Works, Sheffield. 

After alluding to the great importance of the quality of railway 
bars, and to their ordinarily brief duration under heavy traffic, the 
author referred to two modes which had been practised to some 
extent, and the object of which was to increase the hardness of the 
wearing surfaces, and thus to prolong their duration. ‘The first of 
these was the rolling of a steel bar along with the iron bars of the 
rail-pile, so as to form the bead or wearing surface of the rail. The 
second was the process of partially converting or case-hardening 
the wearing surfaces of an ordinary rail after it had been manufac- 
tured in the usual manner. Both of these processes fulfilled their 
purpose toa certain extent, but by neither was the resistance of the iron 
increased throughout the whole body of the rail, nor did either pre- 
vent lamination between the imperfectly welded bars forming the 
pile. Although it was admitted that the life of the rail was pro- 
longed by these processes, the extent of this prolongation was un- 
certain. Mr. Bessemer's mode, however, of converting pig iron into 
either malleable iron or steel, furnished a pure, homogeneous, hard, 
and tough material admirably adapted i the purposes of rail 
making. And although rails thus made were expensive in 
first cost, it was believed that in certain situations, as for 
crossings and in the neighbourhood of important stations, it 
would be economy to substitute them for iron. The mode of making 
steel by Bessemer’s process was then briefly described, a description 
which, inasmuch as it was repeated in a subsequent paper by 
Mr. Bessemer himself, we will not detail here. In making 
rails the ingot of steel was made of the right size, in each 
case, for a single rail. Thus, for a rail 18ft. long, and weighing 84 Ib. 
to the yard, an ingot of steel was cast 9in. square, and 26in. long; 
this ingot being heated and hammered to 6in. square and 5ft. long, 
and afterwards rolled out in the usual manner. It was as easy to 
make long as short rails, and the process, so far as facility of 
manufacture was concerned, had some advantage over the ordinary 
mode of piling. ‘The Bessemer rails had no tendency to laminate, 
and their toughness and ductility were shown by a number of 
samples upon the table, these samples being short lengths of heavy 
rails, which had been bent and twisted in an extraordinary manner, 
and without the least appearance of fracture. The tensile strength 
of these rails was, at the same time, upwards of 40 tons per square 
inch. Cast steel rails, it was stated, were not an absolute novelty, 
the Ebbw Vale Iron Company having made a few several years ago, 
and which, having been laid on the bridge at the north end of the 
station at Derby, were still in good order. But as these rails were 
made from ingots cast by the old process, their cost was such as 
effectually to preclude their general adoption. They had neverthe- 
less proved the great resisting power of steel for the purpose, and 
now Mr. Bessemer's process enabled the manufacturers to produce, 
ata moderate price, rails of equally good quality, and which bid fair 
to constitute real “ permanent way.” 

With regard to the general question of armour plates, the author 
expressed himself with some hesitation, the results which were 
finally to determine their application not having yet been detinitively 
ascertained. No limit had yet been assigned to the magnitude of 
future artillery, nor had any degree of impenetrability of plates been 
declared as unattainable. The race between the gun and the plate 
to resist it was still running. The general question, however, of the 
applicability of armour plates belonged to the naval architect, while 
to the ironmaster belonged the question of how to produce the 
largest plate of iron of the maximum degree of toughness. Two 
methods of producing large masses of wrought-iron are in use, 
one being “ building up” under the hammer, and the other 
“building up” in the rolls. The general tendency of the 
hammering process was, it was believed, to produce brittleness—a 
quality most undesirable in a plate of iron to be subjected to the 
action of heavy shot at short range. The author criticised, also, the 
whole mode of making heavy plates from scrap iron and under the 
steam hammer, believing that, from the original irregularity of the 
material, it was extremely difficult to obtain a plate of uniform 
quality. The rolling process, it was contended, produced a tougher 
and more uniform plate. The difficulty of making armour plates 
was due to their immense size and weight, and the intolerable heat 
at which they were worked. The general size of the plates for the 
mail-clad frigates was from 15ft. to 18ft. long, and from 2ft. 6in. to 
3ft. 10in. wide, the thickness being 4jin. The weight of the finished 
> varied, therefore, from 80 cwt. to 140 cwt., from Bin. to 4in. 

ing cut off the sides, and from 10in. to 12in, from each end after 
rolling. In respect of waste, it was admitted that the hammer had 
the advantage over the rolls. 

The process of making a 5-ton plate was described as follows :—- 
Bars are first rolled 12in. wide and lin. thick, and then sheared to a 
length of 30in. Five of these are piled and rolled down to a rough 
slab. Five more are similarly treated, and these two slabs are then 
welded and rolled down to a plate 1}in. thick, and which is sheared 
to 4ft. square. Four of these or are then piled together and 
rolled down to one 8ft. long, 4ft. wide, and 24in, thick, and lastly, 
four of these, piled together in a mass 8ft. long, 4ft. wide, and lin. 
deep, are rolled into the entire plate. There are thus 160 thickuesses 
of plate, each of which was originally lin. thick, in the final plate 
of 44in. The thickness of each of the original bars is thus 
reduced to one thirty-fifth of what it was at first, and in all the 
operations from 3,500 to 4,000 square feet have to be welded together 
by rolling. It is not surprising that blisters and other defects some- 
times exist, and the difficulties in this respect increase in serious- 
ness and magnitude with the weight of the plate. The final job of 
welding four plates 8ft. by 4ft. by 2}in. thick, is one of great diffi- 
culty. To prevent burning the edges of the pile, and, at the same 
time, to complete the whole process while the iron is at a working 
heat, requires the greatest care, the loss of a few moments being 
fatal. ‘The four largest plates, for the tinal rolling, are heated in a 
special furnace, and drawn out by, heavy chain tackle upon a truck, 
which is run upon rails up to the mouth of the rolls, an incline in 
the tramway to throw the edge of the pile upon the fore-plate. 
After passing through the rolls the plate is received upon an in- 
clined frame, formed of long rollers; this gives the heated pile a 
tendency to return, and, at the same moment, the motion of the rolls 
is reversed, and the plate passes through them in the opposite 
direction ; this to-and-fro movement being repeated until the final 
thickness of the plate is attained. The plate is then lifted by a 
crane and placed upon a large cast iron bed-plate. In this position 
an iron cylinder, weighing 9 tons, is rolled to-and-fro over it, to 
remove the curvature left by rolling. As soon as the plate has 
become sufficiently cooled it is taken to the planing machine, where 
it is trimmed to its intended size, this operation completing the 
whole process. 

An interesting discussion followed the reading of Mr. Brown's 
paper, and a vote of thanks to the author was unanimously passed 
by the meeting. 

The second paper read was “ On THE MANUFACTURE OF STEEL, AND 
its APPLICATION TO Constructive Purroses,” by Mr. Henry Bessemer, 
of Sheffield. 

The mode of manufacturing cast steel, which now forms so im- 
portant a branch of the Shethield trade, was discovered in the year 
1740 by Mr. Benjamin Huntsman, of Handsworth, near Sheffield, 
This gentleman subsequently established steel works at Attercliffe, 
where his most valuable invention has ever since been successfully 
carried on. In the early stages of this invention many difficulties 
had, doubtless, to be overcome, materials for the lining of furnaces, 
and for the making of crucibles, had to be sought for and tested, 
the peculiar marks of iron most suitable for melting had to be de- 
termined on by numerous experimental trials, and such was the 
difficulty at that time of making crucibles that would stand the 
excessive heat of molten steel, that only very highly carbonised 
or “double converted” steel, could, for a long period, be success- 
fully melted, 

The first products of a new manufacture, even while the inven- 
tion still remains in @ partially developed state, but too frequentl 
stamps its subsequent character ; thus Huntsman’s cast steel, althoug 


» & vote of thanks was passed 











} 
j 
| 
| 
| 
} 


62 


THE ENGINEER. 





Avausr 2, 1861. 








it was acknowledged to be a pure, homogeneous metal of great 
value for certain purposes, was still looked upon as a hard and 
brittle material of very limited use, not bearing a high temperature 
without tumbling to pieces, and quite incapable of being welded. 
Even within our own time this has been the popular idea of cast 
steel. Improvements in its manufacture have, however, from 
time to time been introduced, and steel of a milder and less brittle 
character has long been made capable of welding with facility, and 
working at a high temperature without falling to pieces. Its uses 
have, in consequence, been greatly extended, and the employment 
of cast steel for the best cutlery and edge tools has now become 
universal ; indeed, the excellent quality of the cast steel at present 
made in Sheffield for these purposes is scarcely to be surpassed. 

late years several of our most enterprising manufacturers have sought 
to introduce cast steel for a variety of purposes other than those 
for which it was originally employed, hence we now find it used in 
some form orother, in almostevery first-classmachine. Itsemployment 
asa material forfounding bellsand various other articles in clay moulds 
has been successfully carried out by Messrs. Naylor, Vickers, and Co. 
while the introduction of a most valuable material by Messrs. Howel 
and Shorbridge, under the name of homogeneous iron, are pro- 
minent examples of the successful adaptation of cast steel to engineer- 
ing purposes. The manufacture of cast steel by Huntsman’s process 
is so extensively practised, and is so well known, that it will not be 
necessary here to go into any lengthened detail, but it may be as 
well to remind those who have not paid special attention to the 
subject, that crude pig iron has first to go through all the stages of 
melting, refining, puddling, hammering, and rolling, in order to pro- 
duce a bar of malleable iron as nearly pure as the most careful 
manipulation in charcoal fires can make it. . 

Bar iron, on which so much labour, fuel, and engine power has 
been expended, thus becomes the raw material of this most expensive 
manufacture. In order to convert these iron bars into blister steel 
they are packed with powdered charcoal in large chests, and are 
exposed to a white heat for several days: the time required for heat- 
ing and cooling them extending over a period of twenty days. The 
iron bars, when thus converted into blister steel, are broken into 
small pieces, and are sorted for quality, which sometimes differs even 
in the same bar. For melting this material powerful air furnaces 
are employed containing two crucibles, into each of which are put 
about 40 Ib. of the broken blistered steel; in about three hours the 
pots are removed from the furnace, and the molten steel is poured 
into iron moulds, and is thus formed into ingots of cast steel, from 
three and a half to four tons of hard coke being consumed for 
each ton of metal so melted. When large masses of steel are required 
a great many crucibles must be all got ready at the same moment, 
and a continuous stream of the molten metal from the various 
crucibles must be kept up until the ingot is completed, as any 
cessation of the pouring would entirely spoil it. Hence, in proportion 
to the size of the ingot, so is the cost and risk of its production 
increased. 

From the foregoing remarks it will be obvious that the cast steel 

manufacturer is working at an immense disadvantage If he desires 
to supersede the use of wrought iron for engineering purposes, he 
mist cease to employ wrought iron as a raw material for his other- 
wise most expensive mode of manufacture. ‘The extremely high 
temperature requisite to maintain malleable iron in a state of fusion 
has, from the earliest period of the history of iron up to almost the 
present day, rendered its purification in a fluid state practically and 
commercially impossible; hence arise all those imperf tions to 
which bar iron is subject, every small piece of this material consist- 
ing of numerous granules partially separated from each other by 
scoria, and every large mass of it resulting only from the piling 
together of small bars, with the inevitable result of increasing the 
former imperfections ; for no two pieces of iron can be brought to a 
welding heat without becoming perfectly coated with oxide, 
and when this coating is rendered fluid by welding sand, 
a fluid silicate of the oxide of iron is formed covering the 
entire surface to be united; the heavy blows of the hammer, or the 
pressure of the rolls, may and does extrude the greater portion of this 
fluid, extraneous matter, but it is never wholly removed from 
between the welded surfaces, and hence a portion of the cohesive 
force of the metal is lost at every such junction. Whena bar of iron 
is nicked on one side and bent, the rending open of the pile clearly 
shows this want of perfect cohesion, nor is this the only difficulty to 
be encountered, for, in the production of large masses of wrought 
iron, it is necessary to raise the temperature nearly to the fusing 
point of the metal, in order to render each additional piece suffi- 
ciently soft and plastic to become united to the bloom. This 
softening of the iron induces a molecular change in the structure of 
the metal ; its natural tendency to crystallise is so powerfully assisted 
by the long continuance of this high temperature that its whole 
structure undergoes a change. Large and well-defined crystals are 
formed, almost independent of each other, and cohering so feebly to 
the planes of other contiguous crystals, as, in some cases, to separate 
with as little force as would overcome the cohesion of ordinary cast 
iron, 
In the substitution of cast steel for malleable iron we escape both 
these sources of difficulty, for the mass, whether it be of 1 ton or of 
2u tons in weight, may be formed in a fluid state into a single block 
wholly free from an admixture with scoria, while it is perfectly and 
equally coherent at every part. The forging into form of such a solid 
block of metal is only the work of a few hours, and, as there is no 
welding of separate pieces, it may be worked under the hammer at a 
temperature at which no molecular disturbance will take place, the 
metal being far below its fusing point, and much too solid to undergo 
that destructive crystallisation so common in large mases of iron. 
Thus it will be perceived that the difficulties and uncertainty which 
attend the production of all large masses of wrought iron are wholly 
avoided in the —— of equally large masses of cast steel. But, 
however desirable in the abstract it may be to employ cast steel as a 
substitute for malleable iron for engineering purposes, it must not be 
forgotten that there are several important conditions indispensable 
to its general use. Firstly, the steel must be able to bear a good 
white heat without falling to pieces under the hammer, or otherwise 
the shaping of it will not only be expensive, but the partly finished 
forging may be spoiled at any moment bybeing overheated. Secondly, 
the steel should be of that tough character as to admit of being 
twisted or bent almost intoany form in its cold state before fracture 
takes place, whether the force be applied as a gradual stra‘n or by 
sudden impact. Thirdly, it should have a tensile strength, 
of, at least, 50 per cent. over the marks of English iron, 
Fourthly, and especially, it must be soft enough to turn well in 
the lathe, to bore easily, and yield readily to the file and the chisel, 
so as not to enhance its original cost by the difficulty of working it 
into the requisite forms. ‘This is, both commercially and _practi- 
cally, an important question, and one which will in future greatly 
determine the extent of its use. Steel, to the engineer, has hitherto 
stood in much the same relation as granite to the builder. All ac- 
knowledge the superior hardness, beauty of polish, and durability 
of that material, as compared with other building stone. Nature has 
given it to us in great profusion; we have only to lift it from the 
earth and use it. But the practical man has found that to 
drill a hole in granite for blasting takes days of labour to accom- 
ptish, blunts all his chisels, deties the saw, and is only faced ata 
great cost; hence the builder goes on using his inferior soft stone, 
over which his tools have perfect command. 


The problem we have before us is, how to produce cast steel | 


that will take any form in the mould, or under the hammer; that 
will yield quickly and readily to all our present cutting and shaping 
machines; will retain all the toughnes; of the best iron, witha much 
greater tensile strength ; and all ihe clearness of surface, beauty of 
finish, and the durability, that so eminently distinguish the harder 
and more refractory qualities of the steel in common use. It is 
believed by the author that these desirable objects are fully accom- 
plished by his process of converting crude molten iron into cast steel 
at a single operation, which process has now been in daily operation 
in this town for the last two years. For this purpose the hematite 
pig iron, smelted with coke and hot-blast, has chiefly been used. 
The metal is melted in a reverberatory furnace, and is then run into 








a founder's ladle, and from thence it is transferred to the vessel in 
which its conversion into steel is to be effected. It is made of stout 
plate iron, and lined with a powdered argillaceous stone found in this 
neighbourhood below the coal, and known as ganister. Its value in 
the powdered state is about 1ls. per ton. The rapid destruction of 
the lining of the converting vessel was one of the great difficulties 
met with in the early stages of the invention; the excessive tempe- 
ratnre generated in the vessel, together with the solvent action of 
the fluid slags, were found to dissolve the best fire-brick so rapidly 
that sometimes as much as 2in.in thickness would be lost from the 
lining of the vessel during the thirty minutes required to converta 
single charge of iron into steel. The material used at present 
is not only much cheaper than fire-bricks, but is also very 
durable. A portion of the old lining of the vessel is also 
shown. It has stood ninety-six consecutive conversions before 
its removal. The converting vessel is mounted on axes, which rest 
on stout iron standards, and by means of a wheel and handle it may 
be turned into any required position. There is an opening at the 
topfor the inlet and pouring out of the metal, and at the lowest part are 
inserted seven fire-clay tuyeres, each having five openings in them ; 
these openings communicate at one end with the interior of the 
vessel, and at the otherend with a box called the tuyere box, into which 
acurrent of air, from a suitable blast engine, is conveyed under a 
pressure of about 141b. to the square inch, a pressure more than 
sufficient to prevent the fluid metal from entering the tuyeres. 

Before commencing the first operation, the interior of the vessel 
is heated by coke, a blast through the tuyeres being used to urge the 
fire. When sufficiently heated, the vessel is turned upside down, 
and all the unburned coke is skaken out. The molten pig 
iron is then run in from the ladle before referred to; the 
vessel, during the pouring in of the iron, is kept in such a 
position that the orifices of the tuyeres are at a higher level 
than the surface of the metal. When all the iron has run in, the 
blast is turned on, and the vessel quickly moved round, The air 
then rushes upwards into fluid metal from each of the thirty- 
five small orifices of the tuyeres, producing a most violent agi- 
tation of the whole mass. The silicum, always present in 
greater or less quantities in pig iron, is first attacked. It 
unites readily with the oxygen of the air producing silicic 
acid, at the same time a small portion of the iron undergoes 
oxydation, hence a fluid silicate of the oxide of iron is formed, a 
little carbon being simultaneously eliminated. The heat is thus 
gradually increased until nearly the whole of the silicum is oxydised ; 
this generally takes place in about twelve minutes from the com- 
mencement of the process. The carbon now begins to unite more 
freely with the oxygen of the air, producing at first a small flame, 
which rapidly increases, and in about three more minutes from its 
first appearance we have a most intense combustion going on: the 
metal rises higher and higher in the vessel, sometimes occupying 
more than double its former space. The frothy fluid now presents 
an enormous surface to the action of the oxygen of the air, which 
unites rapidly with the carbon contained in the crude iron, and pro- 
duces a most intense combustion, the whole, in fact, being a perfect 
mixture of metal and fire. ‘The carbon is now eliminated so rapidly 
as to produce a series of harmless explosions, throwing out the fluid 
slags in great quantities, while the union of the gases is so perfect 
that a voluminous white flame rushes from the mouth of the vessel, 
illuminating the whole building, and indicating to the practised eye 
the precise condition of the metal inside. The workmen may thus 
leave off whenever the number of minutes he has been blowing and 
the appearance of the flame indicate the required quality of the metal. 
This is the mode preferred in working the process in Sweden. But 
here we prefer to blow the metal until the flame suddenly drops, which 
it does just on the approach of the metal to the condition of malleable 
iron: a small quantity of charcoal pig iron, containing a known 
quantity of carbon, is then added, and steel is produced of any desired 
degree of carburation, the process having occupied about twenty-eight 
minutes from the commencement. ‘lhe vessel is then turned, and 
the fluid steel is run into the casting ladle, which is provided with a 
plug rod covered with loam; the rod passes over the top of the 
ladle, and works in guides on the outside of it, so that, by means of 
a lever handle, the workman may move it up and down as desired. 
The lower part of the plug, which occupies the interior of the ladle, 
has fitted to its lower end a fire-clay cone, which rests in a seating of 
the same material let into the bottom of the ladle, thus forming a 
cone valve, by means of which the fluid steel is run into different 
sized moulds, as may be required, the stream of fluid steel being 
prevented by the valve plug from flowing during the movement of 
the casting ladle from one mould to another. By tapping the metal 
from below no scoria or other extraneous floating matters are allowed 
to pass into the mould, ; 

By this process from one to ten tons of crude iron may be con- 
verted into cast steel in thirty minutes without employing any fuel 
except that required for melting the pig iron, and for the preliminary 
heating of the vessel, the process being effected entirely without 
manipulation. The loss in the weight of crude iron being from 14 to 
18 per cent. on English iron worked in small quantities. The result 
of working on a purer iron in Sweden has been carefully noted for 
two consecutive weeks, when the loss on the weight of fluid iron 
tapped from the blast furnace was ascertained to be 8} per cent. 
The largest sized apparatus at present erected is that in use at the 
Atlas Steel Works, the vessel being capable of operating on four tons 
at a time, which it converts into cast steel in twenty-five minutes, 
In consequence of the increased size of the vessel no metal is thrown 
out during the converting process, and the loss of weight has fallen 
as low as 10 per cent., including the loss in melting the pig iron in 
the reverberatory furnace. 

We have on the table before us some examples of this manufac- 
ture, as carried on by Messrs. Henry Bessemer and Co., of Carlisle- 
street. The first sample is a piece of the pig iron employed, viz., 
hot-blast coke made hematite No. 1. Secondly, a portion of an 
ingot of very mild cast steel, broken under the hammer, to show the 
purity and soundness of the metal in its cast unhammered state. 
Perfectly sound ingots of such mild steel are extremely rare, if ever, 
produced by the old process. 

The third example is an ingot partly forged to show how little 
work with the hammer will produce a forging from these solid 
blooms of steel. 

There are also two pieces of steel of the quality employed for 
making piston rods. ‘I'hese samples were bent cold under a heavy 
steam hammer. To show the toughness of the metal it requires very 
much more force to bend it than would be required to bend wrought 
iron, but notwithstanding this additional rigidity, it gives to any 
extent without snapping. The tensile strength of this soft and easily 
wrought metal is from 41 to 43 tons per square inch, or from 15 to 
18 tons greater than Lowmoor or Bowling iron. In turning, plan- 
ing, boring, and tapping this metal, it will be found that the uni- 
formity of its quality will be less trying to the cutting tools than the 
hardness and sunk cracks found in the common qualities of malleable 
iron, 

It must, however, be borne in mind that the tensile strength of 
the piston rod steel just quoted is by no means the maximum, but, 
on the contrary, it is nearly the minimum strength of such converted 
metal; but, at the same time, it possesses nearly a maximum degree 
of toughness, every additional ton in tensile strength given to it, by 
the addition of carbon, hardens it for working, renders it more dif- 
ficult to forge, and brings it nearer to that undersirable state when 
a sudden blow snaps it like a piece of cast iron. 

The extreme limits of tensile strength of the converted metal are 
exhibited in a tabular form on the wall above. They are the result 
of many trials made at different times at the Royal Arsenal, at 
Woolwich, under the superintendance of Colonel Eardley Wilmot, 
and are copied from his reports. The highly carbonised samples 
exhibit a mean tensile strength of 152,UUv 1b., and are, from their 
hardness and unyielding nature, totally unfit for many purposes, 
while the entirely decarbonised metal is so soft and copper-like in 
its texture as to yield to a mean strain of 72,000 1b., a potut unneces- 
sarily low, except in such cases where a metal approaching copper 
in softness is required. The author, therefore, is strongly impressed 
with the belief that the soft, easy working, tough metal, of the 





quality used for piston rods, is the most appropriate material for 
general purposes, and that the hard steels, that range up to a tensile 
strain of 50 or 60 tons per square inch, should be avoided as alto- 
gether too expensive to work, and too dangerous to be employed in 
any case where sudden strains may be brought upon them. 

With reference to the employment of cast steel for constructive 
purposes, there are few of more importance than its recent and suc- 
cessful application to the making of steam boilers. The Cornish 
boiler, as improved by Mr. Adamson, of Hyde, near Manchester, has 
a large flute tube constructed with narrow plates, which are over 
12ft. in length, and flanged at each edge in a manner that, while it 
adds greatly to the stability of the tube, demands such qualities in 
the material employed for its manufacture as are only found in 
metal that has undergone fusion, and has become perfectly homo- 
geneous throughout. 

As a practical illustration of this mode of constructing boilers, and 
the powerful strains which the Bessemer steel is capable of sustain- 
ing safely, we may refer, by way of illustration, to the steam 
boilers employed for some time past at the works of Messrs. Platt 
Brothers, of Oldham, where six of these boilers are in daily use, 
their length being 36ft., diameter of shell 6ft. Gin., diameter of flue 
tube 4ft., thickness of plates ;4, working pressure 100 1b. per square 
inch. The advantages of cast steel is still more marked in the con- 
struction of the fire box of locomotive engines. The difficulty of 
flanging and shaping these pieces in plate iron without splitting the 
metal at some part is so great as to have hitherto rendered the em- 
ployment of copper necessary for this purpose, but the shape 
required can now be obtained with ease and certainty by hammering 
up a sheet of metal rolled from an ingot, such as that on the table 
before us. One of these plates flanged by Mr. Adamson is also shown, 
and clearly illustrates the facility with which the metal may, under 
skilful hands, be wrought into any required form, 

The perfect continuity of the material, its entire absence from 
joinings or weldings, also obviously mark it out as specially suitable 
for the tube plate of locomotive engines. However near the holes are 
made to each other, there is no danger of there having a flaw or other 
weak place between them. Thisisexemplified in the piece of plate before 
us, in which rivet holes have been punched so close as to remove 
almost all the metal without splitting the narrow piece still left 
between the holes; nor is it in the construction of the boiler alone 
that the locomotive engine seems to demand the employment of cast 
steel ; the axles, whether plain or cranked, the piston rod and its 
guide bars, and last, but not least, the wheel tyres, are all and each 
exposed to so much abrasion, and to such sudden and powerful 
strains, that a tough, strong material, capable of withstanding this 
destructive wear and tear, is imperatively demanded in the construc- 
tion and economical working of this splendid example of engineering 
skill. 

In pointing out a few of the more prominent and obvious appli- 
cations of cast steel to constructive purposes it may be interesting 
to put on record one of its most special adaptations, the pursuit of 
which was, for the first year of the author’s researches on iron, the 
sole object of his labours, and one that has, throughout the Jast six 
years, never been lost sight of by him. This object, it is almost 
needless to say, was the production of a malleable metal peculiarly 
suitable for the manufacture of ordnance. 

By means of the Bessemer process solid blocks of malleable metal 
may be made of any required size from 1 to 20 or 30 tons in 
weight, with a degree of rapidity and cheapness previously un- 
known. This metal can also, with the utmost facility, be made 
of any desired amount of carburation and tensible strength that 
may be found most desirable. Commencing at the top of the scale 
with a quality of steel that is too hard to bore, and too brittle to be 
used for ordnance, the metal can with ease and certainty be made 
to pass from that degree of hardness by almost imperceptible grada- 
tions downwards towards malleable iron, becoming, at every stage 
of carburation, more easy to work and more and more tough and 
yielding, as the quantity of carbon is reduced, until it, at last, 
becomes pure decarbonised iron, possessing a copperlike degree of 
toughness not found in any iron produced by puddling. Between 
these extremes of temper the metal most suitable for ordnance must 
be found, and all are equally cheap and easy of production. 

From the practice now acquired of forging steel ordnance at the 
works of Messrs. Bessemer and Co., it has been found that the most 
satisfactory results are obtained with metal of the same description 
as that employed for making pistonrods. With this degree of tough- 
ness the bursting of the gun becomes almost impossible, its power 
of resisting a tensile strain being at least 15 tons per square inch 
above that of the best English bar iron. Every gun before leaving 
the works has a piece cut off the end, which is roughly forged into 
a bar 2in. by 3in. in section, and bent cold under the hammer. 
In order to show the state of the metal after forging several test 
bars, cut from the ends of guns recently forged, will be found 
on the table. The power of this metal to resist a sudden and 
powerful strain is well illustrated by the piece of gun-muzzle 
before us. It is one of several tubular pieces that were subjected to 
a sudden crushing furce at the Royal Arsenal, Woolwich, under the 
direction of Colonel Eardley Wilmot. ‘These tubular pieces were 
laid on the anvil block in a perfectly cold state, and were crushed 
flat by the falling of the steam hammer. Neither of the tubes so 
tested exhibited any signs of fracture. Perhaps the best proof of 
the power of such metal to resist a sudden and violent strain was 
afforded by some experiments made at Liege, by order of the 
Belgian Government, who had one of these guns bored for a 12 Ib. 
spherical shot, and made so thin as to weigh only 9 ewt. 1 qr. 6 Ib. 
This gun was fired with increasing charges of powder, and an 
additional shot after each three discharges, until it reached a maxi- 
mum of 6 lb. 114 0z. of powder, and eight shots of 12 Ib. each, the 
shots being equal to about one-tenth of the weight of the gun. It 
stood this heavy charge twice, and then gave way at about one metre 
from the muzzle of the gun, probably owing to the jamming of the 
shots. It is needless to state that the employment of guns so ex- 
cessively light, and charges so extremely heavy, would never be 
attempted in practice. 

It may afford some idea of the facility of this mode of making 
cast steel ordnance when it is stated that the 18-pounder gun before 
us, having been made for the author’s private experiments on 
gunnery, he was present, and noted the time employed in its fabri- 
cation. The moiten cast iron was tapped from the reverberatory 
furnace at 11.20 a.m., and converted into cast steel in thirty minutes, 
the ingot being cast in an iron mould 16in. square by 4ft. in length. 
It was forged while still hot from the casting operation. By this 
mode of treating ingots the central parts of them are sufficiently 
soft to receive the full effect of the hammer. At 7 p.m.,’the forging 
was completed, and the gun ready for the boring mill. The erection 
of the necessary apparatus for the production of steel by this process, 
inclusive of the air pumps and steam-engine on a scale capable of 
producing, from crude iron, enough steel to make forty of such gun 
blocks per day, will not exceed a cost of £5,000. Hence the author 
cannot but feel that his labours in this direction have been crowned 
with entire success, the great rapidity of production, the cheapness 
of the material, its strength and durability, all point to its obvious 
adaptation to the construction of every species of ordnance. 

‘Lo the practical engineer enough has been already said to show 
how important is the application of cast-steel to constructive pur- 
poses. A dozen new uses for it will present themselves to his mind 
now that he is shown how this valuable material may be both 
east and forged with such facility, and at a cost so moderate 
as to produce, by its superior durability and extreme light- 
ness and economy in its use, as compared with iron. The con- 
struction of girders, bridges, and viaducts are all subjects deservi: 
his careful attention and study. The author was long ago imp 
with the importance of its employment for marine engine shafts, 
cranks, screw propellers, anchors, and railway wheels, which, 
indeed, formed the subjects of separate patents, granted to him 
six years ago; and to these special applications of cast steel the 
intelligent engineer will now add a host of others equally novel and 
important, for the author feels assured that the manufacturer of 
cast steel has only to produce, at a moderate cost, the various quali- 
ties of steel required for constructive purposes to ensure its rapid 
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introduction, for we may be assured that, so certain as the age of 
iron superseded that of bronze, so will the age of steel reign 
triumphant over iron. 


Mr. Bessemer exhibited a muzzle-loading cannon cast from his 
steel; also numerous specimens of the metal worked into various 
shapes, and bent, twisted, and otherwise distorted, to show the great 
strength and toughness of the material. The great length of the 
paper, and the length to which we have reported other portions of 
the proceedings of the meeting, compel us to defer any notice of the 
interesting discussion which followed. 

The third paper read was “ON THE Errects oF THE COMBINATION 
or CARBON WITH IRON, IN INCREASING OR DiwINIsHING ITs STRENGTH,” 
by Mr. Thomas E. Vickers, of Sheffield. 

“Mr. Vickers’ paper commenced by alluding to the great difference 
of opinion which existed as to the influence of carbon upon the 
properties of iron and steel. The prevailing uncertainty in this 
respect led him to undertake some extensive tests at his own works. 
He constructed apparatus for breaking axles by impact, employing 
for this purpose a “monkey ” weighing 1,547 lb., the fall of which 
could be varied from nothing to 36ft. The wrought iron axles 
experimented upon were the best which could be obtained, 
whilst the steel axles were of various degrees of carburation, 
containing from 1 to 1} per cent. of carbon. Wrought iron, it 
was observed, contained from + to } percent. of that ingredient, 
while cast iron contained from 2} to 7 per cent. The specific 
gravity of a certain quality of wrought iron having been 
ascertained to be as low as 7°650, and of a certain kind of steel as 
high as 7°850, the assumption had been made by some that the 
specific gravity of iron was increased by access of carbon. The 
contrary was, however, the fact, pure iron being of greater specific 
gravity than any compound of iron and carbon. Whereas, owing 
to the presence of certain impurities, common English bar iron had 
a specific gravity of 7°644,a bar of soft Swedish iron gave 7-894. 
Most of the impurities of iron were, however, removed in the steel- 
making process, notwithstanding that there was an addition of 
carbon. Mr. Vickers had ascertained the specific gravities of various 
lots of steel, of increasing hardness, to vary from 7-871 down to 
7°823, those steels having the least carbon being the heaviest, and 
those having the most the lightest. The specific gravity of one 
sample of puddled steel was 7-824, that of cast iron being 7-204. The 
conclusion was obvious that iron was rendered less and less dense 
by the addition of carbon. In some tables giving the tensile strength 
of various steels, Mr. Vickers showed that the cohesion was in- 
creased by the addition of carbon to the amount of 14 per cent. to 
69 tons per square inch, but with more carburation the steel was 
weakened. 

The points in which cast steel possessed a superiority over wrought 
iron were briefly recited; the longer resistance of the former to any 
change of crystallisation being not the least important. From 45 to 
50 tons of tensile strength per square inch of steel was, it was thought, 
sufficient for all practical requirements, and steel of this strength 
was not likely to be rigid. The cast steel bells being made at Messrs. 
Naylor, Vickers, and Co.'s works were one-third lighter than bronze 
bells of the same diameter, and would bear twice the breaking 
strain. Nor was the steel so apt to break under the influence of 
frost, the cast steel bells being safely rung in Russia and Canada 
when the frost was 20 deg. below zero, or 52 deg. below the freez- 
ing point, whereas the bronze bells were apt to break if rung at 
that temperature. An extensive series of the tests to which solid 
disc cast steel wheels had been subjected were tabulated. The tests 
upon axles, already referred to, showed, in a striking light, the 
effect of the addition of carbon in diminishing the elasticity and 
toughness of steel. Railway axles of different materials, including 
steels of various degrees of carburation, were selected for trial. 
The axles were 3}gin. in diameter at the centre, and 44in. at the 
ends. They were supported, in each case, on bearings 3ft. apart. 
A weight of 1,547 lb. was dropped upon them from heights varied 
from 5ft. to 36ft. With each deflection, produced by each blow, the 
axle was turned half over, so that the next deflection should be in 
the opposite direction. The best wrought iron axle withstood 13 
blows, rising to 36ft., the sum of the deflections in both directions, 
before breaking, being 3lin. A wrought iron scrap axle stood five 
blows, the highest only 5ft., the sum of the deflections being 2in. 
before breaking. Another scrap axle stood the same number of 
blows, the highest being also but 5ft., and the deflections 3}4in. A 
cast steel axle, with little carbon, and high specific gravity, with- 
stood 21 blows in all, 17 being up to 36ft., and four at that height; 
the sum of the deflections was 58in. This steel bore 30 tons 
tensile strain per square inch, the test sample stretching 1iin. 
before breaking. Another steel axle bore twenty-three blows, five 
of which were from a height of 36ft., the deflections being 56in. 
Another cast steel axle containing considerably more carbon, and 
being of less specific gravity (7°40), bore ten blows rising to 2ft., 
the sum of deflections being only 8in. The tensile strength of this 
steel was fifty-five tons per square inch, and the elongation of the 
test sample Ijin. Another axle, with more carbon, and specific 
gravity 7°836, bore eight blows up to 12}ft., the deflections being 
4,iin. The tensile strength was sixty tons per square inch, and the 
elongation lin. Another axle of very hard steel, specific gravity 
7°823, bore ten blows ranging up to 20ft., the total deflections in 
both directions being Gin. This steel bore sixty-nine tons tensile 
strain per square inch, the elongation being gin. The solid disc 
cast steel railway wheels were tested by the impact of a cast iron ball 
weighing 840 1b., swung by a rope from a height, varying up to 19ft., 
and allowed to strike the wheel sidewise upon the rim. Some of 
the wheels had withstood extraordinary tests of this kind, the whole 
disc of the wheel being repeatedly bent to and fro several times. 

After the adjournment the members visited Messrs. Naylor, 
Vickers, and Co.'s works, witnessing some experiments upon the 
resistance of cast steel wheels, the casting of a locomotive crank 
axle, &c. A chime of heavy steel bells were ringing joyously at 
the time. Messrs. Bessemer and Co.'s works were then visited, and 
the manufacture of “ Bessemer steel” witnessed. At Messrs. John 
Brown and Co.’s works the Bessemer process was repeated on a 
still larger scale, and a heavy armour plate rolled in the presence of 
some 250 visitors assembled for the occasion. 


Foreign Enrerprise.—The dulness observable last year in 
Belgian workshops is stated this year to have increased in intensity, 
and the Chamber of Commerce of Liege observes, in its annual 
report, that if some foreign orders have enabled makers to com- 
municate a little activity to their works, it has, unhappily, soon dis- 
appeared again. ‘lhe political situationto which last year the stag- 
nation of affairs in Central Europe was attributed has not been 
ameliorated so as to render the position of Belgian workshops more 

rosperous ; on the contrary, fears for the future have increased. 

n Russia the financial and monetary crisis, instead of relenting, 
has increased in severity, and the question of the enfranchisement 
of the serfs has aggravated its effects by the indecision and uncer- 
tainty to which it has given rise. In the south, Italy, Spain, and 
Portugal, some great railway works have been carried on, and some 
orders for locomotives have been received, but it may be remarked 
that the prices of most articles required for railways ‘have fallen of 
late years in a greater degree than the prices of other mechanical 
productions—a circumstance which shows that a greater number of 
establishments have sprung up, devoted to the special construction 
of locomotives and permanent way materials. Another difficulty 
which has impeded the operations of Belgian firms in relation to 
orders for fixed and rolling railway materials in the countries 
specified is the necessity of awaiting the complete development of 
lines, and of receiving the purchase price in shares or obligations. 
Few Belgian industrial establishments find themselves in such 
relations with houses of credit that they can compete under such 
conditions. “France and Germany remain closed,” the chamber 
adds, “and we can scarcely hope to see our mechanical products 


upon them. 








IRON-CASED SHIELD-SHIPS. 

As the fitting of Captain Coles’ iron-cased revolving shield to her 
Majesty's floating battery, Trusty, is now approaching completion 
at Woolwich Dockyard, and as the plan will shortly be subjected to 
practical experiment at Shoeburyness, or at the Nore, it seems 
desirable that we should place before our readers a more detailed 
description of the system than has yet appeared in our columns. We 
are the more disposed to do this in consequence of the growing 
favour with which its principal features have been viewed by 
official persons since the gallant inventor described it at the 
Institution of Naval Architects in March last, that favour being 
attested by its application to the Trusty (as we are about to explain), 
under the immediate directions of the Board of Admiralty. 

Fig. 1 of the accompanying engravings represents a transverse 
section of the Trusty with the shield applied to it for experimental 
purposes. It should be explained at the outset that this shield has not 
been constructed expressly for naval use; on the contrary, it was 
built by Mr. Scott Russell a year or two ago, under contract from the 
War Department, with a view of its being applied experimentally 
in a land battery or fortress. From some cause or other with which 
we are unacquainted, however, it was allowed to remain unused in 
Mr. Russell's factory until April last, when the Admiralty resolved 
to test Captain Coles’ views on board one of the floating batteries, 
and obtained the use of the shield in question with that object. It 
should also be explained that, in applying this existing shield to the 
Trusty, exceptional devices have had to be resorted to, such, for 
instance, as the employment of solid beds of timber of great thick- 
ness (marked f in the ensuing description) for raising it to its 
proper height above the gun-deck of the vessel, and of stout upright 
stanchions g, g, for supporting the decks at the side of the shield 
aperture. It may likewise be well to mention further that, while 
the form of the shield on board the Trusty is conical, having 
straight inclined sides, Captain Coles by no means limits himself to 
the use of this particular form, but would, in some cases, make 
the shield cylindrical, with upright sides, and most commonly 
prefers to form it neither wholly inclined nor wholly upright, but 
with a sloping front to facilitate the deflection of shot, and an 
upright wall at the rear for the purpose of affording ample head- 
room for the men at the rear of the gun. In this case the sloping 
front and upright back would gradually fall into each other, of 
course at the sides. 

In Fig. 1 the two timber sides of the Trusty plated with thick iron 
are shewn, together with the gun-deck and spar-deck, the latter of 
which is cut away at the centre to admit theshield. The shield 
itself is formed, as will be seen, with a solid timber framing, tapering 
in thickness from the lower to the upper part, and also thicker in 
front than at the back. The inclined timbering, which is supported 
upon upright timbers carried by a stout platform, is covered all 
round with 4}in. iron plates, a second layer of such plates being 
attached to the front of the shield, round about the gun aperture, f 
giving increased resistance to that part. The top of the shield 
covered in with a massive crown of iron, which is flanged, an 
bolted to a thick internal ring of iron that supports the upper ends of 
the timbering. From the conical arrangement of this timbering—th 
joints of which lie in planes through the axis of the shield--it would 
manifestly offer of itself great resistance toa crushing or compressing 
force, and this resistance is, of course, greatly augmented by the iron 
ring before mentioned. An aperture is left in the rear of the shield 
at a, a, for allowing the gun and carriage to recoil, at the 
moment of the discharge, into the position indicated by the 
dotted lines b,b. Around the shield, and elevated somewhat above 
the deck, is a glacis ¢, c, rising up above, and thus protecting the 
lower edges of the shield plates. The junction of the two, or rather 
the space between them, being protected from dust and wet by means 
of a flap of leather. The ship’s port on the side which will be 
exposed to the fire of ordnance during the coming experiments is 
blocked up with timber, and plated over as shown e, to prevent the 
entrance of shot into the ship. The uses of the timber bed f, and 
the uprights g, g, have been already explained. The gun carriage and 
slide employed in this instance by Captain Coles are of peculiar 
forms; his the slide, andi the carriage. The slide is formed with 
an incline at its rear end, up which the carriage runs when the gun 
is discharged, the fore end of the gun sliding along in a fixed 
crutch on which it rests. The platform revolves about a strong 
pivot, which is slightly eccentric with regard to the shield, in order 
that the shield and gun together may be balanced with sufficient 
accuracy for practical purposes. The circumference of the platform 
is supported by wheels or rollers running upon a metallic ring or 
table, upon the outer edge of which teeth are formed all round. The 
rotation is produced by means of pinions gearing into these teeth, 
and worked by handles within the shield. 

We are not aware of the precise objects with which the Admiralty 
propose to subject the revolving shield, as fitted on board the Trusty, 
to experiment. It would have been well, we think, to have applied 
the principle involved in it in the most efficient manner possible, not 
to such a vessel as her, but toa new vessel in which its merits could 
have been fairly and fully developed at sea; for this might suddenly 
have been done with the confident assurance that the vessel so built 
would prove of real value asa naval engine of war, whereas the Trusty 
is the very last vessel to which one would desire to apply the 
revolving shield system. Still, we have no doubt that the present 
experiment will serve to convince the Board of Admiralty that the 
system has advantages which have hitherto not been duly appre- 
ciated by them. It will, for example, convince them, we believe, 
that this system offers a useful mode of working large guns easily 
and conveniently on board ship. We have fully satisfied ourselves 
already—by practical experiments made with the shield itself on 
board the 'T'rusty—that very large guns may be worked in this way 
with a degree of facility and efficiency hitherto unknown in com- 
bination on shipboard. One man alone suffices to turn the shield, 
and thus train the gun with tolerable celerity; while two men 
have it under peifect control, starting it with instant promptness, 
and stopping it on a line of aim with the utmost nicety. There is 
nothing in this to surprise those of us who have had experience 
with turntables of various kinds on shore ; but it certainly contrasts 
most strongly with the clumsy method of forcing a gun about with 
handspikes, as is usual in men-of-war, It will be impossible to show on 
board the Trusty how far the lively motions of a ship at sea would 
interfere with the nice working of this revolving shield ; but, for our 
part, we think it quite possible to render such a shield perfectly 
steady and controllable under all ordinary circumstances, and also 
to preserve its extreme facility and truth of training unimpaired. 
If this be so, then the principal objection to the employment of very 
large ordnance at sea is removed. Nor does the advantage end here, 
for these very revolving shields by means of which it is got rid of, 
themselves afford great facilities for the use of other mechanical 
devices for raising heavy shot up to, and forcing them into the gun, 
since there is but little danger of missiles entering them from the 
enemy's ship to derange the apparatus used for the purpose. While 
saying thus much in favour of these shields, and of other mechani- 
cal adjuncts to heavy naval ordnance, we must urge the importance 
of engineering skill and experience being brought to bear upon the 
arrangement of such apparatus. No mere shipbuilder, still less a 
mere naval officer, can bope to construct such apparatus efficiently. 
It may be all very well for Captain Coles to adopt the appliances 
shown in the engraving, Fig. 1, for use in the Trusty ; but when 
his system comes to be applied to ships for sea-going purposes, if 
le wishes to avoid the failures which Sir Howard Douglas has so 
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engineer, whose professional duty it is to construct machinery for 
services of this kind. If properly fitted, Captain Coles’ shields will, 





———+ 


we are confident, place in the hands of the marine artillerist powers 
of effective firing such as have never before been thought of, much 
less realised. By graduating the circumferences of the shields, fo- 
example, it would manifestly be easy to concentrate the entire 
broadside upon a single point with a degree of accuracy never yet 
attained, and with guns’ crews of only four or five men each—in- 
stead of the sixteen to twenty men at present required for a single 
pivot gun. It is also evident that, by aid of the revolving shield, a 
moving object may be aimed at with far greater success than is at- 
tainable with ordinary guns at sea. 

On reference to Fig. 1 the reader will observe that while the 
height of the original port of the Trusty is iess than 4ft., the height 
of the shield port is more than 11ft., that of the plated side of the 
ship being 8ft. 9in. These figures illustrate another vitally impor- 
tant advantage of this system of construction. Everybody knows 
that a ship with ports only 4ft. from the water would be incapable 
of using her guns in any but the smoothest waters, and that the 
Trusty could not, in fact, put to sea at all without first securely 
closing all her ports and this notwithstanding that she has to sus- 
tain a weight of plating extending toa height of 9ft. above the water. 
With the additional weight of the shield plating only, Captain Coles 
secures a port of no less than 11ft. in height—suflicient for the gun 
ports of the very largest war ships ever yet constructed. At the 
same time the entire side of his ship, 9ft. high, from stem to stern, 
may be made of one solid unbroken mass of framing and plating, 
perfectly proof to shot and shell; whereas the side of every iron- 
plated frigate yet built is impaired by the presence of numerous 
large port holes, every one of which not only weakens the structure 
of the side, but at the same time gives ready entrance to the enemy's 
shot and shell upon the fighting deck, where a single shell spreads 
panic and confusion. Nor are all these advantages gained at the ex- 
nense of that “ range of vision” for the gunners upon which Captain 

Talsted insisted so strongly in his recent lectures ; on the contrary, it 
is a part of the shield system to provide at the top of the shield a 
place for the gunner whose duty it may be to bring the enemy on, 
from which he can get as wide a view as he pleases; the nice 
adjustment of the training being obtained by means of a sight 
aperture above the gun, the port through which the gun protrudes 
affording only the necessary play for the elevation and depression 
of the piece. Moreover, the great elevation of the ports in 
the shield system is attended by another advantageous change, 
viz., their transfer from the sides to near the centre of the ship. 
This may be well illustrated by such a diagram as we have 
shown at Figs. 2 and 3. Fig. 2 shows a shield ship inclined at a 
sufficient angle to bring her gunwale to the water, and yet carrying 
her gun and port many feet above it. Fig. 3 shows a much loftier 
and larger ship of the ordinary construction inclined at the same 
angle, and yet burying her leeward ports and guns in the sea. It 
cannot be necessary to add a word by way of enforcing the lesson 
taught by this illustration. It should be remarked, however, that 
the same causes which tend to disable the guns in Fig. 3, while 
those in Fig. 2 remain perfectly fit for action, tend also, in a less 
degree, to give the latter superior steadiness when the two ships are 
rolling through less angles of inclination under ordinary cireum- 
stances. The less a gun is moved about the more accurate is its 
practice, of course; and it is easy to see that the gun in Fig. 2 is 
moved through very much smaller spaces than that in Fig 3. This 
is an advantage not to be slighted in these days when such costly 
efforts are made to improve our artillery practice both by land and 
sea. 

It may also be mentioned, in this connection, that, according to the 
views of many naval officers of distinction, the tendency of the ship to 
roll at all would be greatly reduced by the transfer of a large portion 
of the armour and the whole of the armament to the centre of the 
ship. Weare unwilling to lend this opinion our sanction in the 
present state of our scientific knowledge on this subject; but it is 
at least certain that the racking strain put upon the fabric of the 
ship would be reduced by the arrangement. Although the pro- 
posed experiments with the Trusty will not prove much with res} 
to considerations of this kind, it is highly probable that, with that 
vessel before their eyes, our Admiralty authorities will be more 
than ever impressed with the more striking advantages of the shield 
system. 

“ Having now explained the manner in which the Trusty has been 
fitted for the purpose of putting the plan to a practical test, although 
of an imperfect kind, we proceed to illustrate the way in which the 
inventor would apply it on a far larger scale. With this object in 
view we have obtained a drawing of an iron-cased shield ship, de- 
signed by Captain Coles, resembling H.M.S. Warrior in her general 
proportions, and from it have had the accompany illustration (Fig. 4) 
engraved. This ship is 380ft. long between the perpendiculars ; 
has a beam of 58ft.; and draws 2ft. of water.* The longitudinal 
space occupied —o shield is 210ft. long, the extremities, like those 
of the Warrior, being left without armour casing, except near the 
water-line. Her burden is 6,998 tons, and her proposed horse- 
power 1,200. She is furnished with seven shields along her waist 
or midskip portion, and four others, two at each end, raised several 
feet above the central ones. There are, therefore, eleven shields in all, 
each containing two 100-pounder, Armstrong guns, four of these guns 
(those under the two raised shields forward) being capable of firi 
rightahead, overall, and four others (those under the raised shieldsaft, 
being similarly capable of firing, over all, right astern. The broadside 
of this ship would be eighteen guns, that number being adapted te 
fight on either side. It will be observed in the engraving that along the 
whole waist of the ship, in front of the seven central shields, a turn- 
down bulwark or flap-side is fitted, so that the guns may fire freel 
over all when the ship goes into action. It will also be observ: 
that these seven shields are flanked, so to speak, with loop-holed 
batteries for musketry, through which any boarding attacks of an 
enemy may be repelled. The guns under the four raised shields 
would also sweep the deck with grape and canister. The extre- 
mities of the ship are to be appropriated, as in the Warrior, mainl 
to the accommodation of the ships company, the men being berth 
forward, and the officers aft. 

Captain Coles proposes to adopt, as will be seen, an entirely novel 
system of rig for his man of war, employing six masts, in place of 
the three, which are all that are used at present in our largest line- 
of-battle ships, or even in our longest frigates, the Warrior herself 
having but that number. ‘The three-mast rig, as applied to such @ 
ship as her, is indicated by the dotted lines in Fig. 4. The masts, 
as will be seen, are placed at enormous distances apart, so that the 
three columns of sail erected upon them, and which are er reg | 
lofty, have considerable spaces between them where no sail at all 
set. We cannot discover the slightest reason for this state of things, 
beyond the circumstance that it was a much easier thing to appor- 
tion to the new class of ship an existing rig than to invent a new 
and appropriate one fir her. But whatever may be the cause of 
assigning such a rig to the Warrior, it is certainly highly objection- 
able for many reasons; the most important of which is that these 
very heavy and loftily-rieged masts present an enormous resistance 
to the progress of the ship, particularly when she attempts to steam 
against a head-wind. We recently had a very practical demonstra- 
tion of this in H.M.S. Hero, which, when eutrusted with the important 
duty of bringing our heir-apparent back to us, found herself wholly 
incapable of doing so against an adverse wind, notwithstanding the 
steam power with which she is furnished. Weare quite aware thata 
deficiency of fuel towards the end of the voyage was the real cause of her 
incapability to advance ; but it cannot be doubted that in this, as in 
all other cases of a like kind, very much of the steam expended on 
the passage across was consumed in forcing the heavy masts, 
and rigging of the ship through strong winds. But for this tax upon 
her steam power, we have no doubt that the Hero would have com- 
pleted the passage in good time, and have saved the nation much 
anxiety, and the Admiralty much discredit. Had it been the Hero's 
business to relieve a colony, or reinforce a weak fleet in hostile 
waters, how grievously might we not have suffered from her power- 


* It should be stated that these large proportions may be greatly reduced 
in the shield ship, the same armament being retained. 
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lessness to steam ecpeeomen | against the wind? 
Again, where these very tall and distant masts 
are employed, the working of the yards and 
sails is a matter of great labour and difficulty, 
owing, among other things, tothe great lengths 
of rope required to stretch from mast to mast. 
In such a rig as that under special notice, for 
example, the fore brace, if double, would be 
no less than 336ft. in length from block to block, 
und its weight alone would be so great as to 
require a great many men to work it. Further, 
with the masts so far apart you cannot hoist the 
hoats out by the fore and main yards, as is 
usually and conveniently done. ‘The space is 
so great that you would run the risk of pulling 
the boat in two, carrying away your falls, or 
even breaking your yard. And yet the getting 
out of heavy boats—say, of your 42ft. launches 
— quickly, is often of the greatest importance in 
a man-of-war, the fate of your ship even de- 
pending upon it under some circumstances ; and 
it is impossible to fit derricks for the purpose 
without incurring much unnecessary weight, 
expense, and trouble. 

it is rather a wide subject upon which we 
have here entered—one that we cannot hope to 
exhaust in the present article; but there are a 
few other points which may be here referred to 
with advantage. It will be seen that on neither 
of his six masts does Captain Coles carry an. 
sail above a dwarf topsail. Co uently his 
lower masts are light, his yards easily worked, 
and his rigging very snug; and these results 
are gained without any sacrifice of sail area, for 
he spreads the same as the Warrior under all 
plain sail, If it be said—-as it is sometimes 
said—that lofty sails are more effective than low foot for foot, 
we will not dispute the point; but we will say that it is in 
fresh breezes that the sails of steamships are most useful, and that 
in them the six mast ship would carry more sail than the three 
mast; for, when the latter would be obliged to take in her royals 
and top-gallant sails, the former, with her short, stout, and well 
secured masts, would be able to carry every stitch of canvas. In 
large ships the masts “complain” long befor’ the hull. In light 
airs, when alone royals and top-gallant sails would be available, it is 


usually thought desirable to resort to the steam power, with expansive | 


working, if speed is important. In steaming head to wind, with her 


yards braced up sharp, or lowered, Captain Coles’ ship would suffer | 


comparative tittle retardation from her masts and rigging. 

T'wo other advantages attending the use of a low-spread rig, as 
contrasted with the towering or columnar rig, occur to us. In the 
first place, the former is less exposed to the ravages of fire in action 
than the latter. Should a Martin’s shell, or a molten metal carcass, 
set the lower parts of the rigging alight, the fire would naturally run 
up the long combustible mast and gear with much greater rapidity 
than it could possibly extend itself longitudinally from mast to mast, 
especially should all the lower masts be made of iron, as there is now 
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| a good prospect of their being, since private shipbuilders are resort- 
ing very generally to the use of iron for the purpose, and even the 
| Government have put iron masts into the Defence and Resistance. 
In the second place, the lofty rig is much more likely than the 
| others to foul the screw, either in action, or under other cireum- 
stances. 

In conclusion, we will add that it is particularly desirable to get 
this question of the rig of our ships of war re-considered. We 
cannot help feeling that the proper adjustment of sail and steam 
power in these vessels has not been sufliciently studied. We have 
| attempted to get great steam power independently, and great sail 
power independently ; but we have not really sought to combine the 
| two as efficiently as possible. The use of steam has led us to high 
| speeds, and high speeds have led us to great lengths—such lengths 

as were never thought of when three masts were put into our sailing 
line-of-battle ships; and yet we have gone on with no thought of 
increasing the number of our masts with increased lengths—building 
Diadems, and Merseys, and Donegals, and now even Warriors, and 
aaa into them the orthodox three masts, and three only, until we 

ave made ourselves positively ridiculous. In the name of common 
sense let us make some change for the future. 
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Tue Navy.—The iron-cased frigate Warrior 
will be ready to leave the Victoria Docks on 
Tuesday. The guns forthe Warrior have been 
prepared for conveyance down the river. A 
small double-action steam engine, manufac- 
tured at Woolwich factory for the internal use 
of the Warrior, will be used for blowing off 
smoke from the gun-decks, to fill the boilers 
with water, and, in case of fire, to work the 
fire engines. A numerous party of workmen 
from Woolwich Dockyard are employed in 
the construction of a rifle tower on her quarter- 
deck, This novel auxiliary to the armament 
of the vessel is so constructed as to be visible 
only about 1ft. above the bulwarks, and the 
materials used are teak, 12in. thick, faced with 
4tin. iron plates. The tower will contain 
twelve loop-holes for rifle firing, and will be 
protected by four small rifled guns.—In a dis- 
cussion in the House of Commons, on Friday 
night, on a vote of £250,000 for the construction 
of iron-plated ships, Mr. Lindsay said he felt it 
to be his duty to protest against the extravagant 
policy of the Government.—Lord Palmerston 
defended the policy which the Government had 
pursued, stating that they were acting under 
the responsibility of maintaining the honour, 
dignity, and safety of the country. The French 
Government had six iron-plated vessels afloat, 
three of which were three-deckers, besides 
which they had ten building, and eleven float- 
ing batteries, making altogether twenty-seven 
powerful vessels, the whole of which would 
be ready before the expiration of two years. 
—-Lord C. Paget expressed his surprise at 
the persistent incredulity of the hon. member 


, for Sunderland. Not only was France preparing an iron fleet, 


but Austria, Italy, and Spain, were following the example.—Mr. 
Disraeli observed that it might be supposed, from the course 
which the discussion had taken, that the good understanding 
between this country and France was in peril. He believed that that 


| good understanding, on which the peace and happiness of the world 


depended, would continue, and regretted that irritating questions 
should be mixed up with business details. It might be the duty of 
England and France to reconstruct their navies, but her Majesty's 
Government ought to assure the House that they were not entering 
upon a reckless competition with other countries, and that there 
existed an understanding that the natural superiority of England 
| should not be an object of jealousy to France, whilst, on the part of 
this country, there ought not to be an unnatural jealousy at the 
equally necessary military power of France.—Lord C. Paget read a 
detailed statement of the names and force of the French vessels, and 
the respective ports at which they were stationed, and expressed a 
hope that the statement would satisfy the hon. member for Sunder- 
land.—Mr. Lindsay had heard the statement of the noble lord with 
regret, but hoped Government would come to an understanding with 
| France, so as to arrest the reckless and ruinous expenditure. 
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TO CORRESPONDENTS. 

Vol. xi. of Tuk ENGINEER can now be had from the Office, price 18s. 

*,* Covers for binding the volume can be had from the publisher, price 2s. 6d. 
each. 

*,* We must request those of our correspondents who desire to be referred to 
snakers of machinery, apparatus, &c., to send their names and addresses, to 
arhich, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eve of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible Jrom this 
column. 





R. F.—Mi J. F. Spencer, of Newcastle, ov Mr. Thoinas Davison, of Glasyor. 

J. B.—Chimueys do not require tapering excepting jor stabidily, aud the vile 
applicable to columns then applu. 

A. M.—You can obtvin * Tait’s Exercises” srom Simpkin, ov Longman. 
We do not know the other book wamed, x 

W. W.—The only patent in operation, of which we ave aware, is that of 
Mr. H. Burden, and the Chillington Iron Company, near Wolcerhamptou, 
eve working it 

CoG.—You cannot protect your invention otherwise than by patent. A 
provisional protection would cost you about £8, and after you had cbtained 
it you could, perhaps, obtain assistance to complete and introduce it. 

R. B.—We do not remember the engraving, but a machine was invented about 
1856, by a French gentlenan in England, with a cylinder such as you de- 
sevihe, and its object was to ensure a perfect mixture of materials enclosed 
within it. 

A SUBSCRIBER.—Tooth's invention was, we believe, illustrated in the “ Mecha- 
nic’s Magazine” some time ago. His patents are—No 1791, in year 1859, 
price 3d.; and 277, wear 1860, price 3d. Cuptain Warren's potent is 

Yo. 1223, dated 18th May, 1953. Weean give you no information as to 

Sue saved, ke. 

COTTON GINS. 
(To the Editor of The Enyineer.) 

Sir,—Can any of your numerous readers inform the writer who are the 
makers of the various forms of cotton gins—Mackartney’s amongst the 
number? ye 

Address, ‘‘ Cotton Cultivator,” Engineer Office, 163, Strand, London, 

Ik. 





CEMENT FOR TANKS. 
(To the Editor of The Eagineer.) 

Sir,—I should feel obliged if any of your correspondents could inform 
me of the best sort of cement to use in the formation of tanks to contain 
refuse alkali. A Svupscriger or TureE YEARS. 

July 18th, 1861. _— 

JAPANNING. 
(To the Editor of The Engineer.) 

Sim,— Can any of your correspondents give me any information 
as to how the process of japanning brass or iron is done?—or how paint 
may be best applied to brass to prevent its running in veins? H, W. P. 

hilkenny, July 27th, 1861, 

LEEDS AGRICULTURAL SHOW, 
(To the Editor of The Engiveer.) 

Sin,—We notice, in your report of the Leeds Agricultural Show, that in- 
stead of putting “John Warner and Sons, 8, Crescent, Cripplegate,” you 
have put “‘ Whitechapel.” We have no such a place there, or in any other 
part of London. Your notice of this error will oblige 

July 22nd, 1861. JouN WARNER AND Sons. 





(To the Editor of The Enger.) 

S1r,—In the otherwise accurate notice in your number of Saturday last, 
of the experiments with the Pneumatic Despatch Company's tube at Bat- 
tersea, you refer to me as the secretary to the company, a position I have 
not the honour to hold, and at present filled by Mr. T. G. Margary. 

1 beg to be allowed to add that Mr. Latimer Clark is joint engineer to 
the company, and has been so, associated with me, from the commencement. 
11, Bridge-street, Westminster, S.W., T. W. RAMMELL, 
July 3ist, 1961. 

SCREW PROPULSION. 
(To the Editor of The Engineer.) 

Sirn,—If “‘ A Young Marine Enginéer” will be good enough to state the 
length of the screw, in the direction of the axis, the number of blades, 
and the immersion of the centre of the screw-shaft, I believe I shall be 
able to inform him what the thrust of the propeller will be when revolving 
ut the rate of 45 revolutions per minute, with the ship going 109 knots 
ver hour. 

; Your correspondent says the speed of the screw is 13°8 (knots per hour ). 
May I ask to what part of the screw this speed refers, and in what direc- 
tion the motion takes place ? K. 

July 3ist, 1861. 

DOCTOR CHURCH’S EXPANDING MANDRIL AGAIN. 
(To the Editor of The Engineer.) 

Sir,—Please allow me to correct the lame remarks of ‘‘ K. R. U.” on the 
above subject—also to invite him to call at your office and examine one 
of the doctor’s mandrils—then he will perceive that it is not so rusty or 
oxydised as he supposes, but that it is in good working order, and has 
been used up to the present time, and bears every appearance of the same ; 
and, if he is not then satisfied, if he will give me a call I will show him 
plenty more tools of larger dimensions that have been in general use 
during the period he names in fastening tubes in locomotive, steamboat, 
and stationary boilers. I also introduced the mandril to the notice of Mr. 
William Johnstone, the locomotive superintendent on the London and 
North Western Railway, and had the credit of splitting the tube plate of 
an engine built by Messrs. Jones and Potts, That was at Wolverton, 
about twelve years ago, with the expanding mandril. As regards my 
describing it by drawings, &c., I placed the tools in your possession, to 
make use of them as you thought proper. I also placed my name to my 
remarks, which it appears “‘K. R. U.” is not prepared to do, I now con- 
clude by stating that if ““K. R. U.” will persuade his friend to be gene- 
rous, as before advised, and give the poor old doctor a share of the profits 
he has made by the invention, I will say no more about it. 

Birmingham, July 25th, 1861. Joun INsuaw, 








(To the Editor of The Engineer.) 

Sin,—Having, as I believe, cured Mr. Inshaw of “ flippancy,” he has 
stiddenly become incoherent : and from the earnest appeal he has made with 
a view to become cognisant of my identity, I am led to believe he is now 
anxious to avail himself of the last resource of defeated disputants, namely, 
“* personality ;” but as I am not ambitious of attaining that “ proper 
position” to which Mr. Inshaw, in his present state of mind, would, no doubt, 
consign me, I must, with your kind permission, decline the honour, and 
remain incog. for the present. 

That I have a motive for supporting the patentee’s claim is evident, or I 
should not trouble myself to enforce it ; but whether the incentive lies in 
personal feeling or pecuniary interest is altogether apart from the 
question at issue, and cannot be permttted to enter into the discussion. 

If your correspondent is so old as to have “‘tubed the Eclipse twenty- 
eight years ago,” he ought to have learned, by this time, that “‘ fear” is not 
the sole reason why a person at times assumes a nom-de-plume rather than 
court publicity; that he has shielded himself as effectually from the 
observation of the mechanical world by giving his name in full as if he had 
used the largest amount of abbreviation (%) ; and he should also be sapient 
enough to know that the very anxiety he evinces to obtain my address, &c., 
contradicts the assertion that “he does not consider my remarks of the 
slightest importance.” 

I regret, sir, that Ihave been obliged, thus far, to depart from the dis- 
cussion proper, but if my opponent will leave the ground, I must, perforce, 
call him back till the matter is thoroughly sifted, and I, therefore, again 
urge him to keep to the point by producing sketches of Dr. Church’s 
mandril, the accuracy of which you can vouch for, having the original in 
your possession, and then, if it should prove identical with that patented 
by Mr. Allan, he will at once decide the priority of invention by Dr. Church. 

But even then, as intimated in my last, unless Mr Inshaw is prepared 
with proofs to show that Dr. Church not only invented but communicated 
the idea to Mr. Allan, I do not see how he can, in the slightest degree, affect 
the legality or justice of that gentleman's claim as patentee to all royalties 
upon the tool. C&G. 

London, July 29th, 1861. 
[Our correspondent does not appear to be aware that Mr. Inshaw's name is 

well known in the mechanical world; and it is due to him that we explain 

away an erratum in our last week's impression. My. Inshaw is made to 
say, “* I do not consider his (*K. R. U.’s’) remarks of the slightest impor- 
tance. Perhaps he will condescend to publish his name also.” These two sen- 
tences should have Jormed one, with the substitution of the word “ unless” 
Jor ** perhaps.” To bring this matter to an end, we will next week insert a 
wood-cut of Dr. Church's mandril now in our possession.—Ep, E,] 


Letters relating to the advertisement and publishing department of this 
—» be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Editor of Tuk Enoinuer, 
Strand, W.C., London, ’ inane 





Tue EN@tNeer can be had, by order, from any newsagent in town or country, 
ond at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms :— 


Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 


Tr credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 


Tuk ENGINEER is registered for transmission abroad. 


Advertisements cannot be guaranteed insertion unless delivered before evght 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown ; each line afterwards, sixpence. The line averages 
nine words; blocks are charged the same vate for the space they fill. AU 
single advertisements from the country must be accomvanied by stamps i 
payment, 
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STEEL ¢. WROUGHT IRON, 


Tut Mechanical Engineers met on Wednesday, at 
Sheffield. Six papers were read and discussed, and of 
these, three related to the manufacture, properties, and 
applications of steel. Bearing in mind the place of 
meeting, this preponderance of metallurgical matter is not, 
perhaps, to be wondered at. ‘The men of Sheffield had no 
idea of dismissing from their midst the goodly band of 
engineering ae who had journeyed to the banks of 
the Don, and crossed the threshold of Cutler’s Hall, with- 
out giving them a sniff of the melting-pot. It is now 
nearly 120 years since Benjamin Huntsman pursued the 
art of stecl-making at Attercliffe, and little, probably, did 
he think, when occupied for weeks together in cementing 
asingle lot of brittle non-weldable metal, at great cost, 
from bar iron, that the day was to come when, in twenty 
minutes’ time, four tons either of the most highly car- 
bonised, or of the softest welding steel, would be made, in 
a batch, from ordinary pig iron. Five years ago even, 
this would have been pooh-poohed by many of those who, 
this week, have witnessed the process for themselves. At 
Baxter House, some would have it that Mr. Bessemer did not 
and could not make steel; others, that he could never make 
malleable iron. This week, and, indeed, any time during 
the last two years, he has made both, and with no essential 
modification of the process which he published to the world 
in 1886. 
Manufacture of Cast Steel, and its Application to Con- 
structive Purposes,” read before the Institution of 
Mechanical Engineers on Wednesday morning, set forth 
the whole subject, in all its details. Not a bit of mystery 
was there at all. Here was the pig iron—a hot blast coke, 
No. 1 hematite. This was melted in areverberatory furnace. 
Here were drawings, in minutest detail, of the converting 
vessels into which the molten metal was received. Here 
were the thirty-five small blast orifices, or tuyeres, 
through which the air is injected into the liquid mass, 
burning out both its silictum and carbon. At first, 
Mr. Bessemer lined his converting vessels with fire-brick, 
and, he remarked at Sheffield, these linings were some- 
times “cut” or burnt away to a depth of two inches, while 
converting a single charge, or, say, in half an hour! Now 
he lines with a powdered argillaceous stone, called 


exhibited fragments of a lining which had only been taken 
out after withstanding ninety-six rounds. He is now making 
stecl in masses of four tons each, the largest ever made in 
a single vessel. As for the waste, of which so much has 
been said, he assured his hearers that, in treating small 
lots of English iron, it varied only between 14 and 18 per 
cent. In his new 4-ton converting vessels it is, he stated, 
but 10 per cent. In Sweden, with the pure iron of that 
country, tapped directly from the blast furnace, the loss is 
but 83 per cent. So much for the loss, and now for the 
quality of the product. Here were — of steel _— 
converted, there blooms which had been hammered. This 
was a piece of highly carbonised steel. That was a bar 
of the mildest homogeneous metal, 50 per cent., at 
least, stronger than the best Lowmoor iron, and nearly 
as malleable as copper. ‘The turning tool, the plane- 
iron, and the file, went through it almost like lead. Nor 
are these diverse qualities the results of chance. The 
almost entire combustion of the carbon of the pig metal is 
indicated by a sudden dropping of the flame, which, 
during the converting process, fills the casting-house with 
a radiant splendour, compared with which the brilliancy 
of the electric light appears dull. If then, malleable iron 
be required, this declension of the flame is the signal for 
forming. If, however, stecl of a certain grade is desired, 
it only remains to throw in a measured quantity of pig iron, 


of carbonisation being attainable by this addition. 'To set 
at rest all doubts, Mr. Bessemer’s own works, as wel! as 
those of Messrs. John Brown and Co., were open to the 
members, who were at liberty to watch, take notes, ask 
questions, and criticise to their hearts’ content. Mr. 
Bessemer informed the members of the Institution of 
Mechanical Engineers that he was ready to make perfectly 
homogeneous steel castings, whether marine engine shafts, 
guns, bells, or what not, of thirty tons weight. What 
reason have we, after what has been seen at Sheffield, for 
doubting this? The manufacture of the strongest guns, 
suited to the best forms of projectiles, may, it would seem, 
be brought almost to the cheapness and expedition of the 
manufacture of bar-iron. With a casting equally strong 
throughout, and nowhere weaker than 100,000 Ib. to the 
square inch, it would be perfectly practicable to make a 
gun, rifled according to any system, which should throw 
250 Ib., or even 500 lb. projectiles, to a distance of five or 
six miles, or which could, if required, throw shells of 
3001b. at any desirable range. We cannot think, after 
what has been already demonstrated, and with the unre- 
served publicity which Mr. Bessemer is giving to the 
subject, that the day is not far distant when English steel 
cannon will outnumber the vast batteries of the same 





} material already mounted on the Continent, especially as 


Mr. Bessemer’s instructive paper “On. the | 


“ganister,” found near Sheffield, under the coal, and he | 


containing a known per cent. of carbon, any useful degree | 





the Bessemer steel will hardly cost one third as much as 
that of which the Prussian cannon are made. 


THE THAMES EMBANKMENT. 


THE report of the Thames Embankment Commission, 
which we published last week, completely swamps all the 
ingenuity with which it has been sought to improve the 
river side between Westminster and Blackfriars. There 
is not a word of encouragement for the high and low 
levels, the light iron viaducts, the neatly concealed sub- 
ways, nor the hundred and one contrivances of which so 
much has been heard in connection with this great work. 
Those, too, who would have put down something, a mile 
and a half long, and answering more to the description of 
a detached breakwater than a river embankment are dis- 
missed, almost without notice. Mr. Sheilds is the only 
one of the fifty odd competitors mentioned by the commis- 
sion, his plan, which is a modification of Mr. Walker's, 
proposed twenty years ago, being the only one which, in 
its general features, finds any measure of approval. If the 
recommendations of the commission are to heeded, we 
are to havea simple solid embankment between West- 
| minster-bridge and the east side of the Temple Gardens, 

nowhere higher than the gardens themselves, and reaching 

out, at the widest part, to Hungerford pier. The average 
width would be about 180ft., that at Richmond-terrace 
being 220ft., at Hungerford 320ft., at Somerset House 
120ft., and 220 ft. at the Temple. From the Temple to 
Blackfriars’-bridge there would be a viaduct, 70ft. wide, 
the arches affording means of ingress for barges to the 
present wharves of the City Gasworks and other property 
adjacent. As for the wharves between the Temple and 
Westminster the solid embankment, of course, displaces 
them altogether. If it be practicable to buy off the 
wharfingers, construct the proposed works, and, besides, 
to cut astreet from Blackfriars to the Mansion House, 
and make all compensations, for £1,500,000, the cost 
| estimated by the commission, the work will hardly be 
looked upon as extravagant. £2,000,000 has been the 
amount, commonly sect down for the undertaking, and there 
will be many who will be prepared to see it even yet 
reach a still higher figure. 

As for the fitness of the plan proposed by the commis- 
sion, it will, we think, meet gencral approval. It is easy 
to perceive what would have been the condition of the 
foreshore, had it been converted into a long stretch of 
| docks, each dock having not only its own frontage on the 
| river side, but a “ base of operations” if not actual ware- 
| house frontage on the roadway outside. The docks 
foameg have been turned to such account that in a 
| 








short time the whole additional roadway would probably 
have been occupied with their traffic. They certainly 
| would, toa great extent, have defeated the object which 
| the public have had in view in urging the construction of 
the embankment, this object being, not an extension of 
| the port of London, but the formation of an additional 
thoroughfare, affording a new outlet for traffic, and also 
| an attractive and agreeable promenade—in short, to make 
the north bank of the Thames something like what both 
banks of the Seine, at Paris, now are, or, at least, equally 
commodious with those of the Clyde at the Broomielaw. 
In carrying out the solid embankment there would be little 
room for any exercise of ingenuity, and, as an engineering 
work, it would not possess the slightest novelty. We do 
not think this is to be at all regretted. A good substantial 
| Tiver wall, with either a plain parapet and coping, or a 
| railing, and with solid filling at the back, will satisfy all 
| but the few disappointed designers of different works 
| for the same purpose. We must not be in too much of a 
hurry, however, to see the work begun, for while it might 
| be completed in three or four years, it may, by some mis- 
| chance, be twenty years before the last load of bailast is 
laid. 


HIGH RAILWAY SPEEDS, 

Mr. GeorGE Ropert STEPHENSON’s dogma, as ex- 
pressed in the pamphlet to which we briefly called atten- 
tion last week, is, that losses of life and property on railways 

are caused by “ high speeds.” 

We demur to this logically. The highest animal speed 
known is that of swift birds through the air, and no 
accident occurs to them by reason of rapid motion. It is 
| true that they might strike against a tree or tall chimney, 
| but, in that case, the tree or chimney, and not the speed, 
would cause the accident. So on railways, it is not the 
speed, but the impediments to speed, which involve the 
difficulty. ‘The veriest tyro can understand these impedi- 
ments, and were George Stephenson to be born again, free 
from all past prejudices, no one would scoff more at the 
imperfections of rails and rolling machinery, or set to work 
more earnestly at remedying their defects. He was an 
engineer, and, if an engineer means anything, it is a man 
capable of doing something mechanically useful not done 
before, after his own fashion, and not by fixed rules, 

The sources of accidents on railways are, mechanically 
speaking, the imperfect structure of wheels and per- 
manent way, calculated to produce excessive friction, 
and aggravated by the weights on the driving wheels of 
the locomotive. There is a certain load which a well-made 
rail and tyre will sustain without crushing, and if this load 
be not exceeded, and the movement of all the wheels be 
simply rolling, or transference of surface without sliding, 
and the wheels be elastic instead of rigid, heavy irregular 
blocks, the duration of the tyre and rail ought only to be 
limited by oxydation. Mechanical attrition would scarcely 
exist. 

Some years since, when the battle of the gauges ran 
high, Mr. Bidder tried, on the Midland, to equal the speed 
of the Great Western; but he gave up the contest, for the 
oscillation of the engines became perilous. It is true that 
want of balance in the machinery had something to do 
with it; but the real cause was the imperfection of that 
permanent way which he has stereotyped in his memory as 
a standing reply to all innovators—* With a good 75 Ib. rail, 
and a 28 |b. chair, and good cross sleepers, it is difficult to 
make a bad permanent way! What more do you want ?” 

; ‘The difference in principle between the cross-sleeper 
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system of the narrow gauge and that of the Great Western 
is, that the former is discontinuous in its supports, both 
laterally and vertically, resting on a series of cast iron 
anvils called “ chairs,’ in which a loose movement exists, 
erystallising and destroying the rails by a series of knocks 
or blows. ‘Thus the rails are deflected both vertically and 
laterally by the blows of the wheels between the supports. 
On the Great Western the rails are of an inferior form to 
those on the narrow gauge; but they are laid on a con- 
tinuous longitudinal bed of timber, and are bolted down so 
that they are, practically, on a continuous lateral support. 
The two longitudinals are framed to cross transverses, and 
till the rail—which is, vertically, very weak—crushes into 
the timber, the line, as a mechanical structure, is very far 
superior to the “ difficult-to-make-a-bad-permanent-way” 
invented by Mr. Bidder. The correction of the want of 
vertical strength in the rail of the Great Western involves 
no difficulty, and has often been pointed out in our pages. 

The pamphleteer states—“ Under all circumstances the 
action of the wheel of a railway carriage on a rail, not- 
withstanding the elasticity of the springs, is, in effect, only 
a succession of jumps.” 

This might be the case with a rough or a rusty rail be- 
neath a wheel; but with a smooth rail and smooth wheel, 
if jumping takes place, it simply demonstrates some other 
imperfection, and this brings us to the consideration of 
“ What is a wheel ?” 

Old Bailey—not the law court, but the old dictionary 
maker—tells us that “to wheel is to turn about.” Every 
wheel in England can perform this feat, in town and 
country ; but on railways, as yet, there is no such thing as 
a wheel. Rollers, in abundance, there are, but a wheel 

yroper there is not. ‘T'wo circles, variously formed, are 
aed fast on one shaft, and are called wheels by courtesy, 
but they will not “turn about.” If these rollers be of 
equal diameter where they bear on the rails they will run 
in a straight line, with mere transfer of surface, without 
sledging or sliding, but, if placed on a curved line, they can 
only move forward by sliding. And, if the two rollers be 
of unequal diameter, they will run on a curved line corre- 
sponding to the difference of diameter, with mere transfer 
of surface, but on a straight line they can only move 
forward by sliding. ‘They will not “turn about.” Only 
wheels proper, revolving independently, canrun on straight 
lines and curves with equal facility. 

George Stephenson, after a series of experiments, thought 
to overcome this difficulty by making each end of the roller 
formed by keying two wheels fast on a shaft, by making 
the sastiiuaies conical instead of cylindrical, and the plan 
answered the purpose for speeds of eight to ten miles per 
hour, provided the gauge were wide enough to permit free 
lateral traverse between the rails, so as to give free play to 
the cones. But when a speed of thirty or forty miles 
per hour is attained, the sinuous side movement of indivi- 
dual wagons, indicating that the cones are accommodating 
themselves to irregular curves of the rails, and which may 
be best observed from a bridge, under which coal or eae 
trains, loosely coupled, are moving at five miles an ay 
disappears : and whet close coupling is used, as in passenger 
trains, is altogether seovented. The train then becomes 
a sledge, and the “jumping” or hopping takes place as each 
wheel changes its movement at close intervals from rolling 
to sledging, and vice versa. If, in addition to this radical 
defect, the wheel and rail be irregular in form, there is 
abundant room for solving the question of our pamphleteer : 
“With what amount of strain, and what degree of violence, 
can you use the wheel of a railway carriage without 
breaking ?” 

But this cone is a fallacy in other modes. The principle 
set forth by George Stephenson only holds good of true 
cones and true rails. The curvature of a rail, ¢. e., the in- 
finite variety of curved irregularities, is not to be assumed 
from the vertical edge of the rail table, but from the 
horizontal surface. If the wheels bear at irregular inter- 
vals on the inner and outer portions of the breadth of the 
rail, the sliding or sledging at high speeds must be inces- 
sant. And as the coné of the wheel wears down to a flat 
or to an absolute groove, the lateral shaking becomes enor- 
mous. 

An experimental carriage on a railway in the best order, 
and at four to five miles per hour, gives a resistance of 
about six to eight pounds per ton, the railway also being in 
good order. Now, axle friction is a constant quantity, and 
as we find that the six pounds experimental resistance 
grows to twenty-five pounds or more at a speed of forty 
miles, at which the atmosphere has but little effect, it 
follows that the source of difficulty lies between the wheel 
and rail, and that, but for the facility of sledging 
afforded by the two hard substances, the train must come 
to a stand-still. 

Were an ordinary omnibus to be fitted with wheels on 
this system the horses would come to a standstill, or the 
vehicle be destroyed, before the day was over. An 
ingenious Frenchman once provided himself with an 
English patent, and put the operation in practice with a 
gig. He soon wehitied the fact, making as much noise as a 
Portuguese car in turning a street corner. 

Here, then, is one obvious source of the evil of undue 
resistance, which is made speciously to tell against “ high 
speeds,” and this evil George Stephenson, were he to come 
back again without the misfortune of having invented, and 
so having to uphold, a bad wheel, would set himself to 
work to amend, in spite of the formal dogmas so often 
announced by pompous official ignorance, that “ loose wheels 
won't answer on railways.” Were it a practicable thing to 
oil the rails, and apply sledge runners to the carriages, it is 
probable that the friction would be lessened and the 
steadiness increased, tested against the present imperfect 
method, 

Our pamphleteer is learned upon the breakage of tyres 
so far as reports go: of the philosophy of the question he 
appears to know little. He says—“'The wheels in all 
these cases were broken under the effect of the pressure 
produced by ‘high speeds, which pressure, being at its 
maximum, would not bear the additional effect of frost.” 
What he means is not clear, unless it be that high speed 
induces blows. 





The chief cause of breakage was not the frost, but im- 
perfect structure. In common practice tyres are heated, 
placed on the wheels, and contracted by cooling. This 
process is very useful in binding together an ordinary 
wheel of flexible frame, but is utterly out of place on a 
solid wheel of iron. To do its work effectually the tyre 
should have all its particles in a state of rest : as used, they 
are all in a state of strain, and the effect of a blow is to 
augment the strain. In testing a cast iron girder it is 
common to load it first, and then strike blows, which would 
have no effect without the load. Thus the strain of the 
tyre tends to bring it near the breaking point, which the 
blow completes. The action of frest tends to increase the 
strain, and render the blow more certain. 

Not only is the tyre weakened by this strain, but, still 
further to damage it, bolt holes are drilled through it, which 
probably diminishes its absolute strength by a full fourth. 
In addition, we have the crystallising effect, and the torsion 
of the axle induced by the sledging movement. 

Now, it has been demonstrated in practice, as it can be 
shown in theory, that it is not necessary to apply a tyre by 
heating, and that a tyre will run with perfect safety, and 
with less liability to destructive action by frost or by crys- 
tallisation, if not heated and shrunk on, and even applied so 
loosely as to slip round on the wheel to equalise the move- 
ment on curves. Wheels have been made with timber, on 
which the tyres are fixed cold, and which have been 
made with springs between the tyre and wheel, giving a 
result of greatly increased durability under parallel cir- 
cumstances, and consequently demonstrating greater safety. 

To say, as our pamphileteer does, p. 18, that elastic springs 
are of no use in preventing wheels from jumping, is a mere 
begging the question, so long as the wheels are not con- 
structed in conformity with the principles of mechanical 
philosophy. 

The datum governing the construction of the railway 
should be the locomotive. We are not going to argue 
against the use of powerful engines—as powerful as the 
rails can be made to bear, provided only that the 
traffic is in accordance, but we are satisfied that an 
unduly heavy locomotive may, under certain circum- 
stances, be less able to draw a given load than a lighter 
locomotive of less power. It is the question of foot or 
wheel-hold through which the power of the engine is made 
available, and, if the rail sinks beneath it, a steep incline 
will exist in front of the wheel. The best engine mechani- 
cally is one on four wheels, and, for working the heavy 
ghauts of the Indian, peninsula, two four-wheel engines, 
coupled together, are’ found to produce the best results. 
But, in constructing an engine, every pound of useless 
weight should be avoided. The lighter the engine 
relatively to its power, the more train it will draw, 
for it is sure to be heavy enough for the purposes 
of adhesion if it be well proportioned. And strength 
is not attained by mere weight, but by the proper 
distribution of the metal. And this constitutes the differ- 
ence between artistry in the best sense and mere manur 
facture. The blood horse is better than the carthorse for 
the purposes of speed, and, when the blood engine has been 
obtained, the next thing is to obtain a corresponding train. 
High speeds, no doubt, require a heavier engine than low 
speeds, but the blood horse, working by the elasticity of his 
muscles, gives a better result, with less damage to the road, 
than the carthorse with his dead weight. 

It appears, at first sight,that the most profitable arrange- 
ment for a railway company would be tocram a day’s goods 
and passengers all into one train, and draw them by a 
monster engine. But what is the per contra. An enor- 
mously expensive permanent way, at a large interest, lying 
idle through the day. An enormous risk from its 
own collisions. An enormous proportionate increase 
in the dead weight of the train to resist endlong con- 
cussion. If the train be divided into half, the proportionate 
dead weight is reduced. If trains, not exceeding 100 tons, 
be used, the way may be really permanent, and the risk 
reduced almost to 

In short, it is not high speeds, but monster trains, that 
create the difficulty and risk, and therefore our pamphleteer 
calls out for a reduction of speed in order to keep the 
monster trains going, and he would keep down the rate of 
yassenger speed in order to accommodate the monster trains. 
There is another question, both as regards engines and 
trains—the efficient springing—the springs being so 
arranged as to be equally efficient with a varying load. 
Practically, an engine ought to be as easy under the feet 
of the driver as an ordinary omnibus on London streets; 
nay, far easier, as the moe § rail should more than com- 
pensate for the increased speed. But it is, practically, a 
springless cart,on which the rider must use his ownsprings, 
by standing on his toes and not on his heels. And so all 
the world calls out for an clastic permanent way, and not 
arigid one. In truth, were it possible to make a rigid 
permanent way, the engine could not keep the line without 
a thorough remodelling; and, as it is, it causes rails and 
sleepers to sink irregularly. 

To construct permanent way efficiently would not be a 
difficult matter, were the subject approached in a logical 
method. By the method of trial and error London paving 
is approaching a common sense condition. Formerly the 
stones of the surface were rammed on a bottom of dirt, and 
sunk in succession under the blows of the wheels like a 
process of pile-driving. Now a bottom is formed 
of solid concrete, and on this the stones lie without 
sinking. So, on a railway, the sleepers lie on a 
yielding bottom of ballast or dirt, into which they sink 
with every successive blow of the engine wheels. And, 
therefore, on lines of constant traffic and heavy engines, the 
better plan would be to lay, first of all, a paving of massive 
flagstones, impervious to wet, so getting rid of the main 
difficulty of drainage, which arises from keeping the upper 
surface in the condition of a garden bed, quite porous, to 
receive and absorb all the rain which falls. On this should 
be laid longitudinal timbers to receive the rails, of sufticient 
depth to prevent defiection. With an efficient non-detlect- 
ing rail it would not be a difficult thing to lay it elastically, 
so as to get rid of concussion, and free from the mass of 
dirt called ballast, which only serves as a sponge to con- 





duct rain to the more porous pits in which the sleepers lie. 
We agree with Mr. Bidder, that a good 75 Ib. rail is an 
element in good permanent way ; but not as he may con- 
ceive it, and we have the testimony of the pamphleteer to 
its non-efficiency as used. 

At page 10 Mr. Stephenson says :— 

“ What ordinary permanent way can be expected to bear 
an engine and tender of 50 tons weight rushing over it 
with a train at fifty miles per hour? To carry such a train 
the permanent way must not only be of the highest cha- 
racter, in the most perfect state of repair, but the rails 
should be of extra weight, and should be laid with all the 
best appliances conducive to their strength. When we hear 
of ‘fished joints,’ and of a hundred other improvements for 
permanent way, what is meant but better arrangements for 
high speeds ? But these arrangements all require outlay, 
and by as much as such outlay increases working expenses, 
so much do shareholders’ profits diminish.” 

How very little does this pamphleteer know of the 
matter. Take the proverbial 75 lb. rail of Mr. Bidder, 
a 21ft. length, weighs 515 1b. Lay this, without fishes, and 
it will soon knock to pieces. Take 41b. per yard off it, and 
put that metal into fishes: a way doubly durable will be 
obtained, with no increase of weight, but with a consider- 
able reduction in cost of maintenance, and a great increase 
in safety and in shareholders’ profits. Fix the rail on the 
* good old 28 Ib. chair” of Mr. Bidder, with a bundle of 
match wood, in the good old fashion, and, at twenty miles 
- hour, you may count the bumps at the joints like the 

oose shoes of a horse, even without the monster engines ; 
and, at no great lapse of time, the ends of the rails will 
resemble old birch brooms. Whatever be the train, light 
or heavy, and whatever be the speeds used, it is the viola- 
tion of all economy not to make the joints, as far as 
practicable, of equal strength with the other portions of 
the rail. 

Our pamphleteer dwells almost lovingly and weepingly 
on the evils inflicted on carriages and trucks by the bar- 
barous practice of shunting, to get out of the way of the 
fast trains, but he says nothing of the injury inflicted in 
drawing monster trains. What is the first process of a 
driver of a heavy goods train when about to start? He 
backs his engine, and forces all the wagons into close con- 
tact by a process quite analogous to “shunting,” which is, 
we presume, a corruption of the word shunning—shunt 
—shun it. When the wagons are all in a heap, he starts; 
one wagon follows with a jerk, then the second, and so on, 
with a succession of jerks, till the whole are in motion. 
All this involves enormous dead weight to resist shocks, 
and were the driver not to take the vehicles in this manner 
he could not start at all. ‘ 

The tendency of the whole argument is, that the compa- 
nies, having gotten possession of the whole roads and 
tunnelling, now seek to convey the public in the mode which 
best suits their own profit and convenience at one dead level 
of movement; the directors and men of influence retaining, 
at their own disposal, special trains to travel at what speed 
they like. They will thus, they think, avoid the necessity of 
outlay upon their lines, and the improvement of their 
rolling stock. Rowland Hill is fighting the battle of the 
public in this matter, and the public should uphold him. It 
may be that “ mineral and local traffic lines increase in 
prosperity, while grand trunk lines do not,” and it is quite 
true that, in the old time, short stages made profit, and long 
stages did not. But we cannot forget that a million was 
added to the invested capital of the Great Northern by the 
opposition of other lines competing for long traffics, and 
there is no doubt that, if an enterprising engineer were to 
demonstrate to-morrow, and get up a company to construct 
a passenger line between London and Liverpool, to be 
worked by short and fast trains, relieving the London and 
North-Western from the necessity of speed, there would be 
instantly got up an opposition, regardless of expense. But 
the world will not be turned backwards to suit their con- 
venience. If they have arrived at the time when they can 
attain the addition of the canals, with a large, slow traffic, 
local and other, to make a paying income, they must leave 
the fast passenger traffic to those who can conduct it 
better. 

We come to the conclusion that it is not high speed, 
but monster trains, which cause the difficulty. 4 
common roads any amount of traffic can pass, because each 
turn of a single carriage is under control, and the dead 
weight is not in excess; but on railways all the traffic is 
on the same track, and the dead weight becomes enormous 
and unmanageable. 

Speed is an important element, and it is far more important 
that good roads should be fitted to speed, than that speed 
should be fitted to bad roads. But the limit of the engine 
weight is what the rails can safely bear, and the monster 
train must be shorn to a fitting length to suit it. 





DEATH. 

Diep, July 20th, 1861, at his residence, Cwm Donkin Villa, William 
Kingston, Esq., C.E., in his 8lst year. He held the situation of master 
millwright and chief engineer in her Majesty’s Dockyard, Portsmouth, for a 
number of years. He combined sterling worth with integrity of principle, 
and died as he lived, beloved and respected by all who knew him, and he 
will be deeply mourned by his relatives and friends, 








Fresh Parnt.—It has often been asked whether the smell of 
newly-painted apartments was injurious to health or not, especially 
as conveying the emanations of certain pigments known to be 
decidedly noxious, such as white lead, orpiment, &c. Ata recent 
sitting of the Academy of Sciences, M. Chevreul gave an account of 
a paper sent in by M. Leclaire, a well-known house-painter in Paris, 
describing certain curious experiments made by him with a view to 
ascertain the effects of new paint on animal life. M. Leclaire's 
method was this:—He had deal boxes made, of the size of a cubic 
metre each, and painted white inside, with white-lead in one case, 
and the white oxide of zinc in the other, with the intervention of 
essence of turpentine. Cages containing rabbits were then put in, 
and the effects watched, with the following results :—1. The animals 
did not suffer particularly when there was a sufficient current of air 
through the boxes; but, 2, they suffered during the first 12 hours 
when the current of air was suppressed, after which time they 
gradually recovered, none dying during the experiments.—3. None 
of the animals appeared to be affected by the paint when 
dry, hence M. Leclaire concludes that emanations of oil of 
turpentine are not dangerous, when fresh, in ventilated apartments, 
and that, as soon as‘ paint is dry, it is innocuous, whether the apart- 
ment be ventilated or not. 
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EXPERIMENTS AT SHOEBURYNESS. 

Dvurine yesterday some interesting experiments were conducted at 
Shoeburyness, under the superintendence of the Iron Plate Commis- 
sion, upon two new kinds of targets, built up to resemble a portion of 
an iron-plated frigate’s broadside. One target was sent in to be 
experimented upon by Mr. Fairbairn. This was about 10ft. long by 
6ft. high, and consisted of four plates 5in. thick, the upper and lower 
being each about 10ft., the two in the centre being only 5ft. each. 
The peculiarity of this target was that there was no wooden backing 
to the armour plating, for the attention of the Comission has lately 
been much directed to endeavouring to ascertain how far it is 
possible, by a slight increase in the thickness of the plates, to do 
away entirely with the weight and expense of the vertical and 
horizontal mass of timber beyond them. Another peculiarity was 
the effort to do away with the acknowledged source of weakness 
which arises from holes having to be drilled in the plates for the 
bolts t fasten them to the ship's side. In nearly all cases where 
plates have been fractured by shot, the crack has commenced from 
one of the rivet-holes. There were none of these in Mr. Fairbairn’s 
target. The plates were fastened directly to what in an iron frigate 
would be its outer skin, which, in the case of the target, was repre- 
sented by wrought iron fin. thick, From the inner side of this were 
rib girders, much of the same kind as the iron ribs of a frigate would 
be. These were fin. thick by about 1lin. deep and 18in. apart, with 
stout angle-irons fastening them to the outer skin. From inside this 
skin the rivets were let into the plate like tapped screws, penetrating 
an inch and a-half into the 5-in. armour plate. The iron 
used in this target was of the very best kind, and the whole of 
its workmanship was admirable and substantial to the last degree, as 
the tests showed. First, a flat-headed steel shot, about 1 1b, in weight, 
was fired against it to test the quality of the iron. This made only a 
dent of a quarter of an inch in depth. ‘wo of Armstrong's 40 1b. shells, 
filled with sand, were next discharged point blank at a distance of 
100 yards. They also dented the iron to the depth of some jin., but 
otherwise seemed to have but little effect, except upon the rivets of the 
angle iron inside the sheathing, which were apparently somewhat 
started. Two flat-headed 40-pounder cast iron shot, firedat the same 
range, produced more effect. Their indentation was quite Zin., if 
not more, and the rivet-heads holding the armour plates were 
evidently shaken, though apparently they held as firmly as ever. 
The 100-pounder Armstrong was next tried at 200 yards, with a 
shell filled with sand. This broke one of the angle irons of the 
inner sheathing, made a deep dent, and started some of the smaller 
rivets, yet on the whole surprisingly little damage was done, and, 
practically, the target seemed as strong as ever. A solid 100- 





pounder elongated shot was then tried, and this struck with atremen- | 
dous blow the centre of the mark, the effect of which visibly started | 


the plates, and rather curved them outwards at some of their 
joints. The effect of two shots from a solid 68-pounder at 100 yards 
shook the armour plates still more, starting them from the skin to 
which they were bolted, and denting them an inch and a-hali, A 
200-lb. elongated flat-headed shot was then fired at 200 yards 
range. ‘This ponderous missile not only made a very deep dent 
where it struck, but bulged the whole target in, shaking all the 
plates loose, and breaking some of the screws which held them. 
Still, however, no plate gave way under these tremendous visita- 
tions, nor had any of them been detached. The last shot tired was 
witha 120-pounder, at 800 yards, and the effect of this was final. By 
the force of the concussion the upper plate, with one of the centre 
small ones, was completely detached, and came crashing down, 
leaving those that still remained in a very shaky and precarious 
condition. The tapped screws which fastened the plates were nearly 
all broken, and the main girder rib broken. It was, however, con- 
sidered by all on the ground to have withstood the rude assaults it 
had received in the most extraordinary manner. ‘lhe screws held a 
great deal longer than any one expected, while the plates, though, of 
course, much battered and defaced, were not only not broken, but 
showed no symptoms of becoming so. On the whole, therefore, it was 
considered that the resistance offered by a target built on this plan 
had been most satisfactorily proved, and the value of some of its 
improvements established. 

The next experiments were made upon a target invented by 
Mr. Roberis. This was the very reverse in principle from Mr, Fair- 
bairn’s, inasmuch as the thickness of the iron plates was diminished 
while the backing was timber 18in. thick, instead of fin. iron plate. 
Mr. Fairbairn’s showed how shot-proof frigates might, with advantage, 
be made ofiron only, while Mr. Roberts’ was designed to prove that 
wooden ships could be as easily rendered shot-proof asif specially built 
for the purpose. The back of this target was formed of wrought 
iron jin. thick. To this were fastened iron T-plates, which on 
a frigate would run along the vessel’s side fore and aft. Between 
these were fitted oak beams 9in. square, which being all tight 
caulked, hold the plates firmly in their position, so as to pre- 
veut lateral bend, and enable them to resist the maximuin pressure 
due to their strength. Over this again comes another layer of beams 
and T-plates, placed vertically, fitted in the same way, and bolted 
firmly in to the ship's side. Over all this come the armour plates. 
Each of these latter are 3in. thick and 2ft. wide, and made in an 
angular form, something like a wide shaped letter V. All the joints 
are planed so as to insure accuracy of fit, and thus, when a ship's side 
was covered with these plates, the alternate angular projections and 
recesses would resemble in shape, on a small scale, the ordinary ridge 
and furrow roofing used in glass buildings. Where the longitudinal 
joints occur a recess is cut in the plates, into which is fitted an iron 
rib 6in. wide and 4}in. deep, the outside face of the rib being also 
angular. These joint ribs are fastened through with 1}-in. bolts, 
while the v-shaped armour plates are secured by @-in. bolts 18in. 
apart. Each armour plate rises from the side of the ship to an angle 
of about one foot in height, the face of each angle being also a foot 
in depth. On this system Mr. Roberts contends a ship may be built 
of the same strength, costing only one-fifth of the money required 
for a ship constructed wholly of iron, and being only one-third of 
the latter’s weight. The target experimented on at Shoeburyness 
was built entirely on the principle we have here mentioned, and was 
on the whole an exceedingly fine piece of workmanship. Mr, Roberts 
and Mr. Burn, C.E. (who is associated with Mr. Roberts in his in- 
vention), had, however, committed the serious fault of having their 
target made too small. 1t was only six feet by four, and consequently, 
as all the shots were aimed low, they struck almost on the same 
spots, which wanted the surrounding support a larger target 
would have naturally afforded. So tar the test of strength was 
taken at a disadvantage to the invention. ‘he first shot fired 
at it with a 11b. flat-headed steel ball to test the iron struck 
upon the angular face of one of the armour plates. Yet, in spite of 
this, it apparently made as deep a dent as a similar projectile had 
made in the flat upright plates of Mr. Fairbairn’s target. ‘i'wo 40 lb. 
shells, filled with sand, were then fired from an Armstrong at 
100 yards, but did no perceptible damage. A flat-headed 40- 
pounder which was next fired struck one of the rib-joint pieces 
we have spoken of between the angles, and broke it. It, how- 
ever, still remained firm in its place, and a 10U-pounder Arm- 
strong shell, at 200 yards, did no apparent damage. Not so, 
however, with a solid shot at the same range, which came full upon 
the edge of the angle of the centre plate, inflicting a deep dent, and 
slightly fracturing through the plate itself. ‘The next, a solid 6s-pounder, 
at 200 yards range, hit full upon the same joint-rib which had been 
struck and broken before with a tremendous blow. It split the rib 
joint at its outer rivet hole, breaking off the end of it entirely. Still, 
however, the target was quite firm apparently. The next 68-pounder 
fired struck full upon the extreme lower edge of the mark with such 
force as to shatter the wooden frame which supported it, and turn 
the target completely over on its face. It was evident, therefore, 
that this missile hit with undiminished force, and that apparently 
striking on the angle of the plate did not, in this case at least, at all 
tend to make it glance off and so diminish the concussion. 








The experiments were resumed as soon as the shield was again 
fixed on its framing. The first trial was made with the 100-pounder 
Armstrong shunt gun, with solid shot at 800 yards range. Three 
shots were fired at the target from this, but from the extreme small- 
ness of the object (four feet by six), and the high and very variable 
wind blowing at the time, all three of them missed. After this con- 
siderable delay was caused by the large number of barges and 
sailing craft on the river coming within the range of practice, so that 
it was at last found necessary to discontinue the firing altogether 
at 800 yards, and continue the experiments with a 200 1b. solid 
shot, fired from an Armstrong at the close range of 200 yards. 
It was the concussion produced by this ponderous missile that 
did such mischief to Mr. Fairbairn’s target, and before the stroke 
of this it seemed almost certain the little target of Mr. Roberts would 
go down at once in fragments. The first shot struck full and fair 
upon the apex of the angle of the uppermost plate. Strange to say, 
however, it did no damage except to cause an indentation of 1}in., 
and starting some of the upper fastenings which secured the edge of 
the plate to the target. The second shot of the same weight struck 
one of the upper joint ribs between the plates, and broke it in three 
places, detaching one piece; but still the damage done was imma- 
terial to the plates themselves, though some of the fastenings were 
then very loose, and the centre angle plate had slipped, and was 
almost half detached. The firing at this, therefore, was considered 
sufficient as regarded a test of the strength of the plates, and, above 
all, of their backing up with timber. The general result of the 
experiments has shown that the 5-in, iron plates of Mr. Fairbairn’s 
target fastened to a f-in. skin were perfectly able, as far as 
the plates were concerned, to withstand for a very long time 
what was, in fact, a concentrated tire from the heaviest and most 
powerful ordnance in the world. It also showed that the thinner 
plates of 3in., rolled into an angulated form, and presenting, at all 
points, an inclined face to the blow of the shot, were equally well 
able to withstand a missile that, under other circumstances, would 
fracture a 4}-in. plate, and this was the object the inventor wished 
to demonstrate. The backing of the target, even after all the pound- 
ing it received, was still perfect, though only 18in. thick, and, had this 
been the hull 6f a ship, it would apparently, even if submerged, 
have remained quite watertight. The ribs which formed the backing 
to the skin inside the plates of Mr. Fairbairn’s target were, perhaps, 
a little too weak for the enormous resistance they were expected to 
exert. This, however, is a very minor fault, and one which it was 
only possible to ascertain from actual practice. It will be 
very easy to strengthen the next one constructed on this prin- 


ciple. The weak point in Mr. Roberts’ target was the rib 
jot. This, though a piece of the best wrought iron, 6in. 


by 4in., was never strong enough to resist the blow of a 100, 
or even a 68-pounder. Lut for this fault (which we presume 
Mr. Roberts will devise some expedient for remedying), and but for 
the small size of his target, it would doubtless have held out much 

The weak point common to both targets, 





longer than even it did. 
and to every other description of iron armour plate that has ever 
been devised, is the mode of fastening, either to the target or the 
ship’s side. Every bolt hole in a plate is a source of weakness, as 
from them all fractures take their rise. The expedients which have 
been devised to remedy this, by having tapped screws at the back 
of the plate, are, perhaps, better for preventing fractures; but they 
are certainly not better adapted for what Is the ultimate object of all 
these fastenings, viz., securing the plate to the ship's side. ‘This 
is the real point to which engineers should now direct their atten- 
tion. The shape, thickness, and angle of plate best adapted for 
keeping out the shot will then be very easily ascertained. On the 
whole, however, the experiments at Shoeburyness against these 
iron targets we have described were regarded as about the most 
satisfactory which have yet taken place there. 


Bertram’s Wetvev Beams.—A considerable number of Bertram’s 
patent welded beams have been landed during the last few days at 
Deptford and Woolwich Dockyards, for fitment as deck-beams on 
board the various ships now building, similar to those supplied to 
the Warrior, Black Prince, Resistance, Defence, and other ships of 
the same construction. 1t appears now to be the decided opinion of 
most scientific men of the iron shipbuilding and engineering profes- 
sion, that most of the disasters at sea and boiler explosions occur in 
consequence of the inherent defectiveness of the rivetting system, 
and the more so for ships, as the metal is more cut away, to obtain 
the countersink for the rivet-head, by which a smooth skin is 
obtained, thereby giving speed to the vessel which could not be 
attained if the heads projected outside. Another source of weakness 
in the rivetting system is the attaching the water-tight bulkheads to 
the side of the vessel, by a row of rivet-holes in a straight line, 
round the ship, which perforation weakens the vessel in a similar 
ratio to that of the separation on the postage stamp, thereby showing 
the desirability of bringing out the welding process, so that all 
sheet iron structures, whether of ships, steam boilers, &c., might be 
made in one entire piece.—7Times. 

Artiric1AL Suaar.—It is well known that sugar is a widely-spread 
substance in nature, and that it may be obtained in a variety of ways. 
Thus starch, moderately heated with sulphuric acid, becomes gum ; 
but if the temperature be increased it is turned into sugar—these 
three substances, starch, gum, and sugar, being isomeric, that is, 
having the same chemical composition, and only differing from each 
other by the arrangement of their particles. In a recent communica- 
tion to the Academy of Sciences, M. Boutlerow announced the syn- 
thetical formation of a substance which bears great analogy to 
common sugar. The iodide of methylene, treated with the oxalate 
of silver, produces di-oxy methylene, a substance which is easily 
dissolved, by the aid of heat, in a weak solution of potash or soda, 
barytes or lime. When boiled with the latter the solution, which is 
colourless, soon assumes a yellowish hue, which ultimately turns to 
a brownish yellow, and the characteristic odour of di-oxymethylene 
is replaced by the smell of burnt sugar. ‘The solution is then evapo- 
rated, and the residue treated with alcohol, when a formiate of lime 
is separated from an uncrystallisable substance which M. Boutlerow 
calls methylenitane, and it is the new saccharine substance, possessing 
a taste of liquorice and a smell of burnt sugar. Its other chemical 
properties tend to confirm the opinion that it is a kind of sugar. 


Rattways iN THE Nortu.—The following observations from our 
contemporary, the Railway Times, show how prosperous all the great 
railway undertakings of the north have become during the last few 
years :—With an increase of twenty-five miles on its own regal 
domain, the North Eastern still exhibits an advance in income, and 
may well be proud of having earned £1,270 on each of its 789 miles 
during the past half-year, in comparison with £1,219 8s. on its 764 
miles in 1860. The Newcastle and Carlisle affords another instance 
of the frequent benefit that accrues from putting directors and 
managers on their good behaviour. It is something for this com- 
pany, so long dormant, and unwilling to be troubled with the ex- 
citement arising out of a continually progressive traflic, to boast of 
having been able, with or without assistance, to secure £1,203 per 
mile, instead of £1,033 at the period when the necessity for amal- 
gamation with the North Eastern was supposed to have become 
sufficiently evident. The Stockton and Darlington also makes a 
rapid stride towards its climax of prosperity. A revenue which is 
equal to £1,611 on 123 miles (in contrast with £1,579 on 1194), and 
a goodly number of which are leased at six per cent., cannot be 
otherwise than in the most prosperous condition. The West 
Hartlepool is quietly pursuing its onward and upward way. This 
short line of 39 miles, aided by its admirable harbour and well- 
sheltered docks, is continually improving in receipts. From 
£2,157 18s. in the six months ending 30th June, 1859, the average 
income per mile is now £2,961 16s.; an increase equal to about 
thirty-five per cent., in two years. The receipts of this undertaking 
have more than doubled within the comparatively short period of 
six years, and that, too, despite not a few difficulties in raising capita 
to meet the exigencies which rapidity in increase of trafiic involve. 
We should be glad to see a statement of the increased income of the 
Midland and Southern lines. 
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Sream Navication IN tHe East. — The directors of the China 
and Japan (Coast and River) Steam Navigation Company have con- 
tracted with Mesers. John Laird, Sons, and Co., of Birkenhead, for 
the vessels of different classes required to commence the trade, 
The first iron steam vessel to navigate the China waters —the 
celebrated Nemesis, Captain Hall—was the handiwork of Messrs. 
Laird. She was followed by the Phlegethon, Ariadne, Medusa, &c., 
all built by them for the Honourable East India Company's service. 
Since this time, now more than twenty years ago, Maem, Laird 
have been continually constructing vessels for navigating the seas 
and rivers of the East, and, it is not too much to say, have built up 
for themselves a fame as deservedly high as it is world-wide. The 
China and Japan Company's steamers will be ready to leave 
England so soon as the season is open for the passage to their desti- 
nation, so as to be in operation by the summer of 1862. 

Tue Burvore ror tue Exuirrion or 1862. — The works are 
progressing with great rapidity, not merely upon the ground, but 
at a distance from the scene of operations at Brompton. Bricks are 
being moulded and dried by the million; iron is fusing and melting 
at Staveley for the thousand columns and girders; ships are con- 
veying the timber from Canada and Norway; the glass is in course 
of manufacture at Newcastle; and an extensive organisation of 
manual labour is actively employed in preparing and putting 
together the materials for the greatest building of modern times. 
There are upwards of 1,200 columns and 800 girders, which will 
require to be placed in position, and the aggregate weight of this 
ironwork will be over 4,000 tons, or one-fourth more than the 
tonnage of the iron-clad steam rams recently launched. ‘The nave 
of the building, which terminates at either end in the colossal 
dome, is85ft. wide; it is formed of double columns coupled together. 
One of these columns is circular, the other square ; the former faces 
the nave, and they are each 12in. in diameter. The pairs of 
columns are placed 25ft. apart; the circular ones carry the roof 
girders, and the square ones will support the girders which carry 
the galleries, and will also serve as pipes for the conveyance of the 
water from the roof. On the right and left of the nave are two 
side aisles formed of iron columns 8in. in diameter, and placed 
25ft. apart, and these will carry the galleries 50ft. in width. On the 
right of the nave, and beyond the 25ft. aisles, are two others formed 
of a fourth row of columns and the party wall which separates the 
building from the grounds of the Horticultural Society. These side 
aisles are 50ft. wide. On the left, entering from the Exhibition 
road, and beyond the two side aisles, there is a third avenue, which 
fills up the space to the walls of the picture gallery, The iron 
columns which will support the enormous domes are twice as large 
as those which are placed in the nave. They are 2ft. in diameter, 
and the different lengths will be secured to each other by screw 
bolts passing from the outside. The only mode by which these bolts 
can be screwed up will be by lowering a boy down the inside of the 
columns, who will have sufficient room to use the winch for screwing 
up the nuts. The domes will be supported on eight pairs of 
columns, one pair being placed at each angle of the octagonal area 
which the domes will cover. The brickwork of the picture galleries, 
1,200ft. in length, and more than 600ft. in height, does not progress 
so rapidly as the other portions of the building which are 
formed of the iron columns and girders, Already more than 
six millions of bricks have been swallowed up in these enormous 
walls; they are not yet 30ft. high, and at least 12,000,000 more 
bricks have to be laid. The gallery, when completed, will be divided 
by semi-circular arches into compartments; of these two will be 
325ft. long, a third 150ft., a fourth and fifth 75ft., and four smaller 
ones 50ft. long. The floor of this gallery will be tested to 200 Ib, 
on the square foot. The flooring will rest upon beams of wood 
1d4in. deep, and 10in, in thickness, laid upon blocks of stone built in 
the brick walls, and in the centre the beams are supported by slight 
iron columns, which run along the centre of the carriage department 
below the picture galleries. The construction of the “annex,” or 
portion of the building in which the machinery in motion will be 
exhibited, is fast approaching completion. ‘These temporary sheds 
will be entirely of timber, and will present a pleasing and somewhat 
ornamental appearance, The “annex” is 1,800ft. in length, and 
consists of four avenues or aisles 50ft. wide, with an arched roof of 
25ft. radius, the ribs of which spring ata height of 10ft. from the 
ground from the columns on each side. At the present time there 
are about 1,200 men employed on the building, but as soon asa 
large quantity of iron is delivered, and the works are sufficiently 
advanced to admit of the flooring being proceeded with, Messrs, 
Kelk and Lucas will have at least 3,000 men at work. The strike 
has not interfered seriously with the progress of the works, and 800 
or 400 bricklayers and masons will be set to work in addition to 
those who already find employment at Kensington. 

Roya. Agricutturat Socrety.—Tne Proposep Meetine 1x Town, 
—lIr has been stated that the buildings and sheds for the exhibition 
of the Royal Agricultural Society in 1862 were to be erected in the 
Regent's Park, but we learn from the Observer that a gentleman, 
who holds a lease from the Crown, had the curiosity to look into the 
covenants of his lease when he heard that the exhibition was to be 
held in this park, and he found a covenant by which the Crown was 
absolutely prohibited from erecting any buildings either of a per- 
manent or temporary character within the outer inclosure or park 
palings. He consulted with his neighbours, and, as their leases were 
found to contain the same clauses, a communication was sent to the 
Office of Works, pointing out their privileges. ‘The Commissioners 
of Works and Forests were consulted, and they at once pointed out 
that the Office of Works, in granting permission to the Royal 
Agricultural Society to erect their buildings on the site in question, 
would involve the Commissioners of Woods and Forests in endless 
litigation—in fact, that, by the proposed infraction of the claims at 
issue, the holders of Crown property in the neighbourhood of 
Regent's Park could set the corsmissioners at defiance, and “do what 
they pleased with their own.” Under these circumstances there was 
but one course for the Office of Works to pursue, namely, to apprise 
the Royal Agricultural Society that the Office of Works could not 
give them the Regent's Park any more than Hyde Park ; but that, as a 
substitute, the society might have a portion of land beyond the 
boundaries of Battersea Park, belonging to the Office of Works, pro- 
vided that they would compensate the yearly tenants for the loss of 
the ground, pay them for their crops, and lay the ground thus 
acquired down in grass. ‘The Agricultural Society, however, 
having had a distinct pledge that they should have a site in one of the 
Royal Parks, free of expense, demurred to an arrangement which 
would entail upon themselves a large outlay, and claimed the ful- 
filment of the promise made to them, A site was then offered them 
in Battersea Park ; but inasmuch as this park is devoted principally 
to volunteers, for the purpose of drill, the society considered that 
they ought not to dispossess them; and, further, that the park is of 
so damp a nature, being in some parts below the level of the river, 
that they could not with safety bring valuable cattle on to it. This 
proposition was, therefore, declined. The society has fallen back 
upon the original promize made to them by the Government, and 
claims therefore to be properly accommodated according to the 
original understanding. Prince Albert is president of the sociéty for 
the ensuing year, and a requisition has been sent to him, on behalf of 
that body, to convene a special meeting to decide what had best be 
done. This meeting will, it is understood, be held next week, but as 
the Chief Commissioner of Works, in his place in the House of Com- 
mons, stated that it would not, owing to the objection raised, be 
advisable to have the exhibition in Hyde Park, and as the Regent's 
Park is closed against the Exhibition, for the reasons above stated, 
while as Battersea Park is so objectionable that exhibitors will not 
send their cattle, it is a very nice question to decide what shall be 
done in an emergency. It is rumoured, however, that the society, 
who cannot, or rather will not, obtain a site in either of the parks, 
will be compelled to take ground of their own for the time being, in 
the neighbourhood of the Great Exhibition. And though it may be 
inconvenient to them to pay where they have been in the habit of 
receiving, yet they will eventually come off better, even in @ 
pecuniary point of view, than if they had a site given to them by the 
Government. However this may be, there is very little doubt the 
society will be compelled to adopt this course. 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months. 

710. WittiAM ANDREWS, Woburn-chambers, Henrietta-street, Strand, 
London, * Improvements in insulators for telegraph wires,”—Petition ve- 
corded 21st March, 1361. 

918, JAMes Whitt, Bridge-street, Blackfriars, London, “ Improvements in 
the mode of manufacturing and designing postage letter paper, postage 
envelopes for letters, and postage wrappers or covers for newspapers and 
other printed matter.”—A communication from John Boyles Murray, New 
York, U.8.— Petition recorded 13th April, 1861. 

1544, SAMUEL Ricnarp Smytu, Dover, Kent, ** A new or improved steam 
boiler.” —Petition recorded 17th June, 1861. 

1560. WILLIAM FLeminG, Edinburgh, Mid-Lothian, N.B, ‘ Improvements 
in machinery or apparatus for manufacturing snuff.” 

1562. ANDREW Wuite Gibson, Belfast, Antrim, ‘‘ Improvements in mills 
for the manufacture of barley and rice, ”"— Petitions recorded 18th June, 
1861. 

1572. Joun Loven, Fenchurch-street, London, “ Improvements in furnaces, 
boilers, and condensers of steam engines, part of such improvements being 
applicable to other purposes.”—Petition recorded 19th June, 1861. 

1640. Joun Cowan, Barnes, Surrey, ‘‘ Improvements in apparatus for re- 
burning animal charcoal. "— Petition recorded 26th June, 1861. 

1685. Kovert Ricuarpson, Great George-street, Westinins r, London, *f An 
improved railway chair for railways,” 

1687. Josep WooLLATT, Preston, Lancashire, “ Improvements in looms.” 

1689. JAMES BENNIE and WILLIAM Morrat, Johnstone, Renfrewshire, N.B., 
“Improvements in the manufacture of heels, clog-irons, horse-shoes, chain 
links, and similar articles, and in apparatus therefor.” 

1691. CHARLES GiLroy, Southampton, “Tinproved | means of resisting and 
extinguishing fire in buildings or on board ship. 

1695. PeTeR Spence, Newton Heath, ates, “Improvements in 
economising the manufacture of sulphuric acid, and in obtaining copper 
from ores used in such manufacture.”—Petitions recorded 3rd July, 1861, 

1697. Joun Patrerson, Beverley, Yorkshire, ‘‘ Improvements in machinery 
for applying the power of horses or other animals to drive mills or other 
machines,” 

1699. KictarpD Minis, Bury, Lancashire, ‘ linprovements in washing, 
wringing, and mangling machines.” 

1700. JAMES Mornis GALk, Glasgow, Lanarkshire, and THomas KENNEDY, 
Kilmarnock, Ayrshire, N.B , “ Improvements in taps or valves.” 

1701, Wituiam Henry Luprorp, Staveley, Derbyshire, ‘* An improvement 
or improvements in the manufacture of brooms and scrubbing brushes.” 

1703. JouN Wester, Gloucester-street, Pimlico, London, * Improvements 
in compositions used for lubricating railway and other axles.” 

1704, Tuomas Winson and JAMES Granam TarTERs, Felling, near Gates- 
head-on-Tyne, Northumberland, ** Improvements in treating tank refuse 
or soda waste,” 

1706. Bevan GronGk Storer, Hackney, Middlesex, “‘ An improved method 
of and machinery for amalgamating ‘and for effecting the separation of 
gold from earthy and other matters containing the same.”—Petitions re- 
corded Ath July, 1861. 

1707. BENJAMIN Fow.er, jun., Liverpool, ‘‘ An improved sewer and sink- 
trap.” 

1708. Joun Hutsoyx, Richmond, Surrey, “ Improvements in cornices, laths, 
and panels for bedsteads and other articles of furniture, 4 

170%. OSMUND WILLIAMS, Dursley, Gloucestershire, ‘* An improved mixture 
or liquid for extinguishing x fire, ‘applic: uble also for preparing or saturating 
various kinds of materials and fabrics for the purpose of rendering the 
same non-inflammable.’ 

1711. JuLes Emine MELON pe PRAbOU and Louis Gustave Lrcog, Rue St. 
Appoline, Paris, “ lmprovements in apparatus for lighting.” 

1712. Roserr Lakin, Ardwick, Lancashire, and Joun Wain, Manchester, 
** Improvements in certain machines used in preparing to be spun, and in 
spinning cotton, wool, and other fibrous substances.” 

1713. WILLIAM ENGLAND, Wollaston Works, Stourbridge, Worcestershire, 
“An improvement or improvements in the manufacture of bricks.” 

1714, Lewis Rovaiutoyx, Bedford- Old Kent-road, Surrey, ** Improved 
apparatus for extinguishing fires.”—Petitions recorded 5th July, 1861. 

1710. Joun Dean, Derby, * Improvements in machinery or apparatus for 
propelling vessels.” 

1716. James Rowerts BLack, Sumner-place, Onslow-square, and HENRY 
WILLIAM Srratr, Walbrook-buildings, London, ** Improvements in the 
manufacture of boxes, cases, tubes, rings, and such like articles and ma- 
chinery for the same.” 

1717. Rovknr ANGusSMiti, Devonshire-street, Manchester, ‘* Improvements 
in purifying gas.” 
171s. THomMas WILson, 

in movable spanners or serew-wrenches, 

1721. Thomas Siri, Bolton-place, Upper Church-street, 
Middlesex, “ Improvements i in the construction of bells, 

1723. JAMES RipspALE, Stoke Newington-green, London, “ Improvements 
in inkstands applicable to the stoppers of bottles.” 

1725, CHARLES Faknow, Great Tower-street, London, ‘ Improvements in 
apparatus for affixing’ or applying capsules to the necks of bottles and 
other vessels.”’ 

1726. ALFRED Nosie, Bristol, ‘ Improvements in obtaining products from 
alkali waste and gas lime refuse.” 

1727. Etias Rowson HaNnvoock, Norfolk-street, Strand, London, ‘ Improve- 
ments in machinery for obtaining and applying motive power. ag 

1728. Gronar Ture, City-road, London, “ Improvements in treating 
materials for the manufacture of banners and flags. ”"— Petitions recorded 
6th July, 1361, 

1729. JAcobSNipER, jun., Rue Gaillon, Paris, “ A method of utilising old or 
smooth bore cannon by strengthening and rifling them so as to render 
them efficient to fire elongated or cylindro-conoidal projectiles.” 

1730, Frepenick WARNER, Crescent, Jewin-street, and Tuomas CLARK, 
Baldwin-street, City-road, London, " Improvements in apparatus for 
_supplyi ing water to water-close’ 

W731. Richarp Hornsny, jun., Spittlegate Ironworks, Grantham, Lincoln- 

shire, ** Laprovements in machinery for washing, wringing, mangling, and 

— —Petitions recorded 8th July, 1861, 

733. THoMAS TELFORD MAcNEILL, Cockspur-street, London, ‘ Improre- 

me ats in the construction of barometers rs, and in apparatus for registering 

the indications of the same.” 

1737, Epwin Aaron Pentey, Cheltenham, Gloucestershire, ‘ Improvements 

the constraction of drawing boards.” 

FREDERICK Serre Barer, Dublin, ‘ A new or improved process for 
the induration and preservation of stone and other analogous absorbent 
substances or ma ute rials, Which process is also applicable to the production 
of artificial stone.’ 

739, WILLIAM CouLsoN PARKINSON, Cottage-lane, City-road, London, ‘* An 
improved frictionless bearing for gas-ineters.” 

1740. Joun Keats and Grornak Epwarp Keats, Leek, Staffordshire, ‘ Im- 
provements in sewing machinery.” 

1741, CHARLES CocuRANk, Ormesby Ironworks, Middlesborough-on-Tees, 
* Timprovements in treating gas in its passage from blast furnaces to the 
furnaces, stoves, boilers, or other heating apparatus where the gas is 
employed.” 

1742. Ricnarp Hornsey, jun., 
shire, ** Improvements in threshing machines. 

1743. Joserit GERM AN, Friar Gate, and Gronak Newron Browne, Kedleston- 
road, Derby, “ Improvements in apparatus to be used in shampoo- 

ing.” —Petitions recorded 9th July, 1861. 

i744. Thomas Tertivs Cuentixeworru, Buckingham-street, Adelphi, 
London, and JoNaTuAN ‘ThurtLow, Belvedere-road, Lambeth, Surrey, 
* Improvements in traction engines.” — Petition recordet Wth July, 1831. 

1746. Guones WESTON and JAMES W rsTON, Sheftield, Yorkshire, ‘* Improve- 
ments in retary steam engines and pumps.’ 

1750, JAMES Farron, Ashton-under-Lyne, Lancashire, Improvements in 
apparatus and fittings connected with steam engines ‘and boilers.” 

THOMAS KeEves, jun., Bratton Westbury, Wiltshire, ** Improvements 

n apparatus for applying salt or other mate rial to the roots of weeds,” 

A754. ‘THoMAS Goop MEssknare, High-street, Loughborough, Leicestershire, 

‘Improvements in the construction of valves.”"—Pelitions recorded 11tt 
1. 
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1748. Joun Apams, King William-street, London, 
revolving fire-arms, and in cartridges for the same 
Lith July, Usel, 

1762. CHARLES Mascnwitz, jun., Birmingham, “ Improvements i in taps or 
stop-cocks for liquids, steam, and gas.”—A communication from Joseph 
Berger, Biala, Austrian Galicia. 

1704. JAMES PickeRtNe, Clitheroe, Henry PickertNe, Burnley, and N 
PICKERING, Wingates, Westhoughton, Lancashire, - Improvements in 

self-acting mules for spinning cotton and other fibrous materials.”—Peti- 

tions recorded 1th July, 1861. 


“Timprovements in 
—Petilion recorded 


NATHAN 








Patents on which the Stamp Duty of £50 has been Paid. 


1652. Bexyamin Biake, Eccleston, near Prescot, Lancashire.—Dated 22nd 





1662. Harny Barser, Leicester.—Dated 23rd July, 1858. 
1679. JAMES TAYLOR and JouN Nimo, Glasgow, Lanarkshire, N.B.—Dated 
26th July, 1858. 
1946. WittiAM Epwanp Newton, Chancery-lane, London.—A communica- 
tion.—Dated 27th August, Is53. 
1979. WituiamM Ross, Hales Owen, Worcestershire.—Dated 31st August, 
358. 


1980. ALFRED Vincent Newton, Chancery-lane, London,—A communica- 
tion,—Dated Slst August, 1958. 











7 HENRY JACKSON, Powis-street, Woolwich, Kent.—Dated 26th July, 


1008. CONSTANTINE Nico.aus Korrvna, Liverpool.—Dated 27th July, 1858. 

1711. JAMES Muserave, Belfast, Ireland.—Dated 29th July, 1858. 

1€96. Grorce Hur, Norwich, Norfolk.—Dated 28th July, 1858. 

1698. ALEXANDRE PouGavtt, Decize, Niévre, France.—Dated 
1858. 


Patents on which the Stamp Duty of £100 has been Paid. 
1627. Francis PrEsToN, Manchester.—Dated 25th July, 1854. 
1661, ALEXANDER Law, Glasgow, Lanarkshire, N.B. oe Faw 27th July, 1854. 
1750. WitttaM Hoveuton CLansury, Pitt-street, Norwich, Norfolk. —Dated 
llth August, 1854. 


28th July, 





Notices to Proceed 

630. CuarLEs GAMMON, Cloak-lane, London, ‘‘ Improvements in the mode 
of forming ventilators.”—Petitiom recorde’ 14th March, 1861. 

668. EDWARD CHARLES MORGAN, Norwich, Norfolk, ** Improvements in pro- 
tecting ships and fortification 

670. WILLIAM FREDERICK HENSON, New Cavendish-street, Portland-place, 
London, ‘‘ Improvements in railway carriage, buffer, and other springs.” 
—Petitions recorded \6th March, 1861. s 

678. CoNSTANTINE Nicolaus KorruLa, Holborn, London, ‘ . mae 
the manufacture of soap. "Petition recorded 18th M eh, 1801 

695. Henry ALBEKT Gartiett, Thetford, Norfolk, “ Improv ements in ap- 

paratus to protect the flame of a candlefrom draught.” 

696, JOUN RIDLEY, Stagshaw, Northumberland, ‘* An improvement in reap- 
ing machines.” 

701. NATHANIEL Lioypand Joun GALLEMORE Daz, Church, near Accrington, 











Lancashire, ‘‘ Improvements in dyeing and printing textile materials and 
fabrics.” — Petitions recorded 20th March, 1561. 

700. Groroe Baxter, Govan, Lanarkshire, N.B., ‘‘ Improved apparatus for 
propelling vessels.” 

710. Wintiam ANbrews, Woburn-chambers, Henrietta-street, Strand, 
London, *“ Improvements in insulators for telegraph wires.” 

713. ALFRED HEAVEN, Richmond-grove East, Longsight, and Ropert SMITH, 
Higher Chatham-street, Choriton-upon-Medlock, Manchester, “ Improve- 
ments in embroidering machines.” — Petitions recorded 21st Murch, 1561. 

716. WILLIAM McINtTyRE CRANs King William-street, London, ‘‘Im- | 
provements sew ing machines.”—A communication from James Frost, 
New York, , 

724. Epwarp He mpurys, Deptford, Kent, “Improvements in steam 
engines,” ° ? 

729. ABRAHAM Haury, Frome, Somersetshire, “ Improvements in power- 
looms for weaving check patterns and in connecting rods for power- 
eens recorded 22nd March, 1861. 

Tuomas CARDWELL, London, and Davip CampbeLi, Derby-buildings, 
ge any “Improvements in machinery for pressing or baling cotton 
and other substances.”—Petition recorded 23rd March, 1861. 

742. Joun Triprerr Hopes, Birmingham, “ An improvement in or addition 
he victorines, boas, collars, and other like articles of dress for females.” 

. SIDNEY ALEXANDER BEERS, Brooklyn, New York, U.S., ** Improvements 
* rails for tramroads, and in laying down the same in streets and high- 
ways ” 

754. GEORGE FREDERICK MORRELL, Fleet-street, London, “ Improvements in 
the manufacture of sealing-wax.”—Petitions ‘recorded 25th March, 1861. 

768. JouN MacmiLLan Dunwor, Manchester, ‘‘ Improvements in machinery 
for cleansing cotton.”—Petition recorded Jith March, 1861. 

751. James Joun Fieip, Holloway-place, Holloway, London, ‘‘ Improve- 
ments in apparatus for evaporating in vacuo.” 

784. Joun RartRay, Manchester, “Improvements in window frames, 
commonly called ‘ casements or French lights.’ ” 

786. Joun Cass, Bury, Lancashire, “ Improvements in steam engines and 
boilers, and in apparatus connected therewith.”—Petitions recorded 30th 
March, 1861. 

817. WILLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in stamping 
presses, ”—A communication from Adolphus Charles Guillemot, Paris.— 
Petition recorded 2nd April, \861. 

820. RicHarp AKCHIBALD BrooMAN, Fleet-street, London, ‘‘ An improved 
method of doubling silk threads, together with machinery for effecting 
the same.”—A communication from Messrs. Beaux, Mahistre, and Kousset, 
Avignon, France.—Petition recorded 4th April, 1801. 

840. JAMES DuNN, Preston, Lancashire, ‘* Imp rovements in machinery or 
apparatus for lubbi g, roving, spi gz, and doubling cotton and other 
fibrous materials.’"— Petition recorded 5th April, 1861, 

851, BENJAMIN KNOWLES, Birmingham, ‘ Improvements fn the manufacture 
of papier maché blank trays.”—Petition recorded 6th April, 1861 

$56. WitLIAM Epwarp Gerber, Wellington-street, Strand, London, “Tin 
provements in the construction of ceilings, and partition and other walls.” 
—A communication from Jules Mathieu Dubrot, Metz, Moselle, France. 
—Petition vecorded 8th April, 1861, 

975. Joun Gsers, Middlesbro’-on-Tees, Yorkshire, ‘ Improvements in the 
construction of machinery or apparatus for obtaining motive power.”— 
Petition recorded 19th Apr il, 1861. 

987. GEORGE AUGUSTUS Hupbart and Joseru Durwam Erskine Hu DDART, 
Brynkir, Carnarvonshire, Wales, ‘‘ improvements in steam and other 
engines,”—Petition recorded 20th ” April, 1861, 

994. ANTHONY Dvu@paLE, Paris, ** Improvements in centrifugal governors 
for steam engines. "Petition recorded 22nd April, 1861. 

1000. EUGENE DE Bassano and ADOLPHE BRUDENN, Brussels, iy eae 
inthe manufacture of stearine.”—Pe/ition recorded 2ad May, 1 

1160, JEAN NADAL, Brooke's- market, Brooke-street, Holborn, Sa “Tm- 
proved candlesticks.” 

1460. Joun Mason, Nottingham,”*‘ A woollen article as a substitute for a 
sponge.” — Petitions recorded 8th June, 1861. 

1582. Joun CuLLeN, North London Railway, Bow, Middlesex, “ lmprove- 
ments in preserving wood and iron.”—Petition recorded 19th June, 1861. 
1586. MicHEL FRANCOIS ANTOINE THIBAULT DE MENONVILLE, Rue Laffitte, 
Paris, ‘Improvements in apparatus for ventilating furnaces , drying- 
rooms, stables, kitchens, and other places.”—Petition recorded 20th June, 

1861, 

1650, THOMAS SWINNERTON, Dudley Port, Tipton, Staffordshire, ‘‘ A new or 
improved manufacture of coal: -gas by the surplus or waste heat of the 
blast ovens and puddling furnaces used in the manufacture of iron.’ 
Petition recorded 28th June, 1861, 

1686. Josxru Terry, Birmingham, ‘‘ An improvement or improvements in 
the manufacture of window-sash pulleys, side-pulleys, screw-pulleys, and 
upright pulleys ""—Petition recorded 3rd July, 1861. 

1718. Tuomas WiLsoy, Birmingham, “An improvement or improvements 

movable spanners or screw-wrenches. 

1727. Euias Ronson Hanpcock, Norfolk-street, Strand, London, “ Improve- 
ments in machinery for obtaining and applying motive power.”— Petitions 
recorded 6th July, 1361. 



























And notice is hereby given, that all persons having an interest in opposing 
any one of such applic: “ations are at liberty to leave particulars in writing of | 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in | 
which this notice is issued, | 





List of Specifications published during the week ending 
i atth July, 1861. 
3098, 3d. ; 3100, 7d. 3 3101, 10d. ; 3102, 
3107, 1s. 8d. ; 3108, 6d. ; 
; 3112, 10d. ; 13, Sd. ; = Sd. ; 3115, | 
; S119, 3d. 3120, 6d. 21, BT be 
3126, 3d . 3127 3d; a 
182, 1s. Sd.; 3133, 2s.; 
4a” 3 3139, 10d. 5 ‘3140, 10d. "sian 
45, ss ; 3l4s, éd. ; 3147, 5d. : ; 3148, 
3150, 4d; 2, Od. 3 3153, Gd. 5 res Sd. ; 3155, 
“ $157, 6a. ; > 3158. 3159,. id. 5 3160, 3 3161, 4d. ; 
; 3164, Td. ; 3165, Td. 
*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
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the amount of price and postage. Sums exceeding ds. must be remitted by | 
post-ottice order, made payable to him at the Post-office, High Holborn, 
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ABSTRACTS | OF SPECIFICATION 8. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENoinerr, at the office of her Majenty 8s Commissioners of Patents, 


Cuass 1. —PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


%. H. M ATHESON, Lohore-tervace, Croydon, “ Apparatus Jor generating 
steam.” —Dated 12th Janwiry, 1861. 

The patentee claims arranging "the combustion chamber within one, two, 
or more coils of waste pipes, and combining these with a reservoir placed 
and arranged in such a manner that the water pipes may be kept constantly 
supplied with water, and a free circulation maintained ‘therein. 

107. J. H. Jonnson, Lincoln’s-inn-felids, London, ‘* Apparatus Jor obtaining 
motive power.” —A communication.—Dated 14th January, 1861, 
The patentee claims, First, the general construction, arrangement, and | 








combination ‘of for obtaining motive power, as 
descri coon, & a ee construction of slide valve for distributing 
the air and the gas in regular layers, as described. Thirdly, the application 
and use of a metallic comb or “channelled plate, forming a prolongation of 
the inlet ports, in the manner and for the purpose descri Fourthly, 
the application and use, in the working of motive power engines, of moist 
or very low pressure steam, or of water in a state of spray, in combination 
with atmospheric air and gas, as described. Fifthly, the peculiar con- 
struction and arrangement of apparatus for changing the direction or 
effecting the proper distribution of the electric currents, as described. 
Sixthly, a peculiar arrangement of gas receivers, and of the envelopes or 
water jackets surrounding the outlet passages from the cylinder, as described. 
lll. J. F. Spencer, Newcastle-upon-Tyne, ** Steam engines.” — Dated 15th 
January, 1861. 

This invention relates to certain improvements connected with steam 
engines, combined with surface condensers, and working with surface con- 
densation, instead of by the ordinary system of injection condensation ; and 
whether such engines, machinery, and apparatus be employed on board 
ships or on land. The First part of the invention consists of a mode of 
supplying surface cond Ss with condensing water when it is convenient 
or preferred to work the air pumps, or condensing water pumps, or both 
(with or without the feed and bilge pumps), by the main engines. In such 
cases the inventor works the pump or pumps for supplying the condensing 
water required for condensing the steam in surface condensers by a steam 
engine or engines worked distinct from the main engines ; the steam to 
work such auxiliary engines may come direct from the main or auxiliary 
boiler or boilers as preferred. The Second part of the present invention 
consists in a novel arrangement of apparatus and mode of working the 
combined air and cold water pump previously patented by the present in- 
ventor, or cold water pumps only, in connection with the arrangement of 
surface condensing engines (as patented on the 29th of March, 1858, No. 661, 





| and on the 17th January, 1800, No. 120). The Third part of the invention has 


reference to steam engines worked with surface condensers—either of the 
kind previously patented, and above referred to, or any other description— 
the two previous parts of this invention having reference to certain arrange- 


| ments for working the pumps of engines fitted with surface condensers. 


The inventor now adopts as his improvement an improved method for making 

up the waste of fresh water in such engines, and, at the same time, fur- 

ther economising fuel by raising the temperature of the feed-water.—Not 

proceeded with. 

134. M. F. CAVALERIE, Paris, “ Apparatus for obtzining motice power by 
centrifugal force.” —Dated ith Junua:y, 1361. 

This invention consists in the employment of a balance lever supported 
on any suitable frame, the lever being formed of twin plates united at the 
centre by a hollow cylinder in which is placed the rotating axis of the 
balance lever. At the two extremities of the lever, between the twin plates, 
are pivotted small shafts, carrying at their centre a lever bent at right 
angles, the extremity of which is weighted in proportion to the amount of 
motive power to be dev eloped. One extremity of each of these small shafts 
is terminated by a crank, as also the axis of rotation of the balance lever, 
and these three cranks are attached to a common connecting rod so as to 
render their motion dependent one on the other. The crank on the axis of 
the balance lever carries a second connecting rod, which is connected to a 
crank on the shaft of a fly-wheel, which crank is governed by another rod 
connected to one end of the balance lever. By imparting motion to the fly- 
wheel, First, one of the connecting rods will impart a movement of rotation 
to the cranks of the balance lever and to the weights attached to the ends 
of said lever. Secondly, the second connecting rod, on the other hand, will 
impart an alternating movement of rotation to the balance lever, which 


| combined action produces the motive power desired.—Not proceeded with, 





Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

114. R. Witson, Patricroft, * Improvements in screw propellers, and in machi- 

nery or apparatus for actuating the same.”—Dated 1ith Janvary, 1861. 
The essential feature of one part of the present invention is, that the im- 

proved propeller in its passage through the water presents the form of a 

solid of least resistance, and, consequently, that the particles of water as they 

impinge upon the face or foremost surface of the propeller, glide smoothly 
and without resistance over a surface which, in its cross section, represents 

a long and narrow ellipse with pointed extremities. Both the fore and aft 

surfaces of the propeller presenting this figure to the water, it follows that, 

on rotatory motion being communicated to it, the propeller will pass through 
the water as though the fluid were a solid, and in manner similar to that 
ofan auger making its way through wood. With this arrangement the 
propeller passes through the water in a perfectly smooth and uniform 
manner, and as it does so without the usual disturbance and breaking up 
of the water, there is no loss of power, and slip is avoided. The blades 
or vanes of the propeller are, by preference, formed of malleable iron, or 
of steel, the extremities being thinned off so as to give a certain 
degree ‘of flexibility to the blade, and at the same time combine 
lightness with the requisite degree of. strength, The boss of the propeller 
is also formed so as to present no obstructive surface to the water, 
or prevent its passing away unimpeded, and the propeller shaft is by 
— formed of steel, to admit of its being made as small in diameter 
possible. The arrang t of the engine to which preference is 
given for driving the screw propeller is one in which the cylinders are 
arranged over head, and are connected directly to the crank shaft beneath. 

The sole plate has four wrought iron tubular columns arranged at the 

angles ; these columns support an entablature on which the cylinders are 

placed. The piston rods are attached in the usual way by means 
of connecting rods to the crank shaft beneath the cylinders, 
and the crank shaft is connected by means of a coupling to the 

propeller shaft. On the free extremity of the crank shaft is a 

dise, having a laterally projecting crank pin, which is connected to a lever 

arranged on a level with the lower end of the cylinders; this lever works 
the air and bilge pumps. The disc keyed on the end of the crank shaft is 
fitted with radially projecting handles for handling or adjusting the pro- 
peller when the engines are not in motion. The extreme compactness of 
these engines admits of greater space being devoted to the stowage of the 
coal or other purposes than can be obtained with engines of the diagonal or 
horizontal classes. In order to prevent priming, the boilers are arranged 
in the following manner :—Ou each side of the fire tubes—which extend 
longitudinally through the water space—there is arranged a metal plate, 
which extends from above the fire tubes downwards towards the furnace 
tubes, and, by preference, curving slightly inwards. Between the two ranges 
of fire tubes two other plates are disposed vertically, and at the bottom of 
these plates is a Y-shaped plate, the edges of which do not quite touch the 
lower margins of the central parallel plates. With this arrangement the 
colder portions of the water in contact with the boiler will pass down be- 
neath the outer plates, and also down between the central plates, and out 
by the longitudinal openings. In this way the less heated portions of the 
water are caused to circulate in such manner as to be brought into contact 





| with the highly heated surfaces of the furnace and fire tubes, and thus effec- 


tually prevent priming. The steam is, if required, superheated by passing 
it into asteam jacket which encircles the smoke box immediately beneath 


| the funnel. 


118. A. V. Newton, Chancery-lane, London, “ Railway and other carriages.” 
—A communication.—Dated 15th January, 1861. 
This invention consists in constructing the bodies of railway carriages and 
other vehicles of corrugated metal plates, properly braced and secured to- 
gether, in such a manner as to secure a greater degree of strength to bear 
Selght and resist pressure than has heretofore been attained with the same 
weight of metal. 
119. L. A. Bingetow, High Holborn, London, “‘ Passenger carriages.” —A com- 
imunication.—Dated Lith January, 1361. 
In carrying out this invention the inventor places doors at both ends of 


| the vehicle, but instead of these doors being in the middle, or equi-distant 


from the sides, as they usually are, they are placed at the near side corners 
of the vehicle. The traction appendages of the vehicle are so arranged that 
they may be adapted to either end, and therefore the door at the hinder 
end of the vehicle will always be so situated that it may be brought close 
up to the side walk, for the convenience of passengers getting in and out. 
The opening and closing of the doors is placed under the control of the 
driver by means of a spring catch or bolt, or other contrivance that may be 
worked by a strap or cord by the driver. The passengers will pay their fare 
to the driver on entering the vehicle, or soon after, and when they desire to 
descend they will notify the driver of their intention that he may release 


| the “a of the card or strap.—Not proceeded with. 


1a7. HENRY, Fleet-street, London, “ Improvements in apparatus for loco- 
RA. and in the construction of certain wheels employed therein, and of 
levels used therewith.” —A communication.—Dated 17th January, 1861. 
The broad features of this invention are as follow :—The invention re- 
lates, First, to improvements in apparatus for locomotion. By means of 
| these arrangements power imparted or acquired for the purpose of loco- 
| motion may be communicated from one point to another in such manner as 
| to increase sp , to compensate for loss of power, or vice versa, or to guide 
or impart or vary the direction of motion as required. The means employed 
for obtaining and controlling or regulating the locomotion of the carriage 
or such like structure in the desired manner include, First, constructing 
apparatus in such manner as to a) ae the muscular power of the limbs of a 
man acting as a motor for guiding or steering, backing or stopping, the 
carriage or vehicle, and causing it “to surmount obstructions presented to 
its passage, and to travel over inclines. Secondly, employing the weight of 
@ man acting both as motor and conductor by placing him in a vertical 


| position sufficiently unsteady for his weight to oscillate from side to side, 


and produce propulsive power, applicable to treadles, pedals, or levers so 
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contrived as to transmit motion to gearing or connections, whereby power 
and 8 may be increz or reduced. Thirdly, the weight of a man ona 
seat placed on the top of a sort of triangular piece, reversed pendulum, or 
rocking appliance, oscillating or rocking on a centre or axis, such weight 
being applied or falling on suitable treadles or levers. Fourthly, construct- 
ing arrangements whereby a man may bear vertically and alternately on 
two treadles or levers, wherefrom the power of the weight is transmitted to 
drums which communicate it to strong springs, wherein the power is 
accumulated in order to be delivered therefrom. Fifthly, obtaining power by 
the mutual oscillation, action, and reaction of mercury produced by throw- 
ing it out of level, such mercury being held in and combined with receivers 
and apparatus for transmitting power to which a man imparts the requisite 
impulsions. The inventor sometimes employs as his propulsive agent, to 
be applied with these improved arrangements, a compressed air or a caloric 
engine, such as Ericsson’s, or air expanded by electricity (as Lenoir’s plan). 
The gearing employed may be combined with endless or band chains to 
reduce the space occupied, weight, and bulk. 
146. W. Crozier, Whitton Gilbert, Durham, “ Means of communication on 
railways for the prevention of accidents.”—Dated 19th January, 1861. 
In carrying this invention into effect, each locomotive engine, station, 
guard's van, signalman’s house, and other carriages and places may be pro- 
vided with an insulated electric battery (or batteries) with such bells, wires, 


dials, and other appliances as may be found necessary for transmitting and | 


communicating signais. A communication or connection—travelling or 
stationary—is made to either or any of the lines of existing telegraph wires ; 
or wires, rods, bars, or other electric conductors, continuous or broken, are 
to be laid for the purpose alongside, near, or over any line of rails. By these 
means an electrical communication is made between one engine and 
another, or between the engine-driver and the signalman, station master, 
or other person having the charge of any fixed or travelling battery or 
signal, or between the engine-driver and the guard of the same or any other 
train.—Not proceeded with. 

150. J. Bonn, Tow Law, near Darlington, “ Railway wheels.”—Dated 19th 

January, 1861, 

This invention consists in an improved mode of construction of wheels, 
and in the formation of their parts, whereby they may be put together 
when cold, thus avoiding the risk attendant in shrinking, and whereby the 
use of bolts, screws, or rivets through the face of the tyre may be dispensed 
with, and its full strength thus be retained. In order to effect these results 
the inventor uses a tyre of a peculiar form, the inner periphery being 
inclined or bevelled from both edges towards the centre. The heads of the 
spokes, the spoke rim, or the disc of the wheel, as the case may be, he 
makes with an incline or bevel on the outer periphery to suit the bevel of 
the tyre, and he makes a loose ring or disc of a corresponding bevelled form, 
which is to be fitted into a suitable recess or recesses in the spoke, rim, or 
disc last mentioned. These are then to be brought tightly together by 
screws or other mechanical means, and the bevelled surfaces, being pressed 
inwardly in a wedge-like manner against the tyre, will firmly bind the whole 
together.—Not proceeded with. 

151. H. VANpERCRUYCE, Cours du Trente Juillet, Bordeaux, “ Apperatus for 
lowering or striking the imasts of ships at sea with sails and courses 
set.” —Dated 19th January, 1861. 
This invention cannot be described without reference to the drawings. 





Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- | 


paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics,&c. 





64, C. Newsome, Coventry, ‘‘ Looms for weaving ribbons and other fabrics.” — 
Dated th January, 1861. 

This invention consists in constructing such looms with fixed battens, and 
in making the stays or reeds movable, and moving the same for the purpose 
of striking up the shute or weft, whereby a quicker motion of the shuttles 
can be obtained, and a considerable saving of motive power is effected. 

70. C. Senior, Huddersfield, “ Apparatus for tentering or stretching and 
drying woollen or other textile fabrics.” —Dated Uth Janvary, 1861. 

The object of this invention is to construct, combine, and arrange 
mechanism or apparatus so as to constitute a machine applicable for 
tentering or stretching and drying fabrics of any widths required ; also 
drying warps, yarns, wool, or fibrous substances of any description. It 
consists of a series of rollers of lengths exceeding the width of the widest 
fabrics required to be stretched and dried, supported on suitable framework, 
and a pair of endless chains with hooks or clips to hold on the edges of the 
fabrics to be stretched and dried, or on endless cloths for carrying warps, 
yarns, wool, or other fibrous substances to be dried, pass over or around 
the said rollers. Also a series of guide rails or stretching bars which are 
capable of being set or adjusted simultaneously by screws and gearing, or 
equivalent means, to any desirable distance apart to suit the widths of 
fabrics or endless cloths. On the said chains are friction pulleys which bear 
against and run on the said rails or bars, and enter longitudinal grooves 
formed in the rollers, by which the chains are carried or driven forward 
when motion is given to the said rollers. Underneath the machine is a 
perforated box or chamber to receive and distribute hot air. 

88. W. BuLLoven, Blackburn, “ Looms for weaving.” —Dated 12th January, 
1861. 

This invention consists, First, in an improved arrangement of parts for 
working index machines; the hooks that are selected by the two chains of 
lags or other usual apparatus are raised alternately by a vibrating lever, to 
which are connected the catches for working the barrels around which the 
chains of lags are taken. Secondly, in an improved letting-off motion, 
which consists of a tappet on the crank shaft acting on a lever connected 
to a brake acting on the warp beam ; by this means the warp beam is held 
rigid during the beating up. The above parts are used in combination with 
a movable breast beam. When the shed is crossed the breast beam yields 
te ulow the shed to open, and when the shed is clesed the breast beam is 
drawn back by a spring or weight, the force of which is regulated according 
to the tension given to the warp. 

100. J. BALDWIN, jun., C. Woon, and J. Crossey, Halifax, *‘ Machinery for 
combing wool, d-c.”— Dated 14th January, 1861. . 

This invention cannot be described without reference to the drawings. 

122. H. Sacar, Broughton, Manchester, *‘ Machinery sor jinishing patent 
tracing cloth and woven fabrics.”— Dated lith January, 1361. 

The object of the present invention is to drive the second metal roller or 
bolt at a far higher surface speed in relation to the surface speed of the first 
metal roller or bolt than could be obtained by the old arrangement. For 
this purpose it is preferred, in place of the two rollers being driven by the 
same cog-wheel gearing with cog-wheels on the axis of the two metal 
rollers or bolts, as heretofore, to employ two cog-wheels on the same axis, 
one to drive the first metal roller, and the other to drive the second metal 
roller, by which means the second roller may be driven at a far higher rela- 
tive surface speed as compared with the surface speed ,of the first metal 
roller or bolt than heretofore. By these means a better or higher finish 
is obtained to the tracing cloth or other fabrics. 

124. E. WairTaKER and J. CLARE, Hurst, Lancashire, “ Apparatus for pre- 
paring cotton or other sibrous materials to be spun.” — Dated 16th January, 
1861. 


This invention relates, First, to the machine generally known as the | 


“opener,” which is used to open the fibrous material so as to clear it from 
dirt or extraneous matter, and consists in placing several divisions or plates 
under the toothed drums or cylinders of the opener, in order to prevent the 
dirt or refuse matter from rising and being ben up again with the opened 
material as it passes forwards. ig patent 
a conductor and fan, either in connection with the aforesaid divisions, or 
without them, for the purpose of drawing down the refuse, and removing 
it from the machine to any determined place. Secondly, the invention 
relates to the blowing or batting machine, and consists in placing one or 
more plates or divisions under each beater between its shaft and the feed 
rollers, with outlets of knives or sieves, or both, to allow the dirt or refuse 
to escape ; or they place a conductor and pipe under each beater communi- 
cating with one or more fans for drawing down the dirt or refuse and carry- 
ing it away. _ 

131. J. H. Craven, Keighley, “ Spinning and doubliag."—Dated 17th 

January, 1861. : 

These improvements relate to combining or uniting the two operations 
called spinning and doubling, for yarns made of wool, cotton, silk, flax, and 
other fibrous substances, into one, and consists in accomplishing both opera- 
tions on what is termed a spinning frame, whilst hitherto each operation 
was performed separately on respectively so called spinning and doubling 
frames. The inventor effects this by conducting two separate ends or 
threads on a spinning frame to one spindle, which two ends or threads 
thereby are spun and doubled at the same time, that is to say, each end 
after being drawn separately through the rollers, receives its own twist, the 
same as usually on a spinning frame, but, both ends uniting before running 
on to the bobbin, are twisted jointly. —Not proceeded with. 

141. J. Bates, Dukinjield, ‘* Apparatus for preparing warps for the loom.” — 
Dated 18th January, 1861. 

In the warps prepared in the ordinary tape-machine a defect and incon- 
venience has been long experienced from the adhesion amongst the threads 
of the warp occasioning, when it has come to be woven in the loom, con- 
siderable breakage of the threads, by which the work is hindered, and 
defects in the cloth not unfrequently produced. This invention consists in 
obviating this defect by separating absolutely the threads at the time that 
the warp is being wound on to the warp-beam in the tape-machine. This is 
effected by inserting a number of rods through the yarn. If, as is usual in 
the tape-machine, the yarn is drawn from off six beams, the inventor inserts 
five rods in the following manner :—First, he;inserts a single rod which 
divides the warp into two equal parts. He then inserts a second rod, which 
separates one-third of the lower half of the yarn from the other two-thirds. 





In another arr the use | 


He next inserts a third rod, which again divides in half the two-thirds. 
The upper half of the yarn he divides in the same manner by the other two 
rods. But the rods are not placed so as to act simult ly in opening 
the yarn (as this would occasion much breakage of the yarn, and hindrance), 
but they are placed so as to follow each other in opening the yarn, and act 
consecutively in the order here mentioned. Each one of the six portions 
thus corresponds to one of the six beams from which the yarn is drawn. 
He places these rods as near as may be to the wraith which guides the yarn 
on to the warp-beam. When the warp-beam is filled, and the lease has to 
, be taken, he draws out the rods and re-inserts them when the next empty 
| beam is placed in the machine, by passing tapes betwixt the yarn as it comes 
| from the separate s, Which tapes are carried forward along with the 
| yarn, and, when they arrive at the wraith, the rods are inserted in their 
| places and the tapes withdrawn.—WNot proceeded with, 
| 








Crass 4.—AGRICULTURE. 
| Including Agricultural Engines, Windlasses, Implements, Flour 
| Mills, §c. 
| 72, H. T. Hoover, Killiow Kea, Truro, and W. GERRANS, 
improved machine for distributing manure on lands, 
January, 1861. 
This invention cannot be described without reference to the drawings. 


Cass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 

53. W. Taytor, Nursling, near Southampton, “A combined heating and 
ventilating pipe to be made elliptically or otherwise.” —Dated 9th January, 
1s61. 

This invention consists of a pipe made in any shape or form, and of any 
length or size, and of any kind of material that is suitable, such as cast, 
malleable, or sheet iron, copper, tin, zinc, or anything that will contain 
heated water, steam, or gas, and having in it at least two compartments, so 
as to contain in one part hot water, steam, gas, or any other heating 
medium, and the other is an air chamber or compartinent. 

60. J. A. Munn, New York, U.S., “A spring window supporter.”—A com- 
munication.” —Dated Wth January, 1861. 

This spring is constructed in the same way as an ordinary clock spring, 
and is enclosed ina drum. ‘The outside end of the spring is fastened to the 
drum, as in a clock, and the inside end of the spring is fastened to a shaft 
running through the drum, the ends of the shaft being fastened to an iron 
casing in which the drum is partly enclosed, To the bottom of the window 
sash is attached one end of a thin strip of brass or other suitable metal of 
the length required to raise or lower the sash the desired distance ; the 
other end of the said strip of brass is fastened to the periphery of the drum, 
and upon raising the window winds around the drum by the action of the 
spring, operating the same as weights in the ordinary way. The window is 
secured by a lock in connection, and can be secured at any desired point. 
The said spring window supporter is set into the window case or frame on 
the side and adjoining the sash, and raises, lowers, supports, and fastens it, 
and does all of the work for windows that weights and pulleys, locks and 
springs can do.—Not proceeded with. 

71. W. S. Consan, Shefield, “ Stoves, grates, or slreplaces."—Dated 11th 
January, 1861. 

The inventor forms one or both of the sides of the stove, grate, or other 
fireplace, or parts connected therewith, to open, and behind such openings 
| he forms receptacles for the fuel, or places adapted to receive receptacles for 
the fuel, which may be filled elsewhere, and then placed in position ready 
for use; or the insides of such parts may be formed with or to receive 
suitable receptacles which are brought into position for use by the opening 
of the enclosing means.—WNot proceeded with. 

83. N. Acer, Upper Ebury-street, Pimlico, ‘ Stoves and ranges,”—Dated 11th 
Janvary, 1861. 

For the purposes of this invention, in constructing stoves and ranges, in 
place of the lower part of the chimney or flue at the back of a stove or 
range receiving the products of combustion from above the fuel in the 
basket which contains the fire, the lower part of the chimney or flue is 
caused to descend behind the back of the basket, and to the bottom thereof. 
The back of the basket is made with bars or otherwise with passages through 
it, so that the draught may pass from front to back of the fire in the 
basket, the products of the fuel passing through the back of the basket into 
the flue or chimney. It is preferred that the sides or cheeks of the basket 
should be hollow, and form hot air chambers communicating with the lower 
part of the flue. The back of the stove or range above the basket is closed, 
or only has a comparatively small opening above the back into the flue. 
The ordinary register of a stove is kept closed, and is only required to be 
opened when sweeping the chimney. In order to regulate the quantity of 
opening above the back of the basket a slide is used, which may be raised 
or lowered so as to enlarge or close the opening into the flue or chimney 
above the back of the basket. 

86. R. SmeLum, West Merrieston, Lawarkshire, “* Apparatus fur supporting 
and working sash-windows and otrer similar sliding or traversing details.” 
—Deted UthJanuary, 61. 

This invention relates to the adaptation and use of a spring movement and 
lock or detent catch to the sliding or traversing and stop actions of sash- 
windows, and other sliding or traversing details of a generally similar 
character. According to one modification of these improvements the ap- 
paratus consists of a horizontal bracket or holding frame screwed or 
attached to the case or guide portion of the framing in which the sash 
traverses. This bracket carries a spring box working upon a horizontal 
centre. This box carries within it a coiled or convolute spring of flat steel ; 
or the spring may be made of wire or other material. On the exterior of 
the spring box is coiled a strap, cord, or other connecting detail, and the 
upper end is attached to the spring case which acts on a pulley, whilst the 
lower end is fastened to the bottom of the sash. The consequence of this 
arrangement is that, when the sash is pulled down, the tensional action of 
the strap or cord operates so as to turn round the box and wind up the 
spring. When the sash is pulled up the reverse action takes place. In this 
way the sash is supported by the spring. To stop the sash at any particular 
part, a spring detent is fitted upon the spring box to work a stop pin, which 
gears with holes in the edge of the sash. Instead of this the spring may 
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window to remain at any desired level. Both the upper and lower sashes 

whilst, to ease the action, the opposite side of the sash has a spring pulley. 

105. H. Wraser, New Maldon, Surrey, “‘ Window fastenings.”—Dated 14th 
January, 1861. 

In the majority of window fastenings, as now generally constructed, the 
fastening can be opened from the outside by passing a knife or blade 
between the upper aud lower sash, and pressing back the spring bar which 
has been engaged under the catch. This invention is intended to prevent 
the fastening from being opened from the outside, and consists in fitting in 
the bed of the catch a spring, having on it a projection inclined on one side, 
and on the further side of the catch a knob or pin. On bringing forward 
the bar it rises over the inclined projection, which, as soon as the bar has 
passed, rises and prevents the bar being forced back and the fastening 
opened until the spring on which the projection is fixed has been depressed 
by the pin or knob at the further side of the catch. 

133. G. Lewinepox, Bridport, Dorset, “‘ Iaprovements im chimney and 
ventilating cowls.”—Dated 17th January, 1861. 
These improved cowls are composed of two main parts. The lower part 
| is fixed, and the upper part is free to revolve round a pin or stud supported 
by the lower part. On the lower part the patentee fits a conical ring or 
collar, with apertures leading from the bottom of the collar into the inside 
| of the channel in communication with, or in continuation of the 
chimney or shaft on which the cowl is placed. The movable part is 
formed at top with a lobster back, and carries near the top and across the 
interior ashaft with two or more fan blades, which are made to revolve by 
a screw-wheel fixed on the same shaft, and on the outside of the cowl, which 
wheel is made to revolve by the wind. Just below the fan-shaft he places a 
guard which extends across about one-half of the interior of this upper part 
of the cowl. 
143. J. Jonson, Derby, “ Stove grates." —Dated 18th January, 1861. 

The object of the first part of the invention is to obtain a better reflection 
and diffusion of the rays of heat from the head or arch of the grate, and to 
cause those rays to be diffused at a lower elevation. For these purposes the 
patentee makes the radiating head or top plate of a stove arched, and of a 
concave or domical, or partially concave or domical figure, merging into, and 
combined with, plain, splayed, or bevelled side reflecting plate (generally 
called cheeks) of an ordinary description. By the employment of a radiating 
head or top plate of this description a large portion of the rays of heat 
reflected from it will be thrown down more towards the floor of the apart- 
ment. Secondly, the invention consists of improvements in the construc- 
tion of the smoke-door or flap, also termed the smoke valve or register of a 
stove grate, in order that the size of the opening for admitting the smoke to 
the flue or chimney may be varied or regulated. This is effected by forming 
the flap or register in three parts, consisting of, Firstly, a centre part, which 
is a door or flap of an ordinary, or nearly of an ordinary description. 
Secondly, a part which is termed a meeting bar, and which may be rebated 
at its inner edge to receive the centre door or flap, and at its outer edge to 
receive the third part of the compound door or flap, which consists of an 
outer or marginal band or rim, the inner edge of which fits against or into a 








rim and the other portions of the door or flap are drawn forward, the open- 
ing into the chimney wiil be closed. These parts are supported at, or turned 
on their lower edges upon, or by means of, pins, hinges, or in any other 





convenient manner, so that ¢ither the centre part by itself, the outer or 


may be worked by this spring movement, one spring being fitted to each, | 


operate through a fusee, so as to equalise the spring action, and enable the | 


rebate at the outer edge of a meeting bar, and of such a size that, when this | 


| 
| 
| 





marginal band or rim by itself, may be thrown back or opened, leaving the 
other of those two parts standing or closed, or both of those together 
with the meeting bar may be thrown back, in order that the whole of the 
aperture into the chimney may be open. 





Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 
61. M. J. Hauupay, Langham-chambers, Westminster, “ Trigger for gun- 
locks,” — Dated 10th January, 1831. : 

This invention consists in giving to the trigger such a shape or form that 
will admit of the pressure of the finger on the trigger for the purpose of 
releasing the hammer, being applied transversely to the barrel, instead of 
parallel with it (as with the ordinary trigger).—Not proceeded with. 

98. G. Franci, Paris, “ Improvements in cannon and mortars, and in projec- 
tiles jor the same.” —Dated 12th January, 1861. 

This invention relates to what the inventor terms a “ mortar cannon,” 
from the capability of using it either as a mortar or a cannon, When 
intended to be used as a cannon the mortar serves as a breech for the 
chamber of the gun, properly so called, and is solidly connected to it by a 
double-hinged piece, or other mechanical equivalents, allowing of its being 
easily connected or disconnected. The tube or guiding body of the gun has 
lateral openings running nearly its whole length, and is formed of several 
cylinders or rings, on which are cast or forged longitudinal ribs or parts 
serving to connect the said rings. This open tube is grooved or rifled on a 
certain number of ribs, projecting internally, of an angular or prismatic 
shape. This tube may also be lengthened, when required, by additional 
portions, having similar lateral openings to the foregoing, which abut end 
to end, and are connected by screws, keys, bolts, or otherwise. The chamber 
of the mortar is formed of two cylindrical bores, the one of greaver depth 
and smaller diameter than the other, in which the charge of powder is fired 
by the percussion, and the other of less depth buat of greater diameter, 
serving to lodge the ball, the base of which is hollowed out and rests on the 
metal resulting from the difference of diameter of the two bores. The 
distinctive characteristics of the bullet or projectile are as follow :—It is of 
a lengthened form, terminated hemispherically at one end, and at the other 
by a flat surface resting on the surface of metal produced by the difference 
ot diameter of the two bores or chambers, and also on the charge of powder 
in the smaller chamber. The projectile has also straight, hollow, triangular 
grooves, in which fit the rifling or projections before described, of a similar 
section to either the cannon, mortar, or additional lengthening pieces ; these 
grooves are furnished with a coating of lead for the purpose of preventing 
we in the close part of the bore after the explosion.—Not proceeded 
with, 

108. 8S. HeMMING, Moorgate-street, London, “ Rifle ranges ant butts."—Dated 
1ith January, 1861, , ; 

To effect the objects of this invention the inventor constructs a principal 
butt at the further extremity of the ground, and one or more intermediate 
butts, and he so arranges these butts, and the elevation of the different 
targets and firing stations, upon the level ground and upon stages, that the 
firing may go on simultaneously from the extremity of the ground, and 
from under the shutter of the intermediate butt or butts against the 
principal butt, or both against and over the intermediate buttor butts. He 
makes the firing stations at the nearer extremity of the ground, and under 
the shutter of the intermediate butt or butts, at suitable levels for the 
different distances, and he places the targets at different suitable distances 
from the firing stations, instead of placing them all immediately in front of 
the butts, whereby the persons using the range are enabled to shoot at all 
distances from positions of perfect safety, and to use all the targets at the 
sume time. He prevents the straying of bullets, fired at targets placed some 
distance in front of the respective butts, by scarping or ridging the inter- 
mediate ground, or otherwise forming a svries of minor butts to receive the 
shots which may miss the target. He also proposes to use electric targets in 
connection with these improved rifle ranges. He wses traversing shot-proof 
marker butts or shields, running upon rails or otherwise, by which markers 
or other persons may approach close to any target with safety by entering 
the traversing butts or shields from a covered way or other position of 
safety, and moving them, by a winch or otherwise, into the required 
position. He constructs these butts either of timber and iron, or entirely of 
iron, except where the ground renders it preferable to form natura! butts by 
scarping a butt, or to construct the butts of brick-work or earth. Also, he 
proposes to make use of illuminating targets, and, if necessary, arrangements 
for shooting under cover.—Not proceeded with, 


109. J. Sipenortom, /Harerood, near Mottram, Cheshire, “ Firearms and 
ordnance.” —D ited Lith January, 1801. 

This invention consists in supporting the barrels of fire-arms and ordnance 
in two bearings, or in a swivel bush, and in applying to the said barrels a 
curved groove or scroll, which acts on a fixed stud, projection, or bowl, 
thereby causing the rectilinear motion due to the recoil to impart a rotary 
motion to the barrel when the fire-arm or piece of ordnance is being dis- 
charged. By means of these improvements a rotary motion is given to the 
shot, shell, or projectile issuing from a smooth bored barrel, or a barrel pro- 
vided with one or more grooves or guides parallel to its axis. When these 
improvements are applied to fire-arms or ordnance provided with diagonal 
grooves or guides in the barrel, an additional rotary motion is imparted to 
the shot, shell, or projectile, 

120. J. Picken, Birmingham, “ Breech-loading jire-arma and ordaance.”— 
Dated tith January, 1G. 

This invention cannot be described without reference to the drawings,— 
Not proceeded with. 

152. C. W. Lancaster, New Bond-strect, London, J. Brows, and J. Hucurs, 
Newport, Monmouthshire, ** An improvement in constructing forts, screens, 
and other like defences.’—Dated 19th January, 1861. 

This invention consists in constructing forts, screens, and other like 
defences of layers or bars of wrought iron, steel, or other suitable metal or 
compounds of metals rolled or otherwise formed with tongues and grooves or 
projections and recesses, in such manner that the bars on being placed 
together shall dovetail into one another, and form a close or good joint, and 
so formed in other respects that the bars may be built up to constitute a 
wall, which, when sufficiently thick, will resist projectiles discharged from 
cannon at no great distance therefrom. Portable as well as stationary forts, 
sereens, and defences for troops may be readily constructed with bars such 
as above described. 





CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
50. J. J. Weicu, Cheapside, London, “ Scarfs and cravats."— Dated 8th January, 
861. 

This invention relates to the manufacture of scarfs and cravats for gentle- 
men's wear, more sially adapted to be worn with the turn-down collars 
at present in use. The patentee forms the scarf or cravat in the shape of 
the lower part of the Grecian capital letter A, which will give it the. form 
thus #®, the sides thereof being more than double the width of the top or 
neck piece. The top or cross-piece is to be placed around the back of the 
neck, and the two outside edges brought together in the front, and secured 
by a breast pin, or other suitable fastening ; the side pieces or flaps will 
thus lie flat on the chest of the wearer. 









CLAss 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


56. E. C. Suerarp, Victoria-strect, Westminster, “An improved apparatus 
Jor carburating gos sor gas lighting.” —Dated 0th January, 1861. 

These improvements consist in certain improved apparatus for causing the 
gas to come in contact with any proper carburating liquid, such as naphtha 
or others, and thereby increasing its lighting power. In these improvements 
each burner may be provided with its own carburator, situated near the 
burner, or at some distance, as may be most convenient, or several burners 
may be provided with one carbura In carrying out the improvements, 
a float composed of cork, wood, tin, or other suitabie material, is employed ; 
this float is placed on the surface of the liquid, and is supplied by the supply 
pipe passing up the interior of the tube, whereby the current of gas before 
passing to the burner is made to play on the surface of the naphtha or car- 
burating liquid, and the coming in contact with carburating fluid is ren- 
dered uniform at whatever level the surface of the carburating liquid may 
be. Where the carburating liquid is poured into the vessel a piece of fine 
wire-gauze should be inserted directly under the mouth or hole where 
the liquid is poured in, and a piece of wire-gauze should also be placed 
inside the tube which conducts the gas to the burner, and near to the 
burner, 

63. R. A. Brooman, Fleet-stvee', London, “ Treating lava and other volcanic 
substances in order to sit them Jov employment in certain arts and manu- 
Sactures."—A communicution.— Dated 1th January, 1861. 

The object of this invention is to utilise volcanic deposits or substances, 
such as lava, puzzolana, and other volcanic matters composed of mixed 
sands, silica, alumina, and magnesia, peroxide of iron, lime, and of alkaline 
and volatile bases in different proportions, according to the localities where 
they are produced. They are fusible at high temperatures, and their fusi 
bility may be augmented by adding one or more known finxes, such as soda, 
potash, borax, lime, minium, and the like. In order to utilise these vol- 
canic matters they are first pulverised or reduced, if not already sufficiently 
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small, and are fused either by themselves or mixed with fluxes, after which 
they are reduced to powder, and may be used as a glaze or coating for 
various substances, or may be moulded or run under heat alone, or under 
heat and pressure, into various objects, such, for instance, as tables, slabs, 
mantel-pieces, architectural ornaments, blocks for building, tiles, tablets, 
and others.—Not proceeded with. 

65. J. H. Jounson, Lincoln’s-inn-flelds, London, “ Tanning hides and skins.” 
—A communication.—Dated lth Jonuary, 1861. ’ z 

According to this invention it is proposed to submit the hides, or skins— 
with or without the hair upon them—toa tan liquor composed of about one 
gallon of strong decoction of the anthemis cotula lumeans (maruta cotula 
of modern botanists) ; to this is added about a quarter of a pound of catechu 
or terra japonica, two ounces of alum, and two ounces of common salt 
The whole is well stirred together, and the hides or skins, in the same 
condition that they come from the ‘ beam,” are immersed therein for a 
longer or shorter period, according to their thickness and the strength of the 
tan.—Not proceeded with. 

67. C. H. G. Winuiams, Regent-equare, London, ** Dyes and colouring 

matters.” Dated 10th January, iol. 

In carrying out this invention the inventor, to produce a purple dye, 
uses the blue dye or dyes which are produced by treating quinine, ci- 
chonine, strychnine, and brucine in the manner described in the specifica- 
tion of a former patent granted to him on the 30th of April, 1859 (No. 1090), 
or by the treatment of the tar produced by the distillation of coal, shale, 
bones, and other organic substances, as is also described in the specification 
of the said patent. The blue dye or dyes thus produced are soluble in 
spirit, and by mixing therewith the aniline, red or purple solution is pro- 
duced, capable of being used for dyeing purple colours on fabrics. Various 
shades may be obtained by varying the proportions of the red and blue 
solutions.—Not proceeded with. 

97. C. A. Ginarp, Paris, “Preparing colouring matters for dycing and 
printing.” —Partly a communication.—Dated 12th January, Jsul. 

The patentee claims treating red aniline dye with aniline or its homologue 
so as to transform it into other dyes, as described. 

101. V. Haun, Royal Collese of Chemistry, Oxford-strea, London, © Obtaining 
colouring matters "—Dated 14th January, 1861. 

This invention consists in obtaining from the heavy oil of coal tar, 
technically called ‘dead oil,” substances or bodies from which colouring 
matters may be produced by means of suitable chemical re-agents. In 
arrying out this invention the inventor takes the crude dead oil and 
separates from it the acids and basic bodies which it naturally contains. He 
then takes the neutral hydro-carbons which remain, and submits them to 
fractional distillation, keeping separate the products obtained at, say, every 
10 deg. of temperature, ranging from 1/0 deg. to 300 deg. centrigrade. By 
this means products of different characters are obtained, and he acts upon 
these fractional products with concentrated nitric acid, and thereby pro- 
duces nitro-compounds, which he reduces to basic bodies by sulphide of 
ammonium, nascent hydrogen, acetic acid, and iron filings, or other suitable 
chemical agent.—Not proceesed u ith. 

06. J. Lark, Cavul House, Strood, ‘* Portland cement.” — Dated Ath 
January, 1861. 

For the purposes of this invention the inventor uses a bed or surface of 
a drying stove, constructed of wrought iron pipes laid side by side, and 
communicating at the ends, and over these he places a cover of sheet iron, 
onto which the ground semifluid matters (chalk and marl) to be dried are 

ylaced ; or the semi-fluid matters may be placed on the pipes without the 
intervention of the sheet iron, The pipes are connected with a suitable 
steam boiler, so as to cause a constant flow of steam through them, by which 
means not only will the materials all over the surface be subjected to a 
more uniform heat, but the dryimg will be more quickly and otherwise more 
advantageously performed,—Not proceeded with. 

116. A. G. LAsserne, Bordeaux, ** Monufacture of fucl.”—Dated Lith January, 
1861. 

The object of this invention is to agglomerate peat, or small or waste coal, 
coke, and anthracite into round, oval, octagonal, or other shaped lumps or 
blocks of different dimensions. The matters or materials to be agglome- 
rated are first heated in an oven, and mixed with a small proportion of coal 
tar, or its residue, pitch, or resin, the mixing being effected by the aid of a 
shaft carrying arms placed within the oven. They are then formed into the 
balls or blocks, 

120. R. W. Swineurne, South Shields, Durham, “ Improvements in the manu 
Sacture of plate glass, and in Jurnaces employed therein.” —Dated 16th 
January, 1861, 

The First improvement consists in the construction of furnaces for melt- 
ing or firing materials for the manufacture of plate glass, which furnaces 
are constructed after the fashion of reverberatory furnaces, but the fire, or 
a portion of it, is so placedthat the entire cistern, cuvette, or other vessel 
in which the glass is melted is entirely surrounded with flame, The Second 
improvement consists in a new mode of casting plate glass. For this pur- 
pose the patentee constructs a furnace capable of receiving the large pots 
usually employed in the manufacture of crown or sheet glass. He places 
them at such a distance from each other as will admit one or more cisterns 
or moyable pots to stand between them, These stand at such an elevation 
that their brims or edges are level with the brims or edges of the large pots 
adjoining which they stand. These cisterns or movable pots are filled with 
**metal” or melted glass from the large pots by means of ladles, and when 
filled, are removed to the casting table, whereon their contents are thrown 
to be rolled into plate glass. The mode of removing them and emptying 
their contents on the casting table is the special object of this part of the 
invention, This is done by means of a carriage consisting of a forceps on 
wheels, which is run up to the front of the furnace to remove a cistern by 
clasping it with the two prongs of the forceps, in the way usual in the ma- 
nufacture of plate glass. On this carriage the cistern is moved to the casting 
table, and its contents are cast or thrown thereon, without its removal from 
the carriage, which is so constructed that it can hold the cistern suspended 
over the table at the proper place, and allow of the metal being poured out 
and properly distributed without the employment of cranes, slings, or other 
instruments now in use for casting glass from cisterns. The invention also 
consists in the employment of a knife or cutter let into the casting table 
for the purpose of cutting off the rounded or * crop” ends from the plates 
as they are cast. This knife consists of a blade of iron or steel sharpened 
at the edge, and standing above the surface of the table at an elevation 
equal to the thickness of the glass. The roller used in forming the glass 
into a plate presses it over the edge of the knife, which cuts the glass as 
desired. Again, in the manufacture of plate glass, instead of putting the 
plate into the piling kiln direct, as is usually done, he puts it into a small 
preparatory kiln, where the plate is kept at, for a few minutes, a higher 
temperature than could be attained in the piling kiln if it went direct into 
it. If, in the process of casting, the plate becomes twisted or crooked, it is 
pressed down and flattened in the preliminary kiln, where it is pushed 
through a hole into the piling kiln. 

189. J. Townsend and J. WALKER, Glasgow, “ Improvement. in mordanting, 
and im the manufacture of products to be wed as mordants and other- 
wise,”—Dated 18th January, 1861 

The patentees claim, First, the using of hyposulphite and sulphite of 
alumina as a mordant for Turkey red dyeing. Secondly, the preparing of 
hyposulphite and sulphite of alumina from alum, or from sulphate chloride 
or nitrate of alumina substantially in the manner described. Thirdly, the 
preparing of * precipitated antichlore” from hyposulphite and sulphite of 
lime by means of a solution of alum or of sulphite of alumina, as described. 
136, E. JuLMIEN, Marseilles, ‘ Machinery for preparing and treating hides 

aud skins in the manufacture of Lather.”—Dated ith January, 1861. 

This invention cannot be described without reference to the drawings. 



































Cass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Llectrical Apparatus, Galvanic Batteries, Se. 

105. H. Chirronn, Greenwich, Kent, “ Apparatus to be employed ix coiling 
and paying-out electric telegraph cables."—Partly a communication — 
Dated lath January, 1861. 

This invention consists, First, in the employment of a series, or of two 
series, of frames, the ob ect of which is to assist in keeping the successive 
coils of cable in their places during the process of coiling, and especially 
for preventing the cable from falling into the eye, and for supporting it 
while being coiled on board ship. Each of the said frames is of a knee 
form, and has both vertical and horizontal limbs. Either an internal series 
only, or an internal and an external series may be employed. Vv are 
used as follows :—When the first flake of the cable is coiled the knee frames 
are placed round the inside of the eye (supposing an internal series is used), 
and the horizontal arms are introduced under the flake, so that the weight 
of the cable keeps them in their positions, and to the form of the eye, care 
being taken that the overlap on the upper bar is in the direction which the 
cable will take in leaving the coil. When the cable is coiled as high as the 
top of the first set of knee frames, another set is introduced as before, and 
so on until the entire cable is coiled. When the cable is being paid out 
these knee frames are either taken away as the cable frees them, or they 
may be allowed to fall down into the eye of the coil. The invention con- 
sists, Secondly, in the employment of a frame, the object of which is to 
assist in yy the cable quiet on the coil during its ing out, especially 
when the ship containing it rolls; also to cause friction, or to put a light 
strain upon the cable while it is leaving the hold ; also to prevent the bight 
of the cable from turning over on the coil and forming a kink, or from 
overrunning itself; and, tinally, to lessen the chance of what is termed a 
“foul flake” getting mixed up with the flake immediately beneath it, and 
pulling the latter out with it. The frame used for these purposes consists 
of radial arms and diagonal cross-pieces, the radial arms being furnished at 
their extremities with prongs or guides which partially embrace, and slide 
up and down against, the standards which confine the coil. When these 




















standards are inclined the arms are formed so that they may contract and 
expand, in order that they may always reach and be guided by the standards, 
a telescopic arrangement of the arms being preferred for this purpose. The 
frame may be made of any suitable material, and is simply laid upon the 
coil, the cable being withdrawn from under it. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


55. J. avd J. C. Bouitoy, Shoreditch, London, “ The feeding of a machine for 
Jolding of envelopes, and likewise for laying down the lappits previous to 
the second descent of the pluacer.”—Dated 9th January, 1801. 

This invention consists, Firstly, in an adaptation of the screw cam and 
side levers carrying a creasing box trom front of table to over the folding 
box. The laying down of lappits during the second descent of plunger is 
effected by means of a cam moving a diagonal cut plate, to give motion to 





a frame having two diagonal slots for moving side lappits, and the outside 
lappit by a direct motion and a small lever for the stamped lappit.—.Vot 


proceeded arith. 
58. C. N. Leonoy, Paris, “ An improved grease for lubricating the frictional 
surfaces of machinery.” —Dated vth January, 1861. 
This improved lubricator is composed as follows, namely :—tallow 252 
parts, a good lubricating oil sh 12 parts, and 





333 parts, soda 14 parts, potas 
water 389 parts. The potash is first dissolved in water, the soda then added, 
and the grease and oil mixed or kneaded with it. These substances well 
mixed form a very white, fat, and softening grease, which, without deterio- 
ration to the surfaces, may be used to grease the moving parts of machinery, 
axles of vebicles, or wherever it is desirable to lessen friction. 

59. W. E. Gepar, Wellington-street, Strand, ‘‘ An improved buckle.” —A com- 

munication.—Dated 9th January, 1861. 

This invention consists in the suppression of prongs or tongues in buckles, 
and this improved buckle is composed of a square of any metal with one or 
twosquare or slightly circular openings (the metal may be polished, lackered, 
plated, or in the rough). In one of the openings are two small teeth in- 
tended to hold one of the straps in a fixed position. These straps may 
made of any woven fabric, combined or not with caoutchoue, or other;similar 
material, and are fastened to the buckle by sewing, by single or double 
buttons, by clasps, or by substituting eyelet holes in lieu of button holes. 


62. S. Movitox, Bradford, Wilts, ‘* Improvements in the manufacture of 
india-rubber, applicable to eprings, valves fur machinery, and other pur- 
poses.” — Dated 10th January, 1861. 

The patentee claims the manufacture of india-rubber having steel or other 
metal surfaces embedded thereon to form springs, and for valves of various 
kinds as described. 

73. T. Bromwicn, Bri?gencrth, Salop, ‘A combined apparatus for combing 
and cutting the hair of the human head.”—Dated 11th January, 1861. 

The object of this invention isto comb and cut the hair of the human 
head at one operation, and this object is effected by placing on the side of 
an ordinary comb a steel blade, made very sharp at its edge, and extending 
the entire length of the row of teeth of the comb ; the steel blade may be 
attached to the comb by screws, eyes, or other suitable fastening, and made 
adjustable for the purpose of cutting or trimming the hair to the required 
length, the cutting edge of the blade being in all cases near the points of 
the points of the teeth of the comb.—Not proceeded with. 

76. P. Larrirte jun., Bordeaur, ** An improved instrument for writing and 
printing music.” —Dated th January, 1861. 

This improved instrument, which presents nearly the same appearance as 
a pen holder, consists in like manner of a thin stem which, enlarging at its 
lower extremity, forms three branches. The first of these branches will be 
somewhat shorter than the centre one, and will contain and supply ink to 
the centre branch, which will be the longest of the three, nearly cylindro- 
conical, and slightly flattened on the sides. This central branch is the one 
which will imprint the round (or rather oval) black part of the note upon 
the paper, and its end will be cut in the shape of the note, that is to say, 
slightly oval, and of variable size, according to the dimension of the note 
required. The third branch will be the shortest of the three, cylindrical in 
its entire length, and will carry a pen fitting on to its cylinder. Further, 
two small arms with a small hole in their centre will interpose between 
these three branches and connect them. The action will be as follows :— 
Plunge the instrument (over the arms and up to the shortest branch) into 
the ink, then, holding it perpendicularly between the thumb and the fore 
finger, press the centre branch lightly apon the music paper, and a black 
oval spot will be left. When it is desired to trace a white, or give tails to 
the black, or make crotchets, rests, and other musical signs, give with the 
thumb and finger asmal] rotatory movement to the instrument, and the 
pen will become the branch nearest the writer, and by inclining the instru- 
ment, as in using an ordinary pen holder, the pen branch will be longer 
than the middie one and touch the paper first. The middle branch will 
also make the bars joining the crotchets together,—Not proceeded with. 

77. W. E. Gener, Wellington-street, Strand, “ Weighing machines.”—A com- 
munication.— Dated Lith January, 1861. 

The object of this invention is to place the whole of the mechanism 
above the weighing platform, end, by using only straight and simple levers, 
to decrease the cost of the machine. It is proposed to effect this in the 
followmg manner :—A certain number of cast iron columns (of greater 
height than any object likely to be weighed) will support beams or a plat- 
form on which will be erected the weighing apparatus, to consist of six 
levers, four of which will have their fulcrum at the four opposite corners of 
the platform, and double supports with axles and bearings, and from each 
lever near their fulcrum will descend iron rods with movable rings, which 
connect the levers with the weighing platform beneath ; these levers extend 
from each corner along the sides of the upper platform to its centre, where 
the two other levers cross at right angles to the four first mentioned, 
having similar supports at the side of the platform, and meeting in its 
centre ; but one of the two last mentioned levers will extend over the edge 
of the upper platform, and from this extremity will be connected with a 
demonstrative apparatus beneath ; or the levers may be connected with a 
demonstrative apparatus above the columns, and the weighing take place 
on the upper platform, The rods connecting the four first mentioned levers 
with the upper platform beneath may descend within or without the 
columns, and will be secured by nuts beneath the weighing table.—Not 
proceeded with. 

78. M. C. E. Paar, Valdoie, nea Belfort, France, “ Kneading machine.”— 
Dated 11th January, 1861. 

This improved kneading machine for kneading bread and mixing any 
substances which it is desired to reduce to pulp, or into a paste more or less 
thick, has a helicoidal (backward and forward or come and go) motion im- 
printed to a cross bar or arm with one or more blades travelling along a 
hollow cylinder, in which are placed the matters to be mixed. This motion 
is obtained by a single crank turned by hand (one workman may suffice, or 
several may be required), and placed upon the single screw shaft, which is 
turned (alternately) right and left as it completes each journey. 

80. W. H. Moran, Cologne, ‘* Gas meters.” —Dated 11th January, 1861. 

This invention cannot be described without reference to the drawings. 

81. H. Pawson, Leadexhall-strect, Loudon, © Scale beams and weighing 
machines.” —Dated 1th January, 1861. 

For the purposes of this invention, in order to retain the knive edges 
correctly in position on the flat bearings used in weighing machines and 
seale beams, the knife edge has two conical pins applied near its ends, and 
the points of such pins coincide with the knife edge or edges when more 
than one is used. The knife edge or edges, as heretofore, rest on a flat plate or 
bearing, at one end of which is formed or fixed a conical cup to receive one of 
the conical pins, and an angular groove is formed on or affixed to the other 
end of such bearing in order to receive the other conical pin. The bottom 
of the cup and the bottom of the angular groove come slightly below the 
surface of the flat bearing, so that the points do not bear thereon when the 
knife edge or edges is or are resting on the fiat bearing. 

82. -A. R. te M. Normanby, O'in Lodge, Clapham Park, “ Connecting gas 
and other pips.” —Dated 11th Janvary, 1861. 

This invention consists in certain methods of connecting pipes by means 
of a loose collar or muif, and of flanges, between which a suitable packing or 
ring of vuleanised caoutchouc is pressed by means of bolts and nuts round 
the pipes to be commected so as to form a tight joint. 

84. A. M. Foorr, New York, US., * Au improved lock sor receiving and 
securing undbrelias, canes, and similar articles.”—Dated 11th January, 
Jsul. 

In hotels, picture galleries, boarding houses, steamboats, and other places 
it is often desirable to leave an umbrella, parasol, or cane, and to take a check 
for the same ; this involves the necessity of an attendant to take and give 
checks, and the risk that even then, through design or oversight, the wrong 
umbrella, parasol, or cane will be taken, The nature of this said invention 
consists in a revolving lock retaining the umbrella, or cane, or parasol in 
its place; and the check taken for the same is the key by which the lock is 
opened, and the construction is such that the lock cannot be opened unless 
the check key be placed therein. ‘ihe invention cannot be described without 
reference to the drawings. 

85. W. G. Wooncock, West Bromaich, “ Wrought iron Leams or girders and 
columns.” — Dated 11th January, 1861. 

The patentee claims, First, making the said beams or girders and columns 
essentially from two rolled bars of a nearly trough-like form placed back to 
back, and secured together by bolting or rivetting, or partly by bolting or 
rivetting, and partly by inserting a block or blocks into a dovetail or dovetails 
in the said bars ; or securing the said bars together by welding, or by welding 
and bolting or rivetting ; also the application of side dovetails to beams or 
girders. Secondly, making columns by rolling bars with dovetails on some 
or all of their sides, and, when flanges are required on the columns, con- 
necting the said flanges to the column by dovetails, essentially as described. 


























89. G. WuiGut, Ipswich, ** Sewing machines.” —Dated 12th January, 1861. 

This invention relates to machines intended to introduce the interloop 
stitch. The needle is worked by a crank motion from the main driving 
shaft through an adjustable fulcrum guide, so as in the second of its 
motion to feed the cloth under operation, the length of stitch bein 
regulated by the distance of the fulerum guide from the cloth. By this 
arrangement the cloth is fed by the movement of the needle only. The 
stitch is formed by means of the combined action of the needle carrying the 
under thread, and a hook or claw for holding aside the same, both being 
worked by a horizontal lever on the underside of the bed plate, actuated b 
a vertical lever with a forked end worked by a double cam on the main 
driving shaft, The moment when the loop is formed by the vertical needle 
in its upward movement, the horizontal needle carrying the under thread 
is made to pass between the thread and the vertical needle by the action of 
the said horizontal lever, the hook or claw at the same moment being made 
to catch the under thread (by means of a driver on the end of the said 
lever), and hold the same aside until the vertical needle descends, thereby 
forming the interloop stitch. The hook or claw is taken back to its 
original position by means of a spring fixed to the bed plate. 

91. J. Cuaron, Manchester, ‘* Directing the strerms of water employed in ex- 
tinguishing conflagrations.”—Dated 12th January, 1861. 

This invention relates to the supporting, by artificial or mechanical means, 
of the delivery tube or nozzle which is attached to the hose of fire-engines 
or ‘street mains,” and from which the water issues in a stream for the 
extinguishing of fire, instead of such tube being held by a “ fireman” or 
attendant, and requiring his constant presence in places of imminent danger. 
The improvement consists in the employment of three or more legs or sup- 
ports uniting at their upper extremities in a hinged ring or collar, into 
which the delivery tube or nozzle is placed, so that, by the adjustment of 
the legs or supports, the stream of water may be directed upon any required 
part of the burning structure, and be left *‘in play.” in positions where a 
man could notremain. A second support may also be used having a forked 
foot and a bearing at the top for the reception of the heavy end of the deli- 
very pipe. 

95. E. F. Prentiss, Birkenhead, “ Apparatus for regulating the flow of gas.” 
—A communication.—Dated 12th January, 161. 

This invention has for its object the equalisation of the pressure of gas as 
it flows from the gas holder to the burners, and will be found more parti- 
cularly applicable when employed to regulate the flow of gas under heavy 
pressure, such as when portable or compressed gas is used for illuminating 
Ee. The gas under pressure is conducted from the gas holder 

xy means of a pipe provided with a peculiarly formed cock or valve 

to a chamber from whence, when the pressure is diminished to the proper 

amount, the gas passes through another aperture or pipe to the burners.— 

Not proceeded with, 

96. M. V. Boquet, Paris, ‘‘Stoppering or closing canisters, bottles, &c.”"— 
Dated 12th January, 1861. 

This invention is carried into effect in the following manner :—Towards 
the upper part, neck, or mouth of the vessel, the outside of it is provided 
round its periphery with a rim or flange, formed thereon by embossing, roll- 
ing, or other suitable means, orsoldered, brazed, or solidly fixed thereto in any 
other ‘suitable manner, The inventor, further, has a cover or lid provided 
at the lower part, with a similar flange or rim corresponding with that of the 
vessel, so that, on applying this lid on the top of the vessel, both flanges 
will accurately fit on each other. A ring of india-rubber, soft, greased 
leather, or other suitable strong yielding material, is then applied over the 
periphery of the said flanges, so as to fit exactly on them, and, finally, a 
band or hoop of iron or other suitable metal, by preference hollowed out in 
the shape of a gutter, is applied over the ring of india-rubber, both ends 
of which band or hoop are held together by a screw.—Not proceeded with. 


102. W. Desitop and T, F, Grirritu, “ An improved construction of 
instrument Jor taking observations at sea or on land.”—Dated 14th 
January, 1861. 

The object of this invention is to enable mariners to ascertain the zenith 
without the aid of the natural or anartificial horizon. On a tripod stand or 
bracket the inventors mount in a universal] joint or gimbals a weighted 
pendant rod, made, by preference, telescopic, to allow of its packing in a 
small compass. This rod carries at its upper end a graduated circle or 
quadrant, which is fixed firmly thereto, so that it may take its vertical 
adjustment from the gravitating rod. In front of the graduated circle a 
double vernier is mounted, and attached thereto is a sight tube or telesco; 
fixed at right angles to the vernier arms, and in a line cutting the centre of 
the graduated circle. This sight tube is adjustable on the double vernier 
by means of a tangent screw. Fitted to the upper end of the sight tube are 
coloured glasses for modifying the intensity of the sun when its altitude is 
being taken, and to the opposite end a reflector and double eye piece are 
attached, the same being so affixed as to permit of the reflection being 
brought under either eye piece. Or, in place of an eye piece, an inverted 
or erect telescope may be used. A clamp is provided for fixing the verniers 
in position when the sun or other object is sighted by the adjustment of the 
sight tube by hand ; and, for the purpose of nicer adjustment, they connect 
the clamp with the vernier by a tangent screw, the turning of which will 
bring the sight tube to the required elevation with great exactness. As the 
pendant rod will, by its own gravity, hang in a vertical line, indicating the 
zenith, the axis of the side tube, when the same is adjusted for the 
observation, will give the altitude of the celestial body under observation.— 
Not proceeded with. 

104. J. Horsty, Belvidere-road, Lambeth, ‘* Pouches."—Dated 14th January 
1861. 

This invention is for improvements on an invention for india rubber 
tobacco pouches, for which letters patent for Great Britain were granted to 
the present patentee the 2ist April, 1858 (No. 876). The invention, as set 
forth in the specification of the said letters patent, consisted, mainly, in 
forming pouches with an elastic cover to fit over the receptacle containing 
the tobace: Now the present invention consists in constructing pouches, 
purses, cases, and other like portable receptacles possessing the properties 
set forth in the specification of the said letters patent, of a combination of 
india-rubber, or other elastic fabric, and leather, or other non-elastic 
material, the leather or other non-elastic material being made to form the 
cover. For instance, the pouch or receptacle, whether in one or more com- 
partments, may be formed of india rubber, or other elastic material, and 
the cover may be formed of leather, or of a textile fabric, or partly of 
elastic material and partly of leather or textile fabric. 


110. J. Wittcock, Chancery-lane, London, “ Gas regulators."—A communi- 
cation.—Dated 15th January, 1861 

These improvements apply to the ordinary regulators wherein the inlet 
gas, admitted at varying pressures, is caused to flow from the said regulators 
at a more regular and less varying pressure, this result being obtained by 
the action of the outlet gas on a bell suspended freely in a water reservoir, 
and to which is appended the regulating cone in the centre of the inlet 
orifice, which orifice is diminished when the outlet pressure augments by 
the rising of the bell, and, consequently, the cone, the reversing taking 
place when the pressure diminishes.—Not procecded with. 

112. C, Stevens, Charing-cross, London, * A new paste made from wood, to be 
used in the manufacture of various articles.”—A comimunication.—Dated 
15th January, 1861. 

The object of the present invention is the manufacture of a paste from 
the lignum or fibrous particles of wood to be employed for a variety of 
purposes herezfter specified. The mode of manufacture is as follows :—The 
wood is first reduced to shavings, care being taken that they are sufficiently 
fine to be acted on with ease by a caustic solution, in which they are boiled 
long enough to effect the separation of the fibres. The length of time for 
this operation varies according to the nature of the wood used. The woods 
best adapted for the manufacture of the paste are those termed “ soft,” such 
as the poplar, lime, birch, and fir, as they offer less resistance in the mani- 
ae ; other species of wood can, however, be employed. When sufficiently 

oiled, the fibrous matter is withdrawn and subjected for several days to 
fermentation, for the purpose of softening and rendering it supple ; this is 
effected by exposing the lignum in a mass to the air, and watering it each 
day sufficiently to prevent its becoming dry on the outer surface ; the opera- 
tion is completed when the wood has become soft and glutinous, which may 
be ascertained by touching it with the hand. When the lignum has arrived 
at this state it is subjected to the action of a machine constructed as follows : 
—First, of a cylinder of cast iron or other suitable material on which steel 
blades are fixed at equal distances ; the steel blades are shaped so as to slope 
on one side ; Second, of a steel block, cut so as to form blades having a 
sharp edge on their upper surface, and sloping on each side ; this block is 
placed in a receptacle (similar to those employed in the trituration of rags) 
in an oblique position to the axis of the cylinder, so that, when the machine 
is put in movement, the contact between the blades of the cylinder and 
those of the block takes place only at one part. ‘ 

113. C. B. WALKER, Southampton-street, Strand, London, A novel mode of 
advertising, signalling, giving notice, or other communications.” —Dated 
lath January, i861. 

_ This invention consists in the application of a lantern similar in construc- 
tion, but differing in form, so as to meet the desired effect of an ordinary 
magic lantern. In lieu of the ordinary piece of glass or slide upon which 
the coloured views or characters are delineated, the inventor employs a 
circular or other piece of glass, which he renders opaque in some instances, 
and upon which he traces the advertisement or other matter intended for 
display, and he places the same either before or behind the lense or lenses of 
the lantern. By this means he causes, when lighted up and directed upon a 
wall or other place, a copy, magnified to any required extent, of such adver- 
— or other matter to be vividly shown in the dark.—Not proceeded 
with. 

115. G. Daviss, Serle-street, Lincoln’s-inn, London, “ Manufacture of blades 
for knives, razors, swords, bayonets, dc."—A communication.—Dated 
Lith January, 1861. 

_ The process of manufacture which forms the subject of the present inven- 

tion consists of certain mechanical means intended to form (with great 
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economy of material and manual labour) all kinds of blades, such as those of 
knives, scissors, razors, pen-knives, lancets, and so forth, and blades of other 
objects of larger dimensions, such as blades for daggers and hunting-knives, 
sabres, bayonets, swords, and so forth. These results are obtained by the 
use of a rolling-mill constructed as follows :—Two cylinders, grooved or 
divided by zones alternately projecting and receding, are geared together so 
that the projecting parts of the one correspond exactly with the recessed 
parts of the other. 
on the other roll) are impre«sed or recessed the forms of the different blades 
or other articles to be produced, in such a manner as that they shall strictly 
correspond. The impressions or matrices are so arranged as that the thick 
and thin parts of the blades occur alternately, and that the metal between 
the same shall be rolled as thin as possible, so as to facilitate their 
subsequent detachment from each other as much as possible, to economise 
the material employed.— Not proceeded with. 

117. M. Covrnion, Libourne, France, ** Candles."—Dated 1th January, 

1861. 

This proposed improvement in the manufacture of candles consists in 
adding to ordinary tallow a certain proportion of vegetable wax—say, to 
about 50 Ib. of tallow 1$ Ib. of wax; and the inventor thereby proposes 
obtaining a candle which, two hours after his composition has been run into 
the mould, may be extracted therefrom, and will then better resist heat and 
be of superior quality to tallow candles as now made.—Not proceeded with. 
123. W. CovuLter, Everton-road, Chorl'on-upon-Medlock, Manchester, “ Lnven- 

tion for the use of joiners, cabinet-makers, and others, called a bench.” — 
Dated 16th January, 1861. 

In carrying out this invention a hook is placed in a box of iron or any 
other material, through which a screw is fixed; the said screw is to be 
turned by means of a screw-driver or other instrument at the top, and by its 
revolutions will raise or lower the hook as may be required ; and it can be 
screwed down level with the top of the bench when out of use, so that the 
bench may be used for any other purpose. 1t will supersede the use of the 
wedge hitherto used, which required to be knocked up and down with a 
hammer.—WNot proceeded with. 


125. J. READING, Birmingham, ** Swivels or Jastenin 
to watch chains, d&c.”—Dated 16th January, 1861. 

This invention cannot be described without reference to the drawings. 

126. J. W. Granam, Manchester, ‘‘ Apparatus for cutting, shaping, and 
dressing stone.” — Dated 16th January, 1861. 

This machinery consists of a bed or table upon which the stone is placed, 
and to which a reciprocating sliding motion is imparted by ordin ry 
mechanical and self-acting means. Above this tab ea beam extends from 
end to end of the machine, upon which a 2 is supported in such a 
manner as to be adjustable, and carrying an arrangement of bevel gearing in 
connection with toothed wheels, which are attached by means of cranks, to 
a tool box containing the chisel or chisels, and placed at the required angle 
for cutting, and the upper portion of this tool box is furnished with a 
weight, by which means the chisel is caused to cut or clip the stone. When 
motion is imparted to the gearing the crank will cause the chisel in the tool 
box to make a succession of strokes upon the stone, which, by the effect of 
the weight or hammer, will cause the stone to be cut or chipped to any form 
or size, which, together with the depth of the cut, may be regulated or con- 
trolled by the attendant.—Not proce.ded with. 

127. J. Batuey, Leeds, “‘ Belting."—A communication. —Dated 1€th January, 
1861. 

The patentee claims the manufacture of belting by the plaiting together 
or interweaving of strands of leather, whether alone or in combination with 
textile or other strands, as described. 
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128. J. TeLFer, Newcastle-upon-T'yne, “ Capstans and winches for hoistivy.’ 
—Dated 16th January, 1861. 

The inventor, in carrying this invention into effect, proposes employing a 
barrel or cylinder, and placing it in a horizontal position instead of verti 
cally, as heretofore, and attaching it to a revolving pillar, so as to swing it 
round to any required angle. He also proposes placing a toothed wheel 
having teeth inside it at that end of the barrel or cylinder nearest to the 
pillar into which wheel gears a smaller spur-wheel for quick motion, but 
where much power is required a toothed pinion may be placed near the 
spur-wheel, and made to work in or out of gear as more or less power is 
required, both wheels being actuated by a loose winch handle. When it is 
required to alter the position of the barrel or cylinder it can beswang round 
with the pillar on a turntable. the said table being provided with slots or 
nicks cut at intervals into which falls a hinged lug to keep it in the position 
required.—Not proceeded with. 


132. M. A. F. Mennons, Paris, “‘ Apparatus and materiale for jiltering 
water and other liquids."—A communication.—Dated \7Fth January, \e61. 

This invention cannot be described without reference to the drawings. 
138. J. R. Joy, All Saints-street, Bristol, “‘ Apparatus for lithographic print- 

ing.” —Dated 17th January, 1 61. 

According to this invention the scraper is made to pass over the stone 
whilst the stone itself remains stationary during the action of the scraper. 
The necessary pressure is applied by elevating the table which supports the 
stone by any simple contrivance. The patentee prefers to use for that 
purpose inclined planes and slides, or levers or rods, jointed at their lower 
ends to a cross bar in the main framing, and jointed at their upper ends to 
nuts carried in slides in the table supporting the stone, or fixed to the two 
halves of the table when so made. Through these nuts passes a right and 
left handed screw, which, on being rotated, causes them, with the upper 
ends of the levers, to approach towards or recede from each other, thereby 
raising or lowering the table and stone to the proper height to give the 
pressure required. The pressure frame is hinged to the main framing, and 
is retained down upon the stone by suitable catches, which are released by 
the scraper on its arrival at the end of its course, Whereupon the pressure 
frame is immediately turned up by the action of a counterweight, and 
remains elevated during the inking of the stone. The motion of the scraper 
which slides in the pressure frame is derived from connecting rods worked 
by rotating cranks driven either by hand or steam power. 

140. E. ArGEent, White Lion-street, Pentonville, “ Apparatus for lifting and 
tilting casks, &c.”"—Dated 18th January, 1861. \ 

This invention cannot be described without reference to the drawings. 
142, R. Mason, Alford, Lincoln, “ Apparatus for washing and churning.” — 
Dated 18th January, 1861. F ; 

This invention consists, First, in mounting that class of machine which 
has a bridge or raised bottom forming a ridge over which the matters being 
operated on are thrown by the action of the machine on an axis on which it 
rocks to and fro, instead of on rockers, as heretofore. Secondly, in the 
application of one or more india-rubber or other springs under the bottom 
of the above machine, mounted on an axis, so that the spring is in its least 
state of tension, or altogether undistended, when the machine or washing 
vessel is in its horizontal position, so that the vessel, as it approaches the 
extreme positions of its rocking motion, gradually increases the tension of 
the spring or springs, such tension acting on, and being given out, during 
the return oscillation of the rocking vessel, which, ina greater or less degree, 
compensates for the weight thrown alternately to opposite ends of the vessel, 
and which facilitates the rocking action, and eases the power required to 
impart the motion. Thirdly, of what the inventor terms a door or leaf, 
suspended immediately over the ridge before-mentioned ; it is composed of 
a series of bars or open work, or it may be a brush havinga brush surface on 
one or both sides ; if of open bars he prefers each bar to be formed like a 
series of balls strung on a rod ; itis pivoted at and swings from the top, 
being immediately under the door or opening where the clothes are intro- 
duced ; it is made to lift out readily. The matter operated upon, being 
thrown over the ridge, impinges against this swing piece, and receives a 
certain amount of attrition.—Not proceeded with. 
1H. W. E. Newton, Chancery-lane, London, “ An improved clutch epparatus 

Jor transmitting motion to various kinds of machinery.” 
tion —Doted 18th January, 1861. : : 

This invention of an improved clutch apparatus for transmitting motion 
to various kinds of machinery has for its object to obviate the shocks 
which are always produced when a toothed c¢\utch is brought into action. 
By means of the invention hereafter described this object may be effected 
even when heavy masses are driven or moved at very 1igh speed. The 
improved apparatus consists, principally, of two metallic cones, one of 
which enters the other. The hollow cone should, by pre ference be 
generally, if not always, mounted or placed on the drivir y-shaft or on 
the axle, of the fly-wheel The periphery or surface of the other cone 
is furnished with bars of wood, like an ordinary brake, in order to ob- 
tain a considerable amount of friction or holding power. This clutch 
will be found particularly useful for large metal rolling mills: it serves 
to communicate an alternative rotary motion to the cylinders when heavy 
iron bars are rolled. It may also be employed for other purposes x 
145. B. Pirrarp, Caroline-villas, Kentish Town, London, “ Prevaration of non- 

conducting substances for the deposition Uuereon of metals by electric action.” 
Dated 19th January, 1861. , 

In carrying this invention into effect, the surface to which it is desired 
to impart a metallic coating is washed with a solution of nitrate of 
silver, in such a manner that a film of the solution adheres te the whole 
ot the surface, which is then thoroughly dried, and afterwards exposed 
to the action of sulphuretted hydrogen gas. ‘The result of this proce SS 
is, that a conducting surface of metallic silver will be produced which 
can then be treated by any of the known methods of obtaining the 
electro deposition of metals. If the surface under treatment will pot 
retain a complete film of the solution of nitrate of silver, it should be 
previously washed with a thin solution of gum, or other suitable sub- 
stance, and then dried, before applying the solution of nitrate of silver. 
153. J. B. Rickarps, Snovw-hill, London, “ Axle-Loxes."—A communication.— 

Dated 19th January, 1861. 

The grant of letters patent for this invention having been opposed, the 

documents relating to the invention cannot at present be seen. . 
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MANCHESTER ASSOCIATION FOR THE PREVENTION OF STEAM-BOILer 
Expiosions.—At the last ordinarymonthly meeting, held on Tuesday 
last, Mr. L. E. Fletcher, chief engineer, presented his monthly 
report, from which we have been furnished with the following 





extracts: —* During the past month 239 visits have been made, 
€69 boilers as well as 442 engines have been examined, and the 
following defects discovered :—Fracture, 7; corrosion, 11; safety 
valves out of order, 12; water gauges, ditto, 11; pressure guages, 
ditto, 5; feed apparatus, 4; blow-off cocks, ditto, 9; fusible plugs, 
ditto, 1; furnaces out of shape, 19 ; over pressure, 7 (dangerous) ; defi- 
ciency of water, 2; boilers without safety valves, 1 (dangerous); total, 
99 (8 dangerous); boilers without glass water gauges, 17; without 
blow-off cocks, 20; without pressure gauges, 5; without feed 
back pressure valves, 54. During the last month three explo- 
sions have come to my knowledge, each attended with loss of life. In 
neither case, however,have the boilers been underthe inspection of this 
association, nor, I believe, under that of any other. 1 have not had 
an opportunity of examining any of these boilers since their explo- 
sion, but have been informed that two were of ordipary Cornish 
construction, one of which failed from deficiency of water, The 
third was of the tubular locomotive class, and the explosion arose 
from thinning of the plate just behind one of the laps situated in the 
cylindrical part of the boiler, and below the water line. I have 
known this to occur to stationary boilers, apart from corrosion, as 
caused by blowing joints or external damp, and attribute it to 
disintegration of the plate, consequent on the constant buckling 
action which is induced in close proximity to single lines of rivets 
by heavy strains. The constant occurrence of explosions from 
weak places in the plates,entirely unsuspected, and, only ascertained 
by 2 post mortem examination, as it were, shows the imperative 
necessity for laying bare the plates of all boilers which have been in 
work for any length of time, and having a faithful and most seaching 
examination made of them on both surfaces. <A boiler is too apt to 
be considered in a state of rest when once it is fixed on its bed, 
whereas the fact is that, directly the fire is lighted, all the parts are 
set in comparative movement one with the other; every fresh charge 
of coals expands the plates of the furnace tube; every draught of 
cold air through the furnace door contracts them; while the varying 
pressures of the steam and any irregularity in the introduction of 
the feed water—more especially if cold—-change the shape of the 
shell, so that the boiler is in a constant state of respiration, which 
must in course of time have an influence upon it. This shows the 
importance, in the first construction of boilers, of having all the 
cylindrical parts truly circular, and without any flat places in them, 
so as to prevent constant alternate buckling action, while it appears 
to me to point to seams of double rivetting as more enduring than 
single for continuous heavy strains; also that, in estimating the 
safety of boilers, time must always be considered as an element, 
and that nothing can be more fallacious than to argue that a boiler 
must be safe at a given pressure, because it has stood it for several 
years.” 

Tue Covet.—Has tHe Earrn Passep tHroven rts Tam ?— 
This question seems to attract considerable attention just now, and, 
as the wonderful is always welcome to the generality of mankind, 
there is a strong tendency to transform into a fact what was only 
hinted at as an hypothesis a few weeks ago by a distinguished 
astronomer. We have now suflicient evidence before us to discuss 
the question somewhat more fully. Mr. Hind calculates that the 
earth may have passed through the comet's tail on the 30th of June, 
at ten p.m.; but to render this possible he is obliged to admit a 
slight deviation of the tail from its natural direction, viz., that of 
the radius vector produced. On the other hand, in a letter dated 
Rio de Janeiro, June 22nd, and published in the Patrie of the 
23rd inst.. M. Emmanuel Liais, whose astronomical and hydro- 
graphical labours in Brazil (where he is on a scientific mission by 
order of the French Government) we have often had occasion to 
notice, states that he has been observing the comet since the 11th of 
June, when it became visible in the southern hemisphere, and cal- 
culates that the earth must pass through the comet’s tail on the 25th 
of June, that is, five days earlier than the date given by Mr. Hind. 
Again, M. Valz, Honorary Director of the Observatory of Mar- 
seilles, fixes the time of the passage through the tail at the 28th of 
June. Now, which of these three calculations is the true one? 
Mr. Hind believes he saw a sort of phosphoresence in the 
sky on the night of the 30th, but this appearance was decidedly not 
general, and we, for one, can vouch for it, that we perceived nothing 
of the kind in the streets or open spaces of Paris on the night in 
question. Another witness testifies the same, viz., M. Poey, who, in 
aletter to M. Elie de Beaumont, published in the Comptes-Rendus, 
states that, being on the 30th on the heights of Passy, which com- 
mand the whole panorama of Paris, he did perceive a kind of glare 
in the sky, but that he soon became convinced that it was only 
the reflection of the illumination of the city on the upper strata 
of the atmosphere. ‘This is, indeed, the simplest explanation ; the 
air, ove reading an illuminated surfac cts, when charged with 
vapours, like a fog, and at an inconsiderable elevation assumes a 
phosphorescent appearance which is not perceptible when the 
atmosphere is dry and clear. Now, the rainy weather which pre- 
vailed about that time, and which has not ceased, having naturally 
saturated the soil with moisture, it is not surprising that the 
appearance in question should have been brought about by the 
slow evaporation which is the necessary consequence of saturation, 
Moreover, in order to render this phosphorescence conclusive 
evidence, it must have been universally observed, and M. Valz, 
who must have been acquainted with Mr. Hind’s remarks, is 
perfectly silent on this subject, though by no means unmindful 
of it, since to the proximity of the comet, and the conse- 
quent elevation or depression of the temperature, he attributes a 
prevalence of bronchitis which existed at Marseilles at the time, 
though we are not aware of any such observation elsewhere. 
M. Leverrier is therefore sufliciently warranted in expressin 
we mentioned in our account of the last sitting of the academy, 
strong doubts] regarding the alleged fact of our planet having 
passed through the comet's tail. The belief in the possibility of 
such a thing occurring without our being made unpleasantly aware 
of it, is owing to the conviction entertained by many astronomers 
that comets are bodies light as air, simply because they do not seem 
to exercise any attraction on the celestial bodies near which they 
We will venture to remark, however, that such a view of the 
question is open to very strong objections. For, if comets 
exercise no attraction whatever, they must be imponderable, 
or nearly so: that is, their mass must be so insignificant as to 
be nearly equal to zero, in which case we do not see how 
they can describe an orbit which calculation shows to be 
either parabolical, elliptical, or hyperbolical, since the fact of 
their describing such an orbit peremptorily shows that they are 
ponderable, because they are attracted, according to the universal 
laws of gravitation, in the direct ratio of the masses and the inverse 
ratio of the squares of the distances. Again, the form of comets, 
although very variable, is still infinitely more stable than any other 
form which vaporous bodies assume; and, since stars are 
through them without refraction, we may assume it to be 
demonstrated fact that they are not vaporous, but that such stars 
have been seen through the many interstices existing between the 
solid, but unconnected particles of comets, and that, consequently, 
the passage of our earth through a comet's tail would leave far more 
tangible evidence behind it than a mere phosphorescence in the 
atmosphere. Lastly, before taking leave of the subject, let us add 
that we should think it rather strange if a body, so conspicuously 
luminous as a comet, could envelope us without our being made 
aware of it by an insufferable glare, similar to that of a furnace, and 
far surpassing in intensity any imaginable aurora or atmospheric 
phosphorescence. The polarimeter seems to have sufficiently proved 
that only a part of the light of the comet admits of polarisation, and 
that, consequently, although it transmits reflected sun-light, it also 
transmits light of its own, a circumstance which tends to corroborate 
our opinion.—-Galignani. 
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THE TRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Iron Trave: The Strike of the Puddlers—New Amenican TAR : 
dts Protective Character—IN¥LuENce OF THE WEATHER ON TRADE— 
Pra Iron Trave: Jts Healthier State—Coau Trave: More doing— 
Srrikgor Miners—A Fearrun Acciwent Preventep—Mr, Lionen 
Brovgu ON Starrorpsnire Mixing—GENERAL MANUFACTURING AND 
HARDWARE Traves: Activity in Exceptional Branches—Ro..una 
Stock Company (WoLvernampron): Jts Great Prosperity—Boanv 
or Trave Returns ror Jung: Deductions. ‘ 

Tue condition of the iron trade is without alteration as compared 
with last week. Some of the workmen still remain out in the Wed- 
nesbury and Leabrook district, owing to the circumstance of two of 
the leading works there having given notice for a reduction of 
wages only on Saturday night last. Until it is, beyond doubt, in the 
minds of the men, whose notices expired some time ago, as to what 
course the men of these two works will take, a universal resumption 
of labour cannot be calculated upon. In the Wolverhampton dis- 
trict proper, however, there are very few men who have not returned 
on their employers’ conditions. Little cr no inconvenience is result- 
ing from the apparent disaffection of the men, for the orders received 
in the past week have been generally only few and of small value. 
Nevertheless, there are instances in which some tolerably good sheet 
orders have come to hand, at houses who possess a good name, and 
who are always the last to suffer. But, in cases where the name is 
not yet synonymous with unimpeachable quality, the cases are not iso- 
lated where there is scarcely any work to be done. In such instances 
works are known to stop the entire of a week for orders, and, when 
they start again, three days’ work brings them once more to a stand. 
Some hopes were raised at the close of last week that the Morrill tariff 
would be repealed, and that now we should have an opportunity of 
sending some little iron into New York. ‘The reduction on that 
tariff will still, however, be so small, if the proposed scheme should 
be adopted, that little or no benefit is expected to accrue to the British 
ironmasters from the contemplated less restrictive measure. A 
ton of 's would, even now, be charged a duty of £3 84d.; 
rails, £2 3s. 4d.; and hoops, sheets, and boiler plates, £4 6s. 8d. a 
ton. The new measure is, therefore, virtually a prohibition on the 
introduction of British manufactured iron into the 'States. On 
pig iron the proposed revised duty is £1 Is, 8d., and on old 
scrap iron 13s. a ton. Recently the Morrill tariff has not 
been looked upon as a very serious impediment to the trade 
with America. In spite of that measure as many orders were being 
executed of really good iron for the American market after that 
measure became law as before. But the war broke out, confidence 
in transatlantic customers was destroyed, and the trade was brought 
toa complete stand still, as is irrefutably shown by the Government 
returns. With or without a restrictive measure, such as that 
proposed to be repealed, or that which is sketched as its substitute, 
the war would stop all trade not conducted on terms most 
unusual in commercial transactions—those of pre-payment. Re- 
membering how very little we were doing with the United 
States before the breaking out of hostilities, the ironmasters 
are not regarding what is being done in the New World 
in relation to the effect which those proceedings will have 
upon the town trade direct, but as they may prejudicially in- 
fluence the general trade of the country. Of paramount interest 
just now to the ironmaster, as to everyone else, are the harvest pro- 
spects. A good or bad harvest in these islands is being now re- 
garded as a matter of much weightier consideration than it has been, 
hitherto, esteemed by the men of South Staffordshire in its bearing 
upon trade. The tolerably seasonable weather, therefore, with 
which we are now privileged, is tending to keep up a comparatively 
cheerful feeling in the district. 

The pig iron department is healthier than it was, the stocks 
having become considerably reduced on the hands of the makers, 
The makers of finished iron, however, have more of the raw mate- 
rial at their works than for some time past. 

In coal there is a trifle more doing, and that’s all. Winter stocks 
are beginning to be laid in, A large number of colliers and miners 
remain out of employment, notwithstanding that many have left 
this district for others where the iron trade is not in so depressed a 
state. In North Staffordshire the miners the Kidsgrove and 
Stonetrough Colliery remain on strike, and,they are receiving weekly 
subsidies to the extent of £100. 

A timely discovery, by which a serious loss of life was prevented, 
was made on Monday last, at the Fox Yards Colliery, at Bilston, the 
property of Messrs. Cresswell and Sons. A piece of iron was found 
to have been fastened between certain of the cogs of the crown wheel 
of the running gear of one the engines. 

Mr. Lionel Brough, the late Government Inspector of Mines for 
South Staffordshire and East Worcestershire, in his report to Go- 
vernment on this district, accounting for the 143 deaths which have 
happened from mining accidents here§in§ the twelvemonths ending 
with the date of his report, offers some very valuable remarks on 
the best method of getting the thick coal of this district, which, if 
adopted, would prevent so immense @ sacr ice of life here as seventy- 
four violent deathsin one year from fall of coaland roofs. Mr. Brough 
also urges on the colliery proprietors to adopt guides and cages, and 
the more frequent use of the safety-lamp. 

The general hardware trades continue, as a rule, without improve- 
ment. If the American internecine war were not now raging, the 
proposed somewhat less restricted tariff, already referred to, 
would be looked upon somewhat favourably, but with that country 
in the painfully disorganised state in which it now is, and the con- 
sequent reluctance or inability of the inhabitants to purchase other 
goods than those necessary to supply the most rigid necessities, the 
proposed alteration in the tariff is occasioning very little interest. 
The japanners and tin-plate workers are among the manufacturers 
who are experiencing the most languor. The producers of first-class 
locks and some other descriptions of iron hardware maintain the im- 
provement spoken of last week. The tube makers are well off for 
orders, and the military arms trade are still “minting money.” 
There is also considerable activity at the works of the manufac- 
turers who produce railway fastenings and agricultural implements, 
with farm and other fencing. But in the rolling of copper sheath- 
ing, or the manufacture of tin-plates, there is scarcely anything being 
done, 

The Birmingham Chamber of Commerce are uniting with other 
chambers in suggesting to the Government the desirability of Mr. 
Cobden being sent to Brussels and Prussia to see that the interests 
of England are fairly represented in the treaties now being negoti- 
ated between France and Belgium, and France and the Zollverein. 

On Tuesday afternoon the fifteenth ordinary general meeting of 
the Railway Rolling Stock Company (Wolverhampton) was held at 
the company's offices, Mr. John Perks, the chairman of the directors, 
presiding. The report showed that the company is enjoying 
increased prosperity, and that, although the amount to be divided as 
dividend is somewhat larger than heretofore, yet the amount to be 
carried to the reserve fund is also larger than previously. The 
profits of the half-year were £4,736 8s. 5d., which would allow of the 
usual dividend at the rate of 8 per cent. per annum on the ordinary 
shares, and 6 percent, perannum on the 6 per cent. preference shares, 
all free of income-tax. ‘The above profits would be available for appro- 
priation as follow :—£2,783 to ordinary shares ; £704 13s. 5d. to pre- 
ference shares; £634 10s. to the depreciation fund, and £614 to the 
reserve fund. Thereservefund would thenamountto £3,540. Forty- 
four wagons had been added to the company’sstock in the past half-year, 
making the total number 1870. The directors felt themselves to be 
in a position in which they could safely, at the next general meet- 
ing, recommend a dividend at the rate of 9 percent. perannum, a course 
which they should prefer toan occasional distribution of a bonus. After 
an experiencect eight years the directors congratulated the shareholders 
























that the original calculations of the company were sound; and they 
had reason to conclude that the future operations of the company 
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would be equally satisfactory. The chairman said that there was a 
resolution on the books that kept the dividend at 8 per cent. till 
the reserve fund reached £3,000. Although the directors could now 
see their way pretty clearly toa dividend of 9 per cent., yet they 
wished to proceed cautiously, and reserve the 9 per cent. till the next 
meeting. he secretary remarked that next Christmas the profits 
would justify a division at the rate of 9 per.cent., and at the follow- 
ing Christmas 10 per cent. might be calculated upon. The accounts 
showed that the directors had repaid capital out of profits altogether 
to the amount of £33,000, the indonee on the depreciation fund now 
amounting to £15,861. Resolutions were passed declaring dividends 
at the rates proposed by the directors. 

Since our last the Board of Trade returns for the month of June 
have been issued. ‘They show an increase of more than a million in 
the declared value of the British manufactures and produce exported 
during the month of June as compared with the corresponding period 
of last year, with a decrease, however, of a quarter of a million. as 
against the June of 1857. ‘The total amount was £10,362,893, being 
considerably above the average of the expired portion of the year. 
The value of the exports of the last six months being £60,143,425, or 
nearly two millions less than in the first half of last year, and three 
millions less than in the like period of 1859. The decrease in the 
business of the half-year has been, amongst other articles, metals. 
As regards the exports of last month we find the increased value 
divided amongst coal, cutlery, hardware, machinery, iron and 
copper, as well as other articles. Scarcely any trade was carried on 
in June between this country and the United States, and none 
whatever in the articles of railway iron, copper, and yellow metal 
sheets, and rails, and lead. Railway iron was not participated in the 
increase which that metal has experienced in the past month, nor 
has cast iron generally, as will be seen from the following table :— 





MONTH ENDED JUNE 30TH. 








ha 1360. 1861. 
Pigiron.. «2 « c+ «+ oe £78,479 

Bar, bolt, and rodiron .. .. 157,546 
Railwayiron.. .. «2 «+ oe 305,592 

Iron wire .. «se ee ee oe 13,997 20,213 
Cast iron Tae a ae ee "3,62! 79,904 
Wrought iron... 6. ee ee we 25 3 271,014 
Steel, unwrought ..) .. ee oe 53,284 54,55% 
Copper, do. or a ae 13,179 30,454 
Copper and yellow metal.. «+. .. -- — 
Sheets and nails... .. «6 +e oe 151,003 136,807 


15,126 


Wrought copper... .. «+ ++ o- 
Brass, all sorts .. «2 oe ef os 
Lead, do. o6- a0 Me ee ee 
Tin, unwrought .. .. «2 ++ «. 
Tin plates . co se : is = 
The large increase which took place in the exportation of pig iron 
extended to all markets except the United States, and, as regards 
France, the exports were double; and, as regards Holland, three 
times those of the corresponding period of last year. ‘The increase 
in bar iron extended to “ all countries” excepting to Turkey and the 
United States ; and in the case of Italy was double the value of the 
exports of the June of 1860. There was a great increase in the ex- 
ports of railway iron to Russia and Sweden, and to India; and 
some large shipments to France, Holland, and Hanover, to which 
countries hone was sent in the corresponding month of last year ; 
but none was sent to Russia, Austria, or the United States; and to 
all the other countries, except Canada, the exports declined. The 
exports of cast iron show an inerease only to Cuba and Brazil, 
and in a slight degree to Egypt. The increase in wrought-iron was 
contined to the exports to Holland, Russia, and Canada. The 
diminution in copper and yellow metal sheathing was general, 
except as regards the exports to the Hanse Towns. There was an 
increased exportation of tin plates to India and Australia, but the 
shipments to the United States fell off more than one-half. Steam 
engines show an increase from £110,882 to £114,229, chiefly in the 
exports to Spain and Russia; and other descriptions of machinery, 
from £178,257 to £256,340, extending to all countries except the 
Hanse ‘Towns and Australia; the exports to Holland and India 
trebled, and those to Holland more than quadrupled, as compared 
with the corresponding period of last year, The value of the hard- 
wares and cutlery exported during the month was £303,342, being about 
one-fifth more than in June, 1860, though less than in the same 
mouth of 1859. ‘The six months’ exports show a decline, owing to 
the stagnation which has marked our commercial relations with 
America since the commencement of the year. he month’s trade 
shows an inerease in every direction, except to the United States and 
the South African and Australian colonies. The metallic imports 
show a decline, except in copper and zine, the month's account 
showing 9,908 tons of copper ore and regulus, 36,540 ewt. of 
unwrought copper, 3,706 ewt. of zine, and 2,725 ewt. of tin, against 
13,847 tons of copper ore and regulus, 11,940 ewt. of unwrought 
copper, 3,951 tons of iron, 429 tons of steel, 3,260 tons of lead, 
3,299 tons of zine, and 7,239 ewt. of tin, in the corresponding month 
of last: year. 
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Tne great event in the north this week is the rejection in the Lords’ 
committee of the Derwent and Weardale Railway Bill, which the 
North Western Company promoted against the North Eastern. The 
ostensible object of the project was to secure a direct route between 
the important ports of Liverpool and Neweastle, but its real purpose 
was probably to bring into the North Western a little of the ex- 
uberant traffic of the North Eastern. The fact is, it is a pesitive 
misfortune for a railway company to enjoy such a continuous stream 
of prosperity as that which has floated the North Eastern into a 
5 per cent dividend, because it immediately becomes the ol served of 
all observers, and the attached of all attachers. However, the North 
Eastern has beaten off its opponents for another year, and the only 
result of the prolonged and useless struggle is that both sides will 
have to digest their Parliamentary agents’ bills, which, in the case of 
the North Eastern, will just about swallow up the additional revenue 
acquired last half year, while, in the case of the North Western, 
2s. 6d. may possibly be rubbed off the dividend. Well, well, all the 
better for the Parliamentary agents, 

As regards other northern topics it may be added that Mr. Oswald, 
of Sunderland, has launched the Peterhoff, a rine vears’ screw 
steamer, of 900 tons, and 90 horse power, for Messrs. Pearson and 
Co, of Hull, The Peterhoff is intended for the St. Petersburg 
trade. The same builder has turned out the Pera, a fine iron sailing 
ship, of 1,600 tons, built for the Indian trade, for Messrs. Moore and 
Co., of Liverpool.—At the Durham Assizes, on Saturday, an action 
for libel, brought by Mr. Potts, anchor manufacturer, of Sunderland, 
against Mr. Trotman, well known also in connection with 
anchors, was compromised, the defendant consenting to a verdict for 
the plaintiff for 40s. with costs. he affair arose in the first instance 
out of an alleged infringement of Mr. 'l'rotman’s patent, but it after- 
wards expanded into other charges, which were fully withdrawn. 
—At the same assizes, on Saturday, an attempt was made to hold the 
North Eastern Railway Company responsible for an alleged failure 
of special cheap trains in connection with a brass band contest at 
Darlington. ‘The existence of any contract was denied on the part 
of the company, and a verdict was recorded in their favour. What 
will be the next attempt to mulct railway shareholders? surely 
compensation cases—of which several have been disposed of at the 
northern assizes—are bad enough.—Every journal in the north has 
been discoursing dolorously on the depressed state of the coal trade, 











and yet the shipments from the north-eastern ports during June are 
found, on examination, to be 400,527 tons as compared with 374,767 
tons in June, 1860. The Newcastle Chronicle claims the following 
advantages for Mr. Bastier's improved chain-pump in the course of 
an eulogistic notice of that apparatus :—“ The chain-pump was in- 
vented in 1790, by Mr. Deprony, who, however, abandoned his idea 
in consequence of being unable to surmount a difficulty which he 
met with in the practical application of his discovery. ‘I'he washers 
employed by Mr. Deprony as a packing for the dises, which, as is 
well known, are provided at short intervals along the entire length 
of the endless chain, were of leather, which, hardening in the water, 
caused a large amount of friction upon the interior of the tubes, and 
these tubes, again, being of the same diameter from bottom to top of 
the column, the loss of a considerable proportion both of the water 
and of motive-power was the result. Since that time india-rubber 
has come into more extensive use, and Mr. Bastier has hit upon the 
idea of reviving Mr. Deprony’s principle, with the addition of 
improvement, which brings it as nearly as possible to perfection. 
For the flat disc employed by Mr. Deprony he substitutes a small 
cylindrical piston ; for the single leather washer he substitutes three 
washers of strong india-rubber; and, lastly, instead of a tube of 
uniform bore, he employs a tube more contracted at one part than 
another, the effect being to make each disc act as a piston whilst 
passing the narrow part of the tube. The new pump, which has 
been patented, acts as a force-pump, or as a suction-pump, according 
to the depth of the water in which it is immersed. It acts as a 
force-pump when the level of the water to be pumped exceeds 40in., 
for then as, by the well-known law of hydrostatics, the water will 
rise in the interior of the tube to the same level as on the exterior, 
the dise entering the tube will force the water already in the tube 
before it. But should the water in which the pump-tube is immersed 
be less than a yard in depth, the suction principle comes into play ; 
in this case the dise entering the tube after moving upward about 
4in. (for we should say that the bottom of the tube is trumpet-shaped 
to facilitate the flow of the water), reaches the contracted portion of 
the tube, and draws the water after it ready to be forced onward by 
the following dise. It will be seen that in this compressed space 
the discs, becoming packed by the slight compression of the india- 
rubber, play the part of a piston, the suction and forcing going on 
as long as motion is given to the pulley over which the endless 
chain passes, such pulley being fixed on an axle made to rotate 
either by a driving-band and steam power, or by any other motor. 
The expense of manufacturing it and setting it to work is 50 per 
cent. less than that of common pumps when the depth is 50 fathoms, 
and 75 per cent. when the water has to be pumped from great 
depths. There is, moreover, increased safety secured to the miners, 
since, if a tube somewhat larger than that likely to be required is 
applied, a trifling increase in the speed of the engine will suffice to 
throw up double the quantity of water. The inventor guarantees 
that the pump shall give from 90 to 92 per cent. of the effective 
force, and, as is evident from the character of the pump, mud, sand, 
chips of wood—in fact debris of any kind in pieces not larger than 
the diameter of the tube—are pumped up without the least obstrue- 
tion or damage to the pump. Again, any repairs that may become 
necessary after long-continued use can be effected at surface, and an 
ordinary workman will be equal to the task, since the changing of 
one or two of the india-rubber washers will be all that is necessary. 
These new washers can be put on when the pump is not in use, the 
dise to be re-packed being brought into a convenient position for the 
operation.”—The River Tyne Commissioners have petitioned the 
House of Lords against the clauses in the Salmon Fisheries 
Bill which prohibit the discharge of chemical and other refuse into 
salmon breeding rivers. It is contended that the enactment of 
the clauses in question would shut up half the manufactories 
on the Tyne, although salmon caught in the very midst of 
the chemical outflow of the river do not appear to have sustained 
injury.—The Tees Commissioners have obtained an injunction 
against Mr. Ralph Ward Jackson and others, restraining them from 
constructing a jetty and certain works on the Tees without the 
commissioners’ consent. Mr. Jackson is interested in an estate 
called the Normanby estate, abutting upon the river Tees, through 
which a branch of the Stockton and Darlington Railway passes, an 
he applied to Parliament for an act to construct a railway, and jetty, 
and shipping places. While the bill was passing through Parliament 
defendant agreed to strike out the compulsory powers relating to 
the river, and plaintiffs agreed not to oppose the bill. The bill, 
however, was rejected. In March, 1860, defendants applied to 
plaintiffs for their consent to the construction of a jetty, and plaintiffs 
passed a resolution declining to give their consent until a plan had 
been deposited with their engineer. The defendants, however, 
commenced the works, and plaintiffs filed a bill, and a motion was 
made for an injunction on the last day of the sittings previous to the 
long vacation in 1861. The bill was afterwards amended, and 
additional affidavits were filed, and the motion was now brought on, 
the contention being that, inasmuch as the bill on which the agree- 
ment was founded did not pass, the agreement was a nullity; that 
the effect of the works would be to cause an obstruction in the 
river below the proposed jetty, inasmuch as ali the disturbed and 
loose earth and materials would be carried away by the natural 
action of the tide, and deposit themselves in the bed of the river, 
the current of which would be thus rendered much more rapid, and 
would be materially altered in direction. 

Trade does not improve at Sheffield. The iron sales are falling 
below the average, and there is some diminution in the demand for 








engineers’ tools. The orders on railway account are also not coming | 


in so freely as heretofore. There is, however, a pretty good demand 
for steel required in the manufacture of agricultural implements and 
machinery, 

The proceedings at the last weekly meeting of the Mersey Docks 
and Harbour Board did not possess much interest. Notices of motion 
were delivered proposing that the eastern entrance to the Great Float 
should be widened, that a quay should be formed between the 100ft. 
and 3vft. lock at Birkenhead, and that the size of the 80ft. and 100ft. 
locks at Birkenhead be increased that they may be used occasionally 
as graving docks. ‘lhe annual visit of inspection to the lightships, 
buoys, channels, &c., will be made on Monday. In respect of other 
Liverpool topics, it may be added that Messrs. Bibby and Co. have 
had built, at Belfast, a fine screw steamer, the Egyptian, intended 
for the Mediterranean trade. The Egyptian is 355ft. long, and 
3,600 tons burthen, and is to be fitted with engines of 400-horse power 
by Messrs. M’Nab and Co., of Greenock. It will be observed, by a 
paragraph in another part of ‘THe Ene1Neer, that Messrs. J. Laird, 
Sons, and Co., have contracted with the China and Japan Steam 
Navigation Company for vessels of different classes required for the 
line. On Saturday an experimental trip was made on the Mersey 
with a ferry steamer built on the American principle. The steamer 
was constructed by Messrs. J. Rogerson and Co., of Neweastle-on- 
Tyne. Uer length is 118ft., and her breadth 16ft., but her decks 
extend to the outside of the paddles, giving a total width, midships, 
of 30ft., her draft of water is 2ft. 9in., and she has engines of 40-horse 
power, A proposition is under consideration to place boats upon 
this system on the Wallasey Board's stations (New Brighton, 
Egremont, and Seacombe). 

Messrs. J. Bailey and Co., of the Albion Clock Works, Salford, 
exhibited, on Tuesday, at the Manchester Exchange, a new patent 
steam gauge. Messrs. Bailey's gauge is constructed on the principle 
of weight against pressure, and for simplicity of construction, and 
nicety of indication, has received the approbation of Mr. G. R. 
Stephenson, Mr. Richard Roberts (late of the firm of Sharp and 
Roberts), and other scientific men. 

Several interesting facts were stated at the half-yearly meeting of 
the Manchester, Sheftield, and Lincolnshire Railway Company, 
which were passed over in the meagre reports given in the daily 
papers. The severe weather in the winter caused the company's 
canals to be shut up for a month, involving a loss of little less than 
£3,000, There was also a decrease observable in the goods traftic 
on the company’s railways. Between Sheffield and Liverpool alone 
the company lost 4,373 tons of merchandise, which comprised steel 
goods taking up less bulk and paying the greatest rates. The 
directors propose to charge a portion of the amount expended in 














fishing rails to capital account, instead of debiting it wholly to 
revenue. The chairman (Mr. Chapman) took a hopeful view of the 
future prospects of the company, remarking that they had now 
established themselves on both sides of the Mersey, and had a 
through line from the north-west to the north-east coasts. 

Advices from Glasgow report a considerable falling off in the 
shipments of pig iron, lust week’s return being about 3,000 tons below 
the total for the corresponding week of last year. They also note 
the launch of a screw steamer, the Andalusia, of 520 tons 
(intended for the Spanish trade), by Mr. J. G. Laurie, at Whiteinch. 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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RalLs continue as last reported, with a firm Market. 

Scotcn Pig Iron has been in fair demand during the week, and 
now closes firm at 51s. 9d. for cash, being an improvement of 6d. per ton on 
last week's prices: three months open quoted, 52s. 6d. for Warrants Mixed 
Nos. in Glasgow; No. 1, Gartsherrie, quoted 57s. ; and No J, Calder, 62s. per 
ton, net cash. 

Spe.ter has improved in price, a sale reported at £16 10s. on the spot. 

Copper in better demand. 

Leap rather dull. 

‘iy.—The demand for English is not so good. In Foreign but little 
business reported, and prices, consequently, merely nominal ; £117 for 
Banca, and £111 for fine Straits. 

Tin PLatEes.—There has been a little more inquiry this week. 

MoatE AND Co., 65, Uld Broad-strect, London, 
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Tue Cunarp Steam Fieet.—The Cunard Company are at present 
engaged in reorganising their steam fleet by the sale of some of 
their steam vessels and the construction of more powerful ones fur- 
nished with all the modern improvements. A short time since the 
Etna was sold to the Inman Company, and we have now to record 
the sale of the Jura to the Montreal Ocean Steamship Company for 
the Canadian mail service. The Jura is a fine screw steamer of 
about 2,200 tons and 400-horse power, and did good service as a 
transport during the Crimean war. In the course of two or three 
months the Cunard Company will have two new steamers completed 
from the workshops of Mes: . Robert Napier and Son, which will 
probably be the finest specimens of their respective cla in 
existence. One is the Scotia, a paddle steamer about 700 tons larger 
than the Persia, and the other the China, screw steamer. Both 
vessels are intended for the mail service between Liverpool and New 
York. 

OPENING OF THE ScrnpE Ramway.—On the morning of the 13th 
May the first public train for passengers and goods ran from either 
terminus of the line, the crowd of passengers at the Kurrachee 
terminus being enormous. Since then great numbers of passengers 
were being conveyed daily. The quantity of goods delivered by 
native traders for carriage tax to the utmost the resonrees of the 
railway, one firm alone offering to enter intoan arrangement for the 
conveyance of 140 tons per diem. Sir Bartle Frere, on the 29th April, 
1858, turned the first sod of the Scinde Railway, and, notwithstand- 
ing engineering and other difficulties, in little more than three years 
thereafter, his successor has declared the line to be open for public 
traffic. The Scinde Railway is 114 miles in length, and is the first com- 
plete railway opened in India, and there appears every prospect of its 
being the first having its capital account closed, and paying adividend 
on the capital expended in its construction. The commissioner in 
Scinde has alluded, in terms of commendation, to the excellence 
of the arrangements of the administrators of the railway in India— 
Messrs. Neville Warren and John Brunton—above all, calling atten- 
tion to the fact that the workmen employed by the company upon 
the line drawn from Scinde, Beloochistan, Bhawulpoor, the Deccan, 
Cutch, and from the confines of Persia and China, had all so con- 
ducted themselves that neither feuds nor disturbances had ever 
reached the ears of the authorities. The most extensive engineering 
works on the line are two viaducts. The Mulleer viaduct is composed 
of Warren’s patent iron girders, of 80ft. span, resting on stone piers, 
and is 1,860ft. in length. The Bahrun viaduct is built of hard, white, 
durable stone, found on the spot, has thirty arches of 45ft. span, and 
is 1,782ft. long. This viaduct is described to be as fine a piece of 
masonry as can be seen in any part of the world, and has been 
executed by native contractors, chiefly Cutchees. The stations on 
the line are Kurrachee, Landi, Dorbajee, Joongshaie, Jeempeer, and 
Kotree. Kotree, on the Indus, the port of Hydrabad, and the upper 
terminus of the railway, is vastly increasing in importance from its 
steamers and railway, and from the establishment by Europeans of 
extensive saltpetre and other manufactories. Joongshaie, the mid- 
station on the line, possesses many local advantages, and is about 
twenty miles from the ancient town of Tatta, ou the Indus. This 
station is evidently destined to be the nucleus of an aetive and 
enterprising community; the future town is being laid out, and 
building sites allotted. The Parsee, and other native traders resident 
at Tatta, have proposed to raise funds for a cheap railway or tram- 
road from thence to Joongshaie, and a considerable local traffic from 
the latter to Kurrachee has commenced. Fully to appreciate the 
importance of the increase in the trade of the port of Kurrachee, it is 
necessary to call attention to the rapid and steady increase of the 
trade from the date of the conquest of Scinde. A direct trade is 
established between Kurrachee and London, Liverpool, Glasgow, 
Havre, Marseilles, the Mauritius, Calcutta, Bombay, and the Persian 
Gulf. 
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TURBINE WATER WHEELS. 
(Concluded from page 58.) 


Mr. FRANCIS mentions that the following precautions 
are to be observed in the application of this formula. First: 
when the contraction is complete at each end of the weir, 
n= 2; when the weir is of the same width as the canal 
conducting water to it, the end contraction is suppressed, 
and x = 0. Second: this formula is only applicable to 
rectangular weirs, made in the side of a dam which is 
vertical on the up-stream side, the crest of the weir being 
horizontal and the ends vertical; also the edges of the 
orifice presented to the current must be sharp; for, if 
bevelled or rounded off in any perceptible degree, a material 
effect will be produced on the discharge; it is essential, 
moreover, that the stream should touch the orifice only at 
these edges, after passing which it should be discharged 
through the air, in the same manner as if the orifice was 
cut in a thin plate. Third: the formula is not applicable 
to cases in which the depth on the weir exceeds one third 
of the length; nor to very small depths. In the experi- 
ments from which it was determined, the depths varied 
from 7in. to nearly 19in., and Mr. Francis believes its 
application quite safe to any depths between Gin. and 24in. 
Fourth : the height of the surface of the water in the canal, 
above the crest of the weir, is to be taken for the depth 
upon the weir. This height should be taken at a point far 
enough from the weir to be unaffected by the curvature 
caused by the discharge; if more convenient, it may be 
taken by means of a pipe opening near the bottom of the 
canal near the up-stream side of the weir, which pipe may 
be made to communicate with a box placed in any con- 
venient situation; and, if the box and pipe do not leak, 
the height may be observed in this manner very correctly. 
However the depth may be observed, it may require 
to be corrected for the velocity of the water approaching 
the weir. Fifth: the end contraction must either be 
complete, or entirely suppressed; the necessary distance 
from the side of the canal or reservoir to the end of the 
weir, in order that the end of the contraction may be com- 
plete, is not definitely determined ; in the experiments the 
depth on the weir was about 18in., and the distance from 
the side of the canal to the end of the weir, about 2ft. 
The formula applied well to all these experiments. In 
cases where there is end contraction, a distance may be 
assumed, from the side of the canal to the end of the 
weir, equal to the depth on the weir, as the least admis- 
sible, in order that the formula may apply. Sixth: as to 
the fall below the weir, requisite to give a free discharge 
to the water, it is not definitely determined ; a comparison 
of numerous experiments indicated that, when the depth on 
the weir is 1ft., and the entire sheet, after passing the weir, 
strikes a solid body at about Gin. below the crest of the 
weir, the discharge, with the same depth, is diminished 
about ,;3,,- By other experiments it appeared that, when 
the sheet passing the weir fell into water of considerable 
depth, the depth on the weir being about 10in., no differ- 
ence was perceptible in the discharge, whether the water 
was 124in. or 23in. below the crest of the weir; it 
is very essential, however, in all cases, that the air 
under the sheet should have free communication with 
the external atmosphere. With this precaution it ap- 
peared that, if the fall below the crest of the weir is not 
less than half the depth upon the weir, the discharge over 
the weir will not be perceptibly obstructed. If the sheet of 
water is of very great length, however, more fall will be 
necessary, unless some special arrangement is made to 
supply air to the space under the sheet at the places that 
would otherwise not have a free communication to the 
atmosphere. Seventh: in respect of the depth of canal 
leading to the weir, experiments showed that, with a depth as 
small as three times that on the weir, the formula agreed 
with experiment within less than one per cent.; this pro- 
portion may be taken as the least admissible, when an 
accurate gauging is required. Eighth: it not unfrequently 
happens that, in consequence of the particular form of the 
canal leading to the weir, or from other causes, the velocity 
of the water in the canal is not uniform in all parts of the 
section; this is a frequent cause of serious error, and is 
often entirely overlooked. If great irregularities exist, they 
should be removed by causing the water to pass through 
one or more gratings, presenting numerous small apertures, 
equally distributed, or otherwise, as the case may require, 
through which the water may pass under a small head ; 
these gratings should be placed as far from the weir as 
practicable. Ninth: if the canal leading to the weir has a 
suitable depth, it will berequisite only when great precision is 
required to correct the depth upon the weir for the velocity of 
the water, bya formula given by Weisbach, in his A//yemeine 
Maschinen Encyclopiidic, vol. i., p. 489, Weisbach having 
been the first to point out the error, in this respect, made 
by Du Buat, and copied by most writers on hydraulics. 
Thus, in some of the experiments, the water in ‘the canal 
had a mean velocity of 1ft. per second, the effect of which 
was to increase the discharge about 2 per cent., and when 


the mean velocity was about Gin. per second, the discharge | 


was increased about 1 per cent. ; these examples will enable 
the engineer to judge, in each case, of the necessity of 
going through the troublesome calculation for correcting 
the depth on the weir. ‘a 
The conditions under which Mr. Francis tested the per- 
formance of several of Mr. Boyden’s, as well as some of his 
own turbines, were so nearly like those under which the 
absolute flow over weirs was received and measured in the 
large lock chambers, that the formula deduced from the 
latter experiments was necessarily applicable with equal 
exactness to the former, so that, so far as the particular per- 
centages of efficiency under notice are concerned, they 
would be quite unaffected by the consideration of the cir- 
cumstances upon which Mr. Francis has so carefully and 
clearly based the precautionary observations just quoted. 
Upon terms similar to those which he made with the 
Appleton Manufacturing Company, Mr. Boyden obtained 
several other contracts for the erection of turbine water 
wheels. Under one of these contracts with a cotton 
manufacturing company at Lawrence, Massachusetts, he 
claimed, in 1856 an efficiency for a pair of Sft. 9in. turbines 








of no less than ninety-siz per cent. His claim was disputed 
upon its face, and, on commencing an action, the judge 
before whom it was brought sensibly enough admitted 
that it was no case’ for a jury, and that it could only be 
properly settled by arbitration. By agreement, therefore, 
between Mr. Boyden and the proprietors of the Atlantic 
Cotton Mills, the experiments were repeated and the results 
placed in the hands of three arbitrators, one an engineer— 
Mr. James B. Francis—one a mathematician—a professor 
of mathematics at Harvard University, Cambridge, near 
Boston, U.S., and the other a barrister of Boston. 
The data were gone over at great length, and an award 
was finally made in Mr, Boyden’s favour. ‘The data 
upon which the power and discharge of the wheel were 
respectively calculated had been taken by a numerous staff 
of observers, each charged with the duty of recording a 
single class of observations, the observers having been 
sworn also before the arbitrators. The conditions under 
which the observations were made were much the same as 
in previous experiments upon the’ power of turbines at 
Lowell and Lawrence, and unless the grossest collusion was 
practised, which was next to impossible, the ascertained 
efficiency could have been but very little, ifat all, in excess. 
Before this astonishing result of 96 per cent. of efficiency 
had been confirmed, a considerable number of the large 
manufacturing companies at Lowell and elsewhere had 
already begun to substitute turbines in the place of breast 
wheels, and at this time, we believe, the substitution has 
been made generally, in the cotton and other mills of 
Massachusetts, and in several large establishments in New 
Hampshire. ‘Theoretically, or irrespective of mere leakage 
and friction, a turbine should give the full calculated dynamic 
effect of the water used init, except the loss due to the velocity 
of the wateron leaving the wheelor diffuser. The Lowell and 
Lawrence turbines have been constructed, we believe, with 
the greatest attainable accuracy, and their loss by leakage 
and the friction of their single bearing should be but slight. 

The interposition of gratings and screens is sufficient to 
prevent the entrance, with the water, to the wheel, of any 
substances likely to injure it. The single bearing is acces- 
sible at all times, and from its peculiar construction weers 
well. It is a fault of the Fourneyron, and, probably, of all 
turbines, that, when the gate is partially closed, under cir- 
cumstances which render it desirable to expend the last 
amount of water, and, therefore, to attain the greatest 
economy, the efficiency is least. It is when the gate is 
wide open that the best results are obtained. 

Mr. Boyden has never published drawings or descriptions 
of his turbines, but he had, before 1850, communicated 
many of his plans, and much of his experience, to Mr. 
Francis, who, after the purchase of Mr. Boyden’s patents 
by the proprietors of the water-power at Lowell, had occa- 
sion to erect several large turbines at some of the mills at 
that place. Mr. Francis’ turbines, although not actual 
copies of any made by Mr. Boyden, are very nearly so, and, 
although we are not aware that any wheels have attained 
so high a ratio of efficiency as those of Mr. Boyden, their 
proportions may probably be closely approximated by 
following Mr. Francis’ rules. These rules are as follow :— 

1st Rule.—The sum of the shortest distances between the 
buckets should equal the diameter of the wheel. 

2nd Rule.—The height of the bucket orifices, at the rim 
of the wheel, should equal one-tenth the diameter. 

3rd Rule.—The width of the crowns should be four times 
the shortest distance between the buckets. 

4th Rule.—The sum of the shortest distances, between 
the curved guides taken near the wheel, should be equal to 
the interior diameter of the wheel. 

These rules are applicable to turbines of from 2ft. to 
8ft. 4in. in diameter, and working on falls of from 5ft. to 
40ft. For falls above 40ft. the second rule should be 
modified, by making the height of the orifices less in pro- 
portion to the diameter of the wheel. 

The number of the buckets may be taken as follows :—To 
the diameter of the wheel in feet add 10, and multiply the sum 
by 3 for the required number. Thus, a 9ft. wheel would have 
57 buckets. The number of the guides may be three-fourths 
that of the buckets. 

The curve of the buckets may be obtained as follows, 
referring to Fig 1. Let g h =the shortest distance between 
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the buckets and ¢, the thickness of the material of which 
the bucket is made. Make the are gy k equal 5 g h, draw 
the radius & to the centre of the wheel, intersecting the 
inner circumference at /, the point / will be the inner ex- 
tremity of the bucket. Draw the directrix / m, tangent to 
the inner circumference of the wheel. Draw the are o x, 
with the radius gy h + ¢, from? as a centre; the other 
directrix y p must be found by trial, the required conditions 
being that, when the line m / is revolved round to the posi- 
tion y ¢, the point m being constantly on the directrix g p, 
and another point at the distance my=r s, from the 
extremity of the line describing the bucket, being constantly 
on the directrix m /, the curve described shall just touch the 
areno. A convenient line for the first approximation may 
be drawn by making the line g » 11 deg. from the radius. 
The curve thus described is nearly a qucrter of an ellipse, 
and would be exactly so if the angie y mJ was a right 
angle. ‘ 
The trace adopted by Mr. Francis for the guides is as 


follows :—The number, », having been determined, divide 
the circle in which the extremities of the guides are found, 
into n equal parts a w, w 2, &e., Fig. 2. Put o’ for the 
width between two adjoining guides and ¢’ for the thickness 


of the metal forming the guides. By rule 4, w’ = : » With w 


as a centre, and the radius w’+¢’ draw the are yz; and 
with z as a centre, and the radius 2 (w’+¢’) draw the are 








/ ' 
ab. Through v draw the portion of a circle v c, touchin 
the ares y z and a b; this will be the curve for the essentia 
part of the guide. The remainder of the guide, ec’ d’, 
should be drawn tangent to the curve c’» a convenient 
radius is one that would cause the curve c’ d’, if continued, 
to pass through the centre of the wheel. : This part of the 
guide might be dispensed with, except that it affords great 
support to the part c’ v, and thus permits the use of much 
thinner iron than would be necessary if the guide termi- 
nated at c’ or near it. ; y 

The horse-power of wheels so proportioned is found, by 
Mr. Francis, as follows :— 

Let I) =the diameter of the wheel, and / the fall of 
water, not exceeding 40ft., acting upon it, then 

P = 0:0425 D*h Yh, 

for wheels not less than 2ft. in diameter. 

The diameter of the wheel in feet, P being the horse 
power, and ’ the fall in feet, as before, is thus obtained :— 


D=4°85 a/ , 


hvhe 


The quantity of water, in cubic feet, discharged per 

second, will be found thus:— 
Q=05 Dt Vi. 

The general form of the wheel, the shape of crowns in 
— section, &c., to be as described in our article last 
week. 

Some time last year a work was published by Messrs. 
Spon, of Bucklersbury, written by William Cullen, of 
Armagh, giving practical rules for the construction of 
Fourneyron turbines. Mr. Cullen visited France some 
years ago, and at much inconvenience obtained the exact 
dimensions and curves of some of M. Fourneyron’s wheels. 
The bucket curves of the turbine at St. Blazien, as described 
by Mr. Cullen, are obtained as follow. (See Fig. 3.) 
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On the radius, a ), intersecting the outer and inner cir- 
cumference of the wheel, divide the width of the crown 
into four equal parts. Lay off five of these parts, from 
b to ce, on the outer circumference of the wheel as the 
length of the bucket. Draw h A, tangent to the inner cir- 
cumference of the wheel at a. On the upper side of this 
tangent and deflected 15 deg. from it lay off the directrix 
a d, prolonged to intersect the outer circumference of the 
wheel at d. On the left of the radius ab, lay off the 
directrix ac' deflected 5 deg. from the radius. From d 
draw a right line through c, extending it to intersect the 
line, just found, atc’. ‘Then divide ¢ ec’ into any equal 
number of parts and ac’ into the same number of parts. 
From d draw ordinates extending to these divisions on the 
line a c’, and from a draw ordinates intersecting the points 
of equal division on the line cc’. Through the intersec- 
tions of successive pairs of ordinates trace the curve of the 
bucket, as shown in the diagram. 

The guides, according to Mr. Cullen’s directions, are to 
be the same in number as the buckets, and are to coincide 
with circular arcs. First take the line across the shortest 
opening between a pair of guides, and draw a radius from 
the centre of the wheel through the middle of this line. 
The shortest opening will be close to the inner circum- 
ference of the wheel. From the intersection just found 
extend a line backwards, that is to say, into the circle 
occupied by the guides, and inclined 20 deg. from the 
radius. The centres of the guide curves are to be found 
on this line.* 





* Mr. Francis’ work, of the contents of which we have so freely 
availed ourselves, bears the following title: “Lowell Hydraulic 
Experiments, by James B. Francis, C.E., Boston, U.S. Little, 
Brown, and Co., 1855.” Copies of the work, which is a quarto 
volume, finely illustrated by plates engraved in Paris, are to be 





found in the library of the Institution of Civil Engineers. 
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INSTITUTION OF MECHANICAL ENGINEERS. 
ANNUAL PROVINCIAL MEETING. 
Bheffield, July 3lst and August 1st, 1861. 
Seconp Day's Sirrie. 
Tux members assembled in the Music Hall, Surrey-street, at half- 
10, Sir W. Armstrong in the chair. The first paper on the list 
nd Som was “On Minine IN THE SoutH YorkKSHIRE CoAL AND [Ron 
District,” by Mr. Parkin Jeffcock, of Derby. At the last hour, 
however, Mr. Jeffcock had been called away to Clay Cross, to attend 
the inquest upon the victims of the recent colliery accident there, 
and his paper, therefore, was necessarily deferred. A paper, by 
Juieut.-Col. Kennedy, late R.E., was then read “ ON THE ConstRUC- 
TION AND EREctION OF Inon Prers AND SUPERSTRUCTURES FOR RKamway 
Briggs mw Atiuvian Disticrs.” 

The author opened his paper by glancing briefly at the important 
commercial results which had been wrought chiefly by the intro- 
duction of railways and other works of improvement into India. The 
oxports of British products of all kinds to India had quadrupled in the 
last eleven years, and doubled in the short period of four years, a 
rate of increase almost unexampled. The Indian railways, to which 
these great results were so largely due, were necessarily located, for the 
most part, in broad alluvial valleys. Long bridges were required in 
situations the very worst for ordinary foundations. The piers were 
also exposed to great strain during the prevalence of the monsoon 
freshets. If the cost of the Thames bridges in London were made a 
standard for works of far greater extent in India, it would be almost 
impracticable to introduce railways into that country. 

"he Bombay, Baroda, and Central India Railway extends from 
Bombay nortbward to Allahabad, a distance of 313 miles, and in this 
distance it intersects a greater number of large rivers than any other 
railway in India. At first the practicability of the line was disputed, 
and the present route was determined upon only after upwards of 
4,000 miles of lines had been surveyed. It was seen from the first 
that masonry piers for the numerous bridges were inadmissible, 
except with a very largely increased outlay. Those adopted were 
therefore con:‘ructed wholly of cast and wrought iron. For the 
bridges over tl: Taptee and Nerbudda rivers—the monsoon freshets 
in which rise from 40ft. to 60ft., flowing alternately in both direc- 
tions, with a current of from 6 to 10 miles an hour—the piers were 
formed of hollow cast iron piles, each 30in. in diameter outside, lin. in 
thickness, and cast in 9ft. lengths. The weight, therefore, of each 

ile was about J} tons. For all the lengths above ground the flanges 

or connecting the ends of the piles were cast on the outside, 
twelve 4-in. bolts being employed at each joint for fastening. For 
the lengths sunk below the surface of the soil the flanges were cast 
inside the piles, so as to leave the outer surface flush. ‘len 4-in. bolts 
were used for each of these joints, the size of the pile being such as 
to permit the men to go inside in fitting and screwing up the bolts. 
Each pile was sunk upon a Mitchell's screw 4ft. Gin. in diameter, tlic 
screw finding its own foundation at a depth of 20ft. or so from the 
surface. In softer ground the piles were sunk to a depth of 30ft., 
and, in a few instances, the maximum depth of 45ft. was reached, 
The greatest height above ground was 72ft. The piles were fixed at 
a distance of 14{t. from centre to centre. In the streams in which 
strong currents flowed alternately in both directions the piers were 
braced, both up and down stream, by piles of the same dimensions, 
and inclined at an angle of about 30 deg. from a vertical. These 
piles were joined to the upright piles, at about ordinary level, by a 
cast iron fastening cap. In streams where the current ran always in 
the same direction the diagonal bracing piles were fixed only on the 
up-stream side, while in streams not subject to strong floods the 
diagonal piles were omitted on both sides. The several piles of each 
pier were connected by horizontal and diagonal wrought iron braces, 
secured by a pin at one end and a gib and cotter at the other. These 
braces became either struts or ties, according to the direction of the 
current. ‘The exact lengths of these braces had to be adjusted on 
the spot, and the joint necessary for that purpose presented the only 
forging required to be done in India. To complete the piers a 
double row of timbers was put down outside of the piles. 

The superstructure adopted for all the bridges on the line was 
formed of Warren’s triangular girders, in uniform spans in all cases 
of 60ft. Warren’s girder was preferred, among other reasons, as 
that requiring the least amount of skilled labour abroad, the fitting 
of pins and braces constituting the whole work of erection. One 
end of each girder was fixed to the pier, the opposite end of each 
girder being free to move on rollers to allow for expansion. Each 
span of 6Uft. was, therefore, complete in itself and independent of all 

e other spans. ‘I'he weight of each 60ft, span, for a single line, 
was 24 tons, and its cost about £400, 

To show the strength of the piers it was mentioned that, when 
the works of the Nerbudda Bridge had been stopped, in 1860, by the 
breaking out of cholera among the labourers, the piling of some of 
the piers being ——— and the oblique piles not having been put 
in place, a monsoon freshet came on, the current flowing with ex- 
traordinary strength, but without doing the least harm to the works. 
The piles, where fixed on land, were screwed down by animal power, 
to wit: by bullocks applied to the end of each of four levers 40ft. 
long. In water the piles were screwed down by men working 
through capstans. 

The test to which the girders were subjected was 2 tons per lineal 
foot, the load being rolled on in trucks, the deflection produced at 
the centre of the span being g-in. ‘The maximum strain under this 
oad was 3} tons per square inch of iron, and the girder took no per- 
manent set. Upon the whole line 477 spans, making nearly six miles 
of viaduct, would be tested in this way. The expedition with which the 
bridges were erected was specially exemplified in the case of one 
bridge 1891ft. long, the whole of which was completed within one 
year from the time the works were began. A complete pier could be 

ut in in two weeks, and a span of superstructure got in piace in two 
days. For the most rapid progress it was requisite to have a large 
amount of permanent way and bridge materials on the ground, and 
every part of the same structure should be sent out in the same ship. 
The principle adopted throughout had been to have the least variety 
of parts, and to apply, as far as possible, to the execution of important 
public works the element of success in manufactures—to wit: repeti- 
tion of parts. ‘The bridges erected might be reasonably expected to 
last for 100 years, or as long as old Westminster and Blackfriars 
bridges had endured before it became necessary to take them down. 
The cost of the Bombay, Baroda, and Central India Railway would 
be about £10,000 per mile; whereas, had the ordinary system of 
bridge construction been adopted, the cost could not have been less 
than £16,000 or £18,000 per mile. 

An interesting discussion followed the reading of Col. Kennecy’s 
paper, which was illustrated by a number of drawings of the piers 
and superstructure of the bridges described, as well as by a large map 
of the line, and numerous tables respecting the commerce of India, 
copies of which were distributed among the members. At the con- 
clusion of the discussion, and upon the motion of Mr. Henry Mauds- 
lay, a special vote of thanks was unanimously awarded to 
Lieut. Col Kennedy for the valuable information communicated 
in his paper. 

Mr. John Brown, of Barnsley, was the author of the next paper, 
the subject of which was “ Metat Tupsine Usep iN Sinking Suarrs.” 
It was a description of the mode generally adopted in coal mining 
districts to stop back the feeders of water met with in sinking to the 
seams of coal, and thus to obviate the necessity for pumping. The 
old modes had now been entirely superseded by the use of tubbing, 
consisting of cast iron, forming segments of a circle of the diameter 
of the shaft, and built course upon course to the required height, 
upon a cast iron foundation. ‘The value of this tubbing depended on 
the depths of the shafts and the character of the strata. ‘The system 
had been extensively adopted in Northumberland, Durham, and 
Lancashire, but not much in Yorkshire. It had also been applied 
with success at one of the Duke of Newcastle's pits at Shireoaks. 

Votes of thanks having been passed to the authors of papers, to 
the local committee, and the hon, lend secretary (Mr. T. F. Cashin), 
the meeting se , 

In the afternoon the works of Messrs. Brown and Co. were again 





visited, to witness the process of rolling armour plates, in conse- 
quence of the mishap on the previous day; and the manufactory of 
Messrs. George Brown and Sons, Rotherham, were also visited by 
members of the institution. The Cyclops Works, belonging to 
Messrs. Charles Cammell and Co., were thrown open for inspection, 
and were visited by the majority of the visitors, who expressed 
themselves much gratified, more particularly with the machinery 
for manufacturing and finishing springs for railway purposes. 

Sir W. Armstrong and several of the members of the institution 
were entertained by Mr. Cammell, at his residence, Norton Hall, 
during their stay at Sheffield. 

In the evening the members, to the number of 160, dined in the 
Cutler’s Hall, the Master Cutler in the chair. On the following day 
an excursion was made in carriages to Chatsworth. With the excep- 











tion of some rain while crossing the Derbyshire moors in the 
morning, the day was most favourable for the occasion. 


SCIENCE INSTRUCTION TO THE INDUSTRIAL 
CLASSES. 
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local committees. 















For the late examinations there were thirty-five local centres. The 
examination papers were prepared by examiners in London, end 
sent by post to the local committees, by whom the examination v 


held in each subject simultaneously all over the kingdom, a 
worked papers were returned by the first post to London for revision. 
One thousand papers were thus sentup, which 1 thera fewer 
number of candidates, as the same person 1 
more than one subject. 

Seven hundred and twenty-five papers were considered good 
enough to be passed, of which three hundred and ten were up to the 
standard for Queen's prizes; fifty-nine first class, one hundred 
second class, and one hundred and fifty-one third class Queen's 
prizes are awarded. Besides these four gold, eleven silver, and 
sixteen bronze medals e been awarded competitively a * the 
candidates, which leaves three gold, three silver, and five bronze 
medals unawarded of those offered, in consequence of candidates not 
having in some subjects done sufficiently well to merit them. 

The names of the medallists are given in the accompanying list, 
from which it will be seen that Frederick William Rudler obtains 
two gold medals, one in chemistry and the other in physiology. 

The state incurs no liability or expense in the training of teachers, 
but merely certificates them after examination as competent; and 
such teachers receive a payment in respect of each student earning 





















his livelihood by manual labour; but the grant is only made after 
the student has been examined and has proved the sufliciency of his 
instruction. 

The following is a list of the successful competitors for medals:— 

Practical, Plane, and Descriptive Geometry, Mechunical and 
Machine Drawing and Building Construction —W illiam /E. Bramall, 
Chat-moss, Oldham, aged 17, mechanic, James Mellor, teacher, 
silver medal; Edward Mawley, 20, Gower-street, Loudon, aged 19, 
architect, Manley, teacher, bronze medal ; Frederick A. Wink- 
field, 1, Branson-street, Manchester, age 18, valuer’s assistant, 
Bernhardt, teacher, bronze medal; William Henry Parker, Redcliff- 
crescent, New-cut, Bristol, age 17, engineer's apprentice, Willian 
Rowden, teacher, bronze medal. 

Mechanical Physics.—Carlton Jolin Lambert, 8, Upper Clifton- 
street, Finsbury, age 16, to be a civil engineer, Nev. Dr. Mortimer. 
D.D., teacher, gold medal; Henry Middleton, South Downs, Red- 
ruth, age 22, mine agent, Charles ‘l'wite, teacher, silver medal; 
John Mackillican, 14, Kidd-lane, Aberdeen, age 28, watchmaker, 
David Maver, teacher, bronze medal. 

Ex eri nental Physics —James Thomas Brown, City of London 
School, age 16, mechanic, Thomas Hall, teacher, gold medal; 
William C. Barnish, 15, Market-place, Wigan, age 21, chemist and 
druggist, E. H. Birkenhead, teacher, silver medal; James Russell, 
32}, Sherlock-street, Birmingham, age 34, weighing machine maker, 
W. M. Williams, teacher, silver medal; John C. Douglas, London 
Mechanics’ Institute, age 17, teacher, self-taught, bronze medal; 
Joseph Muir, Saville Mount, Halifax, age 24, book-keeper, John 
Noble, teacher, bronze medal; Charles Preston, 5, Sun-street West, 
Birmingham, age 22, lithographer, W. M. Williams, teacher, bronze 
medal, 

Chemistry.—F rederick W. Rudler, 11, Foley-street, Portland-place 
W., age 20, solicitor’s clerk, J. C. Buckmaster, teacher, gold medal; 
Thomas H. Mahony, 23, Summerhill South, Cork, age 19, clerk, 
John Dowling, teacher, silver medal; Michael J. Malone, 5, Queen- 
street, Limerick, age 16, railway agent, John Dowling, teacher, 
silver medal; Lily A. W. Colthurst, 55, King-street, Cork, age 18, 
John Dowling, teacher, bronze medal; Bartholomew H. Demery, 3, 
Mardyke-street, Cork, age 20, teacher of mathematics, Jolin Dowling, 
teacher, bronze medal; William M‘Ilwraith, jun., 36, Watt-street, 
Paisley-road, Glasgow, age 13, John Mayer, teacher, bronze medal. 

Geology and Mineralogy.—William Robatham, Treforest, Glamor- 
ganshire, age 17, mining agent, C. 8S. Wood, teacher, silver medal; 
Ralph Betley, Hundley, Wigan, age 23, schoolmaster, E. H. Birken- 
head, teacher, silver medal; Francis William Cross, Fairfax House, 
Sydenham-road, Bristol, age 21, clerk, Ralph Tate, teache 
medal; Charles C. P. Hobkirk, Commercial-strect, Hui 
age 24, bank clerk, self-taught, bronze medal; John 
Cumberland-street, Bristol, age 35, warehouse clerk, 
teacher, bronze medal. 

Natural History.— 
Portland-place W., 
Alexander Adamson, : 
John Mayer, teacher, silver medal; Geor 
Hudderstield, a; 
Elizabeth Lawrie, 22, Cathecart-street, Gi: 
teacher, John Mayer, teacher, bronze 1 ; James 
South Bar-street, Banbury, age 15, printer, John H. Be 
bronze medal; Charles Taylor, 4, Calthorpe-cottages, Banbury, a 
12, Jolin H. Beale, teacher, bronze medal. 

Botany.—Charles C. P. Hobkirk, Commercial-street, Huddersfield, 
age 24, bank clerk, self-taught, silver medal. 
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Villiam Rudler, 11, 
solicitor’s clerk, self-taught 
Main-street, Gorbals, Gk 
Tindall 


+ 28, printer and stationer, self-taught 
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NEW BLACKFRIARS BRIDGE. 
Ow Saturday week the Bridge-house ce i 
to accept Mr. ge’: rn, and that 
engineer for its construction. We think 
cordially ratify the decision thus arvi 
design as it now appears ou } 
of which all London may 













of impressive boldness and mag ne 
granite and iron, but so a ar s ) 
most graceful in outline, tl h enormously massive in all its d 


It will consist of only three arches, the centre one being « 
gigantic span of 280ft., or 40ft. wider than the centre arch of South 
wark bridge. The twoside arches will be 22v{t. span each, but none will 
have the high-shouldered look whic enerally given ¢ ches of 
this great width by making their ris i 













ahigh one. Fy 
ing of the largest arch to the crown will only be ; 
spandrils of the outer rib on each side will be el tt 
figures in bas-relief, and rich, ornamental scrollwork. ‘The « 

beneath the parapet is of an exceedingly bold and handsome desig 
with an iron parapet above. ‘lhe piers, however, form the most massive 
and noble-looking features of the whole. These will | in number, 
allof granite, and of immense size, width, and dept Each on its 
extremity will be surmounted with a column of polished red granite, 
for which in size and massiveness we must look for parallels among 
the rock-hewn temples of E They will be colum 




















ft. in 
n 18ft. 














height, 25it. in diameter at base and capital, and no less th 


xamined in | 


diameter in the column. Each of these, though built hollow, will 
weigh upwards of 500 tons. Their capitals will reach to the summit 
of the bridge, and it is intended hereafter to surmount them with 
colossal groups of statuary. The wholestructure will only be a few feet 
longer than the present bridge, but its width will be nearly double— 
namely, 76ft. against 42. There will be two footways of 14ft. wide, 
instead of, as now, twoof 7. There will be two tramways of 8Ht. 
each. These will bein the centre of the bridge, leaving two road- 
ways of 16ft. each for the light traffic, and omnibuses going and 
coming. The whole area of road and footway will be nearly 
78,000it., instead of 41,000; the area of the present bridge, which 
cost per square foot of surface £3 15s. 6d. The cost of the new 
bridge is estimated at from £245,000 to £250,000; which is at the 
rate of rather less than £3 6s. a foot, or, size for size, nearly half the 





price of the old one. 
The followi b} 
metropo I — 


» shows the length, area, and cost of each of the 








Cost per square 


Bridges. 















foot. 
Ft. In £s.d 
53 6 ll 6 O 
$2 6 11 510 
420 315 G6 
416 10 0 UO 
13 98,760 410 6 
$30 389,500 716 0 
ae 300,000 916 0 
Ase uate { > 0 9 88,000 250 
1ew) 990 85 0 | 80,00 estimatd 35 0 
Blackfriars (new) .. sO 760 77,000 = 245,000 35 0 





Mr. Page expresses himself confidently as tu being able to do without 
wy bridge for traflic while the new one is constructing. 

‘e will be 28ft. wide by 120ft. long. 
t ult upon Mr. Page's plan for avoiding 
the use of coffer dams, in the following ner :—Qver the whole 
area will be driven bearing piles of elm, deep into the clay, at in- 
tervals of 3ft. apart. Round this will be driven east iron piles to the 
greatest depth to which they can be forced. These iron piles are of 
a peculiar shape, and east with a groove in their side, capable of con- 
taining the edge of a slab of granite 24 ft. thick. Between these iron 
piles these immense slabs of granite will be slid to a depth of nearly 
12ft. below the bed of the river, and rising to low water mark. j 
the area of the pier thus enclosed will then be carefully dredge 
between the bearing piles, and the slabs of granite, iron piles, and 
elm all firmly bolted together by a series of iron tie-rods. 'The 
space will then be filled in with concrete up toa little below low 
water mark, where the courses of solid granite commence. The whole 
pressure on the foundations will not exceed 8 tons per foot, very 
much less than half of what most of the m tropolitan bridges exert 
on their bases. The arches are to be formed of wrought and cast 
| iron combined. As in Westminster, they will be of cast iron up to 
near the crown of the arch, and the rest of wrought iron ribs. 
Thus, of the 280ft. span of the centre arch, about 100ft. will be of 
wrought iron. The two smaller arches, of 220ft., will have about 
Toft. of wrought metal, In all, about 5,000 tons of cast iron and 
1,000 tons of wrought will be required. On the crown of the centre 
arch the City arms, with its supporters, will be emblazoned; over 
the side arches the City shield. The approaches to the bridge will 
be wider and at a much less steep incline than at present, the gra- 
dient being reduced from one in 24 to one in 40, while the highest 
put of the structure will be a little more than 9ft. lower than the 
present. The whole surface of the foot and roadways will be 
formed, as at Westm r, by buckle plates of iron, fastened be- 
tween the ribs. Over this will be a layer of blocks of wood and 
usphalte, and over all the layer of granite pitching. Every rib and 
girder will be tested to about double the strain it will be ‘required 
to bear. 

Bearing in mind that the great girders of the Britannia, Conway, 
and other similar bridges are not arches, we may mention here the 
dimensions of some of the largest arches erected in ancient and 
modern times. 

The widest arch of which any authentic record exists was that 
standing, in 1390, over the Adda, at 'T'rezzo, in Italy. This was a 
uearly semicircular granite arch of 251ft. span. It was subsequently 
purposely destroyed. : 

The next widest is the central iron arch of Southwark bridge, of 
240ft. span and 24ift. rise. : 
| The next is the arch of the Sunderland bridge at Wearmouth, 
236it. span ; the abutments retreating, however, 2ft. on each side, so 
» a clear opening of 240ft. 

The next is a granite arch of 224ft. clear span on the line of the 
Washington Aqueduct, U.S. 

The side arches of Southwark bridge have a span of 210ft each. 

The next is the sandstone arch, of 200ft. span and 42ft. rise, over 
the Dee, at Chester. 

The next is the iron arch, now nearly completed, carrying the 
railway across the Severn at Areley. Span 200ft., rise 20ft. 

The cireular arch, built of tufa, at Vielle Brionde, France, has a 
span of 1s3}fit. and a rise of 7 4ft. 

The span of the Staines bridge is 181 ft. 
|} ‘The railway viaduct at Ballochmyle, on the line of the Glasgow 
} and South-Western Railway, has a semicircular masonry arch of 
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1s0it. span, the largest stone arch yet erected for railway purposes. 
rhe Pimlico Railway bridge has four wrought iron arches of 
est metal arches yet applied for railway purposes, 











175ft. span, the larg 


9, | with the exception of the 2U0ft. span at Areley. 





The ec ntral span of London bridge is 152ft. wide. 








| Telford’s design, made in 1806, for a cast iron bridge over the 
Thames was for a single areh of 600ft. span and 65ft. rise. Rennie 
and Mr. Robert Stephenson designed east iron arched bridges for the 





s of respectively Soft. and 450ft. span. A wrought 
ened many years ago by M. Callipe, of Paris, was to 
ar span of Gd6it. 









Sips AND Supbpurnpine iN 1860,—According to the navigation 

led i ‘ently issued financial Blue-Book for 1860-61, 
ud registered in the several ports of the 
ended December 31st, 1860, was 1,696, 
17,147 against 1,575 vessels and 


147 tons, 
sels and 312,888 tons in 1858. The 
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increase has taken ce in the vessels builtin Scotland, Ireland, and 
the colonies, the nu vs built in England and the Channel Islands 
decline. re ss of shipbuilding in Ireland 


ius been most remarkable, the ig 
ing to nearly three times as inuch as in 1858, although’ the 
vessels constructed was somewhat fewer. The total 

! i belonging to the several ports of the 
42 last year, against 38,200 in 1849, 
rate tonnage 6 691 tons, 
1,625 tons in 1& There 


of the vessels built last year 
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hese V engaved in the foreign trade; and also the number 
t i n vessels entered at and cleared from ports in 
t ( i} i, ¢ usive of those engaged in the coasting 


0 British vessels, of the e 


year, against 26,5 


rregate ton- 
vessels and 
in 1858, 
as much greater, 2 t foreign 
5,283,776 tons, 


wrts during the year, against 2 





sssels and 6,439.2 
















te t 


ng red British } 301 vessels 
md 4,656,810 tons in 1859, and 22,011 vessels and 4,522,499 tons in 
1so8, i ] shipping outwards was, in each year, ore Numerous 


than the vessels entered inwards, as regards foreign ships, but the 
shipping under the national flag less so, though, as regards tonnage,, 
; Ulere Was a larger amount cleared outwards of both. 
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THE FRENCH SOCIETY OF CIVIL ENGINEERS. 


Ar the July meeting the president, M. Flachat, announced that 
there would be read, at the August meeting, a report addressed to 
the Northern Railway Company of Spain, by M. Noblemaire, upon 
the means being applied for boring the great railway tunnel at 
Mont Cenis. It was mentioned “that the atmospheric apparatus 
and perforators were described with great clearness, and that the 
success of their working added to the interest of the description.” 

M. Chavés afterwards read a paper upon the purification of water 
for boilers. He had, he said, operated upon waters highly charged 
with bi-carbonate of lime, and had reduced their hardness in degrees, 
from 32 to 8._ The process, as described, appeared to be identical 
with that of Dr. Clark, consisting of the addition of lime-water, in 
definite proportions, to the water to be purified. Carbonate of lime 
(chalk) being by itself insoluble, was held in solution only when an 
excess of carbonic acid was present in the water. By adding lime 
(dissolved in water) the excess of carbonic acid was fixed, and the 
whole of the original quantity of insoluble carbonate of lime, as 
well as that produced in the process, was precipitated to the bottom. 
The water was then decanted and filtered. Without being filtered, 
M. Chaves said, the water appeared to make locomotive boilers foam 
(cracher), but the use of filters greatly obstructed|the delivery of 
the water. M. Deligny mentioned that M. Knab and himself had 
tried the same process in 1849 at St. Germain, but that the foaming 
(crachement) was so great that he was compelled to abandon it. At 
‘Toury, on the Orleans line, it had been the same, the water not 
being filtered in either case, but simply decanted. He thought 
M. Chavés’ treatment the best, as also for waters containing selenite 
(sulphate of lime). M. Chobrzynski confirmed M. Deligny’s re- 
marks. He had also employed a like process, but with more com- 
plicated apparatus, in 1853, at Aigrefeuille, on the Orleans line. He 
added that the apparatus described by M. Chaves had been used at 
Lille, where the water was very bad, but that the treatment with 
lime had hardly succeeded. 

A paper by MM. Molinos and Pronnier was then read on the 
application of rails, grooved or otherwise, to ordinary highways. It 
was mentioned in the discussion that the Loubat rail, so largely used 
on the American horse railways, had not answered so fully as was to 
be desired. The edges were rapidly abraded, the groove rapidly 
filled up with detritus, and, M. 'Tresca observed, the ordinary rolling 
friction had amounted to 39°6 lb. the French ton, and was seldom, 
under the most favourable circumstances, less than 26} 1b., or, say, 
from 27 lb. to 401b. per English ton on a level. 


BLAST FURNACES. 

By the politeness of Mr. Samuel Grifliths we are enabled to give 
the following list of all the furnaces in and out of blast in the 
United Kingdom of Great Britain, arranged under the different 
districts, up to the first week in July, 1861, in anticipation of the 
appearance of the next number of the Staffordshire Iron Trade 
Circular, with which it will be published as a supplement :— 
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appremnne waure | NAMES OFTHE i$3iai| 
PROPRIETORS’ NAMES. hy eae] 
Ee Eel ¢ 


WOLVERHAMPTON AND i | 
Bitston District. 
Addenbrookes, Smith, and } } 4 
Pidevck .. «+ «oo «(mough Hay ws «. «| BLU S 
Aston, Isaiah, and Co. ..|Wolverhampton .. ... 3/0 3) 
Bagnall, John, andSons ../Capponfield .. .. .. 3/2 1) 
* ys «+ +-{Golds Green 2 
Baldwin, William, and Co.|Bovereux .. .. .. 
Banks, T., and Son (late) ..|Barbor’s Field .. 
Bennitt, William... ..  ../Vidbury ree te 
Blackwell and Co. Bilston New .. .. «. 
Chillington Company .jChillington .. .. «. 
i es Moseley .. co «os 
pemtley se cc os 


0) | i of these 
furnaces 

6) 5? 

“|~ are about 

1 to be tak- 
q) \en down. 
‘ 


Go bo Mm PO Co mm Om to NO Oo 





Colbourn, John, and Sons..jHorsley .. .. 2} 2 
Creswell, Edward, and Sons} Tipton a td: ae 2 0 
Davies, Bloomer, and Co, ..|Pelsall - os es 2) 1 
Fryer, William F., Esq. ..|Hatherton. . oe 2/13 
Fletcher, Solly, and Urwick|Willenball.. .. .. 3; 21 
Griffiths, Samuel oe 2 IO 26 on 3:03 
Gibbons, Benjamin .. ..|Millfields .. .. 4°40 
Groucutt, Samuel, and Sons| Broadwaters » om 3:3 0 
Giles, Frederick (late ) ./Stour Valley .. .. 1;01 
Hopkins, John, and Son .../Dudley Port é 2 0 
Haines, Job, and Henry ..|Willingsworth.. .. 3 
Hickman, G. H., & A. (late)jStonefield.. .. .. .. 1 
Jones, David.. .. .. «.|Herbert’s Park.. .. .., 1 
Jonesand Murcott .. ..jBilston .. .. .. . 3 
Jones, John .. .. + ../Birchills .. .. .. .., 5 
Lloyds, Fosters, and Co. ..]Wednesbury Old Park .. 3 


Mills, Samuel .. .. ../DarlastonGreen .. .. 
Morris, Thomas .. °° ..|/Park Lane... .. .. «. 
Motteramand Deeley (late)|Toll End .. .. .. 
Osier Bed Iron Company ../Osier Bed .. .. .. .. 
Onions, W. J., and G. .|Stour Valley .. .. .. 
Parkfield IronCompany ..|/Parkfield ., 
Pemberton, T. H. (late) ..|/Deepfields.. .. 
Perry, F. Charles (late) ..|Roughwood 
Roberts and Company Tipton Green .. 
Sparrow, W., and Co. Stow Heath 
Thorneycroft, G. B.,and Co.|Bradley New .. 
Thomson, G., and Co. Crook Hay .. 
Turley, Josh., and Thomas|Coseley .. .. 
Williams, Philip,and Sons,.|Wednesbury Oak . 

pe - % © .|Union Westbromwich 
Williams Brothers .. ../Birchills .. .. .. .. 
Ward, William, and Sons . .|Priestfields ae ie ae 
- 9» «+ «.|New Priestfields 
Whitehouse, H. B. .. ..|Priorfields.. .. .. 
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\} 
Dvpiey District. 130 67/63 
Blackwell and Co. ..|Russell’s Hall .. 5 | 1) 4) 
Bradley, John,and Co. ,,|/ShutEnd .. .. .. 4/2)2 
Badger, T., and Isaac.. ../Old Hill 2/92 
Cochrane and Co, +. «-|Woodside .. 3) 2)1 
Dudley, Earlof .. .. ..|Coneygre.. .. .. «| 3/21 
” 9° > & nds a <o <s 3/21 
Dawes, W. H. e+ «+ «| Withymoor ie 2/2) 0 
Evers and Martin ..|Park Head . a a 1 1 
Firmstone,W.andG. ,, a aT on cs. asl 2 2| - 1 now be- 
” ” Comme <s, 364 s0 v6 .S ing \ 
Griffiths, Samuel... 2!JOld Windmill End” 3/21 — ree 
Grazebrook, M. and W. ..|Netherton.. .. .. ..) 2/| 2) 0 : 
Gibbons, Benjamin .. .. eA 3/03 
” ” * Corbyn’s Hall, New 4 | 2) 2) 
Hall, Holcroft, and Pearson Brettle Lane aS 2);2)0 
. fe .. Old Level .. .. “} 241)1 
Haden, William .. -» Dixon’sGreen.. .. ..| 1) 9) 1 
Hingley, Noah, and Sons.. Netherton and Dudley | 
= “| 612) 4] 
Mathews, William - Corbyn’s Hall ., ‘s 4)2)2 
New British Iron Co... .. Corngreaves re 6| 2) 4 
SnRopsnire. 62 32:30 
: Lane. ee ef 
” - +» Hinkshay .. .. 2;1)1 
a ma -- Langley Field .. 1 91 
Coalbrookdale Company .. Dawley Castle .. 2 | 2) 0 
” ” +» Horsehay .. 2 | 0) 2 
9 oo o-Lawley .. ws 1/1)¢ 
” »” -- Lightmoor seals © ae 2,20 
Foster, William Orme, Esq., | 
M.P. .. «. «+ os os Madeley Court.. .. 3j2)1 
Ketley Iron Company _ .. Ketley os 2'1)1 
Lilleshall Iron Company .. Lilleshall _. |. § | 8 0 
Madeley Wood Company «./Madeley Wood.. .. ..' 3 3| 6 
Old Park iron Company ..\Old Park and Stirehley.., 4 2 2 
32 23) 9 





PROPRIETORS’ NAMES. 





Forsgst or DEAN. 


Cinderford IronCompany..|Newnham... .. .. ..| 4 
Forest of Dean Iron Co. ..|Park End... .. .. «| 2 
Gibbons, Benjamin .. ../Soddley .. .. .. ..) 2 
Ebbw Vale Company.. ..\Oakwood .. .. .. ..| 1 


Norta STAFFORDSHIRE 
ISTRICT. 


Fenton Park Iron Co. __../Fenton Park 
Granville, Earl of os ce 62 <s 
Heathcote, J. Edensor ..}/ 1 °. we 
Heath, Robert, Esq... ..|Biddulph Valley 





Kinnersley, T., Esq., Trus- 
tees of late ie: ai 
North Staffordshire Coal! 


and Iron Co,, limited ..!' on 
Sparrow, W, H., andSon ../Longton, Lane End... 
as oe. : 

° |Goldendale — ee Se 


Silverdale Company 
Williamson Brothers .. 


STOCKTON AND DARLINGTON 
District. 


Bolckow and Vaughan .,/Cleveland.. .. .. .. 
Middlesbro’-on-Tees .. 
oof Wi Com Park 2. cc oe 

Port-Clarence-on-Tees .. 


” ” ° 


Bell Brothers 2 
Brenkburn Iron and Coal 

Company .. .. .. 
Beasley, Joseph, jun. .. 


Clay Lane Iron Co. .. ../Clay Lane, Eston .. a 3 


Derwent and Consett Iron 


Company, limited .. ..|Consett .. .. .. ..| 18 


Gilkes, Wilson, Pease, and} 
Company .. +o 

Holdsworth, Benington,and| 
Company .. .. ° 


Irwin, T. R., Esq. .. ..| 


Jones, Dunning, and Co. ..|Normanby.. 2 


The Most Hon. the March. 
of Londonderry .. .. 
Samuelson, B.,and Co. .. 
South Durham Iron Co. . | 
Union Bank, Neweastle . +| 
Weardale Iron Co. .. ../ 
a a 
Warners, Lucas, & Barretil 
Whitwell,W.,andCo. .. 


NEWCASTLE-ON-TYNE Dis- 
TRICT. 

Birtley lron Company... 
Bell Brothers .. .. ..| 
Bell, Hawks, and Co... ..| 
Jarrow Lron Company ee 
Losh, Wilson, and Bell ..} 
Morrison, James oe | 
Pattinson, H. L., and Co... 
Washington Chemical Co.. 
| 

LANCASHIRE & CUMBERLAND] 
District. | 
Harrison, Ainslie, and Co. } 


” ” s o* 
Kirkless Hall Hematite Co./Kirkless Hall .. .. 
f .- Seaton a se os 


Lonsdale, Earl of 
Lewis, Edwin .. «2 «- 
Schneider, Hannay, and Co.) 
| 

Whitehaven Hematite Iron 
Company .. 0+ «sss 
Workingtoa Hematite Lron 
Company .. oc os ss 
West Cumberland Hematite 
Iron Company, limited.. 


YoRKSIUUIRE District, 


Bowlimg Iron Company .. 
Beale, S.,and Co. .. ..| 

” ” eee 
Coopers and Co... «- oan 
Dawes, W. H, and George .| 


. ” se } 
Farnley Iron Company .. 


Hird, Dawson, and Hardy. |Low Moor.. .. .. od 


A. Harding and Co. .. .. 
Newton, Chambers, and Co. 


” ” 
Whitby Iron Company .. 
NORTHAMPTONSHIRE, 


Butlin, Thomas, and Co. .. 
Pell, George... «2 cs os 


Wittsuire, Xe. 


Chick, George .. .. 
Knight, Edwin, and Co. .. 
Sarl and Co... .2 .. os 
Westbury Iron Co., limited 


DeRBYsuIRE District. 


Appleby and Company .. 
Barrow, Richard, Esq. 
Butterley Iron Company .. 
Beale, Samuel, and Co. ..| 





Dunston and Barlow Co. .. 
Knowles, John .. .. « 
Mold, W. H. —— 
Oakerthorpe Iron Company 


Sourn Waes District. 


Aberdare Iron Company ...Abernant, Glamorgan.! 
+. Glyn Neath 


” ” 
” ” oe 
Bailey Crawshay.. .. -- 
Briton Ferry Lron Co. e. 


Booker, T. W.,and Co... Pentyrch 
Brodgen and Sons .. ..” ” 
.. Cyfarthfa & Ynisfach 
- Treforest Iron and 


Crawshay, William 
Crawshay, Francis 


Tin Works * y 

Dowlais Iron Company .. Dowlais pa Is 
Forman, W. H. +» ++ Penydarran ee 7 
Gadlys lron Company -. Gadlys ” 4 
Hill, Anthony .. .. «- Plymouth ied | 10 
Liewellyn and Co, .. - Banwen ae | z 
Liynvi Vale Iron Company Llynvi Vale a 4 
Lemon, R. P. and Co.. .. Maesteg = 4 
Parsons, William +» Onllwyn ae | = 
The English Copper Co. .. Cwn Avon, Oakwooc | é 
Talbot, T. M. oo oo ce Cefn Cwse - } 2 
Vaughan, N... . «+ Venalt rn a 
Ystalyfera Iron Company.. Ystalyfera a il 
Bailey,Crawshay,Esq.,M.P. Varteg, Monmouthshire) 2 
ae “a - Golonos - o 
Bailey, J.andC... .. .. Nantyglo ms 12 
Blaenavon [ron Company.. Blaenavon pa 6 
Ebbw Vale Lron Company.. Abersychan - 6 
-” es ..'Ebbw Vale jas | 4 

” je .» Pentwyn a 2 


--(Clough Hall .. .. «. 


Morpeth, Northumbd. .. 
..|Elaltwhistle .. 4... 
Cochrane and Company ..|Ormesby Ironworks, Mid- 


| 
--|Tees Ironworks .. ..| 5 


-- «Stockton-on-Tees .. ..| 3 
Hopkins and Company ../’ 


Chapeltown .. 
../Thorneliffe 


Ashton Vale, Bristol ..) 


Westbury .. .. 


Renishaw .. . 
.Staveley .. . 
|/Butterley .. .. 
Newbold .. . 
Clay Cross Company .. ../Clay Cross... 


Near Alfreton... ., 
Oakes, James, and Co. .. Alfreton .. ee 
Rangeley, Henry .. ..,Unstome .. .. .. ../ 1 
Stanton Ironworks Co. ..Stanton .. .. .. 4.) 3 
Whitehouse, H. B., & Sons West Hallam .. .. ..! ° 
Wingerworth Iron Co. ..|Wingerworth .. .. ..| 3 


” 
Aberdare pa 
Aberamman ve 
Briton Ferry eo 

” 


NAMES OF THE 
WORKS. 





In Blast. 
Out of Blast. 














Apedale . a 


Talk-o’-the-Hill .. 


diesbro’-on-Tees .. 


Rees GRe 2. ss ce 9s 
Bedlington, Sunderland] 2 


Vane and Seaham Iron- 

WOUND os co co off 8 
South Bank Furnaces 3 
South Durham... .. ..| 3 
Hareshaw.. .. .. | 3 
Tow Law, Weardale ..| 5 
Stanhope, Weardale 1 
Norton Furnaces .. ..] 3 
Thornaby .. .. .. 3 


Birtley lronworks .. 
Wylam é- we 
WO os se os 

Jarrow o. 
Wallsend .. 


2| comrne 
| moet 


2 
9 
1 
1 





ee 


Store 


ce 


“connec 
es 


te 





i a eo 
Py Gillice op. co wi 
Felling so. 68 6s oe 
Washington 


Newland, Bush Barrow, 
Duddon, Lorn 


Harrington “oe 
Ulverston Hematite Lron- 


works, Barrow .. 6 


Whitehaven Hematite 
Ironworks .. .. ..| 4 
Workington Hematite 


Works... os « 6) ¢ 
West Cumberland Hema- 

tite Ironworks .. ..] 4 
Bowling .. .. .. of 6 
HAOUROS - in ce oe cof 2] 
Parkgate .. ... .. oj 1 
Worsbro’Dale.. .. ..| 1 
Elsecar, near Barnsley ..| 3 

°° 





Milton, near Barnsley .. 
Farnley .. .. «. 


Beeston Manor oe 


Beck Hole ;. 





East End, Wellingboro. .| 
rd 


Heyfo eo ee ee 


~| «| om | | tortor Oe +p 


Pennywell-road, Bristol. . 


“Seend .. os oo 


Near Chesterfield i. 
Brimington .. .. a 
Alderwasley & Morley Pk 
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: sully 
= ; | NaMes or THE |S §! a5 
> ‘ ‘i anes: 4 4 \ 
q PROPRIETORS’ NAMES.| WORKS. E| & is 
| | Bé| ¢ |e 
= } S is 
—— 4 | 
Sovutn Watks Disr. (cont.) 
Ebbw Vale Iron Company |Sirhowy, Monmouthshire} 4 | 9 | 2) 

P ” ..|Vietoria 2 4/ 2/2 
Levick and Simpson .._ ,,|Blaina va 2] 2/0 

* - -./Cwn Celyn os 2; 2/90 

~ 9 -.|Coalbrookvale a 2/ 1/1 
Pontypool Iron Company, .|Pontypool ~ 4\, 4/90 
Rhymney Iron Company . .| Rhymney » 9/| 6\3 
Roper, R. 8.,and Co... ..|Cwnbran a 1] 1|0 
Tredegar Iron Company ../Tredegar pe 91 7)2 
Amman Iron Company ..|BrynAmman,Caermarth.| 2/| 1/1 
Harrison, Frederick .,__ .. |Trimsaran me 2) 1]1 
Watney, Daniel .. ..  ../Gwendraeth ne 2} 1)1 
Bailey, J.andC... .. ..|Beaufort, Brecknockshire| 7 | 6 | 1 
Crawshay, Francis -» |Hirwain a 4] O]« 

Parsons, William ..|Abercrave oe 1 1/+ 
Powelland Co, .. ..  ../Clydach i 4 gid 
Yniscedwyn Iron Company/|Yniscedwyn os 6] 2] 
Pembroke Iron & Coal Co, |Kilgetty lronworks, Pem- 
brokeshire .. .. ..} 2] 0 
Nortu WaAtss Disrricr. 207 125 |8 
Brymbo Tron Company .,|Brymbo, Denbighshire ..| 2] 2 | ( 
Gandy, W. .. .c oo «-/k@OSWOOd .. “Ges cc's.) 91 6/2 
Giller, Samuel .. .. ../PlasIssa o oof BE OLE 
Jukes, Joseph (late)... .. Ponkey oe oll 
New British Iron Company Ruabon ve 1/3 
Sparrowand Poole .,. ..|/Frood oo oof 21 12/8 
| ep See on f 
|Rhos Hall oo oo off 81 Bea 
i eee ie ee 
151 4/1 
BLAST FURNACES IN SCOTLAND. 
r ' % 
county |6 8) % |g 
? Ss OF : ~ . = 
pnernnvens "ones. ern e | Ble on vane 
. . | “| SITUATED. | 8 5) ¢ |° 2 “ 
nm) = 1S 
os | 
Addie, obert, Esq. Langloan |Lanark | 6| 6 | 0/Glasgow 
Baird Wm. and Co. Gartsherrie | ,, ;}16)14/2) ,, 

* - Eglinton  |Ayr | 8| 8} O|Ardrossan 

» sf Blair .. 6} 4]2 » 

a oe Lugar on 4) 0) 4] ,, and Troon 

‘ se Muirkirk 9» 8/ 3}90 ,, ” 

Pell Vobert, Fsq. |Wishaw Lanark 2) 0 | 2/Glasgow 

Colt «sinnCom, /|Coltness . 9) 910) ,, and Leith 
Christie, Alexander & Lum phin-|Fife 1 | 0 | || Burntisland 
Carron Lron Co, [Co. Carron [nans Stirling 4)| 4 | 0)Grangemouth 
Christie, C. and A. Gladsmuir |Hadding- 1 | 0 | 1/Cockenzie 
Dalmellington Ir. Co. Dalmelling- [Ayr [ton) 6/| 4] |'Ayr 

Dunlop, Colin, & Co. Clyde — [ton Lanark 7|/ 7/0 Ghagew 

o” . 9 Quarter oo 2; 0/2 9 

Dixon, W. Esq Govan 9 6) 313) , 
* - Calder zz S 6) 2 fe 
Forth Iron Company Forth \Fife 7| 5 | 2iAlloa 
Lochgelly ron Co... Lochgelly | ,, 4 0 | 4) Burntisland 
Merry and Cunning- Glengarnock'Ayr 9 | 9 | O|Ardross, & Glas, 

ee »» Lhame Ardeer = | 4 4/0 . 

a a. Carnbroe Lanark | 6| 4] 2Glasgow 
Miller, G. and J. Devon Clackman.| 3) 0 | 3|Clackmannan 
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SYNOPSIS OF FURNACES IN AND OUT OF BLAST IN THE UNITED 
KINGDOM OF GREAT BRITAIN. 














7. wre Gross No. of In Out of 
DISTRICTS. | Furnaces. | Blast, Blast. a 
| 
Wolverhampton and Bilston District... | 130 | 67 63 
Dudley Distties.. 0c ce 00 00 8 | 62 | 32 30 
SG: ee ay ah ay a pls 32 | 2 9 
Forest of Dean .. «2 co os eo oe | 9 b 6 
North Staffordshire .. .. .. «2 « 34 | 19 15 
Stockton and Darlington .. .. .. | 86 48 38 
Newcastle-on-Tyne .. .. s+ oo os 21 13 8 
Lancashire and Cumberland.. .. .. | 30 16 14 
on 45 66 os as. oon | 36 25 il 
Northamptonshire .. .. «. «. .. 4 3 1 
WE ce Ge 6s es Os te | 6 | 6 1 
Derhythive .. .. co oc oc ce ve 36 | 22 4 
486 276 210 
Oe ONE se ce 0h 06 040 00 207 125 2 
DE «ee 6s os) Ke 6008 15 4 il 
ee ee ee ee 174 119 55 
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This return is up to the first week in July, 1861. 


Arnican ExrLorations.—The African travellers who are penetrat- 
ing the interior of this southern part of the continent now form a 
considerable body. And the difficulties that are existing are almost 
insuperable. Drought in the land, sickness in the cattle, and the tsetse 
combined, form a barrier to progress just now which is almost beyond 
description, and men intimately acquainted with the tribes of our sub- 
tropical regions who have gone in from the west coast are compelled 
to remain seaward of the Great Lake. Chapman, F. and C. Green, 
Dr. Holden, and others have for months been waiting for a change 
of the elements and the return of health to their oxen an 
horses, to be up and hunting over new tracts of territory. Dr. Hol- 
den has, we learn by very late advices, set out for the river Cunene; 
Chapman is inch by inch endeavouring to get on towards the 
Zanbesi; the brothers Green are well engaged northward in ele- 
phant shooting. Andersson is travelling southward with cattle for 
the Cape market, Rackham died of dysentery in the wilderness after 
more than a month's illness, at a place named Omuto Ondjo ; Baines 
has arrived at Walwhich Bay from the Cape, well prepared for his 
overland journey with Chapman to the Zambesi; the Livingstone 
expedition have not communicated with the Cape since the departure 
of the Cambrian. Of the Helmore mission party the Rey. Mr. Price 
has returned to civilisation, having struck across the interior from 
Lake N’ Gami past Kuruman, and thence to Hope Town, having 
the children of the deceased Mr, and Mrs. Helmore with him. Messrs. 
Oakes, Phillips, Forbes, and Dr. Pinching, four gentlemen from 
Natal, have set out vid Potchefstrum, also for the banks of the Zam- 
besi, and they were soon to be followed by another party. By 
the Royal Mail steamer Norman a party consisting of the Rev. Mr. 
and Mrs. Burrup, Dr. Dickenson, A. Clark and J. Blair, mechanics, 
and Jessie Lennox, a female servant, arrived from England, to join 
the Oxford and Cambridge University Zambesi Mission, but they 
have not yet been able to proceed to their destination. They are 
still in Cape Town, awaiting the return of the best season for arriv- 
ing in the Mozambique, and ascending the great east African river. 
—Cape Monitor. 
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DUDGEON’S HYDRAULIC PUNCHING APPARATUS. 


Tus invention, by Richard Dudgeon, of New York, U.S., has for 
its object improvements in hydraulic punching apparatus. 

Fig. 1 is a side elevation of hydraulic punching apparatus ; Fig. 2 
shows a plan thereof; Fig. 3 a front view; and Fig. 4 shows a 
vertical transverse sectional view of the apparatus. 

a and b are the two jaws of the apparatus, which are combined in 
one piece of metal. In the jaw a the hollow die c is contained, and 
the punch d is carried by the jaw 6. On the interior of the jaw 6 is 
formed a chamber, by preference of a cylindrical form. In the 
chamber e¢ is a ram /, on which is fixed the punch d. To the other 
end of the ram / is applied a cupped leather g, or a cup of other 
suitable material, by which the water or other fluid in the chamber e 
is prevented passing out of the chamber in that direction, and at 
the upper end of the chamber d there is another cup / of leather or 
other suitable material, by which the water or other fluid is pre- 
vented passing in that direction ; i is a rod which is fastened to the 
ram and passes out of the chamber, as shown, there being packing 
applied around it in a suitable recess, as shown. This rod @ is 
attached to an eccentric j, which can be caused to rotate by introduc- 





“ng the end of a rod into the hole j!, The object of this rod is to 
bring back the punch when the fluid in the chamber e is no longer 
pressing on the ram /: On the outer end of the chamber e is applied 
another chamber 7 having an opening or passage k between it and 
the chamber e. It is preferred that the chamber / and the chamber e 
should be made separate, and go together by means of a screw, as 
shown, but this is not essential. Within the chamber? is a screw m, 
which works in a female screw formed at the outer end of the 
chamber J; n is a recess containing packing, in order that the water 
or other fluid may not pass in that direction out of the chamber 
The screw m acts as a piston or plunger in barrel or chamber J; this 
screw is hollow, and receives a second serew 0, which acts as a 
plunger or piston in the interior of the screw m. On causing the 
screw m or the screw o to be turned it will press on the water in the 
chamber / and cause it to pass into the chamber e and act on the ram 
therein, and consequently the punch carried thereby. In using this 
apparatus the screw m is first turned till the punch d presses strongly 
on the sheet metal interposed between it and the hollow die c; the 
screw o is then turned, which causes the plunger to pass through the 
metal interposed between it and the die e. 


Ar the last meeting of the directors of the Compressed Coal Com- 
pany, Limited, held at their offices in St. Swithin’s Lane, it was 
determined to proceed without delay to the erection of their London 
works, and it was expected in about two months that the process of 
manufacture would be successfully developed, so as to extend their 
operations in the various coal districts. The allotment of shares 
commences on the 9th instant. 


Navan Orpnance.—It will be satisfactory to some of our contem- | 


poraries, who have lately blown an alarm with relation to the 
state of the guns of our Mediterranean fleet, to know that out of 
4,000 guns uot twenty were found to be unserviceable. A number 
of guns, principally old 32-pounders, 56 ewt., which had seen much 
service, require re-venting, but, altogether, the examination was 
most satisfactory.—-Army and Navy Gazette. 

Our Tron-sipes.—On the Ist of August the Warrior was put in 
commission, Captain Cochrane commanding; on Wednesday this, 
the first of our fleet of iron-sides, was turned out of the dock where 
she has received her engines and completed her fittings, and steamed 
to Purfleet, where she will take in her guns and stores. Close by 
the Warrior lies the Resistance, one of the intended iron-clad steam 
rams. That, too, is taking on the remainder of her iron plates, and 
is being fitted with her engines, rigging, and other necessaries for 
sea. Some two thousand hands are actively engaged iv getting 
these ships into a fit state for leaving the Victoria Dock, aid when 
all is done they will be floating bulwarks in every respect worthy 
of the country Whose shores they have to defend, and whose flag 
they will carry. As the Warrior now lies in the dock she draws 
23it. aft and 6in. forward, which is as great a depth as the dock will 
admit of. © When her guns and stores are on board she will be from 
Sit. to 4ft. lower in the water. At present the Warrior has no such 
appearance as the name would indicate; on the contrary, she looks 
more like a monster yacht. We have now nearly completed the 
Warrior, the Black Prince, the Resistance, and the Defence. 
‘These, in a few weeks, will be ready for sea, and taking into account 
their size aud power, they will be equal to those which the French 
have in an equal state of forwardness. We have four floating 
batteries, iron-cased, built during the Crimean war—ugly, unwieldy 
things, no doubt, but still serviceable as home defences, and equal to 
those of the French which were at Kinburn, and which are now 
included in the twenty-seven iron-sides of our ally. We have 
another iron ship of larger dimensions building in the Government 
Dockyard at Chatham; three others, also of iron, building in 
private yards ; six about to be commenced at once, and for which 
the money was voted last week, and five first-rates of timber, which 
are to be covered with iron plates. This will place us considerably 
ahead of the French navy in point of tonnage of iron ships, though 
deficient in regard to numbers, being twenty-threeas against twenty- 
seven, The ships of the Warrior class are, no doubt, greatly 
superior to those of La Gloire, La Normandie, Solferino, and 
Magenta, for they are but wooden three-deckers cut down and 
plated with iron, while those which we have constructed, and which 
we are about to build, with the exception of five, will be entirely of 
1roh. 





HUNT'S APPARATUS FOR SUPPLYING STEAM BOILERS WITH WATER. 
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Tuts invention, by Thomas Hunt, of Crewe, relates to certain 
improvements upon and modifications of what is known as 
“ Giffard’s feed water injector,” whereby a more regular and con- 
tinuous supply of water is obtained, and the apparatus is rendered 
generally more regular in its action. For this purpose a chamber or 
reservoir is placed in close proximity to the steam-jet nozzle of the 
injector, or such portion of the injector is surrounded by a chamber 
or reservoir of sufficient capacity to contain as much water as will 
feed the injector at a uniform rate, and neutralise any reaction 
in the current of the water between its source and the injector. 

Fig. 1 represents a vertical section of an ordinary feed water 
injector with the improvements attached, and Fig. 2 is a sectional 
plan of the same taken along the line 1, 2, in Fig. 1. <A, A’, re- 
present the outer shell or main body of the injector, and B is the 
reservoir or chamber which surrounds the steam-jet nozzle, and 
which is constantly supplied with water from the tender or other 
source of supply by the inlet pipe C. The reservoir or chamber B, 
in place of surrounding or inclosing the steam-jet muzzle, may, if 
preferred, be situated on one side thereof, or in close proximity 
thereto, the lower portion only of the reservoir or chamber B, or a 
branch leading therefrom, being made to surround the nozzle of the 
steam-jet pipe, the essential feature of the present improvements 
being the maintaining of such nozzle constantly surrounded by or 
immersed in the feed water when in action. 


DANCHELL’S TESTS FOR WATER. 

We have alluded, on a former occasion, to the pocket case of 
tests, for ascertaining the impurities of water, fitted up by Mr. F. 
Hahn Danchell, of No. 5, Red Lion-square, Holborn. A know- 
ledge of the properties of “the water we drink” is so important, 
and its pursuit so simple and yet interesting, that many of our 
readers will, we apprehend, desire to enter upon this branch of 
qualitative analysis, the more so when the requisite materials can be 
obtained in a form so convenient and attractive, and at so low a price 
as in the apparatus under notice. 
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The tests, consisting of substances of which we shall give a de- 
scription, sufficient, perhaps, for the purposes of ordinary experi- 
menters, are familiar to every chemist, and are neither mystified nor 
in any way claimed by Mr. Danchell. He has selected merely the 
most useful tests, and arranged them in the most convenient form, 
with test-tubes, dropping glass, and full instructions for instant use. 
The tests, in seven phials, are as follow :— 

No. 1. Test for ammonia,—This is a slightly coloured solution of 
zinc, producing, in water containing ammonia, a cloudy appearance. 
Organic matter may be suspected in water containing ammonia. 

No. 2. ‘Test for organic matter.—This is a solution of perman- 
ganate of potash, or Condy’s fluid, a violet rose or Magenta 
coloured liquid, which, on a few drops being mixed with water con- 
taining organic matter, imparts to it a dull, cloudy appearance after 
an interval varying from a few minutes to a few hours, according to 
the foulness of the water. 

No. 3. Negative test for lead.—This is a solution of acetate o 
lead. If poured into pure water the lead is taken up without change 
of colour. If poured into water charged with lime the lead cannot 
be retained in solution, but is precipitated to the bottom, imparting 
a milky appearance to the water. Water which presents this ap- 
pearance on the addition of No. 3 does not, and cannot, contain lead 
in solution. 

No. 4. Positive test for lead.—This is a solution of bichromate of 
potash, and precipitates lead, if that poison be present in the water 
experimented upon. 

No. 5. Test for bi-carbonate of lime.—This is simply a solution of 
chalk (carbonate of lime) and acts on the principle of Dr. Clark’s pro- 
cess for purifying water from lime. 

No. 6. Test for sulphate of lime and sulphuric acid.—T his is a solu- 
tion of baryta in water. 

No. 7. Test for iron.—This is a solution of prussiate of potash, 
and, if the least iro: be present, its action is instantaneous and 
most remarkable. Although the water charged with iron may be 
almost colourless, and that containing three or four drops of the 
test solution equally so, they will instantly form, when mixed, an 
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exceedingly dark solution of Prussian blue. If gallic acid were use 
instead of prussiate of potash the resulting mixture would be 
black ink. 

The whole testing apparatus is enclosed in either a silver-plated, 
®& morocco, or a japanned case, according to price, this case being 
hardly larger in diameter and no longer than a pocket spy glass. 








IxpraN Rar.ways.—Tratsing or Native Mecuanics.—A letter 
from Mr. W. B. Wright, Locomotive Superintendent of the Madras 
Railway, affords much valuable information with regard to the 
training of natives and East Indians for mechanical and railway 
employment. Mr. Wright states that a large number of the men 
who were received on trial became disgusted with the laborious and 
dirty nature of the work, which was of a character much against 
their prejudices, while others were discharged for incompetency, irre- 
gular habits, or other faults. At the date of Mr. Wright's letter twenty- 
two men were in training as engine drivers at Madras; of these he 
calculated that by July four would be competent to drive; five were 
already fit for service, eleven more would be available in a year 
or two, and the remaining two would be employed as assistant 
fitters, as they were not cut out for engine drivers. Mr. Wright 
thus hoped that the company would be able to work the South- 
West line when opened throughout without any further supply 
of engine-men from England, unless the requirements of the ser- 
vice proved greater than he anticipated. The natives are at present 
only designed for firemen (the others are East Indians), as, 
although several of them are competent to drive so far as the 
mechanical working is concerned, Mr. Wright would hesitate to 
trust any of them with the responsibility attaching to the duties 
of drivers (especially on a single line of railway). The company 
has now at Madras sixteen engine fitters, many of whom joined 
the service shortly after the opening of the workshops; they com- 
prise many excellent hands, and if their services are secured to the 
company under agreement Mr. Wright is of opinion that there will, 








, in future, be no necessity for any more mechanics of this class being 


| sent out from England. Five boiler smiths have been trained in 


the shops; they are all good, useful men, and one of them is a first- 
rate workman. With regard to carriage fitters and carriage exa- 
miners, there are at present sixteen of the former and four of the 
latter in the company’s shops, and they are generally useful work- 
men—in fact, there is no difficulty in obtaining and training men 
for this duty in India. The apprentice system has been introduced, 
and has been attended with marked success; the apprentices number 
at present twenty-six in all, seventeen being employed in the locomo- 
tive workshops at Royapooram, and nine at Perambore. The total 
number of Europeans and East Indians engaged in India, and now 
under training, is eighty-nine, viz., for engine drivers, twenty-two ; 
for engine fitters, boiler smiths, &c., twenty-one ; for carriage fitters 
and examiners, twenty; and as apprentices, twenty-six. In addi- 
tion to these, forty natives are employed as firemen, eight as engine 
fitters, seven as carriage fitters, two as lathemen, six as machine 
men, four as boiler smiths, seven as moulders, and one as a copper- 
smith. 'wo natives are also in charge of statiopary engines. 
Altogether, Mr. Wright believes that India will, from her own 


| population, meet the future requirements of railway service. 
| 


Foreign ANd CoLoniau Jorrines.—lIt is stated that since Admiral 
Elliott's visit to the dockyards of France the strictest injunctions have 
been issued to prevent foreigners, and especially officers, entering 
the Government establishments of that country. The Parisians are 
reported to be surprised at the extent of English information, the 
emperor having adopted every precaution to ensure secresy.— On the 
subject of iron-clad steamers the Patrie declares that in no case can 
France acknowledge a limit to her “ marine development” except her 
resources and her wants.—The suspended bi-monthly mail to China 
will be recommenced on the 2th via Marseilles, and on the 26th via 
Marscilles. ‘I'he mail will in future, therefore, be despatched at the 


| old dates, viz., on the 4th and 20th of each month via Southampton, 





and on the 10th and 26th via Marseilles. The rate of postage will 
be increased from 6d, to 1s. per half-ounce, and this rate will also apply 
between China and Australia—A Col. Haupt bas submitied a 
plan for a “revolving fort” to the United States’ Government. A 
correspondent of the Philadelphia Enquirer says:—“It (the fort) 
consists of a floating battery or fort, which is to be faced with steel 
plates, and covered completely by a flat dome, every part being shot 
proof. By a very simple device the fort is made to advance, recede, 
and rotate at pleasure. He has alsoasteam gun, which can be 
aimed with as much precision as a rifle, and discharge fifty or sixty 
balls a minute, the balls dropping in one by one from a recep- 
tacle."—It appears that the Russian Government have granted a 
great advantage to the Russian Railway Company, by guaranteeing 
5 per cent. interest for the whole of the expenditure. If the profits 
exceed 5 per cent., half the surplus is to go to the Government and half 
to the shareholders. In consequence of this the price of the shares 
has advanced at St. Petersburg to 120rs. Recently they were 
at 112. The original price is 125rs. [THe EnGineer was able to 
announce exclusively some weeks since that negociations were 
pending between the company and the Russian Government. |— 
Captain Vine Hall, late commander of the Great Eastern, has been 
appointed general manager of the Intercolonial Royal Mail Steam 
Company in Australia and New Zealand.— An apparatus for lighting 
gas by electricity has been exhibited at a meeting of the Franklin In- 
stitute, Philadelphia. The machine consists ofasmall glass dise, revolv- 
ing between two pads of leather, and giving the generated electricity 
to points in communication with a brass rod about 12in. long, termi- 
nating in a ball. An insulated handle is attached to the lower part of 
the instrument. A piece of wire, attached to a sheath which slips 
over the burner, is so adjusted that a spark given to it from the ball 
of the gas lighter passes through the jet of flowing gas, and instantly 
inflames it. The apparatus was manufactured by Messrs. Mitchell, 
Vance, and Co., of New York.—The Journal de Cherbourg states that 
it is contemplated to establish a strategic railway along the coast, so 
as to make it possible to transport a large body of troops to any part 
of the coast “ where the enemy might attempt to land.” ‘The para- 
graph proceeds :—* By means of the electric semaphore telegraph, 
which already encircles our coasts, the movements of the enemy may 
be instantaneously made known to the naval arsenals ; the establish- 
ment of such a railway would complete the system of defence, and 
protect our coast against a coup de muin.” 
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RUSSELL’S PLATED SHIPS AND BATTERIES. 
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Tuis invention, by John Scott Russell, of Great George-street, 
Westminster, has for its object improvements in constructing and 
arming ships and vessels, and also floating and land batteries. For 
these purposes, in constructing the sides of ships, vessels, or batteries, | 
they are constructed double with an inner and outer skin or plating, 
and the space between the two skins is divided by longitudinal and | 
upright partitions, or by longitudinal partitions only, or upright 
partitions only, as may be required, which connect the two skins 
and produce numerous cells. Suitable angle or other iron is used 
in the structure, as is now well understood in iron shipbuilding. 
Into each of these cells, which come near to or are above the line of | 
floatation of a ship or floating battery, or which, in a land battery, is | 
desired to be rendered more or less strong to resist shell and shot, a 
thick protecting plate of iron, in size suitable to fit into the cell, is 
introduced, and it is preferred that its outer surface should come 
flush against the inner surface of the outer skin or plating, and, where 
necessary, such inner surface of the outer skin or plating is made 
flush by plates corresponding in thickness with the plating or angle 
iron used therewith. Or the space between the inner surface of the 
outer skin or plating may be otherwise filled in between it and the 
outer surface of the thick protecting plate introduced into the cell. 
The space between the inner surface of the thick protecting plate, 
and the outer surface of the inner skin or plating, is filled with wood, 
so that the thick protecting plate of iron introduced into the cell will 
be securely retained in position without other fastenings. The inner 
as well as the outer skin or plating, as well as the longitudinal and 
upright partitions, should, when for ships or floating batteries, be | 
made water-tight in all parts when under any circumstances they 
may be liable to be under water. 

Fig. 1 shows a transverse section of so much of the side of a ship 
or vessel as will enable a shipbuilder readily to understand this part 
of the invention. ais the outer plating or skin of the vessel; and 
b is the inner plating or skin of the vessel, and they are shown to be 
connected by longitudinal partitions c,c, and it is preferred that | 
both longitudinal and upright partitions and angle iron should be 
used; d, d, is the protecting plate, there being a filling plate e, e, 
intervened between the outer skin and the protecting plate, or the 
surface of the protecting plate may be planed or otherwise formed 
to fit close to the angle iron, and the outer skin; 4, /, are fillings of 
wood or of any other suitable and comparatively elastic material. In 
place of using one thick plate of iron in a cell the requisite thickness 
and substance may be obtained by introducing two or more plates 
in like manner to what is above described in respect to a single pro- 
tecting plate. Or, instead of filling the cells with a combination of 
thick protecting plates of iron and wood filling, the cells may be 
entirely filled with iron plates of such a thickness as may be required, 
in which case it may be found desirable to have longitudinal cells 
only, and to arrange the butts of the filling plates in such a manner 
that the butts of no two strakes in the same cell are in the same 
plane, technically called breaking the joints. 

Fig. 2 shows a section of means of fixing protecting plates to the 
outer skin of a vessel or of a fortification. ‘The outer skin is shown 
to be of more than one thickness, which is preferred to be the case 
when fixing protecting plates in the manner shown and described. 
In some cases the requisite plates of iron for protecting a ship or 
battery from shell and shot are fixed by means of angle or suitably 
formed iron fixed to the skin or plating, the projecting ribs of such 
angle iron being made suitable not only for receiving the desired 
thickness of protecting plate on either side of each of such ribs, but 
also to allow of the rib to project beyond the protecting plates on 
either side, and thus to allow of having other angle or suitably 
formed iron to come on either side of the rib and be rivetted to it. 

In arming ships or vessels, more particularly those which are pro- 

lied by screws or submerged propellers, with a view to the use of 
arge pivot guns, the “ chain-wales” or projecting platforms hereto- 
fore used for the purpose of extending the shrouds, are, in carrying 
out this invention, suitably constructed and made flush with the 
deck of the ship or vessel, so as to be armed with pivot guns and 
suitable pivot holes, and ways are to be formed on such projecting 
platforms or “chain wales,” and on the deck near thereto, so that the 
pivot guns may be readily moved into position from the deck on to 
such projecting platforms, and from them to the deck, as occasion 
may require. It may be stated that, in the specification of a former 
patent granted to Mr. Russell, dated 10th October 1850, No. 13,276, 
is described a method of arming ships or vessels propelled by paddle 
wheels at the sides, by taking advantage of the platforms fore and 
aft the paddle wheel boxes, in order, by constructing them in a suit- 
able manner, to admit of pivot guns being fired therefrom, and which 
mode of arming such descriptions of ships and vessels has been 
found in practice to be very effective; and the present improvements 
apply not only to the taking advantage, in a similar manner, of the 
spaces afforded by the projecting platforms necessary for extending 
the shrouds, but also to constructing ships and vessels with similar 
projecting platforms in parts of the deck where no shrouds are re- 
quired to come, and where no paddle wheels are used, such project- 
ing platforms being, in such cases, made expressly for the purpose of 
receiving pivot guns, 

Fig. 3 shows the plan of the deck of a ship or vessel constructed 
and arranged according to this part of the invention, provision 
being made for the use of four pivot guns at the four projecting 
platforms or “chain-wales.” By such means pivot guns may with 
facility be fired in a direction fore and aft, and parallel or nearly so 
to the keel of a ship or vessel. 

In thus constructing the bulwarks of a ship or vessel they may, 
and it is preferred that they should, follow the ordinary line “of the 
deck, such parts being made movable. Or the bulwarks may be 
made to take the outline of the projecting platform, and be con- 
structed with ports through them. 














Russtan Rattways.—Trains have been running on the new 
railway from Moscow to Vladimir ever since the 26th ult. A pas- 
senger train leaves Moscow every day at noon, and a goods train at 
10 p.m. The former arrives at Vladimir in ten hours ; the distance 
8 177 verstes (110 miles) and there are twelve stations on the line. 





FIG.3. 





THE EXPANDING MANDRIL. 

Tue illustrations represent elevations and section of the original 
expanding mandril for setting boiler tubes, made by Dr. Church, of 
Birmingham, about thirty years ago, and now in our office. Instead 


| of anwnber of loose segments, confined by dowels in a ring, the 
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expanding portion was a hollow steel tube, with several longitudinal 
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slits extending for some distance from the end, as in Fig is 
elastic arrangement was expanded by drawing up the cone, shown 
in Fig. 2, by means of the nut, on the right hand, and working 
against the outer end of the expander, 





MANUFACTURES AND COMMERCE OF FOREIGN 
COUNTRIES. 

Tue Blue-Book recently issued by Government, comprising the 
reports by her Majesty’s Secretaries of Embassy and Legation on 
the manufactures and commerce of the countries in which théy 
reside, furnishes matter which, like that contained in the articles 
published by us fifteen months ago, from a similar volume, may be 
fairly supposed to be of considerable interest to the readers of THE 
Enerneer. We shall compress the contents of this No. 4 volume 
into two articles. 

In writing from Brussels, relative to the trade of Belgium, 
Mr. Herries naturally gives much attention to the proposed treaty 
of commerce between France and Prussia. he probable effect of 
the reduction of duty on British coal in France, consequent on the 
recent Anglo-French treaty, is looked forward to with anxiety by 
the Belgian coal owners, who expect to be driven out of many of the 
northern French markets by a competition which they feel unable to 
meet on equal terms. 

The iron trade of Belgium, in all its branches, seems to be 
labouring under difficulties that are not likely to be speedily 
removed. Independently of the temporary pressure which it 
feels, perhaps, in a greater degree than other departments of 
the industry of that country, causes of embarrassment more per- 
manent in their nature are believed to affect it. New industrial 
tendencies are becoming perceptible, fresh competitors are springing 
up, the productive powers of neighbouring countries are increasing. 
The old course of business can, it is thought, no longer be profitably 
pursued, and in adapting it to altered circumstances a critical period 
of transition must be passed through not without hazard. In the 
character of the exportations to France a marked change is taking 
place. Year after year there is a perceptible falling off in the 
demand for Belgian iron, together with an increasing consumption 
of the raw mineral produce of Belgium in French furnaces. ‘To 
Germany, in consequence of the rapid development of the metal- 
lurgical resources of that country, the exportation of Belgian iron 
is falling off, and may be expected soon to cease altogether. Some 
relief is being given to the trade of Liege by the supply of rails to 
Spain. In connection with the rail trade it may not be amiss to 
reproduce here the result of a late competition between several 
Belgian and British firms for a rail contract at Amsterdam. The 
mean rate of the Belgian biddings was 181f. 17c. per 1,000 kilo- 
grammes, and of those made by Enlish houses 187f. 17c., and that 
the contract (for 3,000 tons) was awarded to the Cockerill Company, 
of Seraing, at 172f. 50c. This price being higher, it will be per- 
ceived, by 12f. than the lowest british offer, the decision is con- 
sidered, in Belgium, as a proof of the superiority in point of quality 
of the rails of that country over those of this. 

Mr. Ward, in reporting upon the resources of the Dutch East 
Indian possessions, supplies the following information relative to the 
tin mines of the Island of Banca. These mines, he says, form the 
principal source of revenue to the Indian treasury from mining 
industry. They are worked on Government account, the labour 
employed being that of Chinese immigrants working in partnerships. 
These immigrants not only raise the ore, but also smelt and deliver 
it to the Government at a fixed price. Provisions are supplied at 
stated rates, and advances are made in money, in consequence of 
which a considerable amount of bad debts is found upon the books, 
Such debts are from time to time struck off, and the total of sums 
remaining due to the Government by the mining population at the 
date of the last published reports was 233,941 florins ; the number of 
mines in working was 229, and the people employed in them 7,597. 
The supply of labour was deficient through a falling off in the immi- 
gration. ‘Tin ore is also raised in the neighbouring Islandof Billiton‘ 
undera grant made toa private company, atthe head of whichwas Prince 
Henry of the Netherlands. This undertaking is still in its infancy, 
and the amount of revenue derived from it for the benefit of the 
public is not reported. ‘The raising of the ores appears to be done 
partly by hired coolies, and partly by labourers sharing in the profits. 























————_ 


The fixed price at which the metal was first delivered was fifteen 
florins, but the price was subsequently increased to twenty florins, 

From Russia we learn that the trade in English coal is 
dependent upon the variation in the rate of freight, and is 
beset with much difficulty and hazard, both because the sea 
freights are dependant upon the continual rise and fall in 
the export and import business, and the river freights 
are affected by the state of the market at all times, and occasionally 
by the deficiency or excess of boat conveyance, all which elements 
preclude the possibility of calculating before-hand with any approach 
to accuracy. ‘Thus it happens that English coal is only profitable in 
the spring season and when imported by the Hamburg route, sea 
freights to that port being from £6 to £8 per keel. English smelt- 
ing coke, in its adaptability for iron and other metal casting, has not 
yet been surpassed, and even finds a market in Saxony, where coke 
is produced in great abundance, There is reason to conclude that 
the proposed tariff between France and the Zollverein will be very 
beneficial to the interests of the German manufacturers generally, 
who have long been attempting to obtain less restrictive measures as 
affecting the commercial relations of themselves and France; but 
neither side have hitherto seemed disposed to give way sufficiently 
for either to be materially benefited. 

Sardinia is steadily increasing in her importation of coal, which 
may be fairly taken as indicating the growth of the mechanical in- 
dustry of that country. There seems, however, to be no great 
increase in the production of iron in Sardinia as compared with the 
reports last received by us, ‘The returns relative to the lead mines 
of Sardinia show that they might at some future day form a most 
valuable item in the exports of that country, but the want of capital 
among many of the companies engaged in working them, and tho 
absence of spirit, system, and scientific and practical knowledge 
among all, greatly retards the development of their produce. In this 
country there are from twenty-six to thirty lead mines, the most im- 
portant of which are Monte Vecchio, yielding about 4,000 tons 
annually ; Manteponi, yielding also about the same quantity; and 
the mines of Gennamari and Ingostosu, which yield about 1,200 tons 
annually, The Government would, therefore, do very wisely to 
facilitate the introduction of capital for the working of this field of 
wealth. 

Relative to Hanover, we need only say that the locomotives made 
in M. Egerstorff's establishment in Linden, which are of a high 
reputation, have been reduced by the recent depression in trade from 
thirty to ten per annum. 


UnapuLreratep Foop ano Darink.—The inveterate practice of 
adulteration amongst tradespeople, and the difficulty of reaching the 
delinquents, even under the new law, appear to have induced several 
respectable gentlemen to form a provisional committee for the esta- 
blishment of a new company, under the Limited Liability Act, for 
the purchase of pure groceries from importers and others at first- 
hand, and their sale to the public on principles similar to those which 
have been so successful at Rochdale and elsewhere. ‘The capital of 
the company is to be £100,000, divided into 20,000 £5 shares, of which 
no one individual shall hold more than a single share; the share- 
holders to elect twenty-four directors; and the profits to be divided 
thus:—5 per cent. to a redemption fund, either for extension of 
business operations or reduction of capital, and the remainder one- 
half as dividend on capital paid-up (4£1 at first on each £5 share), 
and the other as bonus or discount on purchases by shareholders, 
The secretary is Mr. E. Hodder, and the offices are at 124, Fenchurch- 
street.— Builder. 

“How nor To po rr.”—The chronology of an unsuccessful Bill is 
worth recording as a memorial of the Session anda specimen of the 
way in which the House of Commons will keep touching a Bill 
without ever really handling it. If we take as our instance the 
Trade Marks Bill of the late Lord Chancellor, we find it passing in 
the Lords early in the Session, read a first time in the Commons on 
the 18th of March, and, after two postponements, read a second time 
on the 15th of April. ‘The 22nd was appointed for going into com- 
mittee upon it. When it was called on upon the 22nd it was put off 
to the 29th; on the 29th to the 2nd of May, on the 2nd of May to 
the 13th, on the 18th to the 16th, on the 16th to the 27th, on the 27th 
to the 3rd of June, on the 3rd of June to the 10th, on the 10th to 
the 17th, on the 17th to the 24th, on the 24th to the 25th, on the 
25th to the Ist of July, on the Ist of July to the 8th, on the 8th to 
the 15th, on the 15th to the 16th, on the 16th to the 18th, and on the 
18th, instead of being an 18th time put off, it was put out of its 
misery by being withdrawn. Any member who attended to oppose 
aclause in that Bill must have had a pleasant two months of it. 
Seven times, when the Bill was postponed for several days, there was 
either no House made on the next night or the House was counted out, 


Bees 1x Svaar Rertnerres.—The Entomological Gazette of 
Stettin contains the following :-—“ The extensive meadows on the 
banks of the Oder naturally induced many farmers to keep bees; 
but these wise insects seem to prefer obtaining their honey with as 
little labour as possible, and have for years past been in the habit of 
frequenting two sugar refineries at no great distance. Under such 
favourable circumstances the yield of honey was very great, and the 
farmers came at last to keep ten or even — times more hives 
than formerly. The sugar refiners, however, after long finding the 
bees very troublesome, made the discovery that they were not only 
annoying but rather expensive visitors, and accordingly adopted 
means to destroy them. This was effected by suddenly closing all 
the doors and shutters, and then opening one smal! window, to 
which the bees immediately flew, and were killed in thousands by a 
jet of boiling water. The dead bees were afterwards thrown into 
the boilers to extract the sugar they had appropriated. It has been 
estimated that as many as 11,000,000 have been thus destroyed in a 
year, and that about 1,200f. worth of sugar has been extracted from 
them. It is a remarkable fact that the bees would never touch beet- 
root sugar till refined, owing to the pungent smell of the plant, but 
cane sugar was equally acceptable to them whether refined or not.” 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE BESSEMER PROCESS. 


Sm,—Mr. John Brown, of the Atlas Works, Sheffield, in his paper 
describing the Bessemer process, has alluded to some cast steel rails 
laid down some years ago at Derby Station. As these rails were 
made by me, and were rolled at the Ebbw Vale Ironworks, by 
Mr. Thomas Brown, I take this opportunity of enlightening 
Mr. John Brown as to the method by whiclt these rails were made. 
Into melted Bessemer metal, redshort and valueless without the 
addition, a small quantity of “pig iron,” also melted, was poured, 
and the mixture cast into an ingot mould, formed a tough bloom of 
welding cast steel, which was then rolled into a finished rail. Now 
this, which was done in 1856, soon after the reading of Mr. Bessemer's 
memorable paper at Cheltenham, is precisely what Mr. John Brown 
has been lately doing in Sheffield. In short, Mr. Brown's success and 
Mr. Bessemer’s success is due, wholly and solely, to the adc »ption of my 
process, patented in 1856, for adding a “little pig iron” to Bessemer 
metal. Theseare facts which Mr. Bessemer cannot deny, and that 
they are facts can be proved beyond dispute. On the occasion of 
the first trial of this process in 1856 Mr. Thomas Brown narrowly 
escaped losing his life, by the explosion of the Bessemer metal 
when the “little pig iron” was poured into it. Mr. Bessemer, there- 
fore, who in the full tide of his success, had not the grace to do me 
justice in his paper, now stands before the public stripped of his 

srrowed plumes ; at least, he must so stand in the estimation of every 
right thinking man who chooses to make himself acquainted with 
the subject. I feel certain that Mr. John Brown would have done 
me justice in his paper had he known the facts of the case. One 
thing is now quite‘clear, Mr. J. G. Martein’s process for decarbonising 
cast iron when in the melted state, by forcing air through it, and 
R. Mushet’s process for recarbonising it, and making it of value after 
it has been decarbonised, are both in able hands, and I should say 
that the wealthy Ebbw Vale Iron Company, who hold both processes, 
should look after the prize, which may be worth millions to them. 
My process alone, about five years ago, was valued by Mr. Thomas 
Brown at £500,000 for France only, and I really believe his valuation 
was not an excessive one. Rovert Musuer. 

Coleford, 5th August, 1861. 


BOILER EXPLOSIONS. 


Sir,—With the view of assisting in the elucidation of the cause of 
boiler explosions I beg to give the following account of an 
occurrence which took place upon a small Cornish boiler belonging 
to me about two years ago. 

The boiler was about 8ft. in length, 3ft. Gin. diameter, internal 
fluo about 2{t. diameter, and worked a 4-horse power engine, which 
was employed to drive a vacuum pump, the starting of which 
required the full force of the engine. When started, however, the 
engine drove it easily. We had been at work about « fortnight, and 
the engine driver had acquired the habit of opening the steam cock 
full upon starting, in order to get the entire force of the steam, and 
continued to do so for some time without any injurious effect, until 
one day, with the steam blowing off gently from the safety valve, 
at 45lb to the inch, he started the engine as usual. The effect was most 
astonishing and alarming; it appeared as if gunpowder had been 
exploded in the boiler ; the safety valve spindle was thrown elem 
out of its seating, and jammed the lever up, and steam and water 
poured out of the safety valve in torrents. I advised the engine 
driver to leave the boiler to itself, but, being very courageous, he 
jumped up and forced down the lever and closed the valve, upon 
which all commotion ceased ; in doing so I must mention that he was 
saturated with water from the boiler, but, curious to relate, was not 
scalded in the least, the reason of which must have been that the 
sudden formation and expansion of steam removed most of the caloric 
from the water. 

Had the boiler been at all defective there is no doubt an explosion 
would have taken place; happily it was just new and very strong, 
being only one plate in the length and yin. thick. The force 
exerted must have been tremendous to overcome so suddenly the 
inertia of the lever and weight, the latter weighing 30 Ib. 

I thought a long while over the matter, and could only account 
for it by supposing that the steam cylinder and pipes were quite 
cold, so that not only was an amount of steam equal to their 
contents drawn from the boiler, but also several times their contents 
by condensation, thereby removing the pressure so suddenly as to 

low the water being thrown upwards by the steam generating 
upon the heated surface over the fire, which surface was necessarily 
da temperature sufficient to produce steam of a pressure at which it 
was blowing off at starting the engine, and would, therefore, pro- 
duce steam much more rapidly at a lower pressure, and give great 
momentum to the body of water thrown against the crown of the 
boiler. DANIEL SIEBE. 

17, Mason-street, Lambeth, 8., London, 

7th August, 161. ao 


SINGLE AND DOUBLE CYLINDER ENGINES. 





Sir,—In my letter of the 3rd of June last I promised to furnish 
you with the result of the new single cylinder engines then being 
fitted on board the screw steamer John Bell, of this port, which 
vessel has just completed a speedy and successful voyage to Mon- 
treal and back. 

The result is that the prope'ler has, on the average of the voyage, 

been driven fully 11 revolutions per minute faster, with an average 
steam pressure of 13} lb. per square inch and vacuum 27in., than 
with t' e previous engines with 191b. average pressure of steam and 
23in. of vacuum. The vessel now steams at least 14 knots per 
hour faster, with less consumption of fuel in proportion as 31 is 
to 34, 
As stated in my last. the previous engines had four cylinders, 
two 29in. in diameter, and two 47in. in diameter, all 24in. stroke. 
The new engines have two cylinders, each 37}in. in diameter and 
2ft. Gin. stroke. The propeller used in both cases is 13°t. 6in. in 
diameter, and 13ft. 3in. pitch, with two blades. 

In this case, therefore, we have single cylinder engines exerting 
more power, with a less consumption of fuel, than was obtained 
with combined double cylinder ones. In this trial there is no room 
for dispute, as the same boiler, shafting, and propeller were used 
with both engines, neither of which have steam jackets. 

The foregoing is the average of the out and homeward voyages 
compared with the average of six voyages to the same ports during 
the same months in the years 1859 and 1860. 

This, I trust, will not fail to open the eyes of “An Observer” to 
the fact that there is no economy to be gained by the use of com- 
bined cylinder engines with low pressure steam. 

Glasgow, August 7, 1861. Q. E. D. 





NITROGEN AND CARBONIC OXIDE, 


Str,—Is there not cause for some anxiety respecting the mental 
equilibrium of your correspondent “HH. K.", who considers it 
proved that nitrogen and carbonic oxide are identical because—not 
that the action of electricity produces the same colour in both—but 
because he believes that, if tried, it would do so ? 

It is to be hoped that provision for an unfortunate class of our 
fellow-creatures exists in Edinburgh as well as in the Lambeth- 
road and at Hanwell and Colney Hatch. Nitrogen an allotropie form 
of carbonic oxide! The first has never been decomposed, the latter 
is easily resolved into carbon and oxygen. The first is incombustible, 
the latter burns withavidity. The first, although not respirable, is 
not an active poison ; to inhale the latter in mixture with atmosphe- 
ric air is instant death. And what if the action of electricity did 
produce the same colonrs in both, although “H. K.” confesses he 


does not know whether it would or no? He might as well (and, 
indeed, much better) have argued the identity of the two bodies, by 
referring to their nearly, but not exactly, equal specific gravity, or 
to the fact that neither is liquefiable, or that neither is respirable. 
Add an atom of oxygen to one of nitrogen and it becomes laughing 
gas. Unite the same oxygen with carbonic oxide and it becomes car- 
bonie acid, and although carbonic acid and nitrous oxide have the 
same specific gravity, and may or may not exhibit the same colour 
under the action of electricity, we presume “ H. K.” could be made to 
distinguish the difference between them. ‘The taste of the former is 
sour; that of the latter sweet. The smell of the one is pungent; 
that of the other agreeable. One will instantly extinguish flame ; 
in the other a glowing taper without flame bursts into a strong 
blaze. But beyond all these points of dissimilarity, the carbonic 
acid is decomposible into carbon and oxygen, while not an atom of 
carbon can be obtained from the laughing gas. But, surely, it is not 
necessary to recite these facts for the information of any one other 
than “ H, K.” From a“ notice to correspondents,” which appeared at 
the head of your editorial column in your impression of July 26th, 
it is evident enough that you have yielded only, at last, to “ H. K.’s” 
importunities in inserting his letter at all. Your answer to him a 
fortnight ago was so just that you will perhaps allow me to quote it 
here for “ H. K.’s” renewed consideration. 

“<¢H. K.’ Your communication has been withheld. We do not 
think that, after further reflection, you would desire to put forward 
an argument going to show that substances, distinguishable in so 
many ways from each other as are nitrogen and carbonic oxide, are 
identical, the less so upon such scanty analogy as yousuggest might 
possibly be discovered between them, and which, even if it existed, 
would never prove them to be the same.” 

To your disposition alone to oblige your correspondents must be 
ascribed the fact that, instead of merely withholding “ H. K.’s” 
letter for a fortnight, you did not consign it, at once, to its fitting 
receptacle, the waste paper basket yawning beside your desk. 

London, August 6th, 1861. An Arom. 


TELEGRAPHING AT NIGHT. 

Srr,—In THe Enoryeer of the 26th ult., under the above heading, 
there appeared a letter from Mr. Horace Parnell Tuttle, of Cam- 
bridge, Mass., U.S., dated July 2nd, 1861, in which he claims the 
invention of the method of using lights for the purpose of telegraph- 
ing at night, by making the time of the appearance of any light corre- 
spond to the dots and lines of Morse and Bain’s telegraphic 
alphabet, stating that he first conceived the idea of this invention 
about two months previcus to the date of his communication ; and, 
as your correspondent further adds that he is desirous that the credit 
of the method should go where it belongs, I beg to inform you that, 
in April last, I brought this system of telegraphy forward, and had 
lamps so constructed that, by merely pressing a lever or handle, acted 
upon by a spring, a dise is made to rise and show either a white, red, 
or green light, at such intervals as to correspond with the points 
and bars of the telegraphic alphabet. ‘This method was tried in the 
presence of several gentlemen by two operators from the Submarine 
Telegraph Company, upwards of two months ago, and found toanswer 
the purpose admirably, being easily worked and understood ; and this 
also forms part of a system of telegraphic signals, which Iam now 
bringing before her Majesty’s Government, for the use of both 
the naval and military services. 

I, therefore, consider myself justified in claiming the credit of 
the invention of this method, at least in England. 

Francis JoHN Bouton, 
Captain 12th Regiment. 

7, Bolton-row, Mayfair, August 5th, 1861. 





THE GAUGE OF WIRE. 

Sim,—I beg to submit to you, for insertion in your next, the fol- 
lowing formula for calculating the diameter of copper, brass, steel, 
and iron wires, 

I have been led to the working out of this formula from the fact 
that there seems to be no standard gauge for fine copper wires. If 
we order, for instance, No. 35, it may be any number between 32 
and 35 that shall be sent us, according to the gauges of the parties 
to whom the order is given. In order, therefore, to arrive at uni- 
formity and exactness in the matter, I find the true diameter as 
follows:—When the length (/) is taken in inches, and the weight 

, : : . 20 Xw 
(w) in ounces avoirdupois: For copper—diameter (7) = Vv rs 
; and for 


. 
for brass, d = ; for steel, d= 


Vv 2619 X w Vv 28 X w 
l l 

- 2822 X w 

iron, d= ——. 

Rule.—For copper wire multiply the weight in ounces by ‘25; 
then divide the product by the length in inches, and the square root 
of the quotient will be the diameter in inches and decimal parts. 

W. Hat. 

Steam Mills, Mansfield-street, Borough-road, 

Southwark, S8.E., 6th Aug, 1861. 





ELECTRO PROTECTION OF METALS. 


Sir,--The metals which are most liable to corrosion are, 1st, iron, 
in almost all its numerous applications; and, 2nd, copper, and its 
compounds used for the sheathing of vessels. In endeavouring to 
apply the theory of the voltaic couple to the protection of these 
metals, there are three cases to be considered in which corrosion may 
occur :—Ist, where the metal is immersed in a fluid; 2nd, where it 
is exposed to the action of the atmosphere; and, 3rd, where it is 
partly immersed in a tluid and partly exposed to the atmosphere. 

In the present state of our knowledge of the causes which in- 
fluence chemical action upon metals, it is only under the first of these 
conditions that the electrician can undertake completely to preserve 
a metal from corrosion. When immersed in a fluid, it is easy in most 
cases to convert a metal into an efficient negative, simply by placing 
it in electrolytic and metallic contact with a good positive. 

The extreme liability to oxidation and corrosion possessed by 
iron appears to be due to the presence, in admixture with the metal, 
of uncombined carbon and other substances electro-negative to iron, 
A voltaic action between the positive and negative particles is set 
up whenever these particles are brought into electrolytic contact by 
water or other conducting fluid containing oxygen. This local 
voltaic action appears to be active in almost every case where rapid 
corrosion occurs. Pure iron, like pure zinc, is with difficulty acted 
upon either by fluids or gaseous mixtures. A strip of chemically 

yure zine or iron, immersed in dilute sulphuric or hydrochloric acid, 
is found to be scarcely acted upon at the expiration of a considerable 
period. But if, previously to immersion in the acid fluid, a filing of 
copper is made to adhere to the iron or zine by a blow from a 
hammer, or a minute particle of charcoal is inserted into a cavity 
formed in the metal, the chemical action of the fluid is found to be 











greatly intensified around this particle, and will ultimately result in 
the formation of a hole or boring similar to those so frequently ob- 
served in the metal sheathing of vessels. We thus establish a voltaic 
couple with closed circuit, the direction of the current being from 
iron to copper through the fluid, and from copper to iron through 
the metal. When the electro-negative particles are numerous and 
in close proximity, the metal becomes irregularly corroded over the 
whole of its surface. When, in the case of alloys, the union of the 
metals has been imperfect, corrosion occurs in irregular patches 
where the most electro-positive of the metals employed has been 
left in excess.* 

* I may here briefly allude to a method I have devised for determining 
the homogeneity or otherwise of plates of metal for sheathing vessels, &c. 
The surface of the plate is covered with an acid mixture, and the extremi- 
ties of two wires connected with a galvanometer are separately brought 
into contact with various points of this surface. The deflections on the 
galvanometer indicate the variations in the chemical and electrical cha- 
| racter of the metal. 





These facts would point to the expediency of employing, as far as 
practicable, a homogeneous metal or alloy in all cases where corro- 
sion has to be avoided. Where this cannot be done recourse may 
be had to the use of what have been termed “ sacrificial metals,” as 
in Sir Humphrey Davy’s “protector.” I will presently refer to a 
modification of this simple means for the preservation of metals from 
the effects of sea water, in which the objections to the original pro- 
tector appear to be completely obviated. 

Chemically pure iron, no less from its infusibility than from the 
difficulty of obtaining it, is obviously inapplicable to most of the 
purposes for which iron is employed. But in the samples of iron 
commonly met with there is an extraordinary difference of homo- 
geneity, some of these becoming in a few days covered with rust, 
even in the atmosphere of an ordinary apartment, whilst others are 
scarcely affected by months of exposure to moist air. The taranaki 
steel, or alloy of iron with titanium, found native in New Zealand, 
appears in its manufactured conditions to oxidise with extreme 
facility. The presence of small quantities of silver or copper with 
iron has often the same effect. On the other hand the presence of 
aluminum appears to exert a preservative action upon the iron. It 
is probable that a small proportion of a metal positive to iron, care- 
fully alloyed with the latter, might fulfil the desideratum of a metal 
for gun locks and barrels, ordnance, white arms, and cutlery, and 
many other purposes in which rust and rapid corrosion are specially 
to be avoided. 

The alloy of zinc with sodium, which is strongly positive even in 
relation to zinc, may, in many cases, be employed as a “ sacrificial 
metal” for the protection of iron and steel. The alloy is tolerably 
permanent both in the air and in water. In experiments I have made 
with this substance a plate of steel and a gun barrel in contact with 
portions of the alloy were kept in water for several days without the 
formation of any iron oxide upon their surfaces. 

Without regarding this by any means as a conclusive proof of the 
efficacy of the alloy for the purpose in view, I am inclined to believe 
that the ornamentation of bright steel and iron with castings of the 
zinc-sodium alloy will be found, to a very great extent, a preserva- 
tive against rust. Devices in intaglio may easily be filled with the 
alloy, the protective action of which would continue for an almost 
indefinite period. Itshould be observed, however, that articles thus 
protected from the corrosive action of fluids in electrolytic contact 
with the alloy are liable to suffer when rain water, spring water, or 
sea water is sprinkled over their surface. In this case the particles 
of fluid in contact with the steel only are independent of the protect- 
ing agent, and, consequently, produce spots of rust. The moisture 
deposited upon the metal from damp air, or left after immersion in 
water and roughly drying, forms on the other hand an electrolytic 
connection between the two metallic bodies, and its oxidising action 
is confined to the most electro-positive, viz., the zinc-sodiunr alloy. 

{t is an interesting question—the solution of which is, however, 
surrounded by some difficulty—whether, by maintaining a portion of 
iron, ¢.g., a gun barrel, in a condition of negative tension, by con- 
necting it with the zine terminal of a voltaic arrangement similar to 
Pulvermacher’s electric chain, which might be held in the stock of 
the gun, it would not be possible, and also practicable, to obviate 
the oxidation which is now so destructive in the case of fire-arms 
and other articles of steel and of iron. Although I have devised 
some experiments to determine this point, it is possible that some of 
the electrical readers of ‘Tue Enaineer may be able to give more 
attention to the subject than I am at present able to bestow. 

The effect of the voltaic current in protecting a conductor from 
rust is thus noticed by Professor Steinheil:—‘ It is believed that 
the mere transmission of the voltaic current through the (electric) 
wire, when the telegraph is in operation, will be sufficient to preserve 
the iron wire from rust, as has been observed to be the case with 
the iron wire used for the telegraph line in the city of Munich, for 
more than a year past, and which, too, has been exposed to all wea- 
thers. This effect seems to be due to the repellent action of the elec- 
tric charge, and is quite distinct from the protective action exercised 
upon the negative elemeut in the closed voltaic circuit, or at the 
cathode in electrolysis. 

The method of protecting the copper sheathing of vessels sug- 
gested by Sir Humphrey Davy, was found perfectly to accomplish 
the end in view, though it was attended with disadvantages which 
led to its abandonment. ‘The plates of zinc attached to the sheath- 
ing were found to protect an area of about 14 square feet of copper. 
The negative metal of the voltaic couple was not attacked by the 
sea water in the slightest degree ; but speedily became covered with 
a deposit of lime and magnesia, and ultimately “ fouled” by the ad- 
herence of marine vegetations, uni-valves, &c. Under ordinary 
conditions this “fouling” is prevented by the oxidation of the metal. 
When the protectors are used the remedy would obviously be to dis- 
connect the zinc so soon as the deposit upon the copper becomes 
suflicient to impede the progress of the vessel. The deposit and 
vegetation would then speedily be removed by a slight degree of 
oxidation upon the surface of the copper. The protective action of 
the zinc might be renewed when the copper sheathing had cleared 
itself. To facilitate the making and “ breaking ” of the voltaic cir- 
cuit, necessary for the protection of the negative metal and its sub- 
sequent clearance from deposit, I would propose to place the pro- 
tector in electrolytic, but not in permanent metallic contact with the 
copper, which may be accomplished by interposing a portion of felt 
or canvas between the metals, and establishing the connection, by 
means of an insulated wire, on deck. 





Desmonp G. FrrzGrRanp. 
ARMOUR PLATES. 

Sin,—Having read your description of the target, experimented 
on by the Committee on Iron at Shoeburyness, constructed on 
Mr. Fairbairn’s system of armour plating, allow me space for a few 
remarks respecting the system of attaching these plates to the sides 
of vessels, by means of holes bored and tapped part-way into the 
plate, and united to the inner shell by means of screwed bolts. 

This system of attaching armour plates occurred to my mind 
shortly after I submitted to the committee my method of fixing them, 
some two months since ; not that I lay any claim to be the first with 
whom this idea originated, as, no doubt, it was pre-conceived by 
others. Be it far from me to deprive that great benefactor of our 
profession of any of the merit his energetic powers have brought to 
light through these last tests. 

After investigating the matter as thoroughly as I could do without 
putting it in practice, it appeared to me that the system must ulti- 
mately fail, for these reasons. 

First, it is a generally-understood law amongst engineers that a 
screwed bolt, being fitted as tight as it can possibly be made to do 
into any substance, will, from oscillation, vibration, and straining of 
the body into which it is fixed, in a short time work itself loose ; how 
then would this act in the case of a heavy armour plate fixed on the 
above-named principle to a vessel's side ? 

Supposing, for instance, a vessel plated in this way, and that a 
war was to break out between us and another of the powers, say, 
Russia, or even India, or other further remote country, aud her 
Majesty's Government found it necessary to dispatch thither armour 
plated vessels for the purpose of defence, I ask you what, then, would 
be the condition of her armour when she arrived there? Let us take 
a glance at the voyage, and its effects, and that will soon clearly 
point it out to us. 

In the first place, the vessel will have been subjected to all sorts 
of strains of the severest nature, a deal of oscillation, or rolling, as 
it is usually termed, in the case of a vessel, as well asa large amount 
of vibration; then, if the afore-mentioned law holds good, all her 
armour plates would, if not entirely loose, be weakened to an 
enormous extent; supposing then she has to engage with powerful 
guns, her armour, in which she trusts, would, it is to be feared, be 
of very short existence. 

In order to obviate these difficulties, which, unfortunately, lie in 
our way of defying an enemy in a sea-fight, allow me to submit to 
your readers another system, which has originated with me. 

For example, if we take an armour plate and bore the requisite 
number of holes in it, to admit of studs or bolts for its support, say, 
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Yin. deep for a 6}in. plate—which thickness, the committee inform 
me, they have ascertained to be a decided advantage over the system 
of placing wood between the inner shell of the vessel and the 
armour plates—and then we cover these holes, so that the interior 
inch of the hole shall be greater than the exterior, and then 
some studs are prepared to be placed into these holes ; but, perhaps, 

utting these studs in might seem to some to be a difticulty, on 
account of the shape of the hole, but it might be easily and cheaply 
done in this way. 

Let some pieces of the best iron be forged to the required size, and 
the end that has to fill the conical hole in the armour plate have a 
small parallel hole drilled in it a little larger than the depth of the 
hole in the plate, while the other end of the piece, which we may 
call a stud, is screwed. 

In putting in these stud pieces it will be necessary to heat the 
armour plate toa low red heat, sufficient to expand it, and to allow it 
to retain its heat for a sufficient length of time, while the studs are 
being inserted, which must be done in this way:—The lower end 
of the stud, or the part which has to fill the conical hole in the plate, 
should be brought nearly to a welding heat to allow it to fill the hole 
without much hammering, which process the small hole, previously 
drilled in it (the stud), will greatly assist in this way, by having 
some small pieces of steel made taper, ready to place in it (the small 
hole), and, by hammering the stud on this piece of steel into the hole 
in the plate, it will be found to fill it up, and the contraction of the 
plate, on rolling, will hold the studs firmly in these holes. 

In fixing these plates to the vessel's side, the screwed end of the 
stud will pass through the inner shell, and there be fixed by nuts and 
washers. 

As faras my own views of this subject extend it seems to me that 
this system would effectually do away with the above-named diffi- 
culties, and even if the studs should happen to get loose they could 
be easily retightened by screwing up the nuts. I trust that these 
comments may prove of utility in this great mechanical question, and 


that your readers will forgive any errors T may have made. I must 


also apologise for the imperfect manner in which I have herein 
described it. H. Jown Vrixcenr Day. 

Locomotive Department, South Devon and Cornwall Railways, 

Newton Abbot, August 4th, 1861. 
DERING’S RAIL JOINTS. 

Sirn—I am reluctantly compelled, by Mr. Dering’s letter of 
July 25th, to address you again on the subject of that gentleman's 
patent “rail joints,” more especially when I consider the rather 
ungenerous tone of his communication. 

Mr, Dering says, “ My claims have no reference, as Mr. Stephen- 
son appears to imagine, to any particular shape of ‘fishplate’ clip, 
or other fastening,” whilst in his description of the invention in 
your impression of July 5th I find, “One method of making a suit- 
able fastening for connecting together consecutive rails consists of 
a clip which partly embraces the abutting ends of the rails passing 
underneath them, &c.” This appears to me rather like referring to 
a “particular shape,” &c., and, further, I do not see how Mr. Dering 
could obtain a patent for his invention without specifying such 
particulars in his application. Again, Mr. Dering says, “ Bolts and 
nuts, screws, rivets, or other fastenings, may be employed in combi- 
nation with the elastic clip, with a view to rendering the jomt more 
secure.” I would suggest that, if bolts and nuts, rivets, or other 
fastenings be used, the virtue of the invention as an elastic clip is 
completely neutralised. Again, “My patent includes not a mere 
‘idea,’ but the results of a lengthened series of costly practical 
experiments.” I should suppose Mr. Dering’s series of experi- 
ments were at least based upon an idea, otherwise it were to me 
extremely like invention by accident, experiments beivg generally 
made with the purpose of developing ideas ; for my own part 1 am 
utterly unable to conceive an invention which shall not contain an 
“idea.” Mr. Dering will, perhaps, be aware that my letter was 
written from the diagrams and description of his invention which 
appeared in your journal. Whatever there is more in the “complete 
specification,” I am totally unacquainted with. In answer to 
Mr. Dering’s question, the clip is made of wrought iron, but it was 
not considered necessary to case-harden it. 1 shall be glad to have 
an opportunity of examining the particulars of Mr. Dering’s experi- 
ments, which he offers to communicate, and I wish to assure him 
that any information I am able to give regarding the “clip” in use 
at York he may consider entirely at his service. 

, 








J. F. SrepHenson. 
North-Eastern Railway, Locomotive Department, 
York, August 6th, 1861. 


Tne Navat Resocrces or Avsrrta.—Five and twenty years ago 
Austria was, as far as anything in the shape of maratime develop- 
ment went, absolutely null. She had one steamer, the Archduke 
Ludwig, belonging to what was called the “ Austrian Lloyd,” which 
establishment the said steamer, in fact, represented. At the present 
moment this same “ Austrian Lloyd” possesses sixty of the finest 
steamers that are anywhere to be found, as the first private arsenal 
in the world finds employment for many thousands of men, and has, 
in a quarter of a century, been the prime motive power, as it may be 
termed, of millions of money. The development of the Austrian 
navy has been more rapid even than that of the “Lloyd.” In 1848 
the whole of her fleet consisted of three sailing frigates, five corvettes, 
eight brigs, and three aviso-steamboats. Her fleet at this moment con- 
sists of one screw steamship of the line, three screw steam frigates, 
four sailing frigates, two screw and four sailing corvettes, three 
brigs, fifteen paddle-wheel steamers, twenty-one screw gunboats, 
twelve chaloupe-cannonieres, one iron-clad floating battery of sixteen 
48-pounders, four schooners, and two iron-clad frigates, about to be 
launched in a few weeks. Every man in the empire speaks with 
pride of the screw steamship of the line Kaiser, in the building of 
which not a foreign hand or one atom of foreign raw material was 
employed. From the engines and the guns up to the slenderest rope 
of her rigging, everything was purely Austrian in this noble vessel. 
It may be worth while to remark that the Piedmontese have all along 
been relying for their shipbuilding timber upon Austrian exports, 
and at this hour the ships which, perhaps, Italy hopes one day to 
blockade Venice are being built of the oak grown in all but in- 
exhaustible quantities on the Austrian shores. Nor has the 
tmanufacturing skill of the empire been developed with inferior 
rapidity or inferior results. For the last sixteen or eighteen years 
there has existed in Trieste a large and well-known manufactory, 
of steam engines, under the direction of M. Strudthoff. In the 
beginning Austrian officials would hear of nothing save engines and 
machinery of English manufacture. Not quite ten years back 
they agreed, nevertheless, to allow a trial to be made, and an engine 
of 100-horses power was ordered in M. Strudthoff's establishment for 
the paddle-wheel steamer Taurus. The success was complete, and 
the Admiralty authorities forthwith changed their plan of action, 
and began to employ their native manufactory, the operations of 
which have become so extensive that the greater part of the steam- 
vessels which have been enumerated above are supplied by engines 
produced by M. Strudthoff's firm; and so highly satisfied is the 
Austrian Admiralty with their performance that, in spite of its former 
prejudices, it has lately, ina document addressed to the establishment 
in question, expressed its deliberate opinion that the engines furnished 
by it “ stand satisfactorily the comparison with those coming from the 
most famous manufactories in Great Britain.” Now, as to her ships’ 
crews, Austria is probably equal to any European nation, after 
ourselves. In the inhabitants of her Adriatic coasts—in the Istrians 
and Dalmatians above all—she possesses a population of genuine 
sailors, of men to whom the sea is everything, and whose idea of life 
is inseparable from their idea of the sea. Incorporated with these, it 
has been found that from several other provinces of the empire are 
brought sailors of first-rate quality. Bohemians and Galicians are 
above all praised for their seamanlike aptitudes. At the head 
of the Austrian navy is an imperial archduke, full of energy and 
intelligence, resolved upon the quickest and utmost development of 
her naval resources; and, we believe, warmly seconded by the 
Emperor, the Government, and the Reichstrath—London Review. 











MISCELLANEA. 


Tne Norfolk Estuary report states that £335,001 have been ex- 
pended, and that the enclosed lands are silting up satisfactorily. 

Tue Warrior went down the river yesterday under steam, drawing 
22ft. forward and 23ft aft. 

Tue North of Europe Steam Company's ships, sold for £100,000, 
originally cost £340,000. 

Tue celebrated American river steamboat New World has been 
again sunk in the Hudson River, and again raised in good condition. 

No appointments of naval engineers have been made since our 
last. 

A CONSIDERABLE trade is being done in Sheffield in steel collars 
and wristbands, the white glaze being burnt in to resemble fine 
linen. 

Tue fire which occurred, on Thursday week, at Davis’ Wharf, 
Southwark, destroyed property the value of which is estimated at 
£75,000. 

An aérolite, weighing 83}1b., fell, on the 1st instant, at Chorley 
rectory, near Lancaster. At the moment of its fall the sky was 
cloudless. 

In the Court of Chancery, on Tuesday, the injunction decreed by 
Vice-Chancellor Wood against the defendant in the case of Hills v. 
Evans was confirmed, but liberty was given to both parties to pro- 
duce further evidence. 

Tne works for the mail clad frigate Achilles have at last been 
commenced at Chatham. It is expected that 1,000 workmen will 
soon be employed upon her, Platers and angle iron smiths are most 
in demand there. 

An inspector has been appointed by the magistrates, and an esta- 
tablishment opened in Whitecross-street, City, under Lord Redes- 
dale’s Act, for regulating measures used in sales of gas, where all 
gas meters in the city of London are to be tested, in conformity with 
the requirements of the Act. 

Tne Danish Government has granted some important modifica- 
tions in Colonel Shaffner's concession for the North Atlantic Tele- 
graph. The caution-money, amounting to 100,000, dols., deposited 
by Croskey and Co., of London, has been returned, and the term for 
the completion of the line has been extended to 1874. 

Tue wrought iron Horsfall gun, which was removed a short time 
since from its position near Southsea Castle, has been placed on 
balks of timber above high-water mark, under the Old Fort at 
Eastney, in readiness for practice. It is intended to treble-shot 
the gun, and charge it with 80 1b. of powder each time it is loaded. 

Ar a recent meeting of the Mediterranean Extension Telegraph 
Company, it was stated that the cables between Corfu and Otranto, 
and between Malta and Sicily, were in excellent order. Any 
further attempt to restore the original line between Malta and 
Cagliari is abandoned for the present. 

Ir appears from the returns made by the officers appointed to take 
the late census that the population of Paris amounts to 1,700,000 
souls. In the year 1789 Paris contained but 650,000 inhabitants ; 
in 1817 they amounted to 713,966; in 1841 to 935,261; in 1851 they 
counted above a million, and in five years afterwards they had in- 
creased to 1,174,346 souls. 

A woman died on Thursday week, at St. Mary's Hospital, in con- 
sequence of injuries received on the 26th ult. from the explosion of 
a paraffine lamp. In trimming it she had accidentally dropped into 
it a lighted match, which exploded the fluid and communicated fire 
to the apartment. Her husband, who endeavoured to save her, 
was so badly burnt that he is not expected to recover. 

Derine the week ending 3rd August, 1861, the visitors to the 
South Kensington Museum were as follow :—On Monday, Tuesday, 
and Saturday, free days, 5,617; on Monday and Tuesday, free 
evenings, 3,993. On the three students’ days (admission to the 
public 6d.), 1,544; one students’ evening, Wednesday, 169. Total, 
11,323. From the opening of the Museum, 2,183,149. 

Wirurn the last ten years there have been coined at the Mint 
48,911,848 sovereigns, 14,416,569 half-sovereigns, 466 crowns, 
1,493 half-crowns, 16,633,372 florins, 23,025,506 shillings, 21,735,183 
sixpences, 1,#80,874 groats, 41,580 fourpences, 13,605,101 three- 
pences, 47,520 silver twopences, and 78,408 silver pence. The copper 
and bronze money coined has been 23,232,384 pence, 35,739,421 
halfpence, 22,456,276 farthings, and 3,535,776 hall-larthings. 

Tue Electric and International Telegraph dividend is to be at the 
rate of 3} per cent. per annum. The chairman remarked, et a meet- 
ing last week, that “there was a notion abroad that the expenses of 
telegraphic companies might be reduced, but it was merely a theo- 
retical notion, and was not founded on practical experience. During 
the last three years the company had expended £100,000 in main- 
tenance alone. The expenses of the American Telegraph Company 
were 75 per cent. of the receipts. He was strongly of opinion that 
no reduction could be made in the working expenses without a 
corresponding reduction in efficiency.” 





A meeting of ratepayers was held on Wednesday evening at 
Exeter Hall, and resolutions passed condemnatory of the scheme for 
embanking the Thames, proposed by the late commission. The 
following resolution was passed almost unanimously :—“ That this 
meeting cannot but regard with the greatest repugnance the proposal 
to pump up the cantents of a low level north sewer, or elongated 
cesspool, and to propel the volume so pumped up, in its most noxious 
form, at all hours of the day, in a tunnel through the heart of the 
city, from Queenhithe or elsewhere to West Ham ; and deprecates in 
the strongest manner the formation on each side of the river of open 
tanks or reservoirs, from which the sewage, having been a second 
time pumped up, shall at ebb tide be discharged into the river; con- 
sidering thatsince thespecific gravity of sea-water greatly exceeds that 
of sewage, the inevitable result must be that the latter will never com- 
min 
surface, while the silt and other settlement matters not lifted by the 
pumps will necessarily accumulate at the bottom; and that, there 
being no longer the ancient direct outfalls into the river, the sewer 
itself along the foreshore, being nearly on a dead level, may soon 
become inconveniently, if not in places entirely choked up ; a result 
the consequences of which would be of a malignant character, too 
horrible to describe. 











Dr. Lernesy’s report to the Commissioners of Sewers, upon the 
sanitary state of the City for the quarter ending on the 22nd of June 
last, shows a remarka! le degree of foulness in the shallow sur 
wells of the City. That in Bishopsgate Without contains 12 
grains of solid matter per gallon; the Aldgate pump, 109°5 grains, 
&e. The quantity of organic matter ranges from 1} to 8°8 grains. 
Dr. Letheby observes that “these results show that the City pumps 
are not only charged with decaying organic matter, but also with 
the saline products of its oxidation : the ammonia, for instance, is 
a sign of present putrefaction, and the alkaline nitrates of a past, 
besides which, the existence of so large a quantity of common salt 
is suggestive of the filthiest impurities, as, for example, the fluid 
matter discharged from the human body, and the percolations from 
Most of these waters are bright and spark- 
ling, and they have a cool and agreeable taste. They are, therefore, 
much sought after for drinking purposes; but the coolness of the 
beverage and the briskness of its appearance are dangerous fascina- 
tions, for they are both derived from organic decay. Dead and 
decomposing matters have accumulated in the soil, and have been 
partially changed by its wonderful power of oxidation, and thus 
converted into carbonic acid and nitre. These have given to the 
water the agreeable qualities which are so deceptive. In reality 
the water from the City pumps is far worse than that from the muddy 
river, and it may at any moment become charged with the active 
agents of disease; for no one can say when the salutary influence 
of the soil may fail by being worn out or over-taxed, and then the 
putrid organic compounds will pass into the wells unchanged. 
Many of the pumps are in close proximity to the fat graveyards of 
the City, and it is more than probable that all of them derive their 
water chiefly from these sources, for they are the principal gathering 
grounds for the surface springs; in fact, they are the only open 
spaces through which the rain can percolate to reach the shallow 
wells.” 
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RAILWAY MATTERS. 


Tne South Devon Company have leased the Cornwall line for 
1,000 years. 

Tue steel rails being made in Sheffield for the continental rail- 
ways sell for £23 a ton. 

Tue Midland dividend is to be at the rate of 6} per cent. per 
annum. 

Tne dividend on the Berwick ordinary stock of the North- 
Eastern Railway is to be at the rate of 54 per cent. per annum. 

Tne wooden bridges on the Cockermouth and Workington Rail- 
way are to be immediately replaced with iron structures. 

‘Tne Lancashire and Yorkshire dividend is to be at the rate of 
5} per cent. per annum. The capital account amounts to £19,040,784, 
£267,457 having been ex nded during the half year. 

Ir is intended to open the Charing-cross Railway between London 
bridge and Waterloo stations before the opening of the Great 
Exhibition of next year. 

THE road locomotive of Mr. Aveling, of Rochester, is to be tried 
to-day in the streets of London. ‘hat exhibited at the Royal 
Agricultural Show at Leeds attracted much attention, 

Tue South Durham and Lancashire Union Railway, 35 miles 
long, was opened on Wednesday. It extends from the Stockton 
and Darlington Railway, at Barnard Castle, to Tebay. 

Senor Satamanca opened the section of the Pampeluna Railway 
to Tudela, about 60 miles, on the 10th of July, reducing the diligence 
travel to 30 hours between Paris and Madrid. 

Tue extension of the Border Counties Railway from Thorney- 
burne to Falstone is to be opened in a few days. From Falstone to 
Kieldey the works are in rapid progress. 

Tue Stockton and Darlington dividend is to be at the rate of 
9 per cent. per annum. £283,000 of additional capital are to be 
raised, making up the whole te, €2,000,000. 

Tue report of the Petersfield directors speaks hopefully of the 
prospect of carrying through the bill, next session, for an extension 
to Southampton, thus opening’® direct route between London and 
Southampton, vid Petersfield. 

Damaces of £275 and £150 respectively, in two.cases, have been 
given, at the Croydon Assizes, against the London and North-Wes- 
tern Railway Company, for injuries sustained by passengers in the 
accident last year at Atherstone, 

Tue report of the Victoria Station and Pimlico Railway shows 
an expenditure of £885,267. The bridge over the Thames, 
it is stated, “has never required the smallest expense for its main- 
tenance, and has not been affected in the slightest degree by the 
traflic passing over it.” 

Tue North Staffordshire dividend is at the rate of 3} per cent. 
per annum. At the late meeting the chairman, in reply to a ques- 
tion, stated that the manager, on his own responsibility, had reduced 
the speed of all the trains on the line during the late frost, in order 
to prevent injury to the permanent way and accidents to the pas- 
sengers. The result had been most satisfactory, for they had no 
accidents on their line during that period. He mentioned that 
during the fifteen years the company had been working their line 
only three persons had lost their lives on it out of 15,000,009 per- 
sons carried. 

Tus report of Mr. Brunlees, the engineer-in-chief of the 
~an Paulo (Brazilian) Railway, states that on the first section, 
of 13 miles in length, the greater part of the line from Santos 
to Mugi is formed, and about four miles of the permanent-way has 
been laid. On the second section, 37 miles in length, he had deter- 
mined to lower the levels on the inclines, and form the line in the 
ordinary way, with cuttings and embankments. The contractors 
have made rapid progress with the earthworks. After passing the 
summit the line runs in a valley all the way to San Paulo, with 
works of a very light nature. The work on the inclines is the’ key 
to the whole. On the third section, 38 miles in length, a distance 
of about four miles from San Paulo to the Tieté river has been 
formed to facilitate the transit of materials. From 1,500 to’1,800 
men were employed on the works at the date of the last advices, 
The amount of works to be certified during the next six months 
may be about £300,000, The capital account showed that £411,396 
had been received to the 30th of June last, and £314,431 expended, 
leaving a balance of £96,964. 

Tne traffic receipts of railways in the United Kingdom for the 
week ending the 27th of July amounted to £572,220, and for the 
corresponding week of last year to £519,680, showing an increase of 
£2,540. The gross receipts of the eight railways having their 
termini in the metropolis amounted to £272,220, and for the 
corresponding week of 1860 to £270,063, showing an increase of 
£2,626. The increase on the Eastern Counties Railway amounted 
to €573; on the Great Northern to £2,511; on the Great Western to 
£2,034; and on the London and South Western to £1,540 — 
total, £6,658. But from this must be deducted ¢1,112, the decrease 
on the London and North-Western, £31 on the London and Black- 
wall, £2,782 on the London, Brighton, and South Coast, and £107 
on the South-Eastern, together £4, 32, leaving the increase, as 
above, £2,626. The receipts on the other lines in the United 
Kingdom amounted to £299,531, and for the corresponding week of 
last year to £299,117, showing a decrease of £86, which must be 
deducted from the increase on the metropolitan lines, leaving the total 
increase £2,540, as compared with the corresponding week of 1860. 


Tue Ciirton Susrension Brivge.—Of the £35,000 required to 


| complete the Clifton Suspension bridge, £30,000 have been sub- 


scribed. At a late meeting of the bridge proprietors, the chair- 
man, in moving the adoption of the report, said it was as long 
back as 1753 that Alderman Vich bequeathed £1,000 for the 
purpose of effecting a communication between the two counties 
of Somerset and Gloucester This fund had accumulated 
for 77 years, when it amounted to £8,300, and in 1830 the first Act 
was obtained for completing the bridge, at an estimated cost of 
£52,000, After an expenditure of £44,700, the works were aban- 
doned. A model of the bridge would be placed in the Great Exhi- 
bition of 1862, and, he trusted, would be afterwards transferred to the 
city of Bristol. 

Pontoons.— Trials have been made at St. Mary's Creek, Chatham, 
for the purpose of testing the floating powers of the pontoons recently 
invented by Capt. F. Fowke, R.E. The pontoons known as Blan- 
shard’s, which are those generally used throughout the service, are 
cylindrically-shaped, and can be made of either zine or tin. Although 
their floating powers are very considerable, their unwieldy size and 
the difficulty experienced in transporting them from one point to 
another—which with an army in the field would of course be, im- 
mensely increased—will always prove a serious drawback to their 
use, while, being air and water-tight, a shot penetrating the metal 
would render them almost, if not altogether, useless. One of these 
pontoons, during these experiments, bore a weight of rather more 
than 12,380 1b., which was the utmost strain it was considered safe 
to place upon it. The pontoons invented by the late General Sir 
Charles Pasley are made of copper, and shaped somewhat like a 
boat, which, in appearance, they very much resemble, An improye- 
ment has lately been effected in the mode of arranging the framing 
of each pontoon, on which the “chesses,” or staging form- 
ing the pentoon-bridge, are placed, with the best results, 
the floating powers being rendered somewhat greater, 
while there is no less fear of these kinds of pontoons suddenly 
turning over than formerly, their want of steadiness when 
in the water being one of the reasons which led to the Pasle 
pontoons being rejected for general use in the service, In the trials 
made at Chatham, however, the total weight borne by the Pasley 
pontoon was 12,500 lb., or nearly 2 ewt. more than Blanshard's. The 
weight placed upon Captain Fowke’s pontoon in the course of the 
trial was 14,282 Ib., or 1,898 lb. more than that borne by Blanshard’s 
and 1,768 lb. more than Pasley’s. Apart from its superiority in this 
reepect, the material of which it is formed, a kind of canvas, enables 
it when taken out of the water to be folded together and transported 
with ease and facility. 
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FIC. 5. 


Instxap of docking a ship or other vessel direct upon keel-blocks, 
and shoreing her between the sides of a pontoon dock or floating 
dock ; and instead, also, of sinking a “ saucer” or hollow float, as in 
use at the Victoria London Docks and elsewhere, and afterwards 
floating it into a recess “lay-by,” or dock containing water, that the 
bottom of the ship or other vessel may be raised slightly above the 
water surface ; and instead also of “ hauling-up” on an inclined slip 

or “ways” by any of the methods heretofore used, or at present 
practised, Mr. George B. Rennie, of Blackfriars, treats ships or 
other vessels in a different manner, and by means of the machinery, 
apparatus, and works of construction, and the mode or method in 
which he works the same, he is enabled to employ the floating dock 
in raising and lowering ships, and disposing of such ships or other 
vessels in such a manner that the dock is set at liberty to be 
employed in raising or lowe ring other ships, instead of being 
exclusively engaged and occupied by any particular vessel during 
the period of its being under examination or repair. 

Figs. 1, 2, and 3 exhibit the general arrangement of the mode or 
method in which Mr. Rennie constructs basins, floats, or docks, and 
show two of the arrangement of rails or ways upon the wharf or 
quay, by which the ship or vessel contained within the floating dock 
or upon a pontoon can be hauled therefrom; and by means of 
suitable apparatus the ship and the carriage or cradle upon which it 
has been placed may be disposed upon either of the lines or ways, 
and the floating dock or pontoon set free for other employment. 
Figs. 4 and 5 show the form of caisson or apparatus for closing the 
entrance of docks and such like openings, and for other similar 
purposes. Fig. 6 is a side elevation; Fig. 7 an end view, 
partly in section, and Fig. 8 a sectional plan view of the steam pro- 
pelled hydraulic tracto-motive apparatus for hauling off or propelling 
in either direction the multi-wheeled or other carriage, platform, or 
cradle upon which the ship or other vessel or body is placed or 
securely mounted for the purpose of being transported from the 
floating dock, pontoon, or vessel on to the wharf, cuay, or other 
properly prepared place on shore. In Fig. 1 a grounc plan of the 
general arrangement of the basin or float, and the land apparatus or 
contrivance for receiving the ships or other vessels from off the 
pontoon or floating dock is shown in illustration of the radial 
arrangement or disposition of the rails, trams, or other ways for 
receiving the carriages, platforms, or cradles, with their superimposed 
loads, so as to economise space on shore, as well as to reduce the 
water area or capacity of the basin or float. Fig. 2 is a ground plan 
of a similar basin or float, and the rails, trams, or ways, but the 
Jatter are shown as parallel to each other, ‘and the basin or float has 
parallel sides. _In these views the entrance to each basin o* float is 
shown as fitted with (for the purpose of closing it) a caissen con- 
structed according to the present invention, although any other form 
of caisson or gate may be adopted. Pig. 3 is a vertical section of the 
float or basin, which in this case is shown as being an enclosed 
water space formed by means of surrounding walls of masonry or 
other suitable material, and the quay or w harf on which the ships or 
other vessels are drawn from the floating dock or pontoon for the 
purpose of examination or repair. 


In these Figs. A, A, represents the surrounding walls or enclosure 
forming the basin or float; B, the bottom thereof, which should be 
levelled, or be formed of masonry where practicable ; C, the face wall 
of the quay or wharf; D, the caisson for closing the entrance of the 
basin or float; FE, the floating dock or pontoon, on the floor of which 
provision is made for enabling the ship or other vessel to be moved, 
together with the carriage or cradle on which it rests, on to the 
wharf or quay, where similar provisions are made for enabling the 
vessel to be readily transported thereon; F’, F, F, are rails, trams, 
tracks, or ways corresponding with those on the floor of the pontoon 
or dock; upon these the carriage or cradle, with the ship or vessel, 
secure the reupon, is transported along to the required extent for the 

urpose of examining or repairing the ship or vessel on shore, whilst 
the floating dock or pontoon is set free, that it may be employ ed in 
docking or removing some other ship. Between these ways, or on 
each side thereof, or both between and on each side thereof, suitabie 
lines of racks, or their mechanical equivalents, are fitted for the 
purpose of enabling the tracto-motive power, or alternately hauling 
and forcing apparatus, to be attached to, or connected with, for the 
a se of operating upon or moving each carriage or cradle, together 
the vessel secu thereupon ; G, G, G, &c., exhibit some of 
the modes or methods in which it is preferred to arrange and apply 
the power for this purpose. 
Figs. 4 and 5 are illustrations of caissons constructed according to 
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the present invention, but the form,as well as the proportion of | 
the upper and buoyant or floatative portion, as well as the general 
proportion and arrangement of the parts, may be varied to suit the 
particular application or the circumstances connected with the use or 
employment of such apparatus. a@ is the frame or outline of the 
caisson, the dimensions of which are regulated by the size of the 
dock entrance or opening it has to fill. The enlargement of the 
width of the lower portion, as shown at 4, is given for the purpose of 
insuring the requisite amount of strength or ability to resist the | 
ea with the least weight of mate rial, ¢ being the upper or 
muoyant portion of the caisson of a boat-like form, as hereinbefore | 
described. These caissons are fitted with sluices and valves for the 
admission and escape of water, as well as pumps, in manner similar 
to the ordinary caissons at present in use. 

Figs. 6,7, and 8 illustrate one of the modes or methods preferred 
for giving motion to the carriage or cradle, and Fig. 9 exhibits a 
detail, in transverse vertical section, of that part of ‘the hydraulic 
appe 





cylinder, or set of cylinders, to another, for the purpose of producing | 
a continuous, or nearly continuous, motion of the tracto-motive appa- 
ratus in either direction. a, a, Figs. 6 and 7, are longitudinal blocks | 
of timber, upon which is mounted a series of plates or combined | 
rails, guides,and racks. A carriage composed of iron framing, as 
atc, c, Ke, ismounted upon whee ls or rollers d, d, &c., and upon this 
carriage or frame is mounted, as shown,a steam boiler A and steam 
cylinder B, into which steam is admitted by means of a steam- pipe C, 
and from which the steam, after it has been used, is exhausted into | 
| the chimney by the pipe D, a fly-wheel E being keyed upon acrank- | 

shaft to regulate the motion of the engine ; and the pumps are set in | 








atus forming the connection between the pumps, and the rams, | 
and the cylinder by which the power is transmitted from one | 


Uff 


motion by the steam engine, and the water forced therefrom is 
| admitted to the interior of each of the moving cylinders e, e, &c., by 
means of openings through the centre of each fixed plunger or ram, Js 
| first to the large central cylinder, which having been made to 
| traverse to the end of its stroke by sliding along the bearing and 
guiding surfaces g, g, of the main frame of the carriage, the water is 
| then admitted ane the two smaller cylinders under the requisite 
pressure, and they in turn are caused to move along in the guides 
prov ided for them, as shown, and thus, whilst the action is reversed, 
motion is communicated to the main carriage by means of palls A, A, 
attached to one or both ends of each cylinder, which palls take into 
| the racks provided for them. A mode of admitting and regulating 
| the supply of water to these cylinders is shown in Fig. 6 at ¢,and in 
| the detached view, Fig. 9; but this, of course, may be varied as may 
| be found necessary. "F, F, coupling links connected with the main 
framing at each end, by which the pall or thrust may be given 
direct to the carriage or cradle, or, by means of chains or other con- 
nections, may be communicated indirectly thereto. Instead of 
employing the hydraulic pressure within’ moving cylinders, the 
plungers or rams may be caused to move thereby and to act upon 
| tixed ormovable chains, or the plungers may be formed hollow like the 
pistons of double trunk engines, and the chains be permitted to pass 
| through the centre thereof, and a grip or hold thereon be secured by 
| means of self-acting grippers or palls. 











Tue Navy.—By orders from the Admiralty a commission has 
been formed to inquire into and report upon the best mode of ven- 
tilating ships of war. After nearly a year’s preparation a com- 
| mencement has been made at Chatham with the Achilles, 50, iron 
steam frigate, which is to be built at that yard. 
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TO CORRESPONDENTS. 
Vol. xi. of THE ENGINEER can now be had from the Office, price 18s. 
*," Covers for binding the volume can be had from the publisher, price 2s. 6d. 
each. 


*,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eve of an anonymous 
querist, ave in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 


F. S. (Dundee).— We agree with your remarks, and will endeavour to find room 
Jor them next week. 

T. J.—A note, setting forth what you wish, and your qualijications, may be 
adidlressed “to the Secretary of the Adiniralty, Whitehall.” 

F. W. can be supplied with information respecting percussion caps, on appli- 
cation to Messrs. Johan Evans and Sons, 104, Wardour-street, Soho, W.C. 
Q. E. D. (Sheffield) and J. C. (Stony Stratford).— We have not had time to 

go through th: questions, but will eadeavour to answer you next week, 

. F.—Mr. Hall, iv a@ letter which appears on another page of our present 

number, has answered your question exactly. 

I. C. (Kempsey).—Tke illustrations ave in hand, and will appear in 
next. 

E. F. G.—We ave altog-ther warble to assist you in finding a purchaser for 
your invention, as we ave also to refer you to a capitalist who would join you 
in working it, 

H. 8. B. (Greenwich).— We crnnot say exactly as to the wheel tyres, but very 
narrow ones are certainly allowed. The gauge of the tramways in the Bays- 
water-road and in Victoria-street, Westminster, is 4ft. 8hin. 

H. H. (Birmingham).—Oxly 21). to 231b. of steam was required in the ey- 
linder to overcome the friction of he engines, aad, therefore, the stop-valve 
was kept partly closed. 

W. G. W.—You had best write to Mr. Weale, 59, High Holborn, fr his eata- 
logue, in which you may Jind such a work as you require. There are many 
books containing more or less injormation upon such subjects, but none that we 
know of especially devoted to them. 

E. Y.—Mr. Hopkinson is quite wrong. Trou isnot much increased in strength 
by two or three meltings. Mr. Pairbairn’s experinents showed an increase 
of about 80 per cent. of streagth Jor twelve meltings, after which the strength 
dininished at eack successive melting. 

S. E. P.—Certainly. Weigh the engine upon a weinhing machine. In “mea- 
suring up,” you would be likely to come wide of the actual weight, except you 
took extreme care. When you havetaken the weight on each pair of wheris, 
simple application of the law of the lever will show you how to calculate the 
centre of yracity. The“ sped for 50 and 100tous” will be anywhere from 
1 mile to 15 miles an hour, according to the amount of stean and the line 
and quality of the road. 

Leaky.—We ave unable just now to refer you to boilers such as those to which 
you allude. Upright jive-tube boilers are top heavy, have but little steam voou, 
and very little water surface From which the steam can vise. They ave, there- 
Sore, liable to prime, while, also, it is probable that they are not 80 econvini- 
cal of heat in consequence of the more direct escape of Ue heated products of 

Many engineers have a prejudice against then 

ends of the tubes to heat without 


F 


our 


combustion up the chiwney. 
in consequence of the exposure of the upper 
the protection of water around them. 

C. R. C.—The description sent was not quite clear, but it involves, we perceive, 
considerable weight, which would, of usels, be a serious objection, every ton of 
dead weight invelving a charge of Jrom 4d. to 4d. a mile Jor its movement. 
We should be sorry to discourage you, the more so as you attach suck ua- 
portance to our opinion, and would suggest that you communicate your ideas 
personally to the railway engineers within your acquaintance, and then judge 
Sor yourself how likely it wou'd be that radway companies would adopt such 


a plan. 

%. - (Carlisle).— We believe that as many, at least, as two hundred plans have 
been devised for placing the points of a line of railway under the control of 
the engine driver. No plan of the kind has ever met with muchsuccess, 
nor do we think any one that may be suggested for the purpose is likely to. 
The shock of opening or closing thea at high speed wold Le dangerous, the 
points would be in danger of sticking Jrom ie, mud, or other obstructions, 
and there would not, in any case, be that certainty of action which is now 
had with pointsmen and proper signals. We should have some fear in riding 
upon a vailiray in whick such @ contrivance as you propose was put down. 


THE VARIABLE BLAST-PIPE. 
(Zo the Editor of The Engineer.) 

Sin,—I would be glad if you could refer me to any published ac- 
eount earlier than 1840 of an apparatus to vary the nozzle of a blast or ex- 
haust-pipe in a locomotive engine by an apparatus reaching the hand of 
the driver, to enable him to vary the speed of the engine at pleasure, 

Amber Mills, near Alfreton, VENUS. 

August 6th, 1861. -_-—_—— 
THE THRUST OF THE SCREW. 
(To the Editor of The Eagineer.) 

Sin,—In accordance with the request of your correspondent “K,” I beg 
Jeave to forward the following particulars :—The propeller alluded to has 
two blades, curved to Griffiths’ form, with a globular boss, the length of 
biade (in the direction of the axis) at the periphery is 1-ssft., and at the 
boss or widest point is 4-99ft., the distance from the centre of propeller shaft 
to the water line is 11°8ft. The speed of the screw is taken at the mean 
pitch of the blade, the pitch at the periphery is #2ft., and at the boss 
is 30°50ft.; the propeller is left-handed, and the vessel was moving full 
speed ahead. A MARINE ENGINERR, 

New Cross, August 6th, 1861. 





STEAMSHIP ECONOMY. 
(To the Editor of The Engineer.) 


Sir,—I have the pleasure to offer for your notice, in an early impression 
of Tug ENGINEER, the following particulars relating to the dimensions, power, 
and performance of the screw steamer, Oscar, built in West Hartlepool by 
Peto, Spence, and Co., and engined by Messrs. Isaac Thompson and Co., 
Newcastle, to the order of the Edinburgh and London Steam'shipping Com- 
pany. The Oscar was delivered to her owners on the 27th of July. Dimen- 
sions :—Length between perpendiculars, 230ft.; extreme breadth, 30ft. ; 
depth, 15ft. 

Builder's measure :—Tons, 1,015; keel laid 8th March, 1861 ; launched, 
June 13 ; completed, July 26. The Oscar is fitted as a first-class passenger 
steamer to trade between Leith and London ; Ist cabin fitted for 90 berths ; 
2nd cabin fitted for 60 berths. For beauty of lines and model, class and 
finish, and works, she is equal to any vessel produced on the Clyde or Thames, 
The Oscar’s engines are 160 nominal horse power ; cylinders, 50in, diameter ; 
stroke, 30in. Cylinders are jacketed, fitted, clad in wood casings, and fitted with 
expansion valves, superheater, and an excellent feed-water heater fitted. 
Boilers :—Two in number, four fires in each, giving an aggregate of,132 square 
feet of grate, or 0°83 square feet per nominal horse power. Total heating 
surface, 4,000 square feet, or 25 feet per nominal horse power. 

Propeller, 14ft. 4in. diameter; pitch, 18°5ft., increasing to 25ft., the 
leading edge being cut away. 

The Oscar was built under a guarantee of £1,000 to steam 11} knots per 
hour. The delivery trial trip took place on the 27th ult., when the above 
speed was exceeded easily by a knot per hour. On Tuesday, the 30th July, 
however, a second trip was projected by the owners of the Oscar, and carried 
out at their hands entirely, when the annexed results were obtained during 
a run from the Inch Keith, in the Firth of Forth, to Isle of Moy, round the 
latter and the Bass Rock, and from thence to Queensferry. Between the 
two former points a heavy swell was met, and between the two latter a very 
strong wind dead ahead. 

Averge speed of engines, 64 revolutions; average pressure of steam, 
20 Ib. ; average inches of vacuum, 26 ; average indicated horse power, 740 
average consumption of fuel per hour, 17} ewt. ; average consumption per 
indicated horse power per hour, 2°64 lb. ; average speed of vessel during the 
run, 124 knots. Price. 

Dock Yard, West Hartlepool,, August 5th, 1861. 





—_—__——. 


Letters relating to the advertisement and publishing department of this paper 
are to be addressed to He publisher, MR. BERNARD LUXTON ; all other letters 


and communications to be addressed to the Editor of Tuk ENGINEER, 163, 


Strand, W.C., London. 


TuE ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway statwns; or ut can, preferred, be supplied 
divect from the opice on the jolloviny terms :— 


Half-yearly (including double number), 152. 9d. 
Yearly (including tivo double numbers), £1 11s. 6d, 
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SOCIALISM IN INVENTIONS. 

WE sheuld feel pain in believing that the views expressed 
by Sir W. Armstrong, at Sheffield, respecting inventions 
and patents, were shared to any extent either by the 
mechanical engincers or any other class in this country. 
In so many words he denied the natural right of the in- 
ventor to property in his own invention. “Primary ideas,” 
Sir William took occasion to say, “ought to be the common 
property of all inventors,” which amounts, of course, to 
saying that they ought to be the common property of 
everybody. ‘“ Protection,” he went on to remark, “ if we 
are to have it at all, should be sparingly awarded to those 
persons alone, who, by their labour and intellect, give 
available reality to ideas.” Thus not only is the in- 
ventor, or the “mere schemer,” as the president of the 
Institution of Mechanical Engineers chooses to designate 
him, to be shut out from any exclusive right to his own 
ideas, but he is, indeed, to be shut out from even a common 
participation in the benefits resulting from them, since, 
with all his leaning for communism in such matters, Sir 
William prefers to grant patents at least to those who have 
worked out what may be other peoples’ ideas into profitable 
shape. “The merit of an invention seldom lies in the 
fundamental conception,” auoth the same oracle. Does 
Sir William Armstrong really attach no value to inventions, 
or does he, like Mr. Denison, Q.C., believe that inventors 
can no more help inventing than hens can help laying eggs, 
deeming it as well, therefore, to rob the nests wherever 
he can find them? We presume the argument relied 
upon is, that anybody can invent, and that, therefore, 
monopoly on the part of an individual is a comnion injustice 
toall. If this be true it does scem a little strange that it 


| Was not until the world had been inhabited for nearly 
| 6,000 years that the steam engine, the spinning frame, the 








power loom, the locomotive, the steamship, and the electric 
telegraph were thought of. And now, that we think of it, 
Sir William Armstrong, with whom invention must be so 
casy, has given the world few proofs of his capacity in that 
line. He has made an adaptation of a water pressure 
engine invented and used half a century or more ago, and 
he has compiled and patented a gun which, whatever its 
range, is inevitably destined to be abandoned as too com- 
plicated and costly for general use; guns of the simplest 
construction and made of soft steel being absolutely more 
effective. But it is probably only the intention of the 
patentee of the “ Armstrong” gun, and who has sold his 
patent to the Government for £20,000 down, and “ contin- 
gencies,” to argue that he could have produced any one or 
more of the many inventions for which protection has been 
granted by the Commissioners of Patents. Possibly: it is 
casy enough to see how we might have made the egg stand 
upon its end after some Columbus has kindly shown us how. 
“We see,” or, rather, Sir William sees, “ numerous cases 
of disproportionate wealth realised by persons whose only 
merit has been promptitude in seizing upon and monopo- 
lising some expedient which lay upon the very surface of 
things, and required no forcing atmosphere of protection 
for its discovery.” Surely Sir William is not here alluding 
to himself, although we are much tempted to suppose so. 
If, as is clearly to be inferred from the remark, patents in 
general are the results of a prehensile faculty by which 
“expedients lying upon the very surface of things” are 
exclusively appropriated, why will not Sir William Arm- 
strong be so good as to anticipate all the important inven- 
tions of the next half century, and thus (even if taking 





sare to obtain his own patents), cut off all chance of annoy- | 
ance from other patentees who might otherwise lay claim | 
to what, even if they were the first to discover it, appears, | 


after all, to be common property? Surely one who is able 
to speak with such authority as to the facility of invention 
might render the world this service—so trifling to himself, so 
vital in its consequences to mankind! Under the inspiration 
of Sir William’s logic, what a trumpery idea does that of 
Watt appear as to the separate condenser, that of Cort as 
tothe rolls and puddling furnace, that of Arkwright as to 
the spinning throstle, that of Millar and Symington as to 
steam navigation, that of Winsor as to gas purification, that 


of Howard as to boiling saccharine fluids in vacuo; Niel- | 


son’s crotchet of the hot blast, Roberts’ contrivance of 


the mule, Stephenson’s locomotive, Wheatstone’s pins for | 


arresting the needle, which Oersted had shown, nearly twenty 
years before, must be deflected, and, finally, the idea of 
Armstrong’s unskilful and complicated gun! These were 
fundamental ideas, all of them, and for which, erroneously 
it would now appear, mankind have been content to applaud 
those who conceived them. 

Mr. Brunel always held that a gift of two guineas was 
ample remuneration for a workman who had schemed a 
good thing. What munificence, then, had it been on the 
part of Lord Derby to have handed a five-pound note to 
the plain Mr. William Armstrong, of Elswick, in 1858, as 
full reward for the scheme of the gun of which each costs, 
it is understood, £2,000 to make! We say this with no 
desire to detract from the merits, whatever they may be, of 
that contrivance. An inventor and patentee, who holds all 
other inventions so lightly, may, however, confess to the 
shallowness of his own. For if it be true that Sir William 
is really an inventor, his beloved country has much reason 
for praying that he will invent no more. 

Sir William can only explain away the inconsistency 


| that, while he is decrying patents, he is himself a patentee, 


Ty credit be taken, an extra charge of two shillings and sixpence per annum | 


will be made. 
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by urging that manufacturers are compelled to patent their 
own ideas in order to be enabled to work them, as they 
would else be seized upon and patented by others. Whether 
from inadvertance or otherwise, this excuse is based upon 
a falsehood. No man need patent an idea, or a machine 
embodying an idea, for the mere purpose ef preventing its 
being patented by others. Had Sir William, instead of 
patenting his modification of the old water pressure engine, 
at a cost to himself of some hundreds of pounds, published 








to the world the same specification as a book, and at one- 
tenth the outlay, he would have effectually shut out all 
chance of his plans being exclusively appropriated by any 
one. Watt, Arkwright, Bramah, Cort, iehanss Winsor, 
Howard, Sir Samuel Bentham, Brunel, Neilson, Roberts, the 
Stephensons, Wheatstone—indeed nearly allinventors of note 
—have elected however to patent their ideas, notwithstanding 
that they could have aus them the common property of 
all by simply publishing them in full to the world. Had 
there been no patent laws these inventors would not have 
had the same motive for invention, unless upon Mr. Denison’s 
idea, invention is the involuntary exercise of a natural 
function. Why are not the Swiss inventors? Their in- 
genuity (which is not invention in itself) is everywhere 
admitted. Switzerland has no patent laws, but an ingenious 
Swiss, Mr. Bodmer, when he came to this country, made 
a multitude of inventions and took out a great number 
of patents. Without patent laws the “ prestige,” as 
Sir William chooses to call it, of “successful invention,” 
would be a mockery, and, upon the assumption implied in 
his remarks, that there is no merit in mere invention, there 
would, indeed, be no chance of “ prestige,” whatever that may 
be. But wehave notargued,norshall we seriously do so, the 
question of the merit of invention with one whose perceptions 
in that respect appear so oblique as do those of Sir William 
Armstrong. Whether known as an invention or discovery, 
the enunciation of an original idea, capable of embodiment 
in mechanism for the advantage of mankind, has long been, 
and, we hope, long will be, esteemed as meritorious, and 
deserving of reward in proportion to the value it may be 
made to yield. The merit being admitted, it is but justice 
to reward it, either by a grant of money, or by that of a 
limited monopoly of the invention itself. It is incumbent 
upon no man to invent for another, unless he be paid for 
his pains, and yet Sir William would confiscate the inven- 
tion, holding that “ primary ideas” should be common pro- 
perty, just as a furious mob might say the same of Elswick 
factory. When the time shall have arrived for withholding 
all reward from inventors, whose thought is of the highest 
order of merit, the occupation for brains will indeed be gone. 
Is there no fear that, were that time to come, the thinkers 
would begin to ask by what right property was held at all, 
and why it was not divided in common ? ~ The communism 
desired by Sir William might then take a different and 
unexpected shape. 

The first inventor is, clearly enough, the one to whom 
reward for the invention is due. And fourteen years, in 
any case, is the longest term for which the inventor, re- 
warded by a patent, can set up his claims in the way of 
any one. Many patents lapse at the end of six months, a 
much larger number at the end of three years, and a con- 
siderable share on the expiration of seven years from the 
date of issue. It is idle tosay that the progress of improve- 
ment is being obstructed by the existence of patents of no 
practical value. These very patents, most likely, which 
Sir William would thus characterise serve to provoke fresh 
inventions of a class to supersede them. And, besides, it is 
natural that one who denies the right of property in in- 
vention should complain of the obstructiveness ofall paten- 
tees. The Armstrong gun and its projectile have been 
compiled from the inventions of a number of ingenious 
men. Mr. Rothwell Jackson, as long ago as 1834, patented 
the coil arrangement of wrought iron rings for hydraulic 
a cylinders, Captain Blakeley, too, patented it for guns 
before the then Mr. Armstrong. A Mr. Benson claims the 
important feature in the construction of the sbell, and Mr, 
Whitworth has had occasion to point out, before the Insti- 
tution of Civil Engineers, one or two instances, furnished by 
the Armstrong gun, of infringement upon his own plans. fe 
it, therefore, manly and fair for one, who, with the results 
of so much eclecticism in his favour, has had the public 
purse almost at his own disposal, now to raise an outcry 
against those to whose efforts he owes so much ? Not con- 
tent with appropriating the ideas of others, right and left, 
he would have the larceny legalised by the world. We 
think we can congratulate inventors chet, under all the 
circumstances of this attempt to strip them of their pro- 
perty, it will not have the slightest chance of success. It 
is not less for the interest of the public at large than for that 
of inventors themselves, that their rights should be sacredly 
respected. They give infinitely more than they receive ; 
and even if all considerations of justice were set aside, it 
would, we apprehend, prove to be the worst policy to with- 
hold from them the only encouragement which they now have 
to exertion. From the unjust and ungencrous detraction of 
Sir William Armstrong, trom whom inventors had every 
right to expect appreciation and sympathy, they have 
little to fear. 


IRON 


The new Blackfriars’-bridge—that is, if Mr. Kearns, one 
of the Bridge-house committee-men, does not succeed in 
his attempt to obtain a reconsideration, in the Court of 
Common Council, of the decision of the committee—will 
have the largest arch ever erected, either in stone or iron. 
Mr. Page, whose plans for the work were adopted a fort- 
night since, has dealt with the case with much boldness, 
and has doubtless provided for the stability which, at first 
sight, seems compromised by the great span and low rise of 
his arches. ‘The central arch of 280ft. clear span will have 
a rise of only 22ft. above its springing, and but 24ft. above 
Trinity high water. The curve of the arch is, we believe, 
parallel to an ellipse, the upper portion therefore being very 
fiat, as in new Westminster bridge. This portion, or 100ft. 
of the width of the arch, is to be made of wrought iron, the 
rest, for 90ft. on each side, being of cast iron, as in new 
Westminster-bridge. ‘The wrought iron portion, even if 
the line of thrust would pass through it under every 
application of the load, is, nevertheless, to be proportioned 
as a girder, the cast iron haunches taking its pressure, 
which will be converted into thrust by forming the ends of 
the wrought iron portion so as to resemble a long, or, 
rather, a wide voussoir in an arch. 

Theoretically, the limits to which the spans of metal 
arches may be extended are very wide. Upon a catenary 
curve, and disregarding buckling, a cast iron arch might 
be made to support its own weight over a clear span of 
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upwards of three miles in width. The direction of the 
forces, in a catenary arch, coincides with the same curve 
as in a catenary chain, compression taking the place of 
tension, and, theoretically, by as much as the crushing 
strain of cast iron exceeds the tensile strength of a 
wrought iron chain, by so much might the span of a cast 
iron arch be made to exceed that of an ordinary suspension 
bridge, the rise bearing the same ratio to the span in each 
ease. And although arched spans, in both cast and 
wrought iron, have been proposed of 600ft. and 656ft. 
width respectively, it is significant of the acknowledged 
risk of buckling that, up to the present time, no metal 
arch of a span greater than 240ft. has been erected, and in 
this case those who pass, in a steamboat, under Southwark 
bridge, may see by what a mass of cross bracing this 
tendency to lateral failure has been guarded against. 
Mr. Page’s present design is for a bridge 76ft. wide, 
and in this width, therefore, there is ample op- 
portunity for such bracing as will effectually obviate 
all chance of buckling. Although Mr. Page employs 
wrought iron in the upper portions of his arches, he is, we 





believe, opposed generally to the use of wrought iron in 
situations where it is to be subjected to compressive | 
strain only. When employed, however, really as a girder, | 
in the nearly level upper portion of an arch, great | 
strength must, for this reason, be provided, and the 

material may then be safely subjected to the thrust involved | 
in its bearing against the cast iron haunches beyond. In | 
Mr. Fowler’s Victoria bridge, however, wrought iron plates | 
are used wholly in compression in the direction of their | 
length. The crushing strength of wrought iron is | 
not much, if any, more than one fourth that of cast 
ivon, and the ribs of the Victoria bridge are very 
light notwithstanding. In the great span of 200ft. 
for the railway bridge at Arcley, Mr. Fowler has 
wisely, we think, employed cast iron. <A class of wrought | 
iron arched bridges has been somewhat extensively adopted | 
upon the continent, as, for instance, upon the Northern 
Railway of France, and, more recently, a railway bridge of 
this class has been erected over the Theiss, at Czegedin in 
Hungary. This bridge, for a double line, has eight spans 
of 136ft. each, 16ft. 10in. rise. The iron work of this bridge 
weighs 1 ton per foot run, in addition to the flooring and 
permanent way, while the load to which it was tested was 
but 2,628 Ib., or rather less than 1} tons per foot, the “ foot 
run” being that of the arches alone, exclusive of the 
piers. 

It is not always that “headway” can be obtained for 
arches in any work of bridging. No ingenuity of combi- 
nation, however, as exemplified in girder bridges, will ever 
satisfy the eye as does the arch. ‘The triple-arch bridge 
over the Trent, at Sawley, is incomparably more elegant 
than the two-arched girder bridge over the same river at 
Gainsborough ; even with the ornamental curved plates 
which, fixed to the sides of the latter structure, somewhat 
relieve the flatness of its appearance without adding in the 
least to its strength. We ten not, we are glad to say, a 
single girder bridge yet thrown across the Thames within 
the limits of the metropolis, but Mr. Hawkshaw’s ecight- 
span lattice affair will soon displace the Hungerford chain 
bridge, and Mr. Cubitt will very likely set up something of 
the same kind at Blackfriars. The only railway bridge yet 
erected across the river below Battersea is Mr. Fowler’s, and 
if we do not altogether approve of the plan upon which it 
is constructed, we fear we shall have railway bridges pre- 
senting a much worse appearance. 

There is, of late years, a decided movement towards 
wider spans of bridging. We are pleased that this is the 
case. It costs comparatively little more to build a pier 
which shall carry 1,000 tons than one to bear 500. The 
weight of the superstructure may increase as the square of 
the span, but even in this case the saving in the cost of the 
piers will generally make it expedient to adopt wide spans 
and few piers. And if a bridge with wide arches can be 
made at a cost no greater than, if as great as, one with 
short spans, the comparison in point of water-way, and, 

articularly, in effect, is much in favour of the former. 
‘or this reason we are pleased to witness the adoption of 
the 175ft. and 200ft. spans in Mr. Fowler’s railway bridges, 
and that of 280ft. for the metropolitan bridge at Blackfriars. 








ATLANTIC STEAMSHI?Ps, 

THE evidence given to the Select Committee of the | 
House of Commons on the Royal Atlantic (Galway) Steam | 
Navigation Company being now before us in the form of | 
a ponderous Blue Book, we have to invite attention a 
second time to some of those very serious questions which 
were partly discussed in THE ENGINEER for the 19th of 
July. 

The first thing for which we searched, on obtaining this 
evidence, was some further information concerniig the 
alleged approval of the “lines, plans, and specifications” 
of the Galway steamships by the Admiralty. Our ex- 
amination has only:led, however, to a confirmation of the 
conjecture which we put forward in our former article, 
viz., that some superficial inspection of these “lines, 
plans, &c.” by the Admiralty, with a view to the adap- 
tation of mail steamers to war purposes, had “been con- 
strued by the company as a general approval of all the 
constructive details.” The only evidence which throws 
any light upon the matter is that given by Mr. Luke, 
Admiralty Inspector, who states that the “usual contract 
clause,” which provides for the submission of the designs 
to the Admiralty, “had reference principally to the time 
that the mail ships were intended to carry armament, and 
that the ships should be built accordingly ;” but, as Mr. 
Luke adds, that system has been abandoned, and we do 
not now survey mail ships as to their fitness for war ships. 
This being so, why then, we may fairly ask, is the clause 
preserved? It is all very well for the Admiralty, through 
their surveyor, to say that the designs and specifications | 
are not examined “ with a view of relieving the company 








from any responsibility ;” but the clause is a very imposing 

one, and well calculated to make both companies and 
builders believe that it means something. It runs :—* The 
said company shall, previous to any vessel being built for, 
or which is intended to be employed in the performance of 











this contract, submit the entire designs, plans, and sections 
of each and every of such vessels, with proper specifications 
as to engines and other fittings, to the said commissioners 
(of the Admiralty), and be bound to adopt, &c.” It is 
impossible for managers of public companies, and for in- 
experienced shipbuilders, to be always aware that the 
insertion of such a stipulation as this in a contract isa 
mere dead formality; and the evidence of Mr. Samuelson 
shows what effective use the builder of such a ship as the 
Columbia may make of the clause, if he is disposed to fall 
back upon it. The “approval of the Admiralty” plays a 
prominent part in his evidence. It will be more just to all 
parties to leave the clause out of future contracts between 
the Admiralty and Mail Steamship Companies, and we hope 
never to see it inserted again; or, if it be inserted, to see 
the extent of its import strictly defined. 

Another vital question is involved in the official surveys 
which have to be made of newly-built mail steamships. 
Two views of the duty of an official surveyor, differing 
widely from each other, are presented in the evidence of 
Mr. Luke and Mr. G. Bayley respectively. Mr. Luke’s is 
a very plain view of the matter. He insists upon secing 
everything with his own eyes, and trusting the word of 
nobody for anything. He takes the specification in his 
hand, it is true, and it guides him, “in a certain degree, in 
taking the dimensions, and so on ;” but his rule is to “ look 
at the ships, and judge of them from the facts” before him, 
as “ misrepresentations may be made” to him. In surveying 
the Columbia, he invited the builder and the company’s 
surveyor to go over the ship with him, and point out any- 
thing they thought proper ; but he says, “of course I formed 
my own opinion afterwards, as to whether I should accept 
what they told me or not.” And, in pursuance of this wary 
policy, we find him, on his second inspection of the ship, 
getting down, with a great deal of trouble, underneath the 
engine, and there discovering “that the keclson had been 
cut, and also that the keel and the keelson were not as had 


| been represented.” ‘This is one view of the surveyor’s duties, 


and one which, we think, amply justifies the high opinion 
of Mr. Luke’s abilities and sense of duty which we ex- 
pressed on a former occasion. Mr. Bayley has, however, 
a different way of inspecting a ship. Upon Sir Morton 
Peto saying to him, “ You, as a surveyor, would not state 
an opinion upon any light examination, but upon a thorough 
appreciation of the real capabilities of the ship ?” he replicd, 
“Exactly so; for instance, if I were surveying a ship of 
Mr. Laird’s, I should be very well content to say, ‘ Mr. Laird, 
just let me see the plan.’” Mr. Bayley is a man of immense 
experience as a surveyor, but if he has long been in the 
habit of contenting himself with “just seeing the plan,” 
his experience cannot have been worth much to him. We 
most certainly prefer Mr. Luke’s method to his. We are 
afraid, however, that there are Admiralty surveyors, who 
are sometimes called upon to act as substitutes for Mr. Luke, 
and who, instead of imitating him, adopt Mr. Bayley as 
their model. Mr. Leweock, who surveyed the Hibernia, 
and pronounced her such a perfect ship, is a man of this 
stamp. He complains that, owing to the ship being afloat, 
and having her engines, boilers, and coals on board, he could 
not survey her fully and properly ; and yet he reported her 
in every respect fit to carry the mails ! Having examined as 
much of her as he conveniently could, he doubtless wound 
up his survey by “just secing the plan,” and did not think 
it worth his while to suspect misrepresentation, or to dig 
down under the engines after defects. It would have been 
better for him if he had followed the very excellent example 
set him by his superior officer. We hope the warning 
which this Galway business gives will not be lost upon 
surveyors generally. The sate course and the unsafe are 
both before them. 

We are sorry to observe, in the next place, that some of 
our lesser shipbuilders and engineers seem to consider it a 
very unimportant matter whether their vessels ever attain 
the speed contracted for or not. The best opportunity for 
securing this speed is furnished, one would think, when 
the construction of both ship and engines is placed in the 
hands of a single firm. Yet, although Messrs. Palmer, 
and Messrs. Samuelson, engined their own ships, not one 
of these Galway vessels was ever driven at the speed con- 
tracted for. Mr. Samuelson’s evidence on this point, as re- 
corded in the Blue Book, is so remarkable that we must 


| transcribe it literally. After admitting that in the contract 


it was stipulated that the vessels should go twenty miles an 
hour, he answered the following questions thus :— 

Have those vessels gone 20 miles an hour ?—No. 

Do you think your ships can go at that speed ?—They might, 
under special circumstances. 

Was it your impression, when you engaged in that contract, that 
you should be able to make those ships go at 20 miles an hour ?— 
Yes; in still water. 

What is their natural speed?—When the Admiralty tried the 
Columbia at the measured mile at Stokes Ray, she went between 14 
and 14} knots, which would be equivalent to about 16} miles per 
hour. 

I presume that the non-fulfilment by the company of their engage- 
ments with regard to the payment of their instalments had nothing 
to do with the deficient speed of the vessels ?—-That opens a very 
wide question. Of course the payment has nothing to do with the 
actual speed of the vessel, but still it opens a very wide question 
which I should prefer not going into. 

Did the non-payment on the part of the company of their instal- 
ments prevent you, in any way, from turning out the vessels 
eventually in a fit and proper manner to carry out the contract which 
you yourselves had signed ?—No; certainly not. 

It will be seen, from this extract, that, even on her trial 
trip, the Columbia fell very far short of her contract speed ; 
and her builder was manifestly unable (even with the aid of 
that “ very wide question” which he went off upon once 
or twice) to avoid the admission that the fault was not the 
company’s, but his. It is quite true that, by a subsequent 
arrangement with the company, the stipulated speed was 
reduced to eighteen miles per hour; but even this was 
never attained, or even closely approximated to. Mr. J. B. 
Palmer's evidence, in reference to the speed of the Con- 
naught and Hibernia, is as follows :— 

lf you take into consideration the fact of being required to build a 
ship of an estimated speed, and you afterwards alter the trim by 
putting in longitudinal strengthening, would you not alter speed by 
the additional weight ?—In a vessel so large as that, no additional 
strength that we might put in would alter the trim of the ship; if 
we put 300 or 400 tons of iron in it would not alter the trim of the 





ship, and would not diminish her speed; the Hibernia was tried in 


Stokes Bay, with 600 tons of coals in, and a quantity of pig-iron 
was afterwards put into her. 

What was the result ?—Fifteen knots was the speed. 

Was that equal to the speed under the contract entered into with 
you on the part of the company ?—There was twenty miles an hour, 
under the most favourable circumstances, put into the contract, and 
I have no doubt that the vessel might attain twenty miles an hour, 
under the most favourable circumstances, but it would be a difficulty. 

There is a mystery about these “ favourable circum- 
stances” of Mr. Palmer, and those “ special circumstances ” 
of Mr. Samuelson, which we are wholly.unable to pene- 
trate. If we had the slightest prospect of eliciting an 
answer from them, we would ask them what they mean. 
Mr. Peel did, in committee, ask Mr. Palmer what he meant, 
reminding him that, in the contract, he saw no mention of 
favourable circumstances ; and Mr. Palmer’s rejoinder was— 
“Tt was understood to be in smooth water, and all that sort 
of thing.” Now, if “all that sort of thing” is to be 
adduced as a sufficient cause for ships falling a long way 
short of their contract qualities, it is high time, we think, 
for “ all that sort of thing” to be clearly specified in the 
contract itself. 

There are also, it must be confessed, other grounds of 
difference between the builders of the Galway steamships, 
and other professional men. Mr. Laird, for example, states 
in his evidence before this committee, that he considers it 
part of a shipbuilder’s duty not to adhere to a specification 
only, but, whatever specification may be put into his hands, 
to build his ship so that she may efficiently perform the 
particular service for which she is destined. As a general 
rule you cannot, he says, in submitting plans for approval, 
detail all the work that will be necessary to make efficient 
ships; but he considers it “right and fair that any ship- 
builder undertaking to carry out a certain contract for 
building a vessel fora particular purpose, should see that he 
carries it out to the best of his judgment to enable the service 
to be performed,” and this he does without adding to the 
contract price. There can be little doubt, we think, about 
the truth of this evidence ; nor can it be doubted that these 
are among the means by which Mr. Laird’s firm has attained 
its present eminence. Mr. J. B. Palmer, however, has no 
contidence in “all ¢his sort of thing.” He is “ quite sure” 
that Mr. Laird would not make vessels stronger than the 
specification demanded at his own cost, “and there is no 
justice in supposing that any builder ought to do so.” 
Mr. Samuelson also says, “if a specification is given to us 
to build by, we consider that those who deliver the specifi- 

sation to us are liable for it.” 

Our readers will sce, from these last quotations, what 
they must have caught glimpses of throughout this Galway 
steamship business, viz., that the shipbuilders of this 
country consist of two distinct classes, the one class fulfilling 
faithfully the highest functions of their profession, and the 
other contenting themselves with putting certain iron 
structures up by contract, without much concern whether 
they prove of any value or not. We may call the one class 
naval architects, the other, contractors for ships. Tf a bad 
ship merely involved a light, pecuniary loss, like a bad house, 
we should not care to dwell much upon the subject; but a 
bad Atlantic steamship is an affair which may lead to the 
sacrifice of many valuable lives, and of immense treasure, 
and we are bound to look with favour upon that system of 
shipbuilding which aims at giving us sound and efficient 
vessels under all circumstances, whether their specifications 
be sufficient or not. This system has given to the country 
those four splendid steamers which carry our mails daily 
between Holyhead and Dublin, with a degree of security 
and certainty that is altogether unrivalled ; whereas the 
other system has given us the Columbia, Anglia, Hibernia, 
and Connaught, whose melancholy histories are recorded in 
the dismal volume which we now close. 


LITERATURE. 

The Working of the Steam Engine explained by the Use of the 
Indicator : being an Exposition of the Best Means of Producing 
the Greatest Eject from a Given Quantity of Impulsive Power, 
with the Least Expenditure of Fuel ; with a Description of the 
Mode of Expanding Steam and the Compounding of Engines. 
By Joseph Hopxryson. [Illustrated by engravings and 
diagrams. Third edition, enlarged and improved. London: 
John Weale, High Holborn. 1860. 

Ir is high time for some serious notice to be taken of this 
book on the indicator, which has now reached a third 
edition, extended itself to 350 pages, and risen in price to 
half-a-guinea. If it were both a worthless and a harmless 
book its republication would not be a matter of much im- 
portance to us or to our readers ; but as the errors with which 
it abounds are put forward with much confidence, and as 
they are such errors as young engineers are particularly 
liable to fall into, it is incumbent upon us to Siete some 
attention to it. And we are the more disposed to do this 
on account of the opportunity which will thus be afforded 
us of spreading sound views of what indicator diagrams 
really represent, and how they should be practically dealt 
with. We have long suspected that our country engineers 
were not very well acquainted with the true uses of the 
indicator, or with proper modes of calculating the diagrams 
obtained with it; and Mr. Hopkinson’s book now convinces 
us that our suspicion was just—unless, indeed, we are to 
suppose that the author of a big book on this subject knows 
less about it than those thousands of our practical brethren 
whom he undertakes to instruct. 

Before discussing the graver defects of the volume before 
us, it is just to say that it is a very slovenly production in 
minor respects. It is, in the first place, marked by many 
specimens of bad English—which are always hateful 
blemishes in a book of any kind. We are told, on page 11, 
that something “should be born in mind ;” on page 83, 
that in a certain engine “there tere plenty of cold water 
to condense with ;” on page 93, that the result of a certain 
alteration of an engine was that “the stones run [for ran] 
“ steadily ;” and so forth. On page 42 we meet with this 
mysterious announcement :— Ten being a whole number, 
five is a half; and ail figures from one to ten are in pro- 
portion ;” and this oracular statement could be matched by 
many another passage. In the next place we discover 























ee 
bag ve 


es 


ph SOOT cena algae ee 


Aveust 9, 1861. 





THE ENGINEER. 





at and frequent discrepancies between the indicator 
iagrams given and the printed text, and in some cases 
between these diagrams and the laws of nature. On 
page 85 we find a diagram in which ccrtain pressures, 
which are evidently intended to be 5 Ib., are given five times 
over as pressures of 51b. each, the decimal point being in 
every case omitted. Again, in a diagram on page 105, 
“ vacuum pressures,” so-called, are twice given as pressures 
of 15 1b. at least, which never could have been obtained in 
any steam engine cylinder that Mr. Hopkinson ever saw, 
and which are, in all probability, errors of his or of his en- 
graver. In this latter diagram there are other errors, the 
source of which we cannot detect, a mean steam pressure 
of 9:10 lb. being given instead of 9°46 1b., which should 
result from the actual pressures given, and the mode of 
calculation adopted throughout the work. Again, on 
page 137, he gives a diagram “taken from the bottom of a 
high-pressure cylinder,” in which the side, with pressures 
of 6 lb., is marked “steam side,” the reader being left to 
infer that the pressures on the opposite side—ranging from 
57 to 60 lb.—are vacuum pressures! 

We will not stay to complain of the manner in which 
Mr. Hopkinson extols the indicators that Messrs. Hopkinson 
(himself and Co.) manufacture, although we think his 
depreciation of the Mc Naught instrument, in this con- 
nection, is not very creditable to him. We must protest, 
however, against the freedom with which he fiatters those 
engineers and other persons who purchase or use his indi- 
cators, and writes against those who seem to have no con- 
fidence in them. At page 142, he gives a diagram taken 
from one of the four engines belonging to Messrs. Salt and 
Sons, of Saltaire, and on the next page compliments the 
proprictors and the engineer of the works in no measured 
terms. These works are “in themselves a monument of 


England’s greatness, and a rare specimen of what skill and | 
a man” open | 


reing cnergy | 


industry can accomplish ;” and the engineer is 
to improvement”—one who, “ by his own unflagg erg 

and industry, has risen to the position he now occupies in 
the engineering world”—whatever that may be. Having 
thus relieved his eulogistic powers, the author tells us that 
the diagram was taken, not by a large indicator, “ but by one 
of the usual size, made by Messrs. Hopkin: m.” A little 











further on we are told, in reference to certain engines from | 


which another diagram was obtained, that such a pair 
of engines and engine-house “are unsurpassed in the 
kingdom. . . . The engineer has them in such order. . . . 
Here, also, the indicatov has been at work, &e.” [we know 
whose instrument Mr. Hopkinson means by the indicator]. 
On the other hand, Mr. Harman, the inspector of the 
Manchester Steam Boiler Association, and Mr. Rhodes, the 
inspector of the Huddersfield District Association—neither 
of whom appears to patronise the indicater—reccive no 
consideration from the author; they are pretty plainly 
told, in fact, that they have yet to learn their business. 
Mr. Hopkinson says literally,—* The Manchester Associa- 
tion appears yet to have to learn the difference in the con- 
struction of indicators, and the necessity of using such as 
will give true delineations of the working of the engine 
and valves.” It would be easy to multiply illustrations of 
this sort of thing from our author's pages; but these few 
examples will enable our readers to gauge (or “ guage,” as 
Mr. Hopkinson writes) the depth to which his sense of 
propriety sometimes falls. 

It now becomes our painful duty to show that the author 
of this large and pretentious volume on the steam engine 
indicator has written, not only so as to lead young 
engineers altogether astray, but so as to force upon us the 
conviction that he himself is deficient of the very rudiments 
of the subject upon which he has written so much. A 
single indicator diagram, as ordinarily obtained from a 
steam engine cylinder, strictly speaking, consists of three 
lines, viz., a straight Jine representing the atmospheric 
pressure, and two curved lines, which run into each other, 
and which respectively represent the varying pressures of 
the steam during the forward and the return strokes of the 
engine. In the case of a non-condensing engine, no part 
of either curved line can fall below the atmospheric line ; 
but in the case of a condensing engine, part of cither 
curved line, or part of both curved lines, or the whole of 
both, may fall below that line. If absolute adherence to 
what really takes place were requisite in these matters, and 
if the thing were practicable and convenicnt, the indicator 
curve obtained from one side of the piston during 
the steam stroke should be combined with the curve 
obtained from the opposite side of the piston at the 
same period, or during the vacuum or return stroke on 
that opposite side; because the absolute effective pressure 
is the difference between the pressures on the opposite sides 
of the piston at the same moment, and this could be 
directly got from such a diagram. Practically, lhowever, 
it is convenient to record on one diagram the pressure 
exerted during two successive strokes on one side of the 

iston ; and, where accuracy is required, it is easy to com- 
vine the results obtained from two such diagrams, taken 
from opposite sides of the piston. Let us now take the 
accompanying diagram (reduced from one given by 
Mr. Hopkinson) as a speci- 
men, and in illustration of 
what we have to say— 
placing it up and down the 
column, instead of across it, 
for the sake of convenience 
to the printer. A L is the 
atmospheric line; B C D E 
is the curved line traced by 
the stcam pressures during 
the steam stroke ;and I; F A 
iz the curved line traced 
by the reduced steam pres- 

















sures — technically called 
c “vacuum pressures” by 
some people—during the 
return stroke. The portion 
B of the line between A and B 





A was traced, of course, by 


the mere rise of the steam 
pressure, while the piston was at rest before starting upon 

















the steam stroke. Let V L be the true vacuum line ; that 
is to say, the line along which the pencil of the indicator 
would move during the exhaust stroke if the vacuum were 
perfect. As the atmospheric pressure is, roughly, 151b. to 
the square inch, the distance of V L from A L may be repre- 
sented by 15, or, in other words, each point in A L—say 
the point 1), for instanee, where the curved line C E cuts AL 
—represents a pressure of 15 1b. above zero, so to speak. 

Now what we usually require to obtain, by means of the 
diagram, is the mean effective pressure upon the piston 
throughout the stroke; and this is clearly equal to the 
mean pressure of the steam during the forward or steam 
stroke mznis the mean back pressure of the return stroke ; 
that is, the mean pressure represented by the line B C D E 
minus the mean pressure represented by the line E F A. 
And this can manifestly be found by taking the mean 
distance between the two curves, BC DE and EF A. 
This is the simplest mode of obtaining the average or mean 
effective pressure throughout the stroke. 

But it is often desirable to get, not this mean effective 
pressure only, but the two separate elements from which it 
is (as we have just seen) obtained, viz., the mean steam 
pressure exerted during the forward stroke, and the mean 
vacuum pressure exerted during the back stroke. The 
former is manifestly represented by the mean distance of 
the line B C D E from the line V L; and the latter, by the 
mean distance of the line E F A from V L. It has become 
the habit of many engineers, however, to estimate 
all their pressures, not from the vacuum line V L, but 
from the atmospheric line A L; and this cireumstance is 
the prime cause of all the confusion into which Mr. Hop- 
kinson and many 
which the book b 
examples. 

There really ought to be no obscurity or difficulty in the 
matter; but there is, and we must set about removing it. 
Let us treat of the steam pressures, and the pressures on 
the vacuum side of the piston separately. What we have 
now to do, with respect to the steam pressures, is simply 
to obtain the mean distance of the line BC D E from the 
line A L—for that will represent the mean pressure “above 
the atmosphere,” as we say. In order to obtain this, we 
must treat all distances above (or to our left of) the line 
AL as posit 
negative, subtracting the latter from the former. Or, what 
will amount to the same thing, we may find the mean dis- 
tances of the two parts of the curve (Bb CD and D E) from 
AL, and take the one from the other. The result, in cither 


multitudinous 
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number of so-called engineers, who deal with indicator 
diagrams after the Hopkinsonian fashion ; but our great 
private engineering firms know better than to exchange 
real for fictitious estimates of steam and vacuum pressures, 
and consequently adhere to the methods which we have 
laid down. ‘Che same methods are likewise pursued in 
the steam department of the Admiralty, # ewes more 
indicator diagrams are caleulated, probably, than in any 
other office in the world. These methods are also the only 
ones given in the “ Standard Treatise upon the Indicator,” 
written by Professor Main and Mr. Brown, Chief 
Engineer, R.N. 

The deficiency of the author's knowledge of what are 
the vital portions of his subject disheartens us for further 
criticism of his book, otherwise we might show that even 
the simple geometrical process of finding a mean ordinate 
to acurve is but very imperfectly apprehended by him, 
and that he affords not the faintest talieation of familiarity 
with the devices which are practically resorted to by 
persons accustomed to calculate indicator diagrams accu- 
rately. We have said enough, we think, to show that the 
work before us is not to be relied upon, and that the 
author of it is not entitled to speak with any of that 
confidence which he assumes when addressing engineers 
generally. On the contrary, we believe that multitudes of 
our professional brethren, who have never had the pre- 
sumption to write a half-guinea volume on the “ Indicator,” 
know a great deal more about the matter than he. We 
are bound to say thus much on behalf of men whom 
Mr. Hopkinson seems to consider much inferior to 
himself. 

We will only further say that we find scattered through- 
out this volume numerous temarks which have not 
much to do with the indicator, but which, nevertheless, 
seem to us to be altogether wrong. We will name but one 
instance. At page 330 we read :—* With cast iron melted 


| from the pig, its strength may be represented by 1; the 


‘e, and all below (or to our right of) it as | 


case, will be the mean pressure abore the atmosphere on |} 


the steam side of the p'ston throughout the stroke. But 
this result is what Mr. Hopkinson has never obtained in 
any one of all the diagrams calculated in his book, where 
the steam pressure has fallen below the atmospheric line. 
He invariably confines his attention, in all such cases, 
solely to the portion of the curve above the atmospheric 
line (the portion BCD), and does not even give the 
average pressure exerted by that, during the time which 
it really acts, for whether he adds few ordinates or many 
together, he divides the sum of them by ten in every case; 
thus implying that a super-atmospheric pressure is exerted 
throughout the stroke. Of the negative ordinates, as we 
have said, he takes no notice whatever while calculating 
the mean pressure of the steam on the piston. 

We are wholly unable to account for the adoption of 
this mode of calculation. The average steam pressure ex- 


erted upon the piston throughout the stroke is a piece of 


information that is valuable for many purposes; but the 
result which Mr. Hopkinson gets corresponds to nothing 
that happens in the cylinder, and seems to us to be alto- 
gether valueless for ordinary purposes. The only clue 
that we can find to this strange departure from the practice 
usually adopted by the profession, is to be found in the 
following words (which we quote from p. 62, of the 
author’s book) :— Many who were disposed to learn the use 
of the indicator have been deterred by the use of algebraic 
signs, in the figuring and calculating of diagrams. These 
signs are Greek to a great number of engine-men, who 
have not had the benefit of a mathematical education.” 
But surely all scientific soundness, and the power of com- 
paring steam engines accurately, are not to be sacrificed 
for the sake of men who are too idle or too stupid to learn 
the difference between plus and minus ? 

Coming now to the pressures on the vacuum side of the 
piston, it is evident that, in estimating them with reference 
to the line of atmospheric pressure A L, all we have to do 
is to obtain the mean distance of the curve EF A from 
that line—for that will represent the mean pressure below 
the atmosphere. In the diagram which we have been dis- 
cussing all the ordinates will, of course, be positive ; so 
that even our author himself, one would think, could hardly 
go wrong. But he does; for now he refuses to measure 
up to the line A L, just as in the former case he refused to 
measure below it. He estimates the vacuum from D to L, 


by measuring ordinates between the two curves D E and | 


EF! What physical facts he hopes to represent in this 
way we are utterly incapable of conceiving. 

It will be at once perceived that, by neglecting to deduct 
certain pressures in the one case and to add them in the 
other, he brings his /o¢alaverage pressure right at last ; but 
the object of calculating the steam and the vacuum pres- 
sures separately is not to get a correct total by adding 
them—for that can be got much more easily, as we have 
seen. The object really is, or ought to be, to get these 
steam and vacuum pressures themselves correctly, and this 
is precisely what Mr. Hopkinson altogether fails to accom- 
plish. And the consequence is, he seriously misrepresents 
almost every condensing engine worked expansively that 
he pretends to calculate, and misrepresents it in the very 
worst manner, for he exaggerates the mean steam pressure, 
and therefore the quantity of steam used, and detracts to 
@ corresponding extent from the credit of the vacuum. 
fhis state of things can scarceiy be pleasant, we surmise, 
tothe owners and makers of the steam engines “ indicated” 
by him. In saying this we assume, of course, that the 
persons into whose hands his “ indications” fall suppose 
them to have been obtained in the proper way. ‘There 
may by this time, it is true, have sprung up a limited 





second time by 1}; the third time by 2, and so on, until 
it has been melted nine or ten times, when it will have 
attained its maximum strength, that being about four times 
the strength of the first casting.” Now we should like to 
learn whence Mr. Hopkinson derived this piece of informa- 
tion. When Mr. Fairbain melted iron eighteen times 
successively, he found that the maximum strength was 
attained at the twelfth melting, at which the mean break- 
ing weight had risen from 490 to 6921b. per square inch, 
and to that only. It is true that, in Major Wade's experi- 
ments, a larger increase of tenacity was obtained ; but in this 
case the metal was kept some time in a state of fusion, and 
not merely melted repeatedly. We recommend our author 
to give us his authority for the statement quoted, if he would 
have us give it credence. 
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687. BensAmin West, St. James’s-walk, Clerkenwell, London, “* Improve- 
ments in cutting and ornamenting the edges of books, paper, vellum, and 
other substances, and in apparatus connected therewith "Petition re- 
corded 19th March, 1861. 

800. RiciAkD SEARLE, Woodford Wells, Essex, ‘ Improvements in the 
manufacture and insulation of telegraph cables and telegraphic wires in 
general, and of apparatus for laying marine telegraph cables.”—Petition 
recorded lst April, 1861. 

880. ANpREW LAMB, Southampton, Hampshire, “ Improvements in con- 
densers.”—Petition recorded 10th April, 1861. 

944. Bexsamin Brown and Ricuarp Hackine, Bury, Lancashire, “ Certain 
improvements in machinery or apparatus employed in spinning cotton, 
wool, silk, and other fibrous substances.” 

940, HENRY ALEXANDER FREDERICK DuckHAM, Clerkenwell-green, London, 
“Improvements in gas-meters and regulators, and in compounding 
materials to be used as a coating for or in the I ion of subst 
subject to the action of gas.”—Petitions recorded 17th April, 1861, 

1505. Hvueit Mason, Ashton-under-Lyne, Lancashire, “ Improvements in 
machinery or apparatus for preparing and spinning cotton or other 
fibrous materials.” —Petition recorded 12th June, 1861. 

1516, Evienne Cuatonet, jun., La Rochelle, Lower Charente, France, “ An 
improved machine or apparatus for manufacturing the covers of tin or 
other metal cases.”—Petition recorded 13th June, 1861. 

1602. WiLtiaM Howson and Tomas Cavitt, Sheffield, Yorkshire, “An im- 
proved piston.”—VPetition recorded 21st June, 1861. 

1666. WiLtiAM CLARK, Chancery-lane, London, ‘Improvements in the 
distillation of solid and liquid combustible matters.”—A communication 
from Mr, Etienne Charles Zacharie Bouchard, Boulevart St, Martin, 
Paris.—Petition recorded 29th June, 1861. 8 

1688. JouNn Simonton, Belfast, Antrim, ‘* An improved traction engine and 
apparatus applicable for the cultivation of land.”—Petition recorded 8rd 
July, 1861. 

1702, WitLtAM Epwarp Newton, Chancery-lane, London, “ Improvements 
in engines for obtaining motive-power by the electric force of steam and 
air combined, parts of which improvements may be employed for sound- 
ing steam-whistles.”—A communication from Kobert Rogers, Phila- 
delphia, U.S.—Petition recorded 4th July, 1861. 

1735. ALFRED Priest and WILLIAM WooLNovuel, jun., Kingston-on-Thames, 
Surrey, ‘Improvements in machinery for drilling and hoeing land,”— 
Petition recorded Yth July, 1861. 

1753. WILLIAM WILKINSON, Bayswater, London, “ Improvements in manu- 
facturing and ornamenting brushes, parts of which are applicable to 
ornanenting baskets and articles of furniture and to protecting silver on 

ASS. 

1755. Henry Astiweut, New Basford, Nottinghamshire, “ Improvements in 
apparatus for washing, cleansing, scouring, getting-up, dyeing, boiling, 
and steaming.” —Petitions recorded Lith July, 1861. 

1756, Thomas JouN SMiTH, Queen-street, Cheapside, London, “ Improve- 
ments in photographic albums.” 

1759. SAMUEL BercuToLb, Frith-street, Soho, London, “ Improvements in 
perpetual calendars to be used either separately or in connection with 
watches or clocks.”—-Petitions recorded 12th July, 1861. 

1763. Isaac Beamisn, Liverpool, and Noau Bramisu, Egremont, Cheshire, 
“Improvements in lubricating those parts of steam engines acted on by 
the steam, and in apparatus for the same, which said apparatus can be 
used for other purposes,” 

1767. Tuomas Smiru and Groner TayLor, Vulcan Works, Ipswich, Suffolk, 
“Improvements in horse-rakes and cultivators, and in wheels forthe same 
and other carriages.”—Petitions recorded 13th July, 1861. 

1768. Tuxopor Woycke, America-square, Minories, London, “ An improve- 
ment in the manufacture, construction, and production of the heels and 
uppers immediately above the heels of boots and shoes for imparting 
durability and permanency of form to the said heels and uppers,” 

1769. Epwarp Briees, Castleton Mills, near Rochdale, and Samug, 
FrARNLEY, Rochdale, Lancashire, “ Improvements in the manufacture of 
piled fabrics, and in the machinery or apparatus employed in manufac- 
turing piled and other fabrics.” 

1770. THOMAS WALKER, jun., Otley, Yorkshire, “ Certain improvements in 
apparatus for polarising light applicable to microscopes and other optical 
instruments.” 

1771. Gronck Tresie, jun., Aldersgate-street, London, “ An improvement 
in show-cases.” 

1772. Tomas CorLry, Meerholz, Hesse, Germany, “‘ Improvements in the 
manufacture of metallic and earthy silicates or silicious compounds of the 
same from the metallic and earthy bases or their salts and soluble alkaline, 
silicates, the formation of alkaline acetates or caustic alkalies, and appli- 
cation of the same.” 

1777. Bensamin Browne, King William-street, London, “Improved ma- 
chinery for clearing and smoothing spun thread or yarns and other 
similar fibrous materials."—A communication from Eugéne Ab-der- 
Halden and Charles Seiler, Lacroix aux Mines, Vosges, France. 
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1778. ALYRED TopHaM, Joseru Torpuam, and JaBez TorHaM, St. Pierre les 
Calais, France, ‘‘ Improvements in the manufacture of lace.” 

1779. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in hinery or apy for cleaning rice.”—A communication from 
Henry teaufort Sears, New York, U.S. 

1781. WittiAm Riagsy, Glasgow, Lanarkshire, N.B., “ 
manufacture of armour plates for defensive purposes. 

1782. Joun Masson, Newcastle-upon-Tyne, Northumberland, ‘‘ Improve- 
ments in sewing machines, particularly applicable to quilting and 
braiding.” 

1783. EmiLe GEORGES FERMIER DE LA Provortais, Boulevart St. Martin, 
Paris, ‘‘ Extracting the fibres from genista scoparia (broom) and their 
application to manufacturing paper and fabrics, and also treating the 
washing waters so as to obtain dyeing products therefrom.” 

1784. WiLu1amM Ciark, Chancery-lane, London, ‘‘Improvements in stage 
scenery and apparatus.”—A communication from Mr. Théophile Foucault, 
Boulevart St. Martin, Paris.—Petitions recorded 15th July, 1801. 

1785. JAMES MarrL¥, Newman’s-place, Kentish-town, London, ‘ Improve- 
ments in telegraphic apparatus.” 

1787. Joun Scorr WELLS, Mount-street, Nottingham, ‘‘ An improved needle 
used in the manufacture of looped fabrics.” 

1788, JouN BLINKHORN, Chorley, Lancashire, “ Improvements in machinery 
or apparatus for working railway signals,” 

1789. Richakb Jones, Camden-town, London, “Improvements in safety- 
amps. 

1791. Dantet Houper, jun., Thornhill-road, Barnsbury, London, ‘ Improve- 
ments in foot and kneeling stools.” 

1792. CHARLES DENTON ABEL, Southampton-t gs, Chancery-lane, 

London, ‘‘ Certain new alloys of silver with other metals, and the pro- 
cesses employed in their facture.” — ication from Henri 
Catherine de Ruolz, Paris. 

1793. WILLIAM PALMER, Sutton-street, Clerkenwell, London, ‘ Improve- 
ments in lamps.”—Petitions recorded 16th July, 1861. 

1797. JouN Parker, Ivy House, Bradford, and Joseru WELLS and BENJAMIN 
WELLS, Bowling, near Bradford, Yorkshire, ‘‘ Improvements in steam 
engines, boilers, furnaces, and apparatus applicable thereto.” 

1708. Josiau Mason, Birmingham, ‘* An improvement or improvements in 
metallic pens.”—A communication from Jean Benoit Mallat and Edme 
Victor Saglier, Paris. 

1799. CHARLES Epwarp Reprern, St. Paul-street, New North-road, Islington, 
London, *‘ Improvements in the construction of locks, and adaptation 
thereof to various useful purposes.” 

1800, Sir WILLIAM Brooke O'Snaucunessy, Westminster, “ Improvements 
in apparatus for suspending and insulating electric telegraph wires.” 

1802. ALFRED VINCENT Newton, Chancery-lane, London, ‘‘ An improved 
process and improved machinery for obtaining fibres from the stalks or 
leaves of fibre-yielding plants.”—A communication from James Mallory 
and Gelston Sanford, New York, U.S. 

1803. James TRIGWELL, 'Terminus-street, Brighton, ‘‘ Improvements in slide- 
valves.” —Petitions recorded 17th July, 1861 

1804. SamureL. TawetL, Aldermanbury, London, ‘ An improvement in or 
addition to the selvages of laces and other woven fabrics.” 

1805. AxtuuR Etuiorr, Manchester, * Certain improvements in looms for 
weaving.” 

1808. Maurice Evaene GvayManb, Boulevart St. Martin, Paris, ‘‘ Improve- 
ments in the manufacture of shirt-fronts, collars, and cuffs.” 

1809. JoHN TiLLoTson, Bolton, Lancashire, ‘Certain improvements in the 
manufacture of pawnbroker’s duplicate tickets, and in the apparatus con- 
nected therewith.” 

1810, Perer WILLIAMS, Salford, and Tomas PARKINSON, Bury, Lancashire, 
“ Certain improvements in carding engines for carding cotton and other 
fibrous substances,” 
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1812. GrorGe CoLes, Gresham-street West, London, and JAMFS ARCHIBALD | 


Jaques and JoUN AMERICUS FANSHAWE, Tottenham, Middlesex, * Im- 
proved apparatus to be used for brushing and dressing cloth.” 

1813. JAMES ARCHIBALD JAQUES and JOHN AMERICUS FANSHAWE, Tottenham, 
Middlesex, ‘* An improved apparatus for a mode of stopping, plugging, or 
closing inkstands, bottles, and other vessels of capacity.” 

1814. JAspER WHEELER Rogers, Peat House, Roberts-town, County Kildare, 
Ireland, ‘‘An improved mode of Suilding ships and floating batteries, 
applicable also in part to the construction of fortifications.”— Petitions re- 
corded 18th July, 1861. 

1815. Rosert WALKER, Eccleston, near Prescot, Lancashire, ‘* An improved 
spparatus for stopping and packing bottles.” 

1816. DANIEL GALLAFENT, Stepney Causeway, London, ‘Certain improve- 
ments in refrigerators for cooling liquids.” 

1818. PHILANDER Suaw, Boston, Suffolk, Massachusetts, U.S., ‘‘ Improve- 
ments in hot-air engines.” 

1819. Ropert Laina and Grorck Horwoop Cossins, Ince, near Wigan, 
Lancashire, ‘* An improved mode of obtaining nitrous acid gas for making 
sulphuric acid.” 

1820. RicuaARkD CHARLES Newpery, President-street West, Goswell-road, 
London, ‘* Improvements in the facture of € Hed cards.” 

1821. WiLLIAM Savory and Paun Haines Savory, Gloucester, “An im- 
proved winding apparatus, particularly adapted for steam ploughing, 
winding at pits, quarries, al other such like purposes.” 

1822. MicnarL HENRY, Fleet-street, London, ‘ Improvements in the pro- 
duction of paper pulp, and in bleaching paper pulp and certain fabrics, 
also in apparatus for cutting wood poner dw for carrying out part of the 
invention.” — A communication from Marie Anne Pelagie Veronique 
Cauzique, Boulevart St. Martin, Paris, 

1824. RicHARD ARCHIBALD BRooMAN, Fleet-street, London, ‘‘ Improvements 
in breech-loading ordnance, applicable also to small arms.”—A communi- 
cation from Lewis Wells, St. Petersburg. 

1826. Wittiam Epwarp Newton, Chancery-lane, London, “ Improved ap- 
paratus for copying letters or writings and draughts.”—A communication 
from Francis Tyron, George Heydecker, and William Van Anden, New 
York, U.S.—Petitions recorded 19th July, 1561. 

1827. Epwarp Tomas Hvenes, Chancery-lane, London, ‘“ Improvements 
in machinery or apparatus for manufacturing woven seamless gloves.” — 
A communication from Messrs. Jean Bezon and Alphonse Berthod, Lyons, 
France. 

1829. WitiaAM Price, Lambeth, 
cutting shives and other conical blocks.’ 

1832. THomas Ronerts and Joun Dave, Manchester, ‘‘ Improvements in the 
manufacture of gunpowder,” 

1833. Joun CoLe and Joseru Coie, Coventry, Warwickshire, ‘‘ An improve- 
ment in the construction of watches, &c.”—Petitions recorded 20th July, 
1861. 

1835. Marc 
“Improvements in safety 
Julien Toulze, Paris, 

1837. ArcHiBALD Watson, Johnstone, Renfrewshire, N.B., ‘* Improvements 
in brake apparatus for common road vehicles.” 

1839. Winttam Hoop, Railway Foundry, Reading, Berkshire, ‘‘ Improve- 
ments in beams and girders, and in applying the same in buildings.” 

1841. Joseru Beatriz, Lawn-place, South Lambeth, Surrey, ‘* lmprove- 
ments in arrangements in buildings and ships with a view to the extin- 








Surrey, ‘‘ Improvements in tools for 





ANTOINE FRANCOIS MeNNons, Rue de l'Echiquier, Paris, 
locks."—A communication from Frangois 





guishment of accidental fire therein, and also the ventilation thereof.”— 


Petitions recorded 22nd July, 1861, 

1843, Gronge Fratuerstone Grirrix, New Adelphi-chambers, London, 
** Improvements in the permanent way of railways.” 

1847. Joun Henny Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in forges."—A communication from Martin Chretiennot and Pierre Leon 
Rodet, Paris. 


1849. WiLLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in ap- | 
paratus for the condensation of steam in marine engines, and in the | 


ynmunication 





particular application of parts thereof to the ship.”—A 
from William Lighthall and Albert Nicholson Chrystie, 
St. Martin, Paris.— Petitions recorded 23rd July, 1861. 
1851. Tuomas Hvours, Birmingham, * An improved steam generator.” 
1855, Henry NevILLe, Portsmouth, Southampton, “ Improved apparatus 
for taking photographs,” 





1859, Ricuarbd THRELFALL, Bolton, Lancashire, “‘ Improvements in ma- | 


chinery or apparatus for spinning cotton or other fibrous material.” 

1861, Joun PLarr and WittiamM Ricuarpsox, Oldham, Lancashire, *‘ Im- 
provements in machinery or apparatus commonly called ‘ gins,’ for clean- 
ing cotton from seeds.” 

1863. WitLIAM Lonematp, Inver Galway, Ireland, ‘ Improvements in the 
manufacture of iron.”— Petitions recorded 24th July, 1861. 





Patents on which the Stamp Duty of £50 has been Paid. 
1747. Sternen Hive, Macclesfield, Cheshire.—Dated 2nd August, 1858. 
1728. NATHANIEL SHATTSWELL Dover, St. Paul’s-churchyard, London.— 

A communication.—Dated 30th July, 1858. 
1769. Joun James Russet, W bury, Staff 





1858. 
1784. Couin Matuer, Salford Ironworks, Manchester.—Dated 5th August, 


858. 

1810. Henry Cuayron, Atlas Works, Upper Park-place, Dorset-square, 
London,—Dated 9th August, 1858. 

1811. WiLLovensy Smiti, Montrese-villas, Pownhall-road, Dalston, London, 
—Dated 9th August, 1858. 

1766, CHARLES CALLERAUT, 
August, 1858. 

1764, ALFRED VINCENT Newton, Chancery-lane, London.—A communica- 
tion. —Dated 8rd August, 1858. 

1834. Groner Hoventoy, Birmingham.—Dated 12th August, 1858. 

1762. Joun Henry Jounson, Lincoln’s-inn-fields, London.—A communica- 
tion.—Dated 3rd August, 1858, 

1782. Joun Henperson, Lasswade, Mid-Lothian, N.B.—Dated 5th August, 
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1783. DonaLD McCrumMEN, G k, 9 
August, 1858. 

1799. Joun Smitu, jun., Coven, near Wolverhampton, Staffordshire.—Dated 
7th August, 1858. 


N.B. — Dated 5th 








Notices to Proceed. 

687. BENJAMIN West, St. James’s-walk, Clerkenwell, London, ‘‘ An improved 
method of cutting and ornamenting the edges of books, paper, vellum, 
and other substances.” — Petition recorded 19th March, 1861. 

728. CHARLES EVERS SWINDELL, JOSEPH RussELL, and Josep Price, Withy- 
moor, near Dudley, Worcestershire, ‘‘ Certain improvements in the manu- 
facture of horse-nails."— Petition recorded 22ad March, 1861. 

736. Joun BILuinc, Abingdon-street, Westminster, Middlesex, ‘An im- 
proved chimney head.”— Petition recorded 23rd March, 1861. 

745. Joun Brown and Rogert Greeson, Middleton, Lancashire, ‘‘ Certain 
improvements in self-acting mules for spinning cotton and other fibrous 
materials.” 

743. Joun MorGan and ALFRED Tomas Jay, Upper Thames-street, 
Epmunp Epwarps, Beaufort-buildings, Strand, and Joszrn Titston, 
Lower Gore, Kensington, London, ** Improvements in ropes or cables for 
submarine or other electric telegraphs, and for the rigging of ships and 
other purposes.” — Petitions recorded 25th March, 1861. 

756. SamueL Lams, Manchester, “ Certain impovements in pipes for smoking 
tobacco.”—Petition recorded 26th March, 1561. 

762. WititAm JEFrs, Manchester, and JosepH Pennock, Blackley, near 
Manchester, ‘ I ts in steering ships or boats, and in apparatus 
connected therewith.” 

764. Weston Grimsiiaw, Lytham, Lancashire, “Improvements in the ma- 
chinery and apparatus used in drying, pulverising, and compressing clay 
and other materials.”—Petutions recorded 27th March, 1861. 

ba : AMES Bremner, Leith, near Edinburgh, N.B., ‘‘ Improvements in steam 
wilers.’ 

774. Joun CLARK KEEN, Birmingham, “ An improvement or improvements 
in the manufacture of braces,” 

775. Louis JEAN VANDECASTEELE, Lille, France, “ Improvements in brewing.” 
—Petitions recorded 28th March, 1861. 

780. GuiseprE MATEO Copro, Rue Gaillon, Paris, ‘‘ Improvements in ma- 
chinery for fulling felt hats and other felted goods.” 

762. WILLIAM Simons, Renfrew, N.B., *‘ Improvements in or connected with 
ships or vessels.” 

783. Joun Grirritus, Richmond Park, Breck, Liverpool, ‘‘ Improved com- 
positions or cements and methods of applying the same to various parts 
of buildings and houses where slates, tiles, stones, and sheet metals have 
been used.” 

788. WILLIAM DonALD Napier, George-street, London, “Improvements in 
the manufacture of rubbers for the human teeth and gums.” 

792. Henry MEDLOCK, Great Marlborough-street, Westminster, Middlesex, 
“‘Improved means for preserving fermented liquors.” — Petitions re- 
corded 30th March, 1861. 

798. Grorak EpMoNDsoN, Queenwood, Southampton, “ Improvements in 
washing machines.” 

800. RICHARD SEARLE, Woodford Wells, Essex, ‘‘Improvements in the 
manufacture and insulation of telegraph cables and telegraphic wires in 

general, and of apparatus for laying marine telegraph cables.” 

804. RicHARD ARCHIBALD BRooMAN, Fleet-street, London, ** An improved 
method of fixing lac and lac varnishes upon glass and ceramic ware.”—A 
communication from Albert Constant Gallais, Paris.—Petitions recorded 
Ist April, 1861. 

$10. Joun HaruorNtruwaite WinbER, Sheffield, Yorkshire, ‘ Improvements 
in means or apparatus for raising and forcing water and other fluids,”— 
Petition recorded 2ud Ap il, 186i, 

860, Joserii WALKER and JAMES BarRNES, Oakenshaw, Lancashire, ‘f An im- 
provement in the manufacture of ‘ cardcloth,’ used for carding cotton, 
wool, and other fibrous substances.”— Petition recorded Sth April, 1861. 

871. WiLLiaM Wesreury, Aston, near Birmingham, and Epwarp Cooker, 
Smethwick, Staffordshire, **A new or improved fastening, which said 
fastening is applicable to the fastening of windows, and also to the fasten- 
ing of belts, garters, braces, and other articles of dress.”— Petition recorded 
ih April, 1361. 

906. Joseru Cepric Rivett, Prestolee New Mills, Farnworth, near Man- 
chester, ‘* Certain improvements in machinery for carding cotton and 
other fibrous materials,” — Petition recorded 13th April, 1861. 

927. Freperick Gyr, Wandsworth-road, Surrey, ‘‘ Improvements in obtain- 
ing light, and in the apparatus employed therein.”—Petition recorded 15th 
April, 1861, 

982. WiLLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in orna- 
menting porcelain and other earthenware and glass.”—A communication 
from Samuel Daniel, Paris.—Petitioa recorded 20th April, 1861. 

1000. EpwAkp HAMMOND BenTALL, Heybridge, near Maldon, Essex, ‘‘ Im- 
provements in constructing the framing of various kinds of agricultural 
implements.” 

1010. Epwarp HamMonp BeNTALL, Heybridge, near Maldon, Essex, ‘ Im- 
proved machinery for cutting or pulping roots to be used as food for 
cattle.” —Petitions recorded 23rd April, 1861. 

1016. Esenezer Woopcock, Forest Hill, Surrey, “ Improvements in treating 
flax, hemp, rhea, China grass, New Zealand flax, plaintain, and other 
vegetable fibres, and in the means or apparatus employed therein.” —A 
communication from George Rutter, Boulogne-sur-Mer, France. 

1027, Epwarp HamMonp BentaLL, Heybridge, near Maldon, Essex, “ Im- 
proved apparatus for transmitting motion to machinery to be driven by 
horse-power.” 

1028. TiioMas GREENWOOD, Leeds, Yorkshire, “ Improvements in the con- 
struction and working of saw frames.”— Petitions recorded 24th April, 1861. 

1103. Ricuarp ARcHIBALD BroomMan, Fleet-street, London, ‘* Improve- 
ments in solar time-keepers or chronometers.”—A communication from 
Paul Fléchet, Paris.—Petition recorded 2nd May, 1861. 

1339. GrorGe Asner, Birmingham, ‘‘ An improvement or improvements in 
the manufacture of metallic fenders.”— Petition recorded 29th Muy, 1861. 
1430. SAMUEL Hawkins, John-street, Kingsland-road, N.E.. London, ** Im- 

provements in expanding tables.” —Petizion recorded 6th June, 1861. 

1519. Epwarp Brine, Ramsgate, Kent, “ Improvements in the construction 
and fittings of sliding window sashes.”— Petition recorded 13th June, 1861. 

1681. Hosert Henry Bisuor, Leicester-street, Leicester-square, London, 
**Improvements in sewing machines.”—Petition recorded znd July, 186). 

1702. Wittiam Epwarp Newton, Chancery-lane, London, ‘* Improvements 
in engines for obtaining motive power by the elastic force of steam and 
air combined, parts of which improvements may be employed for sounding 
steam vessels."—A communication from Kobert Rogers, Philadelphia, 
U.S.— Petition recorded 4th July, 1861. 

1716. James Roperts Buack, Sumner-place, Onslow-square, and HENRY 
WILLIAM Spratt, Wallbrook-buildings, London, ‘* Improvements in the 




















manufacture of boxes, ¢ 
chinery for the same.”—Petition recorded 6th July, 1861. 

1731. Richarp Hornssy, jun., Spittlegate Ironworks, Grantham, Lincoln- 
shire, ‘Improvements in machinery for washing, wringing, mangling, 
and churning.” —Petition recorded sth July, 1861. 

1738. FRepeRick SeTtLe Barry, Dublin, ‘* A new or improved process for 
the induration and preservation of stone and other analogous absorbent 
substances or materials, which process is also applicable to the production 
of artificial stone.” 

1742. Ricuaxp Hornspy, jun., Spittlegate Ironworks, Grantham, Lincoln- 
shire, ** Improvements in threshing machines.”—Petitions recorded 9th 
July, 1861. 

1764. JAMES PICKERING, Clitheroe, Henry PickerinG, Burnley, and NATHAN 
PICKERING, Wingates, Westhoughton, Lancashire, ‘* Improvements in self- 
acting mules for spinning cotton and other fibrous materfals.”"—Petition 
vecoi ded 13th July, 1861. 

1769. Epwarp Brigoes, Castleton Mills, and Samvet FEaARNLEY, Rochdale, 
Lancashire, “ Improvements in the manufacture of piled fabrics, and in 
the machinery or apparatus employed in manufacturing piled and other 
fabrics,”"— Petition recorded Lith July, 1861. 











| 1802. ALFRED VinckNT Newton, Chancery-lane, London, ‘An improved 


process and improved machinery for obtaining fibres from the stalks or 
leaves of fibre-yielding plants.”—A communication from James Mallory and 
Gelston Sandford, New York, U.S.—Petition recorded 17th July, 1861. 

1804. SAMUEL TAWELL, Aldermanbury, London, * An improvement in or 
addition to the selvages of laces and other woven fabrics.” 

IS13. JAME ARCHIBALD JAQUES and Joun AMERICUS FANsUAWE, Tottenham, 
Middlesex, ‘‘ An improved apparatus for or mode of stopping, plugging, 
or closing inkstands, bottles, and other vessels of capacity.” —Petitions re- 
corded 18th July, 186). 

1347. Joun Henry Jounsox, Lincoln’s-inn-fields, London, ‘* Improvements 
in forges.”"—A communication from Martin Chretiennot and Pierré Leon 
Rodet, Paris. —Petition recorded 23rd July, 1°61. 

1857. WILLIAM McINTYRE Cranston, King William-street, London Bridge, 
** Improvements in grass mowing machines."—A communication from 
William Anson Wood and John Milton Rosebrookes, Hoosick Falls, 
New York, U.S.—Petution recorded 24th July, 1861, 








Invention protected for Six Months by the Deposit of a Complete 
Specification. 


1857. WILLIAM McINTYRE CRANSTON, King William-street, London Bridge, 
**Improvements in grass mowing hi "—A ication from 
William Anson Wood and John Milton Rosebrookes, Hoosick Falls, New 
York, U.S.—Deposited and recorded 24th July, 1861. 








And notice is hereby given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued, 


sases, tubes, rings, and such like articles, and ma- 
| Iss. T. Hawortu, Nut-hill, Bacup, Lincashire, “ Governing or regulating 





List of Specifications yy daring the week ending 


2943, 10d. ; $166, 3d. ; 3167, 3d. ; 3168, 10d. ; 3169, 3d.; $170, 2d. ; 3171, 
3d. ; 3172, 4d. ; 3173, 9d. ; 3174, 7d.; 3176, 6d. ; 3177, 3d. ; 3178, 8d. ; 3179, 
3d.; 3180, 1s. 3d.; 3181, 3d.; 3182, 10d., 3183, 7d. ; 3184, 2s, 2d. ; 3185, 
3d. ; 3186, 6d. ; 3187, Is. 10d. ; 8188, 3d. ; 3189, 11d. ; 3190, 7d. ; 3191, 4d. ; 
3192, 3d. ; 3193, 10d. ; 3194, 3d. ; 3195, 3d. ; 3196, 3d. 


*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and . Sums exceeding 5s. must be remitted by 
post-office order, made payable to him at the Post-office, High Holborn, 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared 
Tuk ENGINkER, at the office of her Majesty’s Commissioners of 


Cuiass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 

57. W. Cuark, Chancery-lane, London, ‘* Balancing slide-valves of steam 
enyines.”—A communication.—Dated 19th January, 1861. 

This invention consists in combining with a slide-valve a common conical 
valve guided by a stem, and enclosed in a steam-tight chamber, and other- 
wise arranged, so that the area of the lowest and undiminished surface of 
said valve is in proportion to the upper surface of the same (the latter being 
jiminished by the displ tof the stem to which it is attached) as 
the upper surface of the slide-valve is to the channels and steam passages 
in the face of the slide valve, and that by the natural tendency of the said 
cone-valve to follow the action of the steam on its lower and larger surface, 
the pressure exerted by the steam on the two sides of the slide-valve is 
equalised. And the invention consists, also, in arranging on the hollow stem 
of the said cone valve a loose cap with short legs projecting therefrom, 
shutting down over suitable apertures, for the purpose of facilitating the 
entrance of the steam. And the invention consists further in the combina- 
tion with the said cone-valve of a movable seat, together with the said 
loose cap, and with regulating pins in such a manner that, in cutting off the 
steam from the under side of the slide-valve, that portion of the steam 
which remains in the steam-chest above the slide-valve is allowed to find its 
way back to the steampipe. And the invention consists, also, in the arrange 
ment of a pipe forming a direct communication between the upper part of 
the steam-chest and the steam boiler, for the purpose of preventing a jump- 
ing of the slide valve.—Not proceeded with. 

162. W. Pickstone, York-street, Manchester, “ Apparatus for discharging 
water from steain pipes.” —Dated 21st January, 1861. 

For the purposes of this invention a vessel is connected to the lowest part 
of an arrangement of steam pipes, so that any water which results from the 
condensation of steam may flow into such vessel, in which there is a float 
with a stem at top and bottom, which pass through guides in order to insure 
the float rising and falling correctly. On the stem, which is below the float, 
is a valve which, when the float is at its lowest position, rests on and closes 
a seat or opening at the bottom of the vessel, where a pipe for conducting 
off the water is affixed. By this simple and inexpensive apparatus any 
water which may flow from the steam pipes into the vessel attached will 
accumulate in such vessel till there is sufticient to raise the float and valve 
connected thereto, when part of the water will flow out of the vessel, 
leaving some of the water in the vessel to cover the valve, in consequence of 
the arrangement being such that the float does not descend to the bottom of 
the vessel, but there is a space between the fioat and the valve which is con- 
stantly filled with water when the apparatus is at work, by which means 
steam will be prevented escaping in that direction.—Not proceeded with. 

166. J. B. Pascau, Lyons, “ Improvements in generating burning gases to be 
applied as a wotive-power, and in apparatus for the same.”—Dated 21st 
January, 1861. 

This invention relates, First, to the novel application to engines (the 
motive power of which is produced by explosive agents) of inflammable 
gases produced by the decomposition of steam passing through incandescent 
coal, thereby causing the ignition. Secondly, to improved apparatus 
generating the said gases, Hitherto in gas engines with explosive agents, 
on the systems of Drake, Balestrino, Hugon, Degrand, Lenoir, and others, 
the inflammable gas motor employed has consisted of gaseous mixtures 
furnished by gus works, or from the distillation or vaporisation of hydro- 
carburets, essential oils, or other liquids or solids, either volatile or com- 
bustible, or, further, of hydrogen gas produced by the decomposition of 
water by combustible metals. ‘Ihe high price of the above-mentioned gases 
has constituted the principal objection to the adoption of gas engines asa 
substitute for steam engines. According to this invention the patentee 
applies to this first kind of engines a gas motor, the cost of which permits 
of its application for the production of motive-power with that obtained by 
steam as an equivalent. He also applies gas produced by the decomposition 
of steam effected by means of incandescent coal to air engines known as 
Ericsson's Lemoine’s, Loberan’s, Franchot’s, and others, employing air and 
superheated and regenerated steam for the purpose of directly reheating the 
gas motor. In the latter case he introduces into the cylinder or other part 
of the regenerator a certain volume of gas and air, the combustion of which 
mixture is effected by means of the electric spark, for example, or an 
incandescent platinum wire or other method. He also substitutes this 
gaseous mixture, which is cheaply produced, for the gas or vapour hitherto 
employed in gas engines. This generator is essentially composed of a 
furnace, in which is alternately conducted, at short intervals of time, first, a 
current of air for the purpose of rendering the fuel incandescent, and then 
a current of steam which, on its coming in contact with the fuel in ignition, 
will furnish inflammable gases (hydrogen and oxide of carbon), which are 
caused to explode or ignite below the piston of the engine, either directly, 
or they may be collected ina g , and afterwards used when required. 
A further injection of air and then of steam will produce a fresh supply of 
gas, and so on. 

186, A. Prince, Trafalgar-square, London, ‘‘ Induction and eduction valve 
Sor steam engines." —A communication.—Dated 23rd January, 1861, 

This invention consists of a hollow cylindrical or conical valve of peculiar 
construction, which receives a rotary motion corresponding with that of the 
engine shaft, and may control the induction and eduction of steam to and 
from one, two, or more cylinders. It also consists in an appliance to the 
said valve to serve the purpose of a variable cut-off, and, furthermore, it 
consists in a certain manner of arranging the said valve whereby the steam 
passages leading from the valve to the cylinder or cylinders are shortened 
to the greatest possible degree.—NVot proceeded with, 


essly for 
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the speed of steam engines or other motive-power.”—Duted 24th January, 
lsél. 

In carrying out this invention, in addition to the ordinary pair of governor 
arms and balls which, as they revolve, expand and contract according to 
their speed, and thus regulate the opening or closing of the valve to cause 
the necessary regularity of the working of the engine, or other motive- 
power, the patentee joints on the ordinary governor spindle an additional 
pair of arms and balls, with the necessary levers and apparatus in connec- 
tion therewith, by which he gains a double regulating power, and secures a 
more certain regularity of speed than lias been hitherto obtained. 

190, |F. G, MULHOLLAND, Great Oxford-street, Marlborough-voad, “* Appa- 
ratus for preventing steam boiler explosions, and for decolourising the 
gaseous products of furnace fuel in a state of combustion.”—Dated 24th 
January, 1861. 

According to this invention a float is connected by a rod toa piston work- 
ing in a cylinder perforated to allow the escape of steam whenever the float 
descends below a certain water line, regulated and determined so as to en- 
sure the tube or tubes or flue-ways being at all times covered or protected 
by water. To the head of the piston-rod a link is attached, the other end 
of same being keyed into a spindle (passing through an enlarged head- 
piece or bonnet having a steam and water-tight division therein), to which, 
on motion being imparted (by the vertical action of the piston-rod), a valve 
is worked in one of the chambers, to which the usual feed-pipes are con- 
nected, or otherwise, whenever convenient, and preferentially to a supple- 
mentary supply direct from the cistern or other source. To the bonnet or capa 
whistle is attached to warn the attendant of any deficiency in the supply of the 
water, and this alarum commences its action the instant the float descends 
to such an extent as to draw the piston below the head of the slots or perfora- 
tions in the guide tube or cylinder. The ash-pit being closed in, and the 
air supply conveyed by metal or fire-clay tubes or chambers to the hollow 
or inverted bridge, becomes highly rarefied in its passage thereto, and by 
acting on the surface only of the fuel the bituminous products of each 
fresh charge of coal are necessarily forced through the incandescent body 
below, whereby they become purified and decolourised.—Not proceeded with. 





Cuass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Sc. 

165. T. Stewart, Northampton-street, Clerkenwell, “‘ Hansom cabs.”— 

2st January, 1861. 

This invention, of improvements in Hansom cabs, relates, First, to form- 
ing the front of such vehicles above the level of the doors of a semi-circular 
form, and enclosing the same with sliding and fixed sashes or glasses; and, 
Secondly, to the application of wings to such cabs to protect persons from 
the wheels on entering and alighting, and to prevent the dirt being thrown 
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in the forward direction. The doors of these cabs the inventor makes to 

open much in the ordinary way, and on the upper part he forms (or mounts 

a piece a the grooves for the sliding glasses. He encloses the space 

above the fixed part of the front at the sides of the doors by fixed curved 

glasses, a standard being carried up from immediately over the hinges to 
the roof to form the frame ; inside of these fixed glasses he forms the con- 
tinuation of the grooves to carry the sliding glasses before mentioned. 

These sliding glasses he suspends at top from a curved rail running round 

the front, on which rail the sliding glasses traverse on wheels, or otherwise. 

—Not proceeded with. 

171. R. and J. Puive. Lower John-street, Golden-square, London, ‘‘ Propellers 
Sor propelling ships, boats, and other vessels in water.”—Dated 22nd 
January, 1861. 

This invention relates to the position and form of the screw blades on the 
boss, and is carried into effect as follows :—The inventors place the opposite 
screw blades on the boss, so that the delivery edges shall lie in a plane 
parallel to the stern of the ship, while the leading edges shall not be in a 
plane parallel to the stern of the ship, but incline forward towards the vessel 
from the front of the boss to the leading corner, and from an angle, or 
nearly so, with each other at the point where they would meet the shaft if 
continued to it.—Not proceeded with. 

176. A. E. Houmes, Derby, “‘ Carriage springs.”—Dated 22nd January, 1861. 

These improvements refer to elliptical springs, and the invention consists 
in connecting the plates forming the ellipses at one or both ends through a 
bow or bows, and loop or loops. The bow or bows may be formed of one 
or more plates of iron or steel, or other suitable metal or material, and the 
loop or loops may be made of leather, caoutchouc, webbing, or other like 
suitable material, strengthened or not with metal, as may be required. 

177. R. A. Brooman, Fileet-street, London, “‘ Tyres for wheels, hoops, and 
rings."—A communication.—Dated 22nd January, 1861. 

This invention consists in forming a faggot built up of bars of iron in 
layers, the bars in every successive layer crossing those in the preceding 
layer, and in treating faggots thus prepared, as hereafter explained, to form 
tyres, hoops, and rings, without a weld or joint round the circumference 
thereof. The faggots are, by preference, so built as to be of an octagonal 
shape in plan, for which purpose bars of different lengths must be used. 
The faggot is brought to a welding heat, and welded into a solid mass under 
asteam hammer by the aid of dies and tools, which then, and by pre- 
ference, at the same heat, round the block and punch a hole through the 
centre. The punching tool drives the greater part of the metal into the 
thickness of the block, and removes only a small portion. The block is 
thus made circular with a hole through the centre. It is again heated, and 
is placed on a shelf having two different diameters, and is there subjected to 
the blows of a steam hammer carrying on its face a die formed to give the 
shape necessary for the outer surface of the tyre, hoop, or ring, in course of 
manufacture. The ring becomes expanded, and when sufficiently, the shaft 
carrying it is driven forward, and the ring is shifted on to its larger 
diameter. The blows of the hammer are repeated until the ring or tyre has 
been sufficiently beaten out, when it is removed from the shaft, and may be 
finished by rolls or otherwise in the ordinary manner.—Not proceeded with. 
183. W. CLARK, Chancery-lane, London, “‘ Ships’ sails.”"—A communication. 

—Dated 23rd January, 1861. 

In making sails according to this invention the inventor unites the 
widths of cloth in regular or irregular quadrilateral figures, according to the 
part of the sail to be formed, and he cuts these quadrilateral figures into 
triangular pieces, or it may be into triangular and irregular four sided 
figures, according to the position they are to occupy in the sail, which is 
effected without any waste of material, the triangular pieces being disposed 
with their angles converging to the point of strain or traction, and the 
several pieces, when combined, making up the area of the sail. The seams, 
formed by the junctions of these angular pieces, converge more or less (in 
square sails) towards the middle of the sail. Between the angular pieces he 
disposes parallelograms composed of parallel widths of cloth, which, in 
square sails, converge towards the middle, one from each of the lower 
corners, and a third centrally from the top to the same point. As the sail 
stretches these pieces can be readily removed in part, or altogether, by 
simply cutting and splicing the binding ropes. He rounds the corners of 
square sails for this reason, that, when a sail is set, and receives the impulse 
of the wind, the bolt ropes of the sides and borders are drawn towards the 
centre, hence it results that the surface between the bolt ropes is diminished, 
and forms the segment of a circle, of which the centre is outside the sail ; the 
latter thus becomes inflated, which renders its power defective when close 
hauled.—WNot proceeded with. 


191. R. Tuomas, Tabernacle-square, London, “ Tyres of wheels for vehicles used 
on common roads.”—Dated 24th January, 1861. 

This invention has for its object the securing of tyres on wheels more 
effectually than heretofore, so that, in the event of the tyre breaking, it 
will, nevertheless, remain attached to the felloe of the wheel. The following 
is an example of the means by which the inventor proposes to effect the 
object of this invention, that is to say, he forms the tyre of the wheel with 
lugs or projections on the edges thereof at certain distances apart, the lugs 
on one edge coming opposite to the spaces between the lugs on the other 
edge ; these lugs are intended to embrace the felloe of the wheel, and may 
be connected thereto by screws passed through the said lugs, or by bolts and 
nuts; or the said screws or bolts may pass through the tyre and felloe, or 
be secured to the tyre and wheel in any other convenient and suitable 
manner.— Not proceeded with. 





CLass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


168. C. Duckwortu, Pendleton, “‘ Manufacturing fabrics for useful and orna- 
mental purposes.” —Dated 22nd January, 1861. 

The object of this invention is to produce a fabric resembling stitched or 
woven quilting, but at a less cost. In performing the invention the inventor 
applies a web of wadding between two pieces of woven fabric, the wadding 
and fabrics being united, when required, by size or other adhesive material. 
This compound fabric is then embossed by rollers, or otherwise, to produce 
the ornamental surface or design required.—Not proceeded with. 

169. G. Wuite, Pancras-lane, London, “ Warping and beaming mill.”—A 
communication.—Dated 22nd January, 1361. 
This invention cannot be described without reference to the drawings. 


178. D. Smetuirs and J. Jackson, Manchester, ‘‘ Healds or harness for 
weaving.” —Dated 23rd January, 1861. 

The nature of this invention consists in dispensing with the knot or knots 
forming the eye of the heald, and in so constructing healds that, when the 
eye and the clasps are worn, the threads forming the heald can be moved 
to displace the portions that are worn, and replace them by other portions 
that are not worn, or the thread forming the eye can be moved separately 
from the threads forming the clasp.—Not proceeded with. 

180. W. Brown, Wigan, “Stripper for carding engines."—Dated 23rd 
January, 1861, 

In carrying this invention into effect, in order to strip the main card 
cylinder from dust, dirt, and extraneous matter, the patentee employs, at 
the back of the cylinder, a stripping roller, covered with wire card, which 
roller is similar to what has been before used ; but, instead of allowing it to 
be always in contact with the main card cylinder, he causes it to move 
forwards and backwards every hour, or other desired interval of time, by 
means of crank pins put in motion by toothed wheels in connection with a 
worm and toothed wheel, or other suitable contrivance. Behind the stripping 
roller he employs a comb having an up and down motion imparted to it by 
a crank or eccentric. When the roller is advanced to the main cylinder it 
dwells the required time as the crank pins pass the centres, and strips the 
cylinder, and when it has returned to its backward position the comb strips 
the roller, and the strip falls below among the fly. 

189. H. HENDERSON, Edinburgh, “‘ Machinery or apparatus for printing yarns 
or threads, purt of which machinery or apparatus is applicable to the 
twisting of jibrous materials.” —Dated 24th January, 1861. 

The patentee claims, First, the covering of the drum or cylinder on 
which the thread or yarn is wound for printing with vulcanised india- 
rubber, or other suitable flexible material, for the purpose of forming a 
soft and yielding surface on which the yarn is wound. Secondly, the system 
or mode of forming the colour rollers of yarn printing machinery or appa- 
ratus of vulcanite, gutta-percha, or other suitable material. Also forming 
the peripheries of the rollers with a flute, groove, or channel for the purpose 
of containing the colouring matter, and preventing its escape laterally 
during the printing operation, as described. Thirdly, the system or mode 
of arranging and constructing the mechanical details of the colour tronghs 
and carriage of yarn printing machinery, as described, or any mere equi- 
valent therefor. 





Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 


154. D. Mann, Rochester, New York, ‘‘ Rotary spading and digging machines.” 
—Dated 19th January, 1861. 

This invention consists in improvements in the construction and arrange- 
ment of rotary spading or digging machines which havea series ora number 
of series of spades or forks upon an endless chain or chains passing over 
appropriate drums or rollers, and which are forced into the ground by the 
onward movement of the carriage carrying such drums and chains, and 
which are caused, when leaving the ground, to turn up or out of the ground 
at a short angle, so as to most effectually stir and loosen the soil. But this 
invention has more particular reference to the manner of arranging and 
supporting such endless chains of forks and spades with their rollers in a 
separate frame, and to so arranging such frame in respect to the truck 





carrying and sustaining it that the digging ap tus can easily and quickly 
be either brought into action to loosen and pulverise the soil, or be rende’ 
inoperative, and in so constructing the whole machine that it is very com- 
pact, comparatively light in weight, and capable of being worked success- 
fully by a team of two to four or more horses, according to its size, and 
which can be furnished at a reasonable price. This invention cannot be de- 
scribed without reference to the drawings. 


181. W. Cuark, Chancery-lane, London, “ Thrashing machines.”—A comivu- 
nication.— Dated 23rd January, 1861. 

This invention relates to an improved thrashing machine to act on the 
heads or ears of the corn; it may be driven by a single horse-power. It con- 
sists of a suitable frame supporting the necessary gear for giving motion to 
the thrasher. This thrasher is formed of a plain and grooved cylinder, sup- 
ported on movable bearings which allow of its approaching more or less 
near to the beater, which (according to the kind of grain to be thrashed) 
consists of metal bars forming a kind of grating. The machine is further 
supplied with inclined planes for the introduction and exit of the straw, a 
draught channel for the dust, in which a rotary fan may be applied, and, 
lastly, with a screen into which the grain falls. Apparatus for cleansing 
and filling the grain into sacks may also be added. 





Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, Sc. 
184. J. Deakin, and J. Cresswen, Birmingham, “ Shutters."—Dated 23rd 
January, 1861. 

This invention consists of improvements in shutters for windows, doors, 
or Other openings, by forming them of laths, either wood or metal strips, 
and hingeing or otherwise connecting such laths together by in-and-out 
joints, in such manner that the transverse section of each pair of laths when 
the shutter is expanded is of a Y form. The laths for an ordinary window 
shutter are hung by cords or chains and pulleys, and if requisite by balance 
weights, horizontally across the opening, and thus by their own weight and 
the socturial form they assume the shutter folds down lath upon lath in 
reversed joints, and may be received into a casing either above or beneath 
the floor ; a cotter, pin, or other suitable stop applied under any one of the 
laths is sufficient to retain the entire shutter when up. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 


161. Lizut. Joun Scort, Michael’s-place, Brompton, “‘ Rifles and their pro- 
jectiles.”—Dated 21st January, 1261. 

In constructing rifles according to this invention the inventor makes the 
barrel by preference 36in. in length, in no case longer than 39in. or shorter 
than 33in. He makes the rifle grooves of the form (in section) of a segment 
of acircle, and to turn more rapidly at the muzzle than at the breech of 
the barrel, making, by preference, a quarter turn in the first 12in. from the 
breech, and a quarter turn in the last Gin. at the muzzle; in no case, how- 
eyer, does he make the turn at the breech more rapid than one-quarter in 
10in., or slower than one-quarter in 14in., and in no case does he make the 
turn at the muzzle more rapid than one-quarter in Sin., or slower than one- 
quarter in Sin. He prefers that the twist of the grooves should be in the 
opposite direction to that which is usual, that is to say, in proceeding from 
the muzzle to the breech, the twist isfrom right to left, in place of from left 
to right. The bore he prefers to be that used by the Government—viz., 
“D77in., but in no case does he make it larger than °65, or smaller than °5. 
He prefers that the grooves should be four in number, but this may be 
varied. He makes the grooves by preference 3-22nds of an inch deep, but in 
no case deeper than }th of an inch, or shallower than 1-16th of an inch. The 
projectile he makes of a cylindrical form, pointed at the end as is usual ; 
it is not less than 1}in. diameter in length, or greater than 2in. diameter, 
the cylindrical part being somewhat greater in length than the conical. He 
forms in it projections to fit the rifle grooves.—Not proceeded with. 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


164. H. Hisuine, Bloomfsield-street North, Kingsland-road, London, “ High 
boots, guiters, knickerbockers, leggings, de.” —Dated 2st Janvary, 1861. 


The patentee forms these gaiters, leggings, or leg part of high boots, of 
one piece of material ; or, when desired to fit the shape of the leg, then in 
two pieces, but in either case the edges (at the line of juncture) are to over- 
lap. A spring may be placed around the top or bottom, or both, as may be 
desirable, so that they may adhere closely to the legs of the wearer, and 
remain securely attached. He also places a sliding adjustment upon these 
leggings, such slide being provided with a set-screw to retain the leggings in 
their places when once drawn tight round the leg. 

174.H R. Corram, St. Pancras Irowworks, *' Folding chairs, cots, dc.” —Dated 
22nd January, 1861. 

For the purposes of this invention, in constructing folding chairs in order 
to their being at times used as cots, a chair is constructed of iron or other 
suitable metal or material, with two arms and a back, which are preferred 
to be made of open framed work, more particularly when of metal. The 
seat is arranged to fold by being hinged to the back rail of the chair. The 
chair is supported on four legs. In these respects the chair does not differ 
from others which have been previously made ; but in order that the seat 
may be extended in front, a rectangular frame is hinged to the front of the 
chair, and this frame is so arranged that it may fold under the seat of the 
chair; and it has folding legs applied to it, so that, when the frame is out 
so as to extend the seat of the chair, these folding legs come to the floor and 
support the extended or external frame, which has also projections on its 
two sides, and a projection at the end, which projections, when this external 
frame is folded under the seat of the chair, are on the under part of the 
external or folding frame, but, when the frame is unfolded from the seat of 
the chair, these projections at the sides of the frame form continuations of 
the elbows of the chair, and thus are the two sides inclosed, whilst the back 
of the chair and projections at the end of the folding frame close in the ends, 
and the chair is thus converted into a cot. 





Cass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

163. R. Musuet, Coleford, “* Cast steel.” —Dated 21st January, 1861. 

This invention consists, Firstly, in adding to steel, or to any mixture of 
materials which when melted produces cast steel, a mixture of granulated 
pig iron, cast iron, or refined iron, and pulverised titanium ore, titaniferous 
iron ore, titanic acid, or oxide of titanium, and melting the said steel or 
steel producing materials, and the said mixture of granulated pig cast or 
refined iron and pulverised titanium ore acid or oxide together in the said 
melting pot or crucible, in order to alloy the titanium, or a portion of the 
titanium contained in the said titanium ore, acid, or oxide, with the cast 
steel melted from the steel or from the mixture of steel producing materials, 
operated upon so as to produce thereby an improved quality or qualities of 
cast steel. The invention consists, Secondly, in adding to steel, or to any 
mixture of materials which when melted produce cast steel, a mixture of 
granular pig, cast, or refined iron and metallised deoxidised ilmenite or 
compound ore of titanium and iron, and melting the said steel or the said 
steel producing materials and the said mixture of metallised deoxidised ilme- 
nite or compound ore of titanium and iron and granular pig cast or refined 
iron together in a melting pot or crucible, in order to improve the quality 
of the cast steel obtained. 


Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
175. J. Cuatrerton, Highbury-terrace, and W. Smitu, Pownall-road, Dalston, 
* Telegraphic cables.” —Dated 22nd January, 1361. 
For the purposes of this invention, in order that the gutta-percha in- 
ulating coatings should not be subjected to heat in the process of manu- 
facturing a cable (as has heretofore been the case when applying hot pitch, 





resin, and other matters together with or after the fibrous materials and 
wire coatings have been applied round the gutta-percha coated wires) the 
patentees apply oxides or carbonates of lead, or other preparation of that or 
other metal combined with tar, oil, or varnish, together with the fibrous 
materials, and externally of the insulating gutta-percha coatings, whether 
wire be employed as well as fibrous materials to give strength to the cable or 
not. For these purposes the fibrous material used, whether made up in the 
form of tape, yarn, cord, or otherwise, is coated or saturated with the paint 
or composition above mentioned, and by preference in the act of applying 
such fibrous materials, and whether such fibrous materials are wound | 
spirally around or laid longitudinally over the surfaces of the gutta-percha ; 

and it is preferred to bind an uncoated tape exterior of the saturated coat- | 
ings of fibre, in order that the cable may be at once coiled. ' 


— ———__— —__ _-_., 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 


Tue Iron Trave: Continued Improvement: Demand for Shi 
building and for Agricultural Purposes—P1a Inox Tales: p> 
guor : Great Reduction of Make—Coat Trave: Condition Unaltered 
—GENERAL Manuracrurtne Traves: Slight Improvement : Expected 
Increase in the Demand Jor Military Arms: Surprising Inquiry for 

in Plates — Pubic Jowr-Stock COMPANIES IN THE Wesr 
Mipianps: Banking: Water, Gas, and Wagon Companies—A 
Ciever Lirtee Excise—A Stream Horst ror Ratsine MINeRats 
AND WATER FROM Mines. 


We have to report a continued bat slight improvement in the iron 
trade of South Staffordshire. The brilliancy of the weather is doing 
much to increase the cheerfulness of feeling which we have noted 
in the past fortnight ; but this does not produce an increase of orders. 
An increase of orders, however, there is; and we are thankful for 
little. “As times go,” therefore, some makers were disposed to be- 
lieve themselves tolerably well off for orders. At the same time 
there were men on Change in Birmingham yesterday (Thursday), 
and in Wolverhampton the day before, who complained that they 
were without “scarcely an order.” But such makers do not occupy 
a very prominent | pe in the trade. In contrast to such makers 
we have the set-off of those who, in consequence of the strike of 
the puddlers, are pressed to complete orders to a degree that has not 
been perceptible for a long time past. A few days brisk working, 
however, will, it is expected, enable such orders to be completed, 
and thus put an end to the complaints. The demand runs equally 
upon good iron for shipbuilding purposes chiefly, and upon iron of 
a less valuable description for the agicultural implement maker or 
the smithy of the blacksmith. The improvement in the latter 
branch of trade is due, in great part, to the brilliant weather with 
which our country is now being so conspicuously privileged. The 
demand for the former description is traceable to a little activity on the 
Tyne, the Mersey, and the Thames, in iron shipbuilding, as well for 
the merchant service as for the navy, whether home or foreign. Now 
that the Warrior has nearly ceased to demand the means of her exist- 
ence fromthe iroumaster, the latter receives gladly the intelligence that 
her place on the stocks is soon to be supplied by an iron steam-ram 
for the Russian Government of no less than 3,500 tons burthen. We 
are glad to mention that the shipbuilders who make for the merchant 
marine are now displaying a carefulness respecting the quality of 
the plates supplied to them, which was not observable before the late 
serious disasters at sea in the case of iron vessels. Very little is being 
said at present here respecting “ homogeneous metal ;” soon, how- 
ever, the matter will be so forced upon the trade, that even iron- 
masters of South Staffordshire will have to direct their attention to 
it as they have not hitherto done. About a twelve month ago one 
firm had begun to look into the matter with a view to the ship- 
building requirements, but ultimately abandoned all intention 
of disturbing the routine of their profitable concern, for the 
present at least, The Battle of Bull's Run is occasioning onl 
regret here, because of the probability of the shocking strife 
being likely to be prolonged by the issue which attended 
it. The new American Tariff Bill is, we perceived followed by 
another measure of the same class by one Senator Simmons, who 
proposes to increase ten per cent. all duties that are not fifty per 
cent. on the cost. ‘The prospects of the American market are, verily, 
very poor at present. 

The pig iron trade is alleged to be no duller by those who are 
interested in making the statement, whilst buyers allege that they 
are now receiving offers of pigs at lower rates than have hitherto 
prevailed in this quarter. And this, notwithstanding the fact that 
from the first week in January to the first week in July as many as 
63 blast furnaces have gone out in Great Britain, including 22 in 
this district and North Staffordshire. ‘These deductions are arrived 
at by comparing the January list of Mr. 8. Griffiths with that which 
appears in-another part of this impression of Tue Eneiverr. 

The coal trade is without alteration, Better than three weeks 
ago, but not improved on last week. 

The general manufacturing trades are slightly improved in most 
branches; and the small arms trade are looking for the repulse from 
Manassas to put fresh spirit into the foreign demand for arms, which 
was beginning to slacken. 

To the utter surprise of all in the tin-plate, an order for no fewer 
than 3,000 boxes is now in the market. 

The twenty-fifth annual meeting of the Birmingham and Midland 
Banking Company has been held, and the usual dividend of £4 per 
share for the half year declared. The clear profit of this concern 
in the twelvemonth, after deducting even income-tax, was 
£40,111 11s, 7d. The paid-up capital is £165,000. 

The directors of the Birmingham Banking Company have sent out 
a circular notifying a dividend of 10s., and a bonus of 5s. per share, 
for the past half-year. 

The guaranteed dividend, at the rate of 4} per cent. per annum, 
has just been declared payable to the shareholders of the Wolver- 
hampton Old Waterworks Company for the past half-year. 

A half-year’s dividend, at the rate of 4s. per share, free of income- 
tax, is now being paid to the shareholders in the Bilston Gas Com- 
pany. 

The Willenhall Gas Company have just declared dividends at the 
respective rates of 5, 7}, and 10 per cent. per annum (according to 
the class of scrip), and they have also reduced the price of their gas 
to 4s. 6d. per thousand to consumers of 40,000 per quarter and under, 
and 4s, to consumers of a larger quantity. The directors have made 
a call of £1 per share on the new six per cent. preference stock, and 
have intimated that, upon shares paid up in advance to a limited 
amount, 5 per cent. interest will be allowed. 

The directors have declared a dividend at the rate of 4s. per share, 
equal to 8 per cent. per annum, for the half-year ending 30th June, 
1861, on the capital paid up, reckoning from the date at which each 
call became payable. 

On Wednesday we paid a visit to the wharf of Mr. A. Ship- 
ton, C.E., Wolverhampton, where that gentleman has at work a 
steam engine of novel construction, which he has just patented, and 
which is a modification of Mr. Shipton’s engine shown at the Great 
Exhibition of 1851, where it was employed to drive a large portion 
of the Manchester cotton machinery. The engine is of 26-horse 
power, and works a cut-nail factory, a washer pressing works, saw 
mills, &c. Although heavily loaded it seemed to do its work with 
great ease and economy. ‘I'he space it occupies is about 4ft, Gin. by 
the same, and about 3ft.Gin. high. This limited space shows the 
engine to be, certainly in respect of size, admirably adapted to screw 
vessels. On the main shaft a cylinder is keyed eccentrically, and 
this works in a steam chamber suspended by a central bearing, in a 
beam resting on piilars attached to the bed plate; the top and 
bottom of the interior of the steam chamber is semicircular, 
and adjustable plates are fitted in the centre, which 


| are in contact with the periphery of the cylinder. On 


the ends of the steam chamber are attached plates having holes 
through which the main shaft works clear, The admission of steam 
alternately top and bottom, of this eccentrically disposed cylinder, is 
by means of aslide valve, as in the ordinary engine ; and this cylinder 
is propelled up and down, and, during its propulsion, the shaft is 
caused to revolve. This plan is manifestly “ the most direct means 
of converting rectilinear into circular motion.” The engine is 
remarkably simple in its construction, and, no doubt, can be made 
very cheaply. Being self-contained it requires but light founda- 
tions. 

Mr. J. Wright, of the Dudley Foundry, has invented a patent 
steam hoist, by which either water or minerals can be raised in a 
much speedier way, and at far less cost, than by the ordinary means. 
The following is a description of the invention :—A steam cylinder 
of the same length as the distance to which it is required to raise or 
haul the weight is fixed in a direct line with the direction in which 
the weight is to be raised or hauled. In the cylinder a piston works, 
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and, when the piston is at one end of the cylinder, the 
raised or hauled is connected to the end of the piston-rod. Steam is 
then admitted into the cylinder behind the piston, by which the 
piston will be forced to the other end of the cylinder, and will thus 
raise or haul the weight with it. The cylinder is, by preference, 
made in lengths, which are bolted together, so as to form a cylinder 
of requisite length. In employing this apparatus for raising 
water Tom mines or from other places, a forked piece is attached to 
the other end of the piston-rod, from which is suspended, on axes, a 
bucket, in the bettom of which there are valves opening inwards, 
This bucket, when at its lowest point, descends into the water at the 
bottom; and the valves, opening inwards, allow the bucket to fill. 
Steam is then admitted into the cylinder below the piston, when the 
piston will be forced to the top of the cylinder, raising the bucket 
with it. The bucket is then emptied by being turned over on its 
axis. When the bucket is empty, the steam is allowed to escape 
from the cylinder, when the piston and bucket will descend, and the 
same operation will be repeated. In order to raise minerals from 
mines, a cage or basket, similar to that now employed, is attached to 
the end of the piston-rod, in place of the bucket. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 





Liverroo.: Precautions against Fire in the Dock Warehouses: The 
Palm Oil Trade: Arrival of a Turkish Steam Frigate: The Great 
Eastern: The Cunard Lise: Wallasey Waterworis, &e.—Statu or 
TRADE AT SHerrieLp—Norruern Martens: Radway Movements: 
Decline of Coal Exports to New York: Proposed Dock Extension at 
Sunderland, §c.— ‘Tne Cray Cxoss Cottimey Accipentr: Verdict of 
the Jury—Tue Leevs Iron axp Macuine rapes: The Paper 
Manufacture — OLvuam, Asuron-uNpER-LyNe, AND GuipesripgE 
Rawway: Growth of Oldham—Exuiurrion av Lixconn—Guascow : 
Lighthouse Inspection : Steam Shipluitding. 


Ar the last meeting of the Mersey Docks and Harbours Board an 
interesting report was submitted by the Warehouse Committee as to 
the means in existence for preventing and extinguishing fires in the 
Liverpool Dock warelhouses—a subject invested with special in- 
terest through the recent frightful conflagrations on the banks of the 
Thames. It appeared from the report that, for the prevention of 
fire at all the warehouses, the labouring men, before proceeding to 
work, are subjected to strict search, to prevent the introduction of 
pipes, matches, &c., and that occasionally during the day a further 
examination of their clothes is made; that no goods in a heated or 
damaged state are housed within the warehouses, but are kept upon 
the open quays or in the roadways, and notice to remove them is 
immediately given to the importers, the special attention of the 
_ being at the same time called to them; that all lights required 
or use in the warehouses are issued from the store in locked lan- 
terns, and are brought back to the storekeeper at the close of business 
to be extinguished and locked up; that the hatches of the housing 
sbafts are put on every night, and the floors examined at the close 
of business each day by steady and competent men selected by the 
superintendents, who report all safe before the premises are left; 
that, at the close of the warehouses each day, the keys are either 
lodged with or placed where they are immediately accessible to the 
police, and by a recent arrangement an examination of the premises 
1s made in detail every evening by members of the fire brigade, who 
certify such examination in books kept for the purpose; that, for the 
extinguishing of fire, waterpipes are fixed upon each stairease, with 
taps and hydrants for each floor, together with hose and branches, 
an additional supply of which is also kept in the gate-keepers’ huts, 
and every evening a number of buckets are filled with water and 
placed upon the quays (all this apparatus is kept in working order 
and tested monthly, by which arrangement the police, gate keepers, 
and others are kept conversant with the positions of the plugs, 
valves, taps, Kc.) ; that placards, reference boards, &ec., are placed in 
conspicuous positions at Stanley and Wapping warehouses, indi- 
cating where all the implements, Xe., can be found; and that, for 
easy access to the warehouses, panel doors have been made in the 
external warehouse doors to give admittance from the outside if 
required, and that the internal iron doors are closed every evening, 
but not locked, In moving the adoption of the report, Mr. Arnold 
said he hoped it would be seen that they were in possession of 
means for grappling with fires which were not at the disposal of 
the owners of the property recently destroyed on the south bank of 
the Thames. He hoped the report would satisfy the board that 
every means at their disposal was availed of for the prevention of 
fire, and if a fire did break out they had means at hand effectually to 
extinguish it. With regard to the construction of warehouses, he 
might state his individual opinion that it would be desirable in con- 
structing future warehouses that there should be more frequent 
divisions between the warehouses. One other interesting fact was 
stated at the sitting of the board—it was intimated by a number of 
firms in the African trade who applied for better accommodation, 
that the import of palm oil at Liverpool had been gradually in- 
creasing until it had now reached a total of £1,000,000 per annum. 
As regards other Liverpool matters, the Great Eastern is expected 
to arrive in the Mersey on Friday or Saturday next (the 15th or 
16th inst.) from Quebec, and she will sail again for America on the 
10th of September. A large ‘Turkish steam frigate, the Paid Genard, 
has arrived at Liverpool from Alexandria, for repairs. The Cunard 
Company are engaged in re-organising their fine fleet by the sale of 
several of their steamers, and the substitution for them of new 
vessels of greater power, fitted with every recent improvement. A 
short time since the Etna was sold to the Liverpool, New York, and 
Philadelphia Steamship Company; and the Jura, a fine serew 
steamer, of 2,200 tons burthen and 400 horse power, which did good 
service as a transport during the Crimean war, has now been dis- 
posed of, These steamers are replaced by the splendid steam-ship 
Scotia (paddle); and an almost equally fine vessel, the China, built 
by Messrs. R. Napier and Son, Both these new vessels will be de- 
voted to the mail service between Liverpool and the North American 
continent—it would be a bitter satire at present to call the American 
territory the United States. Great rejoicings took place in Wallasey 
on Friday and yesterday week, in celebration of the completion of 
waterworks for the supply of that district, and of the Board of Com- 
missioners having the management of the Seacombe, Ngren ont, and 
New Brighton ferries handed over to them. The waterworks econ- 
sist of a well and tower, besides the usual appliances for re idering 
the water available over the district. The well is sunk in the new 
red sandstone, to a depth of 105ft., and it produces water at a rate 
of 1,000,600 gallons in 24 hours, The tower is 40ft. juare, and 



































91ft. in height from the ground, and on the top of this rests a capa- 
cious iron tank. There is an internal pillar of brickwork 10ft. 
square, containing a spiral staircase reaching through tho tank and 
to a “look-out” platform on the roof, whieh is 114ft. from the 
round, ‘The tower to the top railing is 120ft. in | ‘I iew 
rom the top is very fine, commanding a range of many miles, 
reaching to the Welsh bills, and, under e states of thi 
atmosphere, even to the Isle of Man. The vw: raised from the 
well by an engine, nominally of 50-horse } The tower and 


. George son and 


other masonry were constructed by Messr tl 
Co., who also sank the wells, and Messrs. Thomas Melling ; 
Rainhill, constructed the engine, and supplied the eastings 
having been executed from designs by Mr. Robert Rawlinson, C. 
The ferries, formal possession of Which was handed over to 
the Local Board on the occasion referred to, were purchased from 
Messrs. Coulborn at a cost of £60,000, including the plant; and, in 
addition to the five steamers so acquired, two other fast boats have 
been engaged, and the “line” passes backwards and forwards every 
quarter of an hour. . 

American orders come to hand but sparingly at Sheffield on 
general account, but tolerably freely for war materiel. At Notherham 
® considerable number of bayonets are being made, with which it is 
pepeees— sine, that it should be so!—that American hands shall 

brue themselves in American blood. Good orders have been re- 
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ceived by several firms for files and steel from France, Italy, and 
Germany. For the last named country a fair trade is doing in edge 
tools. Orders from Spain have somewhat fallen off, and the home 
trade continues extremely stagnant. 

We glean several facts of interest from the North. The half- 
yearly report of the North-Eastern Railway Company, submitted to 
the meeting of proprietors at York yesterday (‘Thursday), showed 
an increase of £46,218 in the traftic receipts (of which was £34,619 
was derived from goods), while the working expenses were 
augmented to the extent of upwards of £34,000, by an increase of 
train mileage and the severity of the winter. The directors expressed 
satis n at the rejection of the Derwent Valley bill (to which re- 
ference was made last week in these columns), and recommended a 
renewal of the application iament for a line through the 
Shotley Bridge and Consett distri The dividend of the Stockton 
and Darlington Company is at the rate of 9 per cent. per annum, and 
it is proposed to increase the ordinary capital to £2,000,000. The 
South Durham line, from Barnard Castle to Tebay, has been opened 
for mineral traffic, and will shortly be ready for passengers. 
North-Eastern Company has received Parliamentary san 
complete the North Yorkshire and Cleveland line by extending it to 
Grosmont, to improve the Whitley line by adapting it for locomotives 
throughout, and to construct a line to Otley and Ilkley. The 
directors add:—* The proprietors will recollect their decision to 
subseribe £50,000 to a new company formed in Hull, for constructing 
a dock in the west foreshore of the Humber. A bill for the above 
object was brought before Parliament, but a similar scheme, pro- 
moted at a later period by the Old Dock Company, obtained Parlia- 
mentary sanction, The works are to be completed within a limited 
time, and your directors therefore hope that the great object they had 
in view in supporting the new company will be found to have been 
secured; and that the increased dock accommodation, 
































much 
required, will be soon supplied in the situation best calculated to 
promote the general interests both of the port of Hull and of this 
company. A new company was lately projected for the formation 
of a line from the South Yorkshire Railway, near Thorne, 
to the Hull and Selby Railway, near Staddlethorpe. The line 
proposed being, in the opinion of your directors, ill adapted for the 
accommodation of the district, they arranged with the promoters for 
the withdrawal of their scheme, pledging themselves, at the same 
time, to recommend to this company the construction of a similar, 
but much improved line, having Doncaster as its southern terminus.” 
A marked falling off is observable in the shipments of coal from 
Newcastle to New York in consequence of the perturbed state of 
American affairs; in April the quantity shipped amounted to 11,276 
chaldrons, but in May it fell to 8,028 chaldrons, and in June to 
2,517 chaldrons. At the last meeting of the River Wear Commnis- 
sioners it was stated that the engineer, Mr. Meck, had prepared a 
plan for an extension of the dock at an estimated cost of £165,000, 
so as to secure a 20-acre dock with a lock into the new tidal basin of 
the sea outlet. The whole question is under consideration by a 
committee, and an application will be probably made next session 
for a new Act of Parliament if it should be deemed necessary to seek 
for fresh powers. ‘The present revenue derived from the dock shows 
an increase, and has reached a satisfactory total. Capt. Herbert, 
R.N., hitherto manager of the Swansea docks, has been elected 
general manager. Ina cutting on the South Durham and Lanea- 
shire railway extension at bluestone Grange, near Barnardeastle, in 
addition to a small bed of coal, the navvies have cut through a vein 
of lead ore. 

The inquiry into the circumstances attending the dreadful colliery 
disaster at Clay Cross op the 11th of June, when, it will be remem- 
bered, twenty-three men and boys lost their lives, was brought to a 
close on Iriday. Mr. Hedley, Goveriment Inspector of Mines, 
Messrs. Woodhouse and Jeffeock, mining rincers, and other per- 
Sons, e scientific evidence. The jury observed in their verdict :— 
“We find that the death of Francis Bradley and others took place 
from the water accumulated in No. 1 workings having broken into 
No. 117 stall, worked by Nathaniel Dawes, at No. 2 pit, and that 
there was not a sufficient barrier to keep back such water, in conse- 
quence of the cool in the deep of the level in No. 1 pit having been 
worked for a distance of 42 yards beyond the south-eastern boundary, 
shown in the working plan, but there is no evidence to prove by 
whom, or under what circumstances, such coal worked to 
beyond such boundary. The jury recommend that in all cases where 
working sare approaching toa distanc Cc oW here a barrit r is proj se d 
to be lett, notice should be given by the owner of the collieries to 
the inspector, with a view to provide for the safety of the mine; and 
they consider it desirable in all such cases for coal owners to drain 
the old workings on the property they are working. The jury are 
of opinion that several of the workmen were blameable for neglecting 
their duty under the colliery rules, and they recommend that, in 
the absence of any ordinary deputy, a well-qualified person shall be 
appointed to fulfil the duties of such deputy.” 

‘The Leeds Chamber of Commerce, in their report on the trade of 
that towa and district, state that, at the various forges the usual 
amount of activity prevails, while, in the general machine and tool 
making departments, a satisfactory amount of work has been 
executed. In the cut nail trade the demand has slightly improved, 
though, in consequence of excessive competition, prices are not very 
remunerative. With regard to the paper manufacture, the report 
notices a decided improvement, several large orders having been 
given out by dealers in anticipation of the increased demand expected 
when the repeal of the duty takes effect. 

A few more miles of railway have just been opened for traffic in 
rail-ridden Lancashire, under the title of the Oldham, Ashton- 
under-Lyne and Guide Bric The line, which is 5} miles long, 
traverses a very undulatory country, and the cost has been about 
£140,000, The deepest cutting on the line is at Dean Shut, between 
Oldham and Park Bridge; it is S6ft. deep. The highest embank- 
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meut is at Lymehurst, between Ashton and Vark Bridge, and is 
80ft. high. There is also an embankment nearly the same height at 
CGaammer Ilog, a little nearer Ashton. The viaduct near Park 
bridge is the great engineering achievement of the line. It is of 





ndhastwelve semi-circular arches; nine of them with 
At each end there isa 
60ft. from 
mm of the ravine, and 100ft. to the top of the 
pier. The viaduet is 200 yards long. The foundations of the pi 
are laid on the solid rock. The stations on the line at 
street, Oldham; at Charlestown (for Ashton-under-Lyne); andat / 
ton Moss, At ation, which took place in celebration of 
ing of the line, Mr. John Platt stated that the rateabl 
perty in the township of Oldham, which in 1851 was 
increased in 1861 to £151,227; and, in view 
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wealth, Mr. Platt argued that the district deserved mor ) 
accommodation, 

An exhibi rts, science, and manufactures, has been opened 
at Lineoln. A intial building 95ft. by 47 with a nsept 
{7it. by 17ft., v I the purpose by 3 i and 
Rireh, under of Messrs urd 
The exhibitic 
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n Works, Renfrew, two or three vessel r advance 
ird, of Greenock, have all but ready for launchir 
vessel for the Bremen and New York Company, 
ywed by a 2,000 ton iron screw vessel, of 500-h , 
power, for a C: company d Messrs. Scott, of Cartsdyke, are 
building three 500 or 600 ton passenger boats for the Mediterranean. 
Messrs. Laurence Hill and Co., of Port-Glasgow, have launched a 
serew steamer, of 185ft. length, 25ft. breadth, and 15ft. moulded 
depth. She has a full poop, is built to class 12 years A 1 at Lloyd's, 
and is being fitted with engines of 120-horse power. Messrs. 
Laurence Hill and Co., have also in hand a small screw steamer, 



























building on their own account, of about 250 tons. A new deck 
saloon passenger steamer, built expressly for the traffic of the 
Caledonian canal, by Messrs. Hutcheson, has arrived at the Muir- 
town Locks. A day or two since an unimportant fire occurred on 
board the Black Prince, caused by spontaneous combustion, or some 
other unknown cause. No damage was done to the ship or her 
fittings, only afew shavings and chips of wood being burned and 
charred, and the fire was put out with a couple of buckets of water. 
Parties have been appointed to go through every part of the ship 
after the others are away, for the purpose of putting out all fires and 
lights, and two watchmen are stationed on board all night. 








PRICES CURRENT OF METALS, 
Eritish Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin, 
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IRON, English Bar and Bolt:— IRON, Swedish, Indian rtn ll 0 0 
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e680 . 1 Russian CC N Dwarrive,, 16 0 0 ,, 
5100 4, | STEEL,Swedish Keg, ham, 15 0 0 25 
7 00 1 | Ditto, rolled ow 0608 o 
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10 1070 =, 0 0103 ,, 
SSP ss on , 
R 760° . | ee « 
Nail Rh i 7 @0 , iS ae 
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pa » 6 montl §Ss¢ . Russian .. fo . 
Old, to ew » ©8680 © LEAD, British 910 0 2 
Railway Chairs, in Wa » 400 = ,, | Spanish ........ on 9080, 
i inClyde,, 3150 ,, | W. B.at Newcastle o SMR? « 
Pig No. 1, in Clyde ..+- DILG 4, | Sheet .seeeseerereeeeee op 2015 0 ,, 
o-dths No.1 & 2-5ths 216 TIN, English Block,nom..,, 117 0 0 ,, 
AT ape S TS ° » | Ber » +» 118 00 ,, 
No, 1,in Wales.....- » 300 , | Refined ,, oie 86 «x 
No.1, in TyneandTees,, 2100 ,, | Foreign Banca.. eo? « 
. z ove S78 « 1 oe aus" ee . 
: e Pig | N PLATES, ‘ 
) the 6 a BHO a I coal, 1C 86 3 
Works, L. W.,nom | Ditto 1X » 1146 , 
Welsh Forge Pig (all 350 | Coke, 1C 136, 
Mine), at the Port.. ” » |} Ditto IX 386 «w 
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RaAiLs.—The Market is steady ; no alteration in price. 

Scorcu Pia InoN.—A good business has been done at a shade higher than 
last week, viz s. but this has not been maintained; prices have receded 
to 51s. 6d., which is the closing quotation for cash, and three months open 
52s, Gd. per ton, Mixed Nos. Warrants f. 0. b. in Glasgow. 

SpeLTeR.—Some business at £16 10s. on the spot, but the Market is now 
rather firmer, and it cannot be had under £16 15s, and £17. 

Correr in good demand at current rates. 

LEAD in somewhat better inquiry, but no improvement in price. 
_—English in fair demand. In Foreign but few sales reported, and 

wrieces quoted lower; Banca £115 and £116, and fine Straits sold at 
£110 to £110 10s. 










Moate Anv Co., 65, Old Broad-street, London. 
August 8th, 1861. 





TIMBER. 






























1861. 1860. | 1861. 
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710 §10 | Staves, per standard M 


Lathwood, Dantz, fm 6 
St. Peters. 8 
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910 10 10 
| puncheon 16 0 180/18 @ 220 


Deals, per C., 12 ft. by & ; 
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SCOTCH PIG IRON REPORT. 
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MANUFACTURED IRON, 
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GiasGow, 7th August, 1861. 

Since this day week our Pig Iron Market has been less buoyant, and 
there has been less demand. The news from America has tended to dis- 
courage speculators for a rise, and there is more inclination to sell. 

The demand for shipment is slacker, but the home consumption is im- 
proving. 

Exports last week were 11,971 tons against 10,949 tons in the correspond- 
ing week last year. 





Suaw, Tuomson, and Moorr, Metal Brokers. 


Tne New Iron-Ciap Fricates.—-The designs for the six new 
ironsides the Admiralty are about to build have not been yet made 
licly. Official rumour says that they are to be 40ft. 

, dit. wider beam, and with a flatter floor than either the 
rrior or Black Prince. They are to be of 7,500 tons, instead of 
6,500, and this additional thousand tons and greater midship section 
will enable them to carry armour-plates over all, from stem to stern. 
They will have no beak of any kind, but will be almost as straight 
id stern as the little river steamers. The stem, however, 
i a right angle from the water, will be as sharp and 

sofa wedge. 

Wetsy Pvoin.—Pugin’s patience was often tried by 
conduct of those who sought his professional services ; 
sent for by a noble lord, whose seat in Lincolnshire 
injured, and partly destroyed by fire through the 
stove, to advise him on the work of restoration, 
and suggest such improvements as might occur to him, he at once 
pointed out what ought to be done, remarking upon the bad taste 
yet remaining in the details of the portion of the house not destroyed, 
plainly intimating that the whole building should be reconstructed. 
Bei interrupted occasionally by the noble proprietor asking, 
“Weill, what shall I do? what shall I do?” “Do,” exclaimed 
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Pugin, “ why put a barrel of gunpowder and blow up what remains, 
and when it is demolished then I'll tell you what to do;” a piece of 
advice not acted upon, and the house was restored in the same 
debased style, but not, as may be imagined, under the professional 
guidance of Pugin.—Recollections of A. Welby Pugin. By Benjamin 
Ferrey. ; 
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Mr. Wituiam H. Munvz, of Millbrook Lodge, near Southampton, 
has lately patented the American railway signal cord, as applied to 
passenger trains, the arrangement being that so often mentioned in 
these columns. Without discussing the patentability of the signal 
cord (for Mr. Muntz does not patent it as “a communication from 
abroad”), we may show from his specification the exact mode of its 
application to railway carriages. Mr. Muntz says:— 

“ The object of this invention (?) is to afford facility to the pas- 
sengers or guards in railway carriages for communicating with the 
guard or engine driver in case of accident or extreme danger, by 
very simple and inexpensive means, which can be attached and 
detached with the greatest ease when the carriages are connected or 
disconnected. The invention consists principally in providing each 
carriage with a rope or cord made of vulcanised india-rubber (or 
common rope covered with leather or other material) passing 
through metallic tubes, attached by brackets or otherwise, under the 
roof of the carriages inside. The ends of the said rope being 
outside the ends of the carriages or tubes, and furnished respectively 
with a spring book and an eye or ring, by which they are 
connected, so as to form one continuous rope from one end 
of the train of carriages to the other. In each or any of the car- 
riages or compartments, a small space is left between the ends of 
the tubes where the rope may be grasped by the passengers when 
it is desired to sound the signal; or, if preferred, the tubes which 
inclose the ropes may be supported above the roofs of the carriages 
outside by means of standards, which are capable of being readily 
adjusted either higher or lower,so as to bring the tubes on all the 
carriages, vans, or trucks of a railway train as near as possible to 
one level; and in those carriages, or compartments of carriages, 
where it is thought desirable to afford the means of communication, 
a small rope or cord, or iron rod, with a ring or handle attached 
(and which is connected to the main rope), descends through the roof 
of the carriage. ‘The extreme ends of the main rope, in either case, 
may be connected to a bell or other alarm in each guard’s van; the 
guard of the first van having under his control a small bell or other 
alarm, on the engine or tender, to warn the engineer, or the rope 
itself may be extended so as to communicate to the steam whistle, or 
to a bell or other alarm on the locomotive, engine, or tender. 

“ The signal is given by pulling the rope or iron rod in any one of 
the compartments, at the space between the tubes (or, if the tubes be 
outside, by pulling the handle attached to the cord), which will 
sound the signal at the extreme end of the rope in the guard’s van 
on the engine or tender. A ‘tell-tale’ apparatus may readily be 
connected to the signal, so as to call attention to the particular car- 
riage or compartment from which the signal was sounded. It will 
be evident that should any of the carriages become accidentally dis- 
connected on the journey by the snapping of the couplings, or 
otherwise, the danger signal will be sounded, either before or at the 
moment of the breaking of the rope, and thus warn the guard and 
engine driver. 

“The illustrations exhibit the’application of the invention when the 
tubes through which the ropes pass are suspended inside under the 
roof of the carriages. Fig. 1 represents a side view of two first-class 
railway carriages, with the invention applied; and Fig. 2 is apartial 
section of the same on an enlarged scale, showing more clearly the 
details of the arrangement. A, A, are metallic tubes, suspended 
immediately under the roof of the carriage by the brackets or 
hangers B, B ; ©, C, is the rope passing through the same, and con- 
nected by the spring hook D,D, and eye or ring E, E; F,F, are 
stops to prevent the rope from slipping into the carriage when 
unshackled or disconnected. It will be observed that between the 
ends of the tubes A, A, inside the carriages, there is a space where 
the rope is exposed to view, and it will be evident that, by pulling 
the rope at this part, any alarm connected to the end of the rope may 
be readily sounded. It is not proposed to afford this means of com- 
munication in every carriage or compartment, but only where it may 
be thought desirable, and in all the other carriages or compartments 
the tube A, A, is made continuous, without any break or space. 

“If it should be thought desirable, any form or construction of 
‘tell-tale’ apparatus might be attached to each carriage where the 
facility for the passengers communicating is afforded, so as to call 
the attention of the guard to that particular carriage whence the 
alarm has been given, so that he might, if he thought proper, by 
walking along the foot-boards of the carriages, ascertain the cause of 
the alarm before he signalled to the engine-driver to stop the train.” 


We may add that the signal cord, running through the upper part | 


of the carriages (generally inside), and connected throughout by 
spring hooks, and to the whistle or a gong on the engine, has been 
employed for many years on every railway in America. 





Locomotives on Common Roaps.—The bill for regulating the use 
of locomotives on common roads has now become an Act; but the 
clause, as proposed by the House of Commons, giving power to the 
Lord Mayor and Metropolitan Board of Works to restrict the use of 
locomotives within the metropolis, is altogether omitted, on amend- 
ment by the House of Lords, from the Act. 


St. Swirnin’s Day.—The value to be placed upon the popular 
notion that if it rains upon the 15th of July it will do so for the 40 
succeeding days may be learnt from the following facts, from the 
Greenwich observations for the last 20 years. It appears that St. 
Swithin’s day was wet in 1841, and there were 23 rainy days up to 
the 24th of August; 1845, 26 rainy days; 1851, 18 rainy days; 1853, 
18 rainy days; 1854, 16 rainy days; and in 1856, 14 rainy days. 
In 1842 and following years St. Swithin’s day was dry, and the 
result was in 1842, 12 rainy days; 1843, 22 rainy days; 1844, 2u 
rainy days; 1846, 21 rainy days; 1847, 17 rainy days; 1848, 31 
rainy days; 1849, 20 rainy days; 1850,17 rainy days ; 1852, 19 rainy 
days; 1855, 18 rainy days; 1857, 14 rainy days; 1858, 14 rainy 
days ; 1859, 13 rainy days; and, in 1860, 29 rainy days. These 
figures show the superstition to be founded on a fallacy, as the 
average of 20 years proves rain to have fallen upon the largest 
number of days when St. Swithin’s day was dry. 











NORTHERN INSTITUTE OF MINING ENGINEERS. 


Tue annual general meeting of this institution was held in the 
rooms of the institute at Newcastle-on-Tyne on Thursday week, the 
president, NicHoras Woop, Esq., in the chair. After the routine 
business of electing members, the report of the council of manage- 
ment for the past year was read. 

In their report the council, after congratulating the members on 
the general and increasing success of the institute, give a slight 
resumé of the papers read during the past year, and of the discussions 
arising thereon, viz.:—“ On Pillar Working,” by Mr. 8. Crone ; 
supplementary paper “ On the Manufacture of Coke,” by Mr. Steven- 
son; “On Cement Walling for Shafts,” by Mr. W. Watson; “On 
Ventilating Furnaces,” by Mr. W. Armstrong; ‘“ On the Exp! sion 
of Hetton Colliery,” by the President; “On the Construction of 
Ventilating Furnaces,” by Mr. John Daglish; “On the 8 «ngth 
of Tubbing in Shafts,” by Mr. John Atkinson; “On M vntain 
Limestone Series,” by Mr. E. F. Boyd; and “Memoirs f the 
lamented Vice-President, the late Thomas John Taylor, Esq , and 
Joseph Locke, Esq.,” by the President. , 

The report noticed at some length the appointment of the commis- 
sion of inquiring into the Durham University, and recommended 
the appointment of the president, Messrs. J. L. Bell, and J. T. Wood- 
house, to give evidence on the part of the Mining Institute before 
the commission. Considerable discussion then ensued on various 
matters referring to the institute, and, amongst others, the appoint- 
ment of an additional secretary, and the advisability of increasing 
the number of vice-presidents, in order to secure to the council of 
management the services of many gentlemen of eminence in the 
profession, who, from their residing at too great a distance, or from 
their numerous business engagements, cannot attend with the 
regularity essential as ordinary members of the council. 

A valuable paper was then read by Messrs. John J. Atkinson, her 
Majesty’s Inspector of Mines for Durham, and John Coulson, on 
“ Shaft Tubbing ;” this paper, which will appear in the transactions 
of next year, was accompanied with elaborate plans, explanatory 
of several interesting cases which have been met with in sinking 
various pits; amongst these may be mentioned that of a recent 
winning in Westphalia, conducted under the superintendence of 
Mr. Coulson, where, after a feeder of water near the surface had 
been tubbed off, and the sinking progressed several fathoms deeper, 
another feeder was met with which rose through a pipe to some feet 
above the surface, the first feeder never rising to within some dis- 
tance of the surface, showing that there was no connection whatever 
between the sources of these feeders. Another curious case was 
mentioned as having been met with in the sinking of South 
Wingate Colliery, near Durham, where a feeder near the surface 
was tubbed off, and, on sinking deeper, the usual heavy sand feeder 
of the district was met with, and also tubbed back, and the water 
was then run down from the first tubbing in behind the second 
tubbing without ever raising the general level of the latter or 
causing it to run over. 

Mr. John Daglish, of Hetton, also read a paper on the 
“Destructive Action of the Furnace Vapours in Upcast Shafts.” 

After describing the curious transformation which metal tubbing 
in upcast shafts undergoes, the iron being reduced from a metallic 
state into a substance of plumbago-like character, and giving a 
chemical analysis of the resultant, the paper proceeds to give 
various chemical analyses, and descriptions, by other writers, of 
iron which has been affected in a similar manner by other agency, 
as by the action of sea-water, gas-leakage, &c., which show a 
striking resemblance, and which are in effect identical with the 
subject of the paper, the action in all cases being the removal 
of the metallic iron, leaving behind the carbon and other 
impurities. 

The paper then proceeds to notice the destructive action of the 
furnace vapours on other material besides iron, when exposed to 
their influence; and concludes by remarking on the various methods 
for protecting tubbing and walling. Mr. Daglish advocates the use 
of coal tar for this purpose. 











Pusiic TEstrmontats AND StatvEs.—The number of public statues 
and testimonials, either proposed or in progress at the present 
moment to the memory of public men recently deceased, is more 
remarkable than at any other period. Among those in progress to 
commemorate the services of distinguished statesmen may be men- 
tioned one tothe memory of Lord Melbourne in marble, to be erected 
on the north side of St. Paul's; another of the late Lord Macaulay 
at Cambridge ; a literary institute and statue to Earl Dalhousie at 
Calcutta, a statue to Lord Elphinstone, and a memorial of Count 
Cavour. A military statue and trophy to the Duke of Wellington, 
12ft. high in bronze, will shortly surmount the Waterloo column, 
erected for the purpose at Liverpool, and statues to Havelock and in 
honour of Sir ma Grant are proposed in the places where they 
were born. Statues to the eminent engineers Robert Stephenson 
and Isambard Brunel are being executed by Baron Marochetti, to be 
placed opposite Palace-yard. Another statue, in addition to the one 
at the Euston station, is about to be erected to George Stephenson 
at Newcastle, and one is talked of to the late Mr. J. pe on Sir 
Charles Barry, the architect of the Houses of Parliament, is to have 
an effigy in Westminster Abbey. An architects’ travelling fund is 
to be established in honour of the late Mr. Pugin. In the religious 
world two commemorative monuments have just been inaugurated 
to Dr. Watts and James Montgomery, and another is to be dedicated 
to Bunyan. Sir Hugh Myddelton, the projector of the wealthy New 
River Water Company, and who is said to have died in penury, is to 
have a drinking fountain erected to his memory at Islington. 
Dr. Baily, the late physician to the Court, is also to have a statue. 
Among the most recently proposed testimonials, apart from statues, 
are those to the Right Hon. Milner Gibson and Mr. Braidwood. 


Tuiety-rive gunboats, to carry one 100 Ib. and one 40 Ib. gun 
each, have just been ordered. 











W.RIMBAULT, 


Taxes on Ensoyments.—The annual “ Finance Accounts” which 
have been issued show that last year the duty on spirits produced 
£11,849,152; the duty on wine, £1,144,794 ; on malt and hops, 
£6,838,948; on tobacco and snuff, £5,696,488—all this without 
reckoning licenses; on sugar, £6,067,389; on confectionary and 
preserved fruits, £361,548; on game certificates, £129,906 ; on cards 
and dice, £14,532; on dogs, £197,520; on armorial bearings, 
£57,118; on hair-powder, £1,157; on racehorses, £6,244; on horses 
for riding, £242,438; on carriages (other than hackney or stage 
carriages), £330,192 ; on servants, £202,105. 

Tue New Dock at Devonport Dockyarv.—Docks Nos. 2 and 3 
are being opened into one, and the new dock, thus formed, will be 
4387ft. long, 97ft. broad from coping to coping, 73ft. across the 
entrance, and 40ft. deep at the sill. It is cut out of slate rock, and 
filled in with brick, on which the stonework is bedded. The floor, 
altar, and steps, will be of granite, the other parts of Portland stone. 
About 300ft. of the floor are now laid; the south side and circular 
head are complete up to the broad altar; the north side is approach- 
ing the same height. ‘The dock will be closed with iron gates, but 
in order to facilitate their repair an iron floating caisson will be 
fitted, facing Hamoaze, and 28{t. from the gates. ‘The space between 
will occasionally form a dam, useful for many naval purposes. The 
dock will be large enough to receive the Warrior, Its construction 
is under the immediate superintendence of Mr. Hubbard, clerk of 
the works. 

Jamaica As A Corton Fretp.—Mr. M. H. Wingrave, of London, 
and formerly of Jamaica, addressed a meeting held at Newcastle- 
upon-T'yne on Friday, in explanation and advocacy of the proposed 
operations of the Jamaica Cotton Company, Limited. Mr. Wingrave 
said the association he had the honour of representing possessed a 
peculiar claim to interest, as at once promising to be highly remu- 
nerative as a commercial enterprise, and aiming at the destruction of 
slavery by the encouragement of free labour produce, Jamaica, 
from the equability of climate, was more suited for the growth of 
cotton than the States, where the plant is every year destroyed and 
the crops often injured by frost, whereas in Jamaica it was indi- 
genous and perennial. Previous to the removal of the protective 
duty on cotton immense quantities were grown there, and some 
time since he had a consignment of several bales picked from trees 
that had grown wild for forty years, and under that disadvantage 
was nearly equal in quality to cultivated South American. There 
is fertile waste land in the West Indies sufficient to grow more cotton 
than the whole of Europe can consume, and many fine estates in 
Jamaica, with buildings, mills, water-power, and carriage, and groves 
of plantations may be bought for £1 per acre. The company have 
taken on lease a similar estate of 1,500 acres for £100 per annum, 
and 300 acres are now being planted with cotton, There are 380,000 
agricultural labourers on the island, besides those employed on sugar 
estates, who have by their own industry since their emancipation 
acquired property to the amount of three millions sterling. There 
are at least 60,000 families, each possessing their own cottage, and 
from five to seven acres of land, and they are all willing and anxiou 
to assist in the cultivation of cotton, and waiting only for a ready 
market, which it is the intention of the company to provide by 
establishing agencies in different parts of the island. 


Foreign anp CotontaL Jorrines,—The Berlin Waterworks Com- 
pany have extended their operations to Charlottenburg, one of the 
suburbs of Berlin. It is also stated that the company are about t 
establish a branch at Riga, and are making inquiries as to the feasi- 
bility of a similar undertaking at St. Petersburg—A few days 
since a French regiment of Pontonnier artillery threw a bridge of 
boats across the Rhine, at Strasburg, in forty-five minutes.—A letter 
from Pesth says :—“ The creation of the Pesth-Fiume railroad, the 
great desire of every Hungarian statesman, would make the latter 
the sole outlet for the immense commerce in wheat and wool, which 
Trieste now to a considerable extent monopolises. One of the first 
thingsa Hungarian does toconvince youhow little Hungarian interest 
are cared for by a German Cabinet, 1s to point out on the map theim- 
mense detour the produce of Hungary is obliged to make to find a foreign 
market, whilst one may form some idea of the dividends to be ex- 
pected from a direct line from the fact that the line, which the ex- 
ertions of Count Edmund Zichy have at last succeeded in opening 
on the Ist of May from Buda, through Stahweissenberg, along the 
Lake Balaton to Kanisa, has paid over 10 per cent. clear profits by 
its goods traffic alone, after deducting 40 per cent. of the returns for 
wear and tear of the line and buildings.”—At the half-yearly meetin 
of the Mediterranean Extension Telegraph Company it was sta 
that the arrangements made with the new Italian Government will 
lead to the acceleration of messages between Malta and this country, 
the time being considerably reduced. The Government subsidy of 
£7,200 has been divided into two parts, so that, if the working should be 
interrupted, half the entiresum wouldstill be received.—T he first report 
of the East India Irrigation and Canal Company has been issued, 
from which we learn that all obstacles to this undertaking have been 
removed, and that the works for irrigating and draining the proposed 
districts will be commenced as soon as sufficient capital tes been 
subscribed.—The Toulonnais has a long article about a wonderful 
iron-cased gunboat built by M. Armand, of Bordeaux, which it 
describes as having successfully accomplished the voyage from 
Bordeaux to Toulon, “ thus showing that vessels of inferior tonnage 
can be safely cased with iron.” One little fact, however, which the 
Toulon print carefully forgets to mention, considerably diminishes 
the value of the performance. The “ voyage” was not performed b: 
sea, but along the placid waters of the Canal du Midi.—Wi 
reference to the statement that the Thames Ironworks Company 
have received orders from Russia for an iron-cased steam ram, it is 
authoritatively announced that “for some time it has been in con- 
templation by the Russian Government to build an iron-cased 
vessel, but no decision has yet been arrived at.” — The Patrie 
announces that the iron-cased steam frigates Couronne and 
Normandie, lately built at Lorient and Brest, are to be fitted out for 
sea, and, with the Gloire, will form a special division to be added to 
the Toulon fleets. 
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THE STEAM TRIALS AT LEEDS. 
(From the Mark-Lane Express.) 


Berore we proceed to test by figures the results of the trials of 
the prize cultivators, it may be as well to glance at some of the 
ingenious and useful appliances of steam tillage which were shown 


by the unsuccessful exhibitors. 

In class 1 the most prominent and novel machine was certainly 
Romaine’s steam-digger, exhibited by Brown and May. There can 
be no doubt that a great deal of ingenuity and inventive talent is 
displayed in the construction of this steam-cultivator. But it is 
equally certain that in its present state it never can produce any 
satisfactory result. It has now been many years before the public, 
and although under the most favourable circumstances it did make 
an excellent seed-bed at Leeds, the wear and tear of the implement 
and the consumption of fuel, water, and oil, were tremendous. It is 
quite possible to buy gold too dearly ; and if all the damage sustained 
by the engine and digger in making that small extent of perfect 
seed-bed was calculated, the sum would amount not only to the 
value of the crop, but pretty nearly to the fee simple of the land. It 
was, therefore, quite out of the question for the judges to award 
even a medal to so impracticable and unprofitable a system of cul- 
tivation, however much they might have been charmed with the 
talent and ingenuity of the inventor. We are quite certain that on 
soft land the passing of such a ponderous weight over the soil would 
not only be a great drawback to good cultivation, but also seriously 
impede the progress of the machine. Even on the hardened soil at 
Garforth the engine laboured fearfully to obtain only a moderate 


Mr. Richardson's pretty little engine, with its light steel boiler, is 
much better adapted to move over the ground; yet the passage of 
such an engine across any but the lightest soils must be detrimental 


to perfect tillage. It is one of the chief advantages of steam-culti- 
vation that it does away with the kneading and treading of the 
horses’ feet, but that evil is augmented rather than diminished if 
even the lightest engine is to stalk over the land. 

Messrs. Hayes and Crowley did some light land scarifying very well; 
but it is evident that the implement is not strong enough for steam- 
tillage, and the whole of the cultivating tackle was light and or- 
dinary. However, the windlass had many good points about it, the 
ease with which the implement can be stopped, backed, or set going, 
and the steam-brake, were all cleverly managed. One great feature 
of this windlass is, that the anchor-man, with the aid of a string, 
and not the engine-driver, stops the implement. It is contended that 
in hilly fields, and when it is foggy, the common signal of a white 
flag is useless, and the man at the anchor must know exactly when 
the implement requires to be stopped at the land’s end, while the at- 
tention and power of the ploughman are not divided by his having to 
hoist the signal flag. Cleveras thisideamay be, we think there are very 
many objections against its working satisfactorily. A large length 
of cord is sure to stretch, and will become unmanageable in wet 
weather, and we think in the case of hills and fogs a good sharp 
whistle is a better and less costly substitute for the signal-flag. A 
more substantial advantage of Mr. Hayes’ windlass is, that there is 
no chance of the driving strap slipping off. Instead of the strap 
working as usual on the fly-wheel, it runs upon a wide drum—so 
wide that the strap on being shifted in the windlass will run upon a 
loose fore or back pulley. Driving a cultivating apparatus with a 
strap is a great bother, especially in wet and windy weather; but 

rhaps it is the safest mode in using steam-tillage for the first time. 
n the undisturbed subsoil there are many unknown roots, stones, 
and rocks that would smash the cultivator if all the pressure of the 
engine were kept up; but when it comes to such an obstruction the 
strap would probably fly off, and no serious breakage occur. 

Talking of roots reminds us how imperative it is that all trees 
which stand in the field should be removed before steam-cultivation 
is introduced. Landlords must remember this, and any timber 
which stands in the middle of arable fields must come down, how- 
ever ornamental it may be. We know numbers of fine old oaks 
that have destroyed much corn for many years, and have for 
centuries obstructed the free progress of the horse plough; but 
should the tenant introduce steam-cultivation the landlord must do 
his part, and remove these and other impediments to successful 
tillage. In the 13-acre field which Mr. Fowler dug over at the 
Lt eds trials was an oak, worth probably about 10s. It stopped the 
great engine, the digger, and allthe men and boys quite a quarter 
of an hour, while they were shifting the ropes round that tiresome 
tree. Next year, in all probability, that oak will injure or destroy 
a bushel of wheat; and so the loss on a single crop, and the impedi- 
ments offered to its cultivation, will amount to more than the value 
of the tree, which we should think is quite fifty years old. 

Mr. Kirby's engine with Beard’s windlass drove a common 
double-furrow plough, and some excellent work was made. Chief 
credit of this was due to the ploughman, who had hard work to keep 
up to the implement, and astill harder task to turn it at the land’s- 
end. It took upwards of twelve hours to plough 34 acres at a depth 
of only 4} inches, and we do not think that the cost of the plough- 
ing, including everything, could have been less than 10s. 6d. per 
acre, 

Now, in examining the cost of Messrs. Howard and Fowler's 
steam cultivation, let us make some general calculations. First, 
there is the cost of the engine and tackle, and on that amount 
5 per cent. interest is charged for the year, and 15 per cent. on, say 
200 days, for wear and tear. This is rather less than has been pre- 
viously charged under this head, but both systems have been much 
simplified, and consequently the wear and tear is less. Well, then 
come the coals, which, taken for the entire kingdom, must not be put 
down at less than 20s, per ton. Next there is the manual labour, in- 
cluding the water cart; and, lastly, the quality of the work done and 

he entire cost of the tillage. 

Another item, which must be chiefly guess-work, is the cost of 
setting down, taking up, and removing the tackle. Mr. i’owler's 
large set can be fixed in a much shorter time than Mr. Howard's, but 
there is not much difference between the time that is required by 
either party to set his smaller tackle to work. Of course the larger 
engines, as they do more work, will require more frequent removals 
than the smaller sets; but the big engines propel themselves, and so 
that difference is more than balanced. ‘Taking the time occupied, 
and tlie distance to which the engines and tackle must be removed, 
it may not be too much to charge 1s. per acre under this 
head. It has been questioned if 15 per cent. on 200 days is 
sufficient for wear and tear. Farmers, when they don’t Want 
their engine and apparatus, cannot always stow them away in a 
clean and dry spot; and where they are ever so well cleansed and 
oiled, and the wire rope ever so nicely tarred, still there is, all through 
the year, a certain amount of deterioration going on, although 
the tackle may be doing nothing, and also carefully stowed away. 
Perhaps it may be rather too low, and the 200 working days rather 
too many; but, on the other hand, the price charged for removals 
and the coals may be considered a little too much, and as these are 
the general calculations, we have adopted them as_ being pretty 
sound, and agreeing better with the previously published trials of 
the Royal Agricultural Society. 

To begin with Mr. Fowler and his large engine, on the turnip 
Jand at Garforth. Half of the 4 acres was dug, and the rest scarified, 
and over both portions a large drag harrow was passed: this was to 
assist in producing a seed-bed; but it is evident that light harrow- 
ings and rollings can at present be more cheaply executed by the aid 
of horses than by steam power. Well, about 3} acres were cultivated 
at a depth of 7in. in 4} hours, with a consumption of 7j cwt. of coals, 





Now, how will this work out? Suppose we put the cost per day 
thus :— 
Theengineer .. . of os a ae a ae 
The ploughman., .. «. «. a Ve. we oe eee 
Theanchorman.. co «- 02 oc cf ve ec cf of cf SO 
The three porter boys .. .. os «2 ce of of of o 3 O 


Manual labour .. .. «2 «2 oc ef oo of oo Al 
Water and carting .. «.. «1 oe os «0 08 o 
ies Wes ob “3s 04 09 «0 ce cco ts be Oe oF 
Conkle, IS cw. 2. co oc oc oe co co oe 
Wear and tear, and interest on £825, say .. «+ « oe « 





This will give £2 4s. 6d. as the cost of a day’s cultivation, and in 
10 hours 8 acres could be done. To this outlay must be added the 
expenses of setting down, taking up, and removing tackle, and so 
the total cost will be something like 7s. 6d. per acre; but this does 
not include the headlands. It appears that the further headland 
is much better ploughed with horses, because it will not answer to 
shift everything to plough so small a bit of land. The lower head- 
land, however, can be more easily managed, and we should say 
it certainly ought to be done by steam; for the passage of the great 
engine, as it traverses this headland, the water-carts, and turning 
the implement, so consolidate the ground that on very stiff soils it 
would be exceedingly difficult for horses to pull it up at all. 

Mr. Howard, on the same field, first cultivated his 4-acre plot, and 
then crossed it at right angles. We have before observed that the 
wheels of this Bedford scarifier are its great drawback. By their 

ressure they leave an uneven surface, and press down some of the 
Foul grass which the prongs have just torn up, and that grass, of 
course, will easily strike root again. It took Mr. Howard 10} hours 
to twice cultivate his 4 acres, and he burnt just 1 ewt. of coals per 
hour. The depth ranged from din. to 6in., and the cost would be as 
follows .— 


The engineer da cat ek ae as a) eee a ae 
The ploughman i Soe a ee 
Two anchormen ee se ce 6s ow 00 oe ee ce ce 8 @ 
The brakesman ee oe on ee ae Se 26 
Three porter boys .. o «+ oo ss o¢ of «8 «2 of 3 O 
Manual labour .. .. .. «+ o- oe oe 0 


co of 6 O 


Water 5s. and oil 1s. me we 60 lee. 08. 60 
owe. 


Coals 


Wear and tear and interest on £610, say «ee vo ES 
£1 1s 6 


This £1 18s. 6d. represents the outlay for one day ; and as the head- 
lands were all well cultivated in the time named, it is only fair to 
give in the odd measure, and say that 4 acres could be done twice in 
one day; so that, from the experiment, the total cost of this double 
cultivation, including removing, &c., would be about 13s. per acre. 
It is, however, only right to mention that Mr. Howard laboured 
under great disadvantages in crossing his 4 acres: the plot was so 
narrow that fully one-third of the time was consumed in turning 
the implement. All the soil was well moved, but the bottom was 
left ribbed and uneven. 

Then, as to the steam ploughing in the same class on the mixed 
soil land. The great engines had 8 acres of clover ley allotted them. 
Fowler did his 74 acres in 94 hours, and consumed 10} ewt. of coals. 
Howard did the like extent in about 14} hours, using, as before, 
1 ewt. of coals per hour. It is unnecessary to again go through our 
calculations ; but it will be found that Fowler’s ploughing will work 
out at 6s. 6d., and Howard's at 8s. per acre. Both afterwards 
ploughed the half-acre of the headlands; but we have not taken 
them into our account. 

Once more, then, to the large cultivators, and what they did on 
the strong land. Howard here ploughed but little. His imple- 
ment evidently could not be easily adjusted for ridge and furrow, 
and altogether made such poor work that we shall not cast out the 
half-acre he did. The Bedford cultivator smashed up 5} acres of 
stiff clay land to the depth of 5jin., in a little over 8 hours. The 
engine worked at 70 lb. pressure, and burnt half-a-ton of coals. 
This is nearly at the rate of 7 acres per day of 10 hours, and the 
cost will be a little over 8s. per acre. Fowler ploughed nearly 
3 acres in 5 hours, and his engine, working at 76 lb., consumed 
7 ewt. of coals. The depth of this ploughing was 8in., and the 
total cost per acre works out at 8s. The 3 acres of scarifying 
was done in 4} hours; 6} cwt. of coals were burnt; the depth 
was 7in., and the entire cost must be put down at something 
under 7s. 6d. per acre. We need not remind our readers that 
this field of land was in some parts wonderfully stiff, and that the 
dynamometer was registering 16-horse power for a single 8-in. 
furrow; when the tackle broke, and the further testing of the 
draught had to be given up. 

So much for the large engines and their great performances: now 
for the ordinary portable engines, and their equal, if not greater, 
success. 

It will be unnecessary to record what was the cost per acre of 
Crowley's scarifying ; three good horses could have done it as deeply 
and as well; we expect something more from steam power. It is 
in this class that Mr. Howard gained his chief honours. His scari- 
fying on the so-called light land (it would have been tight work for 
three horses to have ploughed a 7-inch furrow) was really excellent. 
Of course, to make the cultivation perfect, it would have to be 
crossed at some time or another; but it was well broken up to the 
depth of 5 or 6 inches, the soil all moved, and the scarifier left it in 
a fair state for harrowing. The 3% acres were cultivated in a little 
over 4} hours, and the coals consumed did not amount to 5} ewt. 
This result of the trial we run out as follows :— 


Manual labour as before .. «2 2. «2 os oe oe oe itis. Od. 
Water 4s. 6d., oil 1s. ee te ee ae ae ee ee 5 6 
Coals a ae 12 0 


kK 


Wear and tear, and interest on £500, SRY <0 of ce ce 5 6 
-- £119 0 
this excellent 


Total cost per day .. .. ++ 2 o 
So that, including removals and every outgoing, 
searifying was done for ds. 9d. per acre. 

Mr. Fowler grubbed his 34-acre plot at a depth of 7in., tearing up 
large masses of rock, which showed how well made was his imple- 
ment, and how completely an 8-horse engine was master of the 
situation. This grubbing, or skeleton ploughing, took neariy 
6 hours, and upwards of 7 ewt. of coals were used; the steam 
pressure on the boiler registering over 55lb, With the small tackle 
Mr. Fowler employs more men than he does with the large set, as 
the engine remains stationary, and so two anchor-men are required. 
The cost we estimate thus :— 

Engineer .. .. «- . o && Gt, 
Two anchor-men.. oo 
One ploughman a ee ee oe ere ae ee ee 
Three boys.. .. «+ « ee 


Waterand of] .. 2. os os os os 08 «8 26 oe oe 

Coala .. «eo ce _ +s ce ce oc we ce eo ve ve ef IZ G 

Wear and tear, and interest on £592... .. «+ «+ «2 « 6 6 
Total cost perday .. .. o2 «2 -e «- of £118 0 

In a day of ten hours about 6 acresand a rood could be cultivated, 
and so we put down the entire cost of the operation at 7s. per 
acre. 

It was Mr. Fowler's 8-horse engine galloping away with a 4-fur- 
row plough that excited so much surprise and attention. Six acres 
of clover ley were ploughed at a depth of 7 inches in 7} hours. 
The consumption of coals was, of course, great, getting on for 
9 ewt.; but the governors were off the engine, and she ran ata 
great speed, with a pressure of 551b. However, our calculations 
make the entire cost of the ploughing to amount to only 5s. 9d. per 
acre, 

Mr. Howard's ploughing came to 1s. 3d. more than this. The 
6 acres were finished in 9 hours, and the coals burnt exceeded 
1L ewt. The ploughing was well done, and the furrow slices very 
evenly cut and nicely turned. 





eary our readers, but we must briefly refer to what 
these small engines did in the field of stiff clay. Howard could not 
plough, for his plough was smashed the previous day. The 
3-pronged cultivator, however, broke up 3} acres of ley ground in 
four hours and twenty minutes, with a consumption of 64 cwt. of 
coals. We should estimate the cost of this cultivation, which was 
about 5}in. deep, at 6s. 6d. per acre. Fowler ploughed half-an-acre 
in an hour, and used 1 cwt. of coals. This was at the depth of 
8in., and was put down at 8s. 6d. per acre. The scarifying was at 
the like depth, and we estimated the cost of the operation at 8s. 9d 
an acre; the 3 acres were finished in 4} hours, and 6 cwt. of coals 
were burnt. 

We have endeavoured to make our calculations as simple as pos- 
sible, and have purposely omitted fractions and halfpence. Farmers 
don’t like figures, and generally skip working the sum, and look for 
the answer. And should any one trouble himself to wade through 
the calculations we have e, we hope they may be regarded as 
impartial. But the husbandman will perchance say, “ Well, after 
all, what do these trials prove ?” 

They prove a great deal. First, that on stiff heavy clays steam- 
cultivation is not only better, but that the first cost is cheaper than 
horse-power. Next, that on mixed-soil land and heavy loams steam 
is a very useful and economical accessory to a perfect cultivation of 
the soil. We don’t believe that steam will ever do much on land 
that can be ploughed with a pair of horses at the rate of 1} acres per 
day. On such soils the horses can never be diminished above one- 
fourth, if steam did all the ploughing. Even on stiff loams steam 
must for the present be regarded as rather a helpmate than as a sub- 
stitute for horses; and it is only on real clay farms that the horse 
stock, by the aid of steam, can be reduced one-half. 

The experiments with the dynamometer were not at all satisfactory. 
The beautiful instrument on which the society prides itself so much 
rendered but little service on this occasion. It was not strong 
enough to record the power which the implements consumed when in 
work, and it was not sufficiently sensitive to show how little force 
was required to simply move the wire ropes. We could not under- 
stand what was the use of testing the draught of these steam im- 
plements when notin work. It required no conjurer to predict that 
it would require more power to move Mr. Fowler’s 8-furrowed 
plough than Mr. Howard's 3-thed scarifier. It is much easier to 
drag a wooden plough about than move the best plough which the 
Britannia works have ever turned out; but we know full well that 
when in work the iron implement would take much less power. The 
weight of an implement is no test of its actual draught, and nothing 
was gained by knowing that Mr. Fowler's great plough when not in 
work required 4001b. more power than Mr. Howard’s little scarifier 
to drag it over the soft land. 

We have purposely left it to the yadges by their awards and in 
their report to illustrate with greater accuracy the superiority of 
Fowler's system over Howard’s ; but while we fully endorse their 
decision we have no hesitation in recommending the Bedford cul- 
tivatur to any farmer who requires his land to be broken up at a 
moderate depth with a common 10-horse engine. 

We have been present at a great many trials of the Royal Agri- 
cultural Society, but never at one that was so well managed, where 
there was so much done and so little time lost. The trial ground was 
excellent and ample—and so it ought, for it cost the Leeds people £500. 
There was every sort of land on which steam cultivators could be 
profitably worked. And though the manufacturers will, of 
course, say that our calculations are founded on the cul- 
tivation of small plots, and not on large fields, we will 
remind them that at these trials the best engines, the best 
implements, and the best men are sure to be employed, and 
that all the men—as well as engines—are worked at high pressure. 
We have throughout charged three porter-boys, instead of the two 
employed by Messrs. Fowler and Howard, because we knew full 
well that our youthful clodhoppers don’t jump about as those boys 
did at Garforth. But the trials were as fairly conducted and as 
extensive as could bedesired. The judges had twelve days of it, and 
both they and the competitors were thoroughly tired, and heartily 
glad when all was over. 

The implements of the royal shows have frequently been tried on 
some out-of-the-way and badly-farmed land. The steam-cultivators 
at Leeds were introduced to nothing but first-class farming. It was 
quite a treat to see the luxuriant and well-cultivated crops, the large 
tields, the straight fences, and the excellent stock. ‘he smiling 
plenty of the immediate locality contrasted forcibly with much of 
the neighbouring farms, and told us in “eloquent silence” of a 
liberal landlord, a sagacious agent, and a prosperous tenantry. 


We shall w 








Roya Insurance Company.—The annual general meeting of this 
company was held, on the 2nd inst., in Liverpool, Mr. C. Turner in 
the chair. From the report it appeared thatthe fire premiums of the 
year 1860 equal the total fire premiums collected for the seven years 
from 1845 to 1851 inclusive; that the life premiums of 1860 exceed 
the entire life premiums of the eight years to 1852 inclusive. In 
1860 the fire premiums amounted to £262,977, showing an increase 
of £34,663. In the life branch during the year 1860 the premiums 
on new policies, after deducting guarantees, were £15,079, which is 
an increase on that item of £1,993 above the amount received for 
the year 1859. With respect to the great fire in London, the loss to 
be sustained by this oftice will, perhaps, be £75,000. The chairman 
moved that the report be adopted, and the directors recommended a 
dividend of 3s. and a bonus of 4s. per share, which would still leave 
a reserve fund of £166,000. Mr. Alderman Holme seconded the 
motion for adopting the report, and it was unanimously carried, as 
were also motions authorising the dividend and bonus, re-electing 
the retiring directors, and re-appointing the auditors, together with 
thanks to the chairman, directors, manager, and other officers of the 
company.— Times. 

Iranian Exuraition, 1861.—The Government of the King of Italy 
have resolved to hold an Exhibition of Art and Industry at Florence 
in the ensuing months of September and October. Italy will see for 
the first time the works of her artists and the products of her in- 
dustry collected together under the roof of a Crystal Palace. An 
official announcement has been circulated which specifies the follow- 
ing as the principal features of the Exhibition :—It will be divided 
into three departments—Agricultural, Industrial, and Artistic. It is 
intended that Rome and Venice shall both be represented. It is 
calculated that there will be about 5,000 contributors. In the 
Artistic Department the works of artists deceased during the last 
twenty years will be exhibited, as well as those of living artists. The 
Cattle Show will comprise not only the products of the peninsula, 
but also those of Sardinia and Sicily. Two thousand workmen are 
now engaged upon that part of the Palace of Industry which is to 
hold the works of painters and sculptors. In the Machinery Depart- 
ment will be exhibited the Poltelegrapho Coselli, acting between 
Florence and Leghorn; also a new motive power discovered by 
Signors Barsanti and Mateucci, “ destined, perhaps, in time to change 
the present system of locomotion.” In the Horticultural Depart- 
ment the Victoria Regia in flower, some noble palm trees, anda 
fine collection of Orchidew are to be exhibited. ‘The cousin of his 
Majesty, Prince Carignano, has accepted the presidency of the royal 
commission for the exhibition, assisted by the Marquis Ridolfi, as 
acting president, and Professor Careza, as secretary. His Majesty 
the King of Italy will open the exhibition in person. At the same 
time the meeting of the Italian savans will be held, which has not 
taken place for fifteen years. 'The French naturalists who assemble 
at Schénberg, as well as the Swiss, are invited to meet their col- 
leagues at Florence. For those who are fond of sportthe races and the 
opening of the Tir Nazionale for rifle shooting will take place. 
Manufacturers of agricultural implements, both English and others, 
are specially invited by the royal commission to send in specimens 
of their manufacture. Not only will a place be reserved for their 
reception and exhibition, but sales will be permitted. A new market 
is thus thrown open to a branch of industry in which the United 
Kingdom particularly excels. 
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MANUFACTURES AND COMMERCE OF FOREIGN 
COUNTRIES. 


THE COAL AND IRON OF THE UNITED STATES. 


Tue report of Mr. Irvine, her Majesty's Secretary of Legation at 
Washington, communicates a large amount of information on the 
production and manufacture of coal and iron in the United States. 

It is to coal and iron that the United States of America mainly 
owe their vast and rapid strides in wealth and civilisation. The 
railroad paves the way; and multitudes collect from every part of 
Europe and the Eastern Continent, building great cities, and turning 
the wild prairies of the West into productive fields of corn. The 
railroad, again, conveys the produce of tlcir industry to other settled 
countries, which supply them in return with all those articles of 
manufacture which their still scanty population does not enable 
them to produce. As is well known, both coal and iron are found 
in extraordinary abundance in North America. ‘The minerals lie, in 
many cases, much nearer the surface than in Europe, and are there- 
fore more easily got. In consequence, in many of the less advanced 
portions of the country, the iron is worked by small forges, whose 
owners follow, likewise, the trade of blacksmiths, mining the ore one 
day and forging it the next. 

Excepting only Great Britain, no country in the world possesses 
so much coal in proportion to its area as the United States. The 
area of the coal land in the twelve coal producing states is estimated at 
133,132 square miles, whilst the area of the coal land in Great Britain 
is 11,859 square miles. Whilst, however, the produce of the coal 
mines in Great Britain in 1857 was 67,000,000 tons, that of the mines 
of the United States in the same year—-the last in which accurate 
statistics were obtained—was 10,500,000 tons. The production of 
coal in the United States is, however, steadily increasing. There 
are four great coal fields in the United States, and their products 
may be classed under two general heads—anthracite and bituminous, 
and these again may be subdivided into semi-anthracite and semi- 
bituminous coals. The gas or cannel coal is not frequently found. 
Pure anthracite coal is found chiefly in Pennsylvania, Massachusetts, 
and Rhode Island; it contains a greater proportion of carbon—from 
90 to 94 per cent.—than any other description of coal. It is the 
cheapest and best fuel for smelting and melting iron, and other 
metals. In the city of Philadelphia the inhabitants burn anthra- 
cite coal, aud a very agreeable contrast is presented by its 
clear atmosphere—through the comparatively little smoke to 
which this fuel gives rise—to the murky appearance of many 
of the large cities of our own country. ‘The semi-anthracite 
is also found in Pennsylvania; it contains on the average about 84 
per cent. of carbon. The most common description is the bitu- 
minous, which contains from 52 to 84 per cent. of carbon. The 
semi-anthracite and the drier semi-bituminous coals are much em- 
ployed for generating steam. They contain an amount of carbon 
nearly equal to the pure anthracite, and possess a larger proportion of 
volatile gaseous matter, which enables the fuel to dispense with so great 
a current of air as is required by the pure anthracite. This coal is 
therefore generally used for producing steam where speed is desired, 
particularly for steamships and railway engines. Pennsylvania 
produced of anthracite coal in 1859 as much as 7,626,000 tons. 
‘There was received at Baltimore, in the same year, of bituminous 
coal 348,821 tons, and of anthracite 268,189 tons. The total coal 
trade of Pittsburg and its vicinity exceeds 3,000,000 tons annually. 
At Chicago in 1859 there was received 131,204 tons of coal. In the 
same year there was received at Boston 570,325 tons of American, 
26,407 of British, and 83,808 tons of British American coal. Whilst 
there was imported into Philadelphia, in 1859, British coal to the 
extent of 1,623, and of British American 231, in all 1,854 tons, there 
was exported from the same place 23,446 tons. 

Mr. Irvine divides the iron manufacture of the United States into 
three departments—1st, The blast furnaces using anthracite coal, 
charcoal, raw or coked bituminous coal; 2nd, Bloomeries or moun- 
tain forges, which turn ore or cast iron into blooms or malleable 
iron; and, 3rd, Rolling mills, converting these into bar, rod, sheet, 
and nail-plate iron, and into rails. In 1857 the works of these kinds 
amounted to about 1,131, namely, 121 anthracite furnaces, 500 
charcoal and coke furnaces, 300 forges, and 210 rolling mills; and 
the entire production of iron was about 783,000 tons, a decrease 
upon the previous year of 856,235 tons, for in 1856 the total do- 
mestic produce of pig, and of rolled and hammered iron, was 
856,235 tons. In 1859 there were only eight States of the Union 
destitute of ironworks—Mississippi, Louisiana, Florida, ‘T'exas, 
Towa, Minnesota, California, and Oregon. ‘The remaining twenty- 
five were employing 560 furnaces, 389 forges, 210 rolling mills; in 
all, 1,159, producing 840,000 tons—an increase, in two years, of 
twenty-eight works, and of 57,000 tons of iron. In 1856 the Penn- 
sylvanian ironworks produced 243,484 tons of anthracite iron; in 
1857, 237,318 tons; in 1858, 185,000 tons; and, in 1859, 286,332 
tons. To this may be added the production of charcoal iron, 
amounting to 39,500 tons. The fall in the manufacture of 1858 was 
caused by the crisis of the previous year, produced by over specu- 
lation in the West. The quantity of iron of all kinds, used in every 
form of manufacture in the United States, was calculated, in 1856, 
to be 1,330,548 tons. Of this quantity 817,356 tons were rolled and 
hammered iron, 298,275 tons of which were imported, the remain- 
ing 519,081 tons being domestic produce. ‘The domestic pig iron 
consumed in the same year was 337,154 tons, and of foreign 
55,403 tous. 

In 1859 there was 2 marked increase in the production of the 
Pennsylvanian rolling mills; large orders were received for rails 
from the South and West. The railroads in those parts of the 
Union had originally been mainly constructed of imported rails, of 
a cheap and inferior quality, which had very soon become untit for 
use, and it was discovered to be better policy to pay a higher price 
for more durable iron. The larger rolling mills tor railway iron in 
the neighbourhood of Philadelphia are the Cambrian Mills at Jobns- 
town, the Phoenix Iron Company at Phoenixville, the Montour Mills 
at Danville, the Lackawanna Mills at Scranton, the Rough and 
Ready at Danville, and the Trenton Mills. The production of 
rails in 1859 was 104,350 tons; in 1858, 65,500 tons; in 1857, 70,000 
tons; and, in 1856, 76,300 tons. During the latter part of 1857 the 
mills were wholly or partially closed. The activity of the iron 
manufacture in Pennsylvania continued during the first part of 1860, 
but since October in that year it has of course, like the other indus- 
tries of the States, experienced a severe check. Many of the mills 
had stopped work through the Secession movement as early as 
Christmas last. 








Post-orrice Savincs-BANKS.—According to calculations made at 
the General Post-oflice it is estimated that when these saving-banks 
shall be in full operation the cost for management on 100,000 trans- 
actions—that is, deposits and withdrawals—will be £2,915, or nearly 
7d. (6°99) for every deposit and every withdrawal. 

Foreien Enterrrise.—An important new railway system in 
France, the Bourbonnais, extending over 420 miles, is now far 
advanced, with the exception of the sections from Montargis to 
Corbeil and from Roanne to Lyons by Tarare. The expense of 
construction has been very considerable, and has approached 
£30,000 per mile in some places. ‘The Montargis and Corbeil 
section will be shortly executed, but the Tarare line, which extends 
over 150 kilometres, presents serious difficulties, and would involve 
an outlay of from £40,000 to £50,009 per mile. The inducement to 
make it is, that it would reduce the distance between Paris and 
Lyons some 70 kilometres. ‘The French journalists ingeniously 
argue that the American crisis will have an important influence for 
good on the fortunes of the Suez Canal scheme, as now that the 
attention of English cotton consumers is imperatively turned to 
India as a source of supply, they will require a shorter and more 
direct communication with the East. 





MISCELLANEA. 


No appointments of naval engineers have been made since our 
last. 

Tue signatures to the guarantee deed of the Great Exhibition now 
cover £425,700. 

Tue Warrior's armour weighs rather more than 900 tons. That 
of the new frigates is to weigh 2,100 tons. 

Tue Ocean, 50, now in course of construction at Devonport 
Dockyard, is to be plated with 44-in. plates. 

Tue Great Eastern is advertised to leave Liverpool for New York 
on Tuesday, September 10th, and Tuesday, October 29th next. 

Tue Arethusa, 51, gun frigate, converted into a screw steamer, 
with an addition of 70ft. in lengthening, is now said to be one of 
the finest of her class afloat. 

In the last six months of 1860 and in the first two months of the 

resent year there were, upon the railways of the kingdom, fifty- 
our accidents, into the causes of which official inquiry was made. 

Sever of the large engines lately made for the Eastern Counties 
Railway, with 18-in. cylinders, have had linings or bushings shrunk 
in, reducing their diameter to 17in., and, in some instances, 16in. 

Ir is found that many clay pipes are treated with arsenic so as to 
resemble meerschaum. The natural effects produced upon smokers 
using these articles are sore throats and other symptoms of poison- 
ing. 

AnoTner extensive wharf fire, the third within the past few weeks, 
occurred on Friday last on premises occupied by a carpenter near 
the Commercial Docks. Six fires, some of them of considerable ex- 
tent, occurred also in the space of 12 hours from Sunday morning. 

Art the Wells Assizes, last week, John Berriman was sentenced to 
six months’ imprisonment for having, in a placard which he had 
‘0 on the church door, instigated the labouring men of the neigh- 
ourhood to break and burn the mowing machines being introduced 
there. 

Tue Consett and Derwent Ironworks, numbering 18 blast 
furnaces, 10 of which are out of blast, are expected soon to be closed. 
The debts, on which no extension can be obtained, are nearly 
£500,000, £80,000 of which areowing to the Stockton and Darlington 
Railway Company. 

A new edition of Mr. Humber’s great work on bridges has just 
been published by the Messrs. Spon, of Bucklersbury. We shall 
notice it next week, only remarking at present that, in addition to a 
thorough analytical treatment of the subject, plates are given of a 
large number of the most important railway and other bridges lately 
erected or now in progress. 

Tue regulation step for soldiers is 108 paces per minute. Colonel 
M’Murdo, after his review of the Durham and Northumberland 
Volunteers, last week, dwelt at some length, in his address to the 
men, upon the great importance of conforming to this step in all 
great military movements. Volunteers, and intending Volunteers, 
should make it their habitual step. 

Dvurine the week ending 10th August, 1861, the visitors to the 
Sonth Kensington Museum were as follow :—On Monday, Tuesday, 
and Saturday, free days, 6,093; on Monday and Tuesday, free 
evenings, 3,827. On the three students’ days (admission to the 
public 6d.), 1,267; one students’ evening, Wednesday, 150; total, 
11,337. From the opening of the Museum, 2,194,486. 

Aw inquiry has taken place, before Mr. Daniel Norton, to deter- 
mine the value of the fee of the land and houses (subject to the 
leases and tenancies) forming Nos. 32 and 33, Parliament-street, 
Nos. 14, 15, 16, 17, 18, 19, and 20, Bridge-street, and Nos. 1, 2, 3, 4,5, 
and 6, New Palace-yard, required to be taken down to form the new 
approach to Westminster Bridge. The amount of Mr. Norton's 
award is £45,000. he area of land is forty-two poles. 

On Friday last Mr. Aveling, of Rochester, drove one of his self- 
propelling engines through the principal streets of the city and west- 
end. Theengine had a single 10-in. cylinder and I4in, stroke, and 
weighed, we should suppose, not far from 9 tons. With from 40 Ib. 
to 60 lb. of steam, a speed of from three to five miles an hour was 
attained, and in the most crowded thoroughfares there were no 
instances in which horses were frightened. The engine was most 
obedient to the control of the steersman, and was, we understand, 
turned completely around in a circle 30ft. in diameter. The engine 
has a governor by which its speed in descending inclines is kept 
within proper limits. The same engine, we are informed, had 
previously drawn a load of 12 tons up an incline of 1 in 6. 

Tue prospectus has been issued of a company formed for the 
purpose of manufacturing and bringing into use the water-proof 
glue invented by W. J. Hay, Esq., chemist to Portsmouth Dockyard. 
This substance, it is said, possesses all the merits of Jefferies’ 
marine glue at about one-third the cost. The following remarks are 
from the prospectus:—“ Marine glue was patented many years ago, 
with the special object of application to shipping purposes ; the cost, 
however, of shellac, its principal component, has constantly increased, 
and is now about £160 per ton, the market price of marine glue 
being about £62 per ton. The necessity for a much cheaper substi- 
tute soon became apparent, and Mr. Hay was requested to devote his 
attention to this matter, and the above invention has been the result, 
From the extraordinary low price at which the patent water-proof 
glue can be manufactured, it must be to the advantage of every 
shipowner to apply it for the purpose of caulking and paying the 
seams and decks of all classes of vessels, and not only must it be- 
come a substitute for marine glue, but also, from its durability, will 
supersede the use of pitch. The composition is not liable to injury 
from cold or even the severest frost, neither by heat nor lapse of 
years; specimens that have been continued in use for the last seven 
years as experiments are now perfectly uninjured, 

Tue Sicilia, the second steamer of its class, built for the London 
and Mediterranean Steam Navigation Company, was tried in the 
Thames on Wednesday. This vessel, built by Messrs. Richardson, 
Duck, and Co., of Stockton-on-Tees, and engined by Messrs. Robert 
Stephenson and Co,, of Newcastle, had been previously tried off 
West Hartlepool, witha result of ten knots an hour. The Sicilia 
is an iron screw steamer, 200ft. long, 28ft. beam, and 17ft. deep. 
Her engines, on the patent of Mr. Rowan, of Glasgow, are of 
110 nominal horse-power. They are high and low pressure, work- 
ing steam of 120 1b. to the square inch in a pair of 12}in. cylinders, 
and expanding thence into four 2din. cylinders, the stroke being 
25}in. for all. The pair of engines thus comprises six cylinders, 
three to each engine, each set of one high pressure and two low 
pressure pistons being connected through a single cross head and 
connecting rod to the crank, the cylinders being “ overhead” or 
inverted. The steam is cut off, by a link motion, at from one-half 
to three-fourths stroke in the small cylinders, the ratio of expan- 
sion in all the cylinders being, therefore, from twelve to sixteen-fold. 
The steam is discharged into Mr. Rowan’s patent surface condenser, 
through which the injecting water is made to circulate by a re- 
volving agitator. A vacuum of 28lin. is maintained constantly. 
The small cylinders are steam jacketted; the larger ones are not. 
Only distilled water is intended to be used for lubricating the 
cylinders. There is but one boiler,on Mr, Rowan’s patent. This 
has four furnaces, 55 square feet of grate area, and about 2,800 square 
feet of heating surface. On the trial off Hartlepool the consump- 
tion of coal was 640 Ib. per hour, the engines indicating 
448 horse-power, or 1°42 Ib. coal per  horse-power per 
hour. Lesults slightly superior to these were obtained on 
Wednesday. The engines made from 66 to 72 revolutions, 
the screw, 13ft. 9in. in diameter, and dit. din. pitch, taking 
the ship at the rate of 9485 knots per hour at the measured 
mile on an average of four runs with and against a 3-knot tide. 
The steamers of the class of the Sicilia are guaranteed to make 
10 knots light and 8} knots loaded, and to burn no more than 2b. 
of coal per indicated horse-power per hour. The Italia, now in the 
Mediterranean trade, isa sister ship to the Sicilia, the formership having 
been built by Messrs. Scott, of Cartsdyke, Greenock, and the engines 
by the Greenock Foundry Company. The wonderful economy of 
coal attained by these ships fully bears out the merits of high pres- 
sure condensing marine engines as first exhibited in the Thetis, 











RAILWAY MATTERS. 


Tue North London dividend is at the rate of 5 per cent. per 
annum. 

Tue London and Blackwall dividend is at the rate of 23 per cent, 
per annum. 

Tue Newcastle and Carlisle dividend is to be at the rate of 6} per 
cent. per annum, 

Tue Eastern Counties are advertising for tenders for re~-manufac- 
turing 10,000 tons of old rails. 

Tue Lancashire and Yorkshire Company now have 301 engines 
and tenders, 1,131 carriages, 9,647 goods wagons, besides 1,085 
miscellaneous vehicles. 

Tue dividend on the Blyth and Tyne original preference shares 
is at the rate of 10 per cent. per annum, and 9} per cent. on the 
ordinary and extension shares 

Tue proprietors of the Nottingham and Grantham line are to meet 
at Grantham on the 22nd inst. to ratify a lease of their line to the 
Great Northern for 999 years from the 1st inst. 

Tue Ulverstone and Lancaster dividend is at the rate of 5 per 
cent, per annum, £5,824 have been added to capital account in 
doubling the line between the Leven viaduct and Cark. 

Ir is expected that, before the end of the year, the whole forty 
miles of the Border Counties Railway will be open for traffic, and 
that the Wansbeck line will be partially opened in October. 

Tue Belfast and Northern Counties line, extending from Belfast 
to Londonderry, and embracing 136 miles, mostly of single line, has 
paid at the rate of 4} per cent. per annum for the eight months 
ending June 30th. 

Tne chairman of the North-Eastern, at the late meeting, ex»vessed 
his belief that the recent abolition of express fares on that }..e was 
the soundest policy. The Great Northern also abolished express 
fares some time ago. 

Ar the conclusion of the last meeting of the Portsmouth proprie- 
tors it was announced that the Portsmouth Railway Company was 
at an end, the whole undertaking haying been completely merged 
in the London and South Western. 

Ar the Lancaster Assizes, last week, a Mr. and Mrs. Bruster 
recovered £300 damages from the Whitehaven Junction Railway 
Company, for injuries sustained by Mrs. Bruster in a collision on 
the defendante’ line on the Mth August, 1860. 

Ar the late meeting of the North-Eastern proprietors it was 
resolved to apply to Parliament, next session, for power to construct 
a line from Blaydon to Conside, as also one from Howden to 
Doncaster, A line from Market Weighton to Beverley is also on 
the cards. 

‘Tne Great Western dividend is at the rate of 24 per cent, per 
aunum, with a small surplus. The third rail, for the mixed gauge 
between London and Reading, has been laid throughout, and trains 
run over it. As compared with the corresponding half of 1860, the 
traffic receipts show a decrease of £7,871, while the working ex- 
penses show an excess of £29,227, 

‘Tur prospectus was some time since published in Calcutta of the 
Lucknow Railway Company, with a capital of fifty lacs of rupees 
(£500,000), and with a directory composed of three British and ten 
native members. ‘The company propose to construct a single line 
railway from Cawnpore to Lucknow, with a steam ferry or a float- 
ing bridge across the Ganges. 

Eastern Benoa Rawway.—The works upon this important 
line of railway are now well-nigh completed. The two principal 
bridges are over the Echamutty and Koomar rivers, the former 
having eight and the latter twelve spans of 80ft. each. These 
works are well forward, as are also the stations, &c. The line is 
expected to be opened by the middle of 1862, 

T'ne Midland dividend, on the consolidated stock, is at the rate 
of 6} per cent. per annum, 4 per cent. on the Birmingham and 
Derby, 6} per cent. on the preferential and Erewash Valley stock, 
&c. Mr. Kirtley reports that 7 engines, 13 carriages, 20 brake vans, 
1 carriage truck, 3 horse-boxes, and 131 ‘ons have been renewed 
during the half-year, the entire cost of which has been charged to 
revenue. Mr. Crossley reports that, during the half-year, upwards 
of 19 miles of single way have been relaid. Mr. Barlow reports 
that he expects the line between Rowsley and Bakewell will be 
finished by July, 1862, and from the latter place to Buxton by June, 
1863. 

Tue Great Northern report states that £56,961 have been expended 
on capital account during the last half year, including £5,000 of the 
company’s subscription of £225,000 to the Garston and Liverpool 
line. As compared with the co nding half of 1860, the traffic 
receipts have fallen off £8,212, while the working expenses were 
£712 less. ‘The dividend is at the rate of 39 per cent. per annum on 
the original stock, 6 per cent. on the B stock, and 1} per cent. on the 
A stock. The severity of the winter months not only tended to 
depress the revenue, but it increased the working expenses. The 
permanent way and rolling stock both suffered severely, and it 
became necessary to expend upwards of £5,000 additional upon the 
carriages and wagons, principally to replace tyres of wheels damaged 
or destroyed during the frost. 

Tue traffic receipts of railways in the kingdom for the week 
ending the 3rd of August amounted to £603,595, and for the corre- 
sponding week of last year to £598,130, showing an increase of 
£5,465. The gross receipts of the eight railways having their 
termini in the metropolis amounted to £289,400, and for the corre- 
sponding week of 1860 to £286,616, showing an increase of £2,784. 
The increase on the Great Northern Railway amounted to £751; on 
the Great Western to £657; on the London and Blackwall to £20; 
on the London, Brighton, and South Coast to £4,767; and on the 
London and South-Western to £1,186—total £7,381. But from this 
must be deducted £416, the decrease on the Eastern Counties, 
£2,616 on the London and North-Western, and £1,565 on the 
South-Eastern, together £4,597, leaving the increase, as above, 
£2,784. The receipts on the other lines in the United Kingdom 
amounted to £314,195, and for the corresponding week of last year 
to £311,514, showing an increase of £2,681, which, added to the in- 
crease on the metropolitan lines, makes the total increase £6,465 as 
compared with the corresponding week of 1860. 

Tue London and South-Western dividend is to be at the rate of 
4 per cent. per annum. With 504 additional miles open, as com- 
pared with last year, there has been an increase of £51,142 in the 
gross earnings and of £40,470 in the expenses. The company are 
now paying interest and preferential charges on an increased cpital 
of upwards of £649,000 above that of the corresponding period. 
The trafic has been affected by exceptional circumstances during 
the last half-year. For a portion of the time, on account of the 
severity of the weather, the Exeter line was partly closed. The 
state of trade had also tended to reduce the receipts on this as well 
as on other railways. ‘he traffic, however, is now steadily on the 
increase. Although no new engines have been constructed out of 
revenue during the past half-year, thirty-two have been entirely new 
tubed, the expense of which amounts nearly to the cost of construct- 
ing three new engines. The maintenance of the permanent-way has 
been an expensive charge during the past winter. The road, 
however, has been maintained in good working order. £10,000 
is again charged to revenue on account of the renewal of 
permanent-way, leaving to the debit of that account £57,782. 
The report of Mr. J. Beattie, the locomotive engineer, states that 
the number of miles run by the trains during the half-year is 
2,155,801, being an increase of 319,666 miles. Notwithstanding 
that the gross expenditure of the locomotive and carriage depart- 
ments has been greater, the rate per train mile hhs been 981d. 
against 9°83d. for the corresponding period of 1860. The total 
quantity of fuel consumed has been 21,751 tons of coal and 1,657 
tons of coke; the rate being 24°3 1b. pertrain mile. In consequence 
of the fuel used being crude coal, the cost per train mile has been 
reduced to 220d. The capital account shows that £249,750 had 
been expended during the past half-year, making a total expendi- 
ture from the commencement of £11,441,163, 
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THE ENGINEER. 
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PLAINEMAISON’S SLIDE VALVES. 


In engines furnished with the ordinary slide valve arrangements 
the large amount of pressure exerted by the steam against the valve 
considerably increases the friction of the valve and seating, and 
occasions a quicker wearing away of the surfaces in contact, in that 
and in other respects objectionably interfering with the proper 
working of the engine and the durability of several of its parts. 
Now, the object of this invention, by J. B. E. Plainemaison, of 
Paris, is to provide means whereby the pressure so injuriously ex- 
erted shall be taken off, and only sufficient pressure left to keep the 
slide in due contact with its seating, and prevent its rising there- 
from too readily (that is to say, when a small amount of lifting 
effort is exerted against it). 

This invention is founded on the following mathematical prin- 
ciples :—Suppose a body or weight P placed on a plane inclined at 
at an angle d to the horizontal, the force with which the body 
would move down the plane naturally would be represented by 
P sin: a—f, P cos: a = T, supposing f to stand for the coefficient 
of friction. Now, the body P may be of any desired shape, and may 
only slide or move at its two ends on inclined planes, while its central 
portion is horizontal, and remains so if P descends, and is brought into 
contact with a parallel plane ©, D, and the pressure exerted by P 

Lan 
on this fixed plane will be represented by — that is to say, 
ane 
that the angle can be calculated in such manner that whatever be 
the value of P, the pressure of C,D, may be as small as desired, 
Now, suppose that instead of any imaginary plane C, D, the upper 
or back surface of an ordinary slide valve or surface parallel to the 
plane of the valve face be taken, and let P be a piece or plate of 
metal, which may be called the covering piece or covering plate. 
{f this plate be in contact with a slide valve, the real pressure that 
the steam would exert on such valve would be reduced by a quan- 
tity equal to that which is taken off from the portion of its sur- 
face concealed or covered over by the covering plate, while 
the pressure of steam acting normally would be borne by the 
covering plate, but would be resolved by the theory of the resolu- 
tion of forces into pressures acting against the inclined planes that 
support the covering plate at the ends, as was stated in reference 
to the imaginary weight P. Hence, by suitably calculating the 
amount of surface to be given to the ordinary valve or slide, the 
amount of pressure may be deduced to any required point. And 
the construction may proceed on such calculations that the covering 
plate, when rested on its supports and placed in contact with the 


“ag A= 


_———4 


WIN 





slide, may either be in equilibrium or may have a certain tendency 
to descend. In the former case, the pressure being in equilibrium, 
will be wholly taken off the slide, while in the second case the pres- 
sure remaining will exert a very small effect. As the valve face is 
gradually worn away andconsequently becomes depressed, so to speak, 
in the steam chest, the covering plate shifts its position, correspond- 
ingly sliding for that purpose on its inclined supports, so as to ac- 
commodate or adjust itself to the altered position of the slide, but 
this self-adjustment or change of position does not affect the equili- 
brium previously acquired, which remains unaltered, for which 
purpose there must always be component T not in equilibrium. To 
guard against the chances of the covering plate being shaken 
out of place, and to neutralise the effects of gravity when the valve 
is not horizontal, two springs are employed, the power of which is 
properly calculated for this purpose. 

The principle of construction on which the invention is founded 
may be said to consist, theoretically speaking, in calculating the 
angle in such manner that the covering plate, when acted on by the 
various forces exerted against it, may be in equilibrium, except only 
allowing for the difference of about T lb., and the whole of the 
pressure is in equilibrium with, or equipoised by, the friction, ex- 
cept so much as is represented by the foree T necessary for securing 
the change, or rather adjustment, of position of the plate, as above 
explained, and which produces an amount of friction prc portionate 
Penne « 

tang a 
tion is founded may be carried into effect by planing or otherwise 
forming a portion of the upper or back surface of an ordinary slide 
valve as perfectly smooth or true as may be, and covering it over by 
a plate supported at its two ends on inclined planes. y 

Fig. 1 isa transverse section of the valve arrangements through the 
line M, N, of Fig. 2; and Fig. 2, longitudinal section through the linea, , 
of Fig. 1; A is aslide or valve of ordinary construction, excepting that 
its upper or back surface B is planed, polished, or otherwise formed 
quite smooth or true, and upon this surface is placed a cast iron 
plate D which covers it over, as shown, and rests at its two ends d,d, 
upon inclined planes ¢, c, cast in the steam chest; the slide A travels 
toand fro between its seating m,n, and the covering plate D 
working against the former in the usual manner when actuated by 
ordinary valve gear 0, p; the form of the part A, considered 
separately, is in no respect altered except in regard of being made 
smooth or true at the back or top as stated. The plate D is formed 
with strengthening ribs, and furnished with a lubricator g. E, E, 
are two springs for preventing the plate D from sliding on the 
valve A, when it moves from its supports e. 


Practically speaking the principle on which the inven- 


Screw Cotters.—The periodical! meeting of the Iron Screw 
Collier Company took place on Tuesday, when the dividend declared 
was at the rate of 10 per cent. per annum, and the report and 
accounts were agreed to. The profits appear to have reached about 
£6,900, aud out of this the distribution will be effected. The progress 
of operations in other respects has been satisfactory, and arrange- 
ments have been made for the construction of another vessel. 





BELFIELD’'S REAPING AND MOWING MACHINES. 


FIG, 10. 
K 





Fic. 1 represents a side view of a reaping machine constructed 
according to the invention of J. F. Belfield, of Paignton, Devon; 
Fig. 2 is a plan; Fig. 3 represents a plan of the cutting parts of the 
apparatus, with the platform or covering part removed; andjFig. 4 
represents a transverse section of Fig. 3 through the line a, b, being 
through the axis of the wheel giving motion to the gripping appa- 
ratus. ¢, c, is the framework of the machine, which, in the illustra- 
tion represented, is of a small machine adapted for one horse; it is 
furnished with a yoke piece d, to which the shafts e, e, are attached ; 
this may, however, be adapted for two horses. The yoke piece d 
moves round on its pin f, if required for tractive purposes or for 
steering ; or it may be fixed thereto in order to be pushed by the 
horse, instead of being pulled—pushing being the manner in which 
it acts while reaping or mowing. ‘This frame e, c, is mounted 
principally on a broad heavy wheel g, whose axis h is fitted in 
suitable bearings in the frame c, c; this wheel is furnished with pro- 
jecting ribs on its periphery to take hold of the soil, being for the 
purpose of actuating the cutting parts of the apparatus in addition 
to supporting the machine, as well understood in reaping and mow- 
ing machines; this wheel g forms one point of support of the ma- 
chine, the others consisting of two sledges or skids i, i, on which 
the cutting apparatus immediately rests; this apparatus, as before 
mentioned, consists of an endless chain B of sharp edged knives f, k, 
either linked together in the form of an endless chain, or pre- 
ferably fixed on an endless chain, in either case so as to present a 
continuous sharp cutting edge. ‘This endless chain of knives is in 
part separately represented at Fig. 5 in plan, and in edge view at 
Fig. 6, as will be seen; it consists of a series of thin steel blades &, 
rounded and overlapping each other at the ends, and fixed to the 
chain B by two screws (by changing the holes the knives can be 
advanced as they wear out); they are thoroughly sharpened on the 
straight edge, and round the ends to a certain extent. The endless 
chain of knives & is disposed on two chain wheels m, m, one imme- 
diately over each sledge i, on which wheels the chain of knives lies, 
and by one of which it is actuated. These chain wheels, as will be 
seen in the plan, are adapted to receive and support the chain on its 
flat side, being provided with projections to enter between the joints 
of the links, which projections form the support of the flat side of the 
links, and also the teeth by which the chain is driven. The chain 
wheels are mounted on axes n, n, fitted in bearings p, p, fixed to the 
framework c, such bearings being disposed between the upper chain 
wheels q, q, and the lower ones m, m - plan, Fig. 3, and section, 
Fig. 4), the axes n,n, being fixed and common to both the upper 
and lower chain wheels, but so bent or inclined above that the upper 
wheels revolve in a plane different to that of the lower wheels. 
These latter are disposed in a plane parallel with the ground, or 
nearly so, while the upper pair of wheels are in a plane, inclined 
considerably from front to back, by which disposition the fore part 
of the wheels m and q, and the endless chains A and B at that point, 
are brought in close proximity, while in the rear ample room is 
provided between the upper and lower wheels for the framework to 
support them, and to which the vertical axis n, n, are secured by 
bearings p, p, before mentioned. The upper chain wheels g, g, sup- 
port and actuate the endless chain, to which the gripping instru- 
ments r are attached ; a detached portion of this chain is separately 
represented in plan at Fig. 7, and in end view at Fig. 8; in the latter 
view the gripping instruments r are omitted; this is a double-link 
pitch chain, that is to say, each link consists of two plates, one upper 
and one lower one, between which the grippers r are mounted, being 
fitted on the joint pins of the chain. The lower plate of each link is of 
considerable breadth in the middle of its length, and carries at back 
a pin s, between which and the grippers the fixed bar a! lies, which 
keeps them in action, and which also prevents the chain from being 
dragged forward out of its place. ¢, Fig. 4, represents an upper 
flange, fixed on wheels g, by which the chain A is kept in position. 
These wheels q, g, support and actuate the chain A in same manner 
as described with reference to lower chain wheels m, m, and chain B. 
In order to prevent sag in the chains A and B, between their points 
of contact with their respective wheels m, g, a support z is applied to 
each, extending between those points; this support is fixed to the 
front part of the wood frame c, and, as represented in cross section 
at Fig. 9, showing a partial cross section of the front of the frame, 
with cross section of the endless chains A and B. One only of each 
pair of chain wheels is driven, carrying the grippers on the left, in 
Fig. 3, while the knife chain B is driven on the right; the former 
receives motion through the bevel wheel u, fixed on the axis h; this 
wheel takes into a pinion v, fixed on shaft w, on the other end of 
which shaft is another bevel pinion 2, which takes into a circle of 
teeth cast on the under side of the wheel g, and thereby driving the 
upper chain A in the direction of the black arrows. The chain B is 
driven in the direction of the red arrows by the gearing 1, 2, 3, 4, 
1 being a spur pinion, receiving motion.from a spur wheel fixed on 











axis A, and imparting motion by the bevel gear 2, 3, to shaft 5; a | 


pinion 4 is fixed on shaft 5, which gears in a circle of teeth cast 
on one of the wheels m, and imparting motion thereto, as will be 
seen and readily understood by reference to Fig. 4. 





Traction Enxcines (Boypett’s Patent).—The Endless Railway 
Traction Engine Company (Boydell’s patent) have issued their 
prospectus, a bill having at length passed through Parliament to 
prevent the exaction of those prohibitory tolls which have hitherto 
prevented the general introduction of this invention, although in 
repeated instances its success had been demonstrated in Government 
and other trials. 
important feeder to railways, and prove invaluable to the owners of 
collieries as well as to agriculturists. Some time back engines of 
this description were forwarded to India by the Government, where 
they are expected to produce considerable results in facilitating the 
prea of cotton. The proposed capital is £30,000, in shares of 

10 each. 
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QuantTITY AND QuaLity OF VeNTILATION.—It is a popular fallacy 
that all the advantages of good and effective ventilation are secured 
by the free transmission of air through a building or the apartments 
thereof; but a wide difference in reality exists between the effect 
which quantity has on quality when properly diffused, and when it 
is not so. That vitiated or heated air ascends above the purer or 
colder atmosphere, as oil does on water, is as easily comprehensible a 
theory as that water finds its level; and yet from this simple fact not 
being sufficiently borne in mind in the arrangement of buildings, 
much defective ventilation is prevalent. Our churches, theatres, 
concert-rooms, and other halls for public assemblies, are mostly built 
with provision through numerous corridors, opens, &c., for a never- 
failing supply of cold air, while but comparatively little is secured 
for the withdrawal of the heated,:in the positions to which 
its nature causes it to tend, and proportionately to the quantity 
sure to be generated where a crowd is assembled. The conse- 
quence to the health of the frequenters is most deleterious, as the 
vitiated air, vainly seeking vent at the highest level of the apart- 
ment, being forcibly pushed up by the heavier element, is cast down 
to be rebreathed alike by the healthy and the unhealthy into tho 
sources from which it was emitted; and, could we but analyse this 
heterogeneous mixture, what a variety of poisonous ingredients 
would be found therein! But to bring the subject more “ home,” 
our dwelling-houses are often built in utter defiance of all sanitary 
principles, a current of air from the front door meets another from 
the back, and, simultaneously uniting, they rush into the apartments, 
up the chimneys, up the stair-cases, and downagain. Fireplaces are 
so planned that, if their contents were sufficient “to roast an ox,” the 
perpetual draught of biting airnot only prevents the equable diffusion 
of heat, but the twoextremes, meeting treacherously, affect the physical 
system of the occupants. The fact of a fire-place being in a bed-room 
is regarded as a guarantee of perfect ventilation, but this, too, is a 
mistaken notion; for, if placed diametrically opposite the door, 
the air rushes to the flue with such rapidity as only to create a 
current from side to side without in any way serving to expel the 
vitiated air generated by a sleeper. The same forgetfulness of that 
“ simple fact” also induces the opening of the lower sash of a win- 
dow when an apartment becomes heated, but the consequence is, 
that though a volume of fresh air certainly will rush in, still the 
foul remains playing upwards; and the temperature to the feet be- 
comes suddenly changed to cold, while that at and above the head is 
still warm. How, under such circumstances,'can sufferers from severe 
colds, bronchitis, &c. &c., wonder whence they originated? The 
average amount of the oxygenic essential (for each individual) is 
600 cubic feet, but for the better preservation of health this must 
be constantly changing, not in quantity, not by the production of 
currents and draughts, but by maintaining the quality, which can 
only be effected by perpetual supply of fresh, and a perpetual expul- 
sion of the foul.— Dublin Builder. 

Causes or Deatu.—'l’o the Registrar-General’s report is appended, 
as usual, an instructive paper by Dr. W. Farr on the causes of death 
in England. The year now reported on—1859—is the first in 
which diphtheria has obtained a distinct line in the tables; it had 
previously been confounded with cynanche, and when the two are 
put together the rapid progress of this great epidemic becomes 
evident ; the deaths in 1855 were 385; in 1856, 603; in 1857, 1,583 ; 
in 1858, 6,606; in 1859, 10,184. Epidemics of diphtheria are clearly 
described in the 17th century by Italian and Spanish writers, and its 
frequent association with scarlatina justifies the inference that 
the diphtherine, its muateries morbi, is some modification of 
scarlatinine. Of the whole deaths of the year one-fourth were 
referred to zymotic diseases. Smallpox destroyed 3,848 persons, 
chiefly children who had not been vaccinated, an instance, 
as Dr. Farr remarks, of the rigour with which the infringement 
of sanitary laws is visited, for the children perish and the parents 
lose their offspring by the neglect of a precaution of the simplest 
kind. A fatal outbreak of erysipelas at the Winchester Infirmary 
was traced to a cesspool. Of the parasitic diseases it is remarked 
that the ova of worms must be derived generally from impure river 
waters, into which the refuse of towns is poured. We have but an 
imperfect conception of the number of deaths from excessive drink- 
ing; but 345 were directly ascribed to intemperance and 545 to 
delirium tremens, 890 in all from the two forms of alcoholism. Pass- 
ing next to constitutional diseases, another regiment of the enemies 
that dog our steps, we find gout described as nearly stationary ; it is 
considered that, thanks to the more intelligent system of dining 
which the wealthier classes, wearied of this racking disease, will pro- 
bably introduce, we may hope to see gout rapidly decline. The deaths 
from tuberculous disease have decreased since 1853; those from bron- 
chitis have increased very greatly of late years. Among local diseases 
we find affections of thethree vital organs the brain, the heart, and the 
lungs—causing nearly a third of all the deaths of the year. Fright 
was the cause of seven deaths (not all children), grief of eight (seven 
women), rage of five (four infants), anxiety of one, aman; mental shock 
of one, a woman; melancholy of the deaths of twenty-one men and 
twenty-six women. Above 25,000, chiefly infants, died of convul- 
sions—a striking and distressing symptom, but, probably, only part 


| of the disease, which is the result of organic lesions and local irrita- 


" * ; | death. 
The promoters calculate that it will serve as an | 


tions that are never discovered. 27,1U4 deaths are referred to the 
decay of old age without any disease ; “ the weary wheel of life at 
length stood still.” 14,649 persons were killed; a sad confession, says 
Dr. Farr, for a nation humane, civilised, and skilled in all the arts, 
to have to make. Annually 75 persons in 100,000 thus die a violent 
13,056 of these deaths in 1859 are ascribed to accident or 
negligence; among them were 279 by poison. 1,248 deaths were 
declared by coroner’s juries to be suicides; 338 murder or man- 
slaughter. Eighteen persons were killed by lightning, nearly all 
yersons of outdoor occupations; the house is safer than the field. 
t is hoped that the arrangement for paying coroners by salary will 
bring better information on the subject of violent and sudden deaths, 
and throw new light on their causes. 
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MUNTZ’S STEAM BRAKES. FOR LOCOMOTIVES. 
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O.BIMBAULT. 


THE goog object of this invention, by Wm. H. Muntz, of 
Millbrook, near Southampton, is to make use of steam from the 
boiler to apply the brakes to the wheels of a locomotive engine, or to 
the rails or both, as may be preferred. The invention consists 
principally in connecting a steam chest to each side of the boiler by 
means of a pipe furnished with a valve or stop-cock. The lower 
side of this steam chest is furnished (immediately over each wheel) 
with a piston, to the piston-rod of which (passing out through a 
stuffing-box) the brake block is attached. When the steam is 
admitted to the steam chests the pistons are all simultaneously de- 
pressed, and the brake blocks are thus applied to the wheels. The 
steam chests are also furnished with an escape valve or cock through 
which the steam may be allowed to escape, and the brake blocks will 
then be again raised either by vacuum, springs, or counterbalance 
weights. It will be evident that upon opening the}first-mentioned 
valve the steam will,{be admitted}to the{steam chest,,the pistons will 
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be depressed, and the brake blocks forcibly applied to the peripheries 
of the wheels. By placing additional pistons over the spaces 
between the wheels with elongated rods and brake blocks, brakes 
may be thereby applied to the rails also, so that as many as ten 
brakes may be simultaneously applied, if desirable, viz., six to the 
wheels and four to the rails; or, instead of applying the inter- 
mediate brakes to the rails, they may be made of a double or wedge- 
shaped form, and applied between the peripheries of the wheels. 
Fig. 1 represents an elevation of a locomotive engine with the 
brake shown as applied thereto, the steam chest being drawn in 
section; and Fig. 2 is a transverse section of the same. A, A, is a 
steam chest fitted to each side of the boiler, and connected by a 
steam pipe B, B, to the upper part or steam space of the boiler; C, C, 
is a slide valve, which may be opened and closed by means of the 
handle D, D, and is for the purpose of admitting steam from the 
boiler into the steam chests A, A, and shutting off the same when 
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not required; E, E, are pistons working in piston boxes or 
cylinders F, F, formed in the lower part of the steam chests A, A, 
the rods of the said pistons passing out through steam-tight stuffing- 
boxes G, G, and being connected to the iron frames I, I, to which 
the brake blocks H, H, are secured; K, K, are brackets or standards 
for supporting the steam chests A, A, which latter may be also 
bolted by means of flanges to the boiler and fire-box; J, J, are 
auxiliary wedge-shaped brakes, acting with great force between the 
peripheries of the wheels. In place of these wedge-formed brakes 
(if preferred), by elongating the piston-rods between the wheels, 
brakes may be applied to the rails as well as to the wheels; L, L, is 
a cock for letting of the steam from the steam chest when it is 
desired to ease or withdraw the brakes, The pistons-or the brakes 
are to be provided, if preferred, with springs or counterbalance 
weights to raise the brakes off the wheels as soon as the pressure of 
the steam is removed from]the upper surface of the pistons. 
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Tus invention, by J. C. Symmes, of New York, U.S., relates to 
engines in which air or gas may be rapidly heated and cooled, and 
its expansive force applied for generating motive power. Fig. 1 
shows the engine in longitudinal vertical section; Fig. 2 is a dia- 
gram showing the arrangement for heating the air to be supplied 
to the furnace by passing it through passages situate in the furnace 
flue; and Fig. 3 is a plan view of the same. 

A is a closed ash-pit, into which air heated in the chimney or flue 
is forced by a fan; F is the furnace, lined with fire-brick K; B, B', 
are the bulbs or extensions of the central or middle cylinder W, 
which has open ends. The outer ends of the bulbs B, B', are closed by 
covers H, H', which are fitted with recesses to receive respectively 
the coils J', J'. These coils are surrounded by a covering X, X', 
so arranged as to allow free space around the coils. Through 
these coils J' cold water is caused to circulate. Near the furnace 
and flue, and on either side thereof, coils J, J, are placed and sur- 
rounded by a covering X, X}, like the coils J‘. In these coils J hot 
air from the furnace is caused to circulate. The pistons, N, N', are 
connected together by rods Q', and by means of a rod Q attached to 
the piston N, and working through a stuffing box C in the cover H, 
the pistons are caused to traverse to and fro in the spaces, 8, S!, 
respectively, their motion being derived at starting from a hand 
lever I, and afterwards by any suitable arrangement from the crank 
shaft E. In the space connecting the heating and cooling spaces 
that surround the tubes J and J' are the regenerators R, R'. P is 
the working piston, connected by a rod O, which passes through 
the stuffing box C' with the connecting rod U of the crank shaft E. 

Supposing now air or any constant gas to be forced into the 
cylinder and bulbs W and B, B!, equally, and to any proper pres- 
sure, and that a fire has been kindled at F. Suppose also that the 
burnt air is caused to circulate through the ae J before passing 
off by the flues G! and G, and that cold water is caused to flow 
through the tubes J!, and to lie between L and H, L' and H'. Now, 
if the handle I be pushed slowly to the right, the rods Q and Q!, Q', 
will force both pistons N and N' to the right. The air in the space § 
will pass into the spaces containing the hot tubes J, and becoming 
heated will then pass through the regenerator R, where it will part 
with nearly all its heat, and leaving the regenerator enter the spaces 
containing the cold tubes J'. Here losing all its heat it will re-enter 
the space 8, but behind the piston N, in a cold or contracted state. 
The reverse process will simultaneously take place in the bulb B', 
for the air will enter the space S! behind the piston N', and get 
heated. Ifthe pressure of the air and its variations of temperature 
be considerable, the working piston P will move. But as it depends 
upon the efficient action of the regenerator, and as the regenerator 
only gets its normal effective condition of heat after many motions 
of the lever I, suppose it to have attained that condition, and the 
parts to be where they are drawn, the piston P is now travelling to 
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the right; just before it gets to the right end of the cylinder W 
suppose the lever I to be pushed as quickly as possible 
to the right, the air in the bulb B is now cooled, and that 
in B! heated, and the piston B therefore moves to the left. By a 
proper connection between the shaft and wheel at E and the lever I, 
the engine when once fairly started will work itself. The 
burnt air or other heating medium, after entering the tubes J, 
performs about three-fourths of a revolution in the bulbs, and is 
emitted on each side the fire-box. It percolates about the cylinder 
outside in the flue G' heating it a little, and escapes‘by the chimney G, 
the tubes J', and the spaces L, H, and L!, H', are fed with cold 
water, the annular spaces between the cylinders X" and the 
bulbs B and B', are filled by the regenerators R, R'. These are of 
wires, the finer the better, laid in any parallel direction. It is pre- 
ferred to lay them at an angle to the piston rod O, and they should 
always be corrugated like a single wire detached from wire gauze. If 
pressed by the machine corrugating them, and flattened from a 
circular cross section to a quadrangular one it were better. The 
covering plates X and X', are of cast metal, made to suit the tubes 
used. The open spaces around the tubes are largest in diameter 
near the axis of thecylinder. The tubes are, by preference, corru- 
gated lengthwise. The motive air passes also between X', and H, H', 
or B, B', in a thin layer to be cooled or heated thereby At Y, 
and Y', rings of vulcanised caoutchouc are to be applied, and at the 
stuffing-boxes C, and C!, are bodies of vulcanised caoutchouc en- 
closing three pairs of metallic open rings, the openings of each 
pair breaking joints, and with blacklead, talc, or the like packed be- 
tween them. Black lead, talc, or the like is the packing of the piston P 
also; M is the bed plate of the engine. The rods Q', Q', are packed 
with blacklead, talc, or the like where they pass through the iron of 
the cylinder, and they firmly connect the two pistons N and N! 
together; Z, Z, is a metal covering for confining the burnt air 
against the cylinder till it enters the square chimney G. Fresh air 
is blown by a fan or otherwise into the upper part of the chimney G, 
through a set of corrugated flues hereinafter described, thence out 
at near the bottom of the chimney, and down to the closed ash- 
pit A to feed the fire with hot air. The piston P is long and light, 
and has its two faces set at such an angle with the piston rod 
(according to its angle with the horizon and to the pressure used), 
that the lifting component of the pressure shall overcome the 
tendency of gravity to produce unsymmetrical friction. These faces 


closed flues the air comes from the branch pipe g, and is forced 
downwards, wriggling its way along the cross corrugated channels, 
and absorbing the heat from the metal, which heat has been 
imparted by the burnt air wriggling its way up and out through the 
numbers 2, 4, 6, &c., of the same flues, and thus an important 
economy of heat is obtained. 


Tue Navy.—The Sirius target ship at Portsmouth is having two 
large rolled iron armour plates (made at the Atlas Works, Sheffield) 
affixed to her side for the purpose of being tested with a 68-pounder 
smooth bore gun, The Caradoc has had her engines removed, and 
is to be completely reconstructed at Woolwich. A new war steamer, 
to be named the Silenus, is to be built at Chatham. Workmen com- 
menced on Tuesday morning laying down the blocks for her keel. 
She is to be a paddle wheel steam vessel of 240ft. in length and only 
29ft. in width, and to be built of two thicknesses of planking of 
l}in. to run diagonally. Over it will be placed a two-inch planking 
running fore and aft. The Royal Oak, the first of the large wooden 
screw steamers which are to be cased with iron, is progressing at 
Chatham Dockyard. According to present orders she is to be cased 
throughout with iron plates 4}in. in thickness, extending from three 
to four feet below her water line to the plank sheer, the plates being 
laid on 8in. oak planking. Her dimensions are—length between 
perpendiculars, 273ft. ; length of keel for tonnage, 232ft. 8in,; ex- 
treme breadth, 58ft ; breadth for tonnage, 57ft.; burthen, 4,045,26-94 
tons. She is to carry an armament of 50 guns, all of which will be 
of the heaviest description. 

Acapemy or Scrences.—At the last sitting M. Hervé Mangon 
communicated some highly interesting researches concerning the 
action which the electric light exercises on vegetable life. On the 
30th ult., at 8 a.m., he exposed four flower-pots, each containing 
four grains of rye, which had been sown on the 24th, 26th, 27th, 
and 28th ult., to the action of the electric light produced by two 
pencils of coal and an electro-magnetic machine put in motion by a 
steam engine. The pots were placed a little below the level of the 
focus, without the interposition of any lens or glass, and at a dis- 
tance of about one metre, the light of day being carefully excluded 
from the room where the experiments were conducted during four 
consecutive days, and for eleven or twelve hours each day. The 
rye sown on the 24th and 26th had sprouted, and grown to the heights 
of half a centimetre and 42 millimetres respectively. One of these little 
plants displayed a slight beginning of green at the top, but the others 
were all white. The seeds sown on the 27th and 28th had not yet 
sprouted. On the second day of the exposure, viz., the 3ist, at 
2 p.m., the plants of the 24th and 26th had grown to 1 centimetre 
and 60 millimetres respectively; they were all very green, and 
strongly bent towards the light. The rye sown on the 27th had 
sprouted, and a little green was perceptible at the top of some of the 

jlants. On the Ist of August all the plants were found thriving, as 
if under the influence of the sun. The ryesown on the 20th of July 
had sprouted, but showed no trace of green then; on the following 
day, however, the 2nd of August, it was quite green, the other plants 
continuing to develop themselves regularly. Other pots where 
rye had been sown, and which had been kept quite in the dark, for 
comparison’s sake, produced nothing but yellow plants. Hence 
M. Hervé Mangon concludes that the electric light possesses, like sun 
light, the property of developing the green matter of vegetables.— 
M. Labourdette sentin a paper on a method of his for developing the size 
of the esculentmushroom, Agaricus Campestris. He preparesa bed exclu- 
sively formed of sulphate of lime (common building-plaster) beaten 
down to perfect hardness, without any manure but pitrate of potash 
(saltpetre). ‘The nitrate is buried in the sulphate together with the 
spores of the mushroom, at a depth of from three to four milli- 
metres (one-sixth of an inch). This done, the bed will indefinitely 
produce a variety of the Agaricus, which our author proposes to 
distinguish by the epithet of gigantic; and not without reason, 
since the agaricus, cultivated in the usual manner, rarely exceeds 
100 grammes in weight (3 0z.), while by M. Labourdette’s method it 
attains to an average weight of 19 oz.—M. Ouviére sent in the 
figure and‘description of an apparatus which he calls a cosmogra, h, 





are also made so light as to burst under a less pressure than will 
burst the cylinder, and thus, should any bursting of the engine take 
place, it would merely be from one bulb into the other. The flues 
before mentioned are made by corrugating thin sheets of metal at an 
angle with their length, and laying them together as shown at 
Figs. 2and 3. The numbers 1, 3, 5, &c., of these little flues are 
closed above the opening g, and below the opening g'. Into these 


and which might be set up in a — square with a view to render 
the knowledge of the heavens familiar to all classes of society.— 
M. Barreswil announced the singular fact that mother-of-pearl, and 
the principle extracted from guano by Unger, and called Guanine, 
are one and the same substance, and an immediate chemical 
principle. He promises to develop this subject in a subsequent 


| paper, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





LOCOMOTIVE IMPROVEMENT. 

Sir,—At the present day no problem possesses more interest, if 
not for the public at large, at least for the shareholders who consti- 
tute so large a proportion of it, than the mode of constructing the 
best possible locomotive. I do not, of course, mean the actual 
manual or mechanical processes through which a certain quantity 
of iron, brass, copper and timber must pass, in order to form a 
modern first-class locomotive. That the public have nothing to do 
with ; such men as Stephenson, Sharp, Fairbairn, and a host of other 
eminent makers, have settled that long ago. Mechanical construc- 
tion has arrived at such perfection in their shops as scarcely to leave 
anything to be desired on that head. The locomotive in their hands 
has ceased to be a mere machine; it has become a beautiful work of 
art; perfection of workmanship has almost been reached; finish can 
scarcely go further. ' ; 

But unfortunately we cannot say the same of design. Almost in- 
variably we find the same old model, with all its imperfections, ad- 
hered to; although stronger, better finished, and certainly consuming 
less fuel, the engine of the present day is not one whit better 
adapted to its work than the engine of ten years ago; permanent 
way is destroyed faster than ever, the expenses of its maintenance 
increased; and no matter what the beauty of appearance or finish 
which the locomotive presents, dividends show no increase, and I 
believe that shareholders care little for any perfection except a per- 
fect dividend—ten per cent. or so. : . 

You have so ably pointed out the imperfections under which the 
modern locomotive labours that I will say nothing on that subject, 
except so far as the attempt to design an engine which may be free 
from some of the worst and most obvious of these faults may elicit 
a few remarks to illustrate the difference between the engine I would 
advocate and the present giant, who makes himself conspicuous by 
breaking down bridges, destroying permanent (?) way, and conduct- 
ing himself generally in a way to make every one, directly or in- 
directly connected with him, from the director to the plate layer, 
stand aghast! 

Once upon a time the rule obtained to make any load we had to 
transport as light as possible. Our fast stage coaches had not a pound 
of superfluous iron in them; the laws of draught were carefully 
studied, and elaborate treatises written on them by eminent engineers}; 
the proportions of the parts of these coaches were made matter of 
experiment, and all possible care taken that the horses should not be 
sufferers by the faulty construction of the vehicle they had to draw. 
But we have changed all that now-a-days; steam does not receive 
the consideration horse-flesh did, and so we go on building engines 
larger and larger, and make them a greater burden to themselves, 
and destroy permanent way faster, to no other end than the waste 
of money, the depreciation of capital, and the utter dissatisfaction 
of shareholders. 

All this proceeds, in the first place, from the use of immensely 
heavy vehicles for the conveyance of goods and _ passengers; 
secondly, from a faulty system of working the lines; and, thirdly, 
from an improper construction of the locomotive, rendered neces- 
sary, in some degree, by the two first. 

With these two first drawbacks to successful railway practice I 
have here nothing to do; they have often been pointed out by far 
abler pens than mine, yours among the number, As to the st, 
with your kind permission, I will offer a few suggestions, : 

The cry at present amongst engineers is for more adhesion. 
“We can raise any amount of steam, we can construct engines of any 
power, but it is of no use without adhesion,” say they, “ Give us 
more weight; your permanent way is nothing to us; you want an 
engine to take a certain load at a certain speed, under all kinds of cir- 
cumstances : we fulfil your demands, that is all we care for.” The con- 
sequence is, that the weight of the modern engine is increasing. 
We have heavier boilers, thicker fire-boxes, stronger frames, and— 
crowning absurdity—a ton or so of cast iron foot plates, by way of 
ballast. To make matters better we have in addition some ten or 
twelve tons of a tender, mounted on six wheels—said tender 
being chiefly rendered necessary by the weight and size of the 
engine, for these giants are terrible fellows to eat and drink, and re- 
quire @ great deal of sustenance to be dragged about with them, 
quite regardless of the expense or inconvenience said transportation 
of provisions may occasion their employers. 

I will grant that weight is necessary for adhesion, but we most 
certainly do not take the best means of rendering itavailable. In the 
locomotive weight must be regarded as a precious commodity, and 
should be used with a sparing hand and with the greatest possible 
judgment, instead of being squandered and wasted as it is at present. 

Let us take an ordinary express engine. We will find some 10 tons 
on the drivers, 8 on the leaders, and 6, or if “ballasted” 7, on 
the trailers, say 25 in all; behind this is a tender weighing 
10 or 12 tons more, nearly equal to the weight of two loaded 
passenger carriages. Now, out of this gross weight of 36 tons, only 
10 are really available for the purposes of propulsion. ‘To all intents 
and purposes, were adhesion the only object in view, the engine 
need weigh but 10 tons instead of 25. 

Two questions are thus set before us, the first is—how shall we 
reduce the weight of the locomotive without injuring its powers ? 
and, secondly, under what form will it do least damage to the per- 
manent way ? 

To enter into both these questions is not my intention; it would 
take up too much of your valuable space, and your own able leaders, 
which have pearl in Tue Enotneer from tim to time, have 
almost answered the first and most difficult of the two. I will, 
therefore, confine myself to the last. What form of engine will do 
least injury to the permanent way? The answer is, | think, 
obvious. The old-fashioned four-wheel type will do less injury than 
any other, because no other form can so well adapt itself to the 
sharp curves met with in modern railway practice. 

Let us see what Mr. Edward Bury, superintendent of the London 
and Birmingham Railway, said in 1845—* The four-wheeled engine 
is less costly than that on six wheels; it can be got into less space ; 
is much lighter, and therefore requires less power to take it up the 
inclines, and consequently leaves more available power to take up 
the train ; is safer, as it adapts itself better to the rails, nct being so 
likely to run off the lines at curves and crossings, is more econo- 
mical in the working, there being fewer parts in motion and less 
friction.” Now what Mr. Bury said sixteen years ago is, in my 
opinion, equally true now in spite of “ modern practice.” 

Let us, then, get rid of the useless trailing wheels, and as much as 
we can of their load, if we cannot get rid of it all. Itis of little con- 

uence when distributed on the remaining two pairs of wheels; 
it will not do one-tiftieth part of the injury to the rails 
there that it would where it was; let the engine have no foot-plate, 
side-rails, or any other incumbrance behind the fire-box ; let there 
simply be a cross girder, say, a foot broad, a little below the level of 
the ordinary foot-plate in its place; let the engine have outside 
cylinders, and single frames inside the wheels of course; by this we 
get rid of the curse of the locomotive, the cranked axle, and we 
lighten the connecting rods, &c.; lastly, let us shorten the boiler 
considerably; no want of economy will be induced by this, provided 
we increase its diameter slightly, and put in more tubes, but we will 
be able to put the wheels closer together, a great matter for the 
curves. You have so ably advocated steel boilers that 1 have nothing 
to say on that head. I would only remark that very many of the 
pipes, castings, frames, Xc., are made far too heavy; the engineer is 
apt to say to himself “Oh, it’s of no consequence, only a couple of 
ewt. more ;” but a couple of ewt. here, and a couple of ewt. there, 
very quickly runs up to another ton or so, according to the old 
Seotch proverb. 

But the most important change I would advocate would be in the 
tender, Ordinary tank engines haye many drawbacks which prevent 
their becoming popular, one of the greatest being the incon- 
yeniently small size of the foot-plate, and the present tenders. 





I look on as an unnecessary and unsightly excrescence. Instead, 
then, of a tank to the engine, or an ordinary tender, I would advo- 
cate the adoption of a small tender on a single pair of wheels, weigh- 
ing, say, when loaded, some six or seven tons, and carrying about a 
ton of coals, and water enough for forty-five miles at three cubic 
feet evaporated per minute. About one ton of this weight will be sup- 
ported by the engine on the before-mentioned cross-girder, to which 
the tender would be coupled by a single pin in the centre, suitable 
spring buffers being arranged to keep all steady; in a word, a re- 
versal of Engerth’s system; for, as in that the tender supports part 
of the weight of the engine, so, in this, the engine will support part 
of the weight of the tender, thus completely balancing the weight of 
the cylinders, &c., which I put in advance of the leading wheels in 
order that they may retain a horizontal position. 

At first sight this may seem to be a very clumsy arrangement, 
buta little reflection will show its advantages. In the tirst place,while 
we get rid of seven or eight tons of unnecessary weight in the tender, 
we provide for more accommodation for fuel and water than any six- 
wheel tank engine can afford; secondly, we get rid of the rigid 
frame on six supports, totally unsuited for travelling round 
curves, and, in its place, we substitute an engine with a flexible 
joint, so to speak, in the middle, rendering it admirably adapted for 
moving round the sharpest curves that are met with. 

I will say, without hesitation, that one of the most fruitful 
sources of “derailment” is due to the trailing wheels of the six- 
wheeled locomotive; it is a mathematical impossibility to make 
three points, connected by a straight line, touch a circle, yet this the 
six-wheeled engine must endeavour to do, and the consequence is, 
that rails are forced out of gauge, flanges of wheels broken or worn 
away, and such clumsy expedients resorted to as spenges, filled 
with oil, applied to the flanges of the leading wheels. This would 
be all very well could it be proved that six wheels were absolutely 
necessary ; but I cannot see any good reason for blindly adhering 
to their use when we see very heavy four-wheeled engines at work 
daily. I know many coupled four-wheeled goods engines, weighing 
from twenty to twenty-five tons, without the tender, doing their 
work with avery moderate consumption of fuel, and giving the 
greatest possible satisfaction to their employers, albeit these same 
engines are burdened with very heavy six-wheeled tenders. 

I find that | have already made this letter too long; therefore I 
will only beg, in conclusion, to thank you for the many obliga- 
tions I am under to you, and to request! that, if convenient, you 
will add yet another by the insertion of this. Did I not fear to 
trespass too far, | would send you a tracing of the locomotive I 
have advocated. Perhaps at a future day | may, with your per- 
mission, resume the subject, no engineering question being of more 
importance, in my opinion, than locomotive improvement. 


August 12th, 1861. ¥.. B 





BOILER EXPLOSIONS. 

Sin,—The violence of boiler explosions depending so much, as it 
does, upon the temperature and quantity of water which the boiler 
contains, the question of Mr, Paton merits more consideration than 
it appears to have met with. 

When a cubic foot of space—say, under a movable piston—<flled 





by a liquid at the temperature ¢ is slowly increased without either 
conducting or receiving heat until the temperature falls by expan- | 
sion alone to é, then not only the weight of vapour which rises and 
fills the enlarged space at the lower temperature f,, but also the gross | 
expansive effort is readily deduced, provided the latent heat of the 
vapour at the lower temperature ¢,, and the specific heat and weight 
of the cubie foot of liquid are known at the intermediate and extreme 
temperatures ¢,, and ty. 

The solution of these questions demands the application of one of 
the most important equations deduced by Professors Rankine and 
Clausius; and affords one of the best illustrations of the utility of 
the mechanical theory of heat, as I shall endeavour to exemplify in 
the following answer:—At a temperature of 212 deg. Fah., a 
cubic foot of water—which at that temperature weighs 60 1b.—is 
confined within a cylinder under, or (the cylinder lying horizontally) 
behind a movable piston ; the pressure of the atmosphere (14:7 Ib. 
per square inch) resting upon the upper or opposite side of the 
piston, the pressure on both sides will then be equal. While raising 
the temperature of the 60 Ib. of water 149 deg.—that is, from 212 deg. 
to 361 deg.—let the load or pressure upon the piston be also increased 
from 14°7 Ib, to 155 1b. per square inch, and during this increase of 
temperature and increase of load the piston will recede only to the 
small extent which corresponds with the expansion of the cubic foot 
of liquid water; but no vapour will yet be formed, although as 
much heat has been supplied as would have converted 9-263 lb. of 
the liquid into vapour, provided the pressure had not been increased 
beyond the primitive atmospheric pressure of 14:7 Ib. per inch; 
when, in that case, the piston would have travelled through a space 
of 9263 X 26°36 = 244 cubic feet ; but repelling only the atmo- 
spheric load. 26°36 cubic feet being the volume of 1 1b. weight of 
atmospheric steam, and which requires for its conversion (from 
water supplied at the same temperature of 212 deg.) as much heat as 
would raise 965°1 times its own weight of water one Fah. deg. 
It is, then, obvious that the heat which would raise the temperature 
of 60 1b. of water 149 deg. would also be capable of converting 9°263 
of water at 212 deg. into steam of the same temperature, 

as, 60 X 149 + 965-1 = 9°263. 

The mean specific heat of water between 212 deg. and 361 deg. is, 
however, somewhat greater than an equal weight of cold water, the 
relative values being as 1025 to 1; and, therefore, 60 x 1025 x 149 
+ 965°1 = 9°51b. of steam would be nearer the weight. But, to 
avoid complexity, 1 shall assume the specific heat of water as constant 
at all temperatures, and returning to the water confined under the 
piston at a temperature of 561 deg., and under a pressure of 1403 lb., 
in addition to that of the atmosphere. Let the 140°3 Ib. be gradually 
reduced until it is wholly removed; the piston will, at the same 
time, slowly recede, driving before it the diminishing load, while, at 
the same time, the temperature (361 deg.) falling most rapidly at 
first, will finally terminate at 212 deg., when the pressure will again 
be equal (14:7 lb.) upon each side of the piston, and we will now 
have 60 — m 1b. of water at a temperature of 212 deg., and m Ib. of 
vapour of the same temperature, which vapour, if condensed at the 
uniform temperature of 212 deg., by reversing the motion of the 
piston, will transmit to the refrigerating medium 965°1 units of heat 
per Ib. weight of vapour so reduced to the liquid state under the 
initial atmospheric pressure. The maximum weight (m)of vapour 
which fills the enlarged space, when the temperature falls from 
361 deg. to 212 deg., and the total pressure from 155 1b. to 14-7 Ib, 
per square inch, is the question to be determined. 


And 965°1 X m = 60 X (212 + 461) X hyp. log. 








361 + 461 
212 + 461 
a 822 
= 60 X 673 X hyp. log. — 
bed 
= 60 X 673 X hyp. log. 1:2214. 
Then, as the hyperbolic or natural log. of 1'2214 is ‘2, we have 
965°1 m = 60 X 673 X ‘2 = 8076, 
which number represents the units of heat which would be trans- 
ferred to the refrigerator or heat absorbing medium, by reversing 
the motion of the piston; and, again, compressing the vapour into 
the liquid state at a uniform temperature of 212 deg. 
If the heat, regenerated by reversing the motion of the piston, was 





entirely retained, the temperature would again rise from 212 deg. to 
361 deg., as at first, and 60 xX 149 = 8940 units of heat, which the 
cubic foot of water lost while expanding would again be restored ; 
but no available work or useful effect could be thus obtained, as the 
work of compression could notthen be less than the work of expansion, 
and the heat alternately lost and restored would be constantly equal. 
When the whole heat is retained by the 60 1b, of water itself, while 
the vapour is again reduced to the liquid state, the total pressure | 
rises from 14°71b. to 1551b. per inch, and 8,940 units of heat are 

generated ; whereas not more than 8,076 would be generated by 

condensing the same vapour under a constant pressure of 1477 lb., 


and constant temperature of 212 deg. The difference is 8,940 
— 8,076 = 864 units of heat, which corresponds to the useful 
effect. The work of expansion exceeding the work of compression 
by 772 X 864 = 667,000ft.-lb. 
With’ the aid of Joule’s equivalent the maximum useful effect under 
the supposed conditions is thus deduced for any given pair of 
temperatures, from a knowledge of those temperatures alone, with- 
out reference to either volume, pressure, density, or latent heat of the 
vapour, provided the specific heat of the liquid is constant at all 
temperatures. 

Then, to find the weight m of vapour, we have only to divide the 
units of heat (already shown to be 8,076) produced, by its condensa- 
tion, at the lower temperature by the latent heat which belongs to 
that temperature, and thereby we find that, after the temperature of 
the 60 lb. of water has fallen from 361 deg. to 212 deg., the weight of 
steam existing at the latter temperature 

is 8,076 + 965°1 = 8°368 Ib., 
and which will measure 
8-368 X 26°36 = 220°5 cubic feet. 

The piston must, therefore, have swept through a space of 
220°5 cubic feet minus the volume of 8368 Ib. of water which may 
here be neglected. The mean available or useful pressure through the 
220°5 cubic feet of space could not exceed 


7.0 
ad = 3,020 Ib. per square foot ; 
3,020 _ 
or, 508) = 21D, 


nearly per square inch, and which, therefore, corresponds to a 
total mean pressure of 21 + 14°7 = 35:7 lb. per square inch. 

When water is heated to a temperature of 361 deg. Fah., it thus 
appears that, in each cubic foot which a boiler contains, there resides 
a force similar to that of a compressed spring, which, when per- 
mitted to uncoil, is capable of raising a load of 3,000 1b. to a height 
of 220ft., repelling, at the same time, the atmospheric pressure of 
2116-8 lb. through the same distance. 

3,000 Ib., with a fall of 220ft., corresponds to a fall of 11,000ft., 
with 60 ib. (the weight of the cubic foot of water) or to a weight 
equal to that of the steam (8-368 Ib.) with a fall of nearly 79,000ft. 
The respective velocities which correspond to a fall from those 
heights being 119ft., 841ft., and 2,250ft. per second. I have now only 
further to state that, when the temperature of the cubic foot of water 
(60 lb.) falls by expansion alone from 

361 to 3561 298 250-4 212 102-1 32 deg,, 
the weight of vapour increases from 
to 3395 4016 6576 8368 12:24 13-86 Ib.; 
the volume of vapour in cubic feet increases from 
0 to 1:032 2606 88:38 2205 4,044 46,980ft; 
and the total pressure in pounds per square inch falls from 
155 to 146 65 30 147 1 -0887 Ib. 

I can scarcely close this letter without alluding to an explosion by 
which two lives were lost during last month, within less than half a 
mile of the spot where Iam now writing. The end of the boiler, which 
was entirely blown out, was 3ft. diameter, having given way near to the 
corner of the angled iron, by which it was joined to the shell, which 
was 21ft. in length. This end of the boiler, which rested over the 
furnace, had obviously been very much overheated and burnt on 
some former occasion, when the angled iron had, at the same time, 
been strained and cracked for nearly a foot in length by the 
bottom bulging downwards. This mode of securing the ends to a 
round boiler has, I believe, been the cause of many accidents. When 
the angled corner of the boiler is directly over the fire, a it was in 
this case, the iron is almost sure to be strained and weakened by 
overheating, and this is generally the weakest part of the boiler at 
best. The brick chimney stalk, which was brought down by the 
explosion, stood behind, and directly in a line with, the boiler. 
Passing through the chimney, as straight as an arrow, the shell, 
with the closed end foremost, was carried, in a direct line, to a 
distance of over 90 yards up a considerable incline, tracing its course 
upon the grass, which it grazed nearly throughout the whole dis- 
tance. The end of the boiler, which was blown directly in the 
opposite direction, was found half buried in the earth at a distance 
of about 40 yards. This occurred about mid-day, when the engine 
was doing its regular work. 

The inherent weakness of the angled iron, especially after having 
been burnt and strained, was, I believe, sufficient to account for the 
accident, without assuming the steam to have had more than the 
usual pressure, which possibly seldom exceeded 45 1b. per square 
inch. This pressure would correspond to a load upon the end of 
the boiler of 20 tons, forcing it outwards, which is more than should 
be risked upon an angled iron ring not more than }in. in thickness. 

Carluke, Lanarkshire, August 12th, 1861. J. B. 





CONNECTION OF THE TRIANGULATION OF GreEaT BritaIn witH 
France And Betcrum.—Lieutenant the Hon. Delaporte French, 
with a party of one corporal and six sappers of the Royal Engineers 
(Ordnance Survey Department), arrived at Folkestone from South- 
ampton on ‘l'hursday week, and in the afternoon crossec to Boulogne 
in the South-Eastern Railway Company's steamboat the Princess 
Mary, for the purpose of connecting the triangulation of Great 
Britain with that of France and Belgium, in co-operation with a 
commission appointed by the Minister of War of France. The 
ultimate result to be obtained is the substitution of one meridional 
line for the three lines of Greenwich, Paris, and St. Petersburg, 
that are at present in use in different countries, and thus to harmonise 
the maps of all countries. The party took over camp equipage for 
six men, consisting of observatories, marquees, &c., packed in two 
ambulance wagons; and they are expected to be absent from England 
about eight months. The connection of the French and Russian 
systems will be carried out by the oflicers of those countries. 

Lanp Drarace.—Mr. J. Bailey Denton, of Stevenage, Herts, 
whose writings on the subject of drainage are so well known, writes 
as follows to the Times on the passage of the “ Drainage Bill” in 
the last session:—* Let me congratulate agricultural England on 
having obtained ‘An Act to Amend the Law relating to the Drain- 
age of Land.’ It is a measure that will take its rank with the 
General Enclosure Act and the Tithe Commutation Act in the 
benefit it will afford the landed interest specially, and the country 
generally. ‘The Act, as might be expected from its character, con- 
tains some practical defects, which will command amendment when 
its working powers are tried, and those defects are made apparent to 
landowners as well as to engineers; as it stands, however, it con- 
tains many enlarged and most valuable provisions for outfall drain- 
age. We do not obtain this boon before it is due. We have only to 
examine the quantity and character of the corn now coming to the 
sickle to appreciate how much the produce of this country depends 
upon deep under-drainage and deep cultivation. The cro 
throughout are remarkably well headed, but it will be found that the 
length and weight of the ears are in proportion to the depth of stirred 
soil; and to retain unaltered the old laws relating to the present 
shallow, tortuous, obstructed outfall channels, while the efforts of 
individuals are directed to increasing the depth of under drainage, 
and to secure by steam cultivation and other appliances the deepening 
of productive soil, was a strange inconsistency. The new Act will 
allow landowners under proper restrictions to deepen and straighten 
existing water-courses and enlarge the outfalls, so as to meet the 
growing requirements of the day; it provides for the removal of 
mill obstructions; it will facilitate the formation of districts for 
drainage without special legislation ; and it will empower private 
owners to procure outfalls through lands belonging to other owners. 
Every agriculturist will recognise the value of these powers. If the 
committee appointed by the Hanover-square meeting in December 
last has done its duty in placing before the Government the require- 
ments of the country, I am sure the landed interest will acknowl 
that the Government and the Legislature have responded to the call 
with a determination to give them a practical and sound measure.” 





THE ENGINEER. 





Avaeust 16, 1861. 
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EXPERIMENTS WITH GUNPOWDER. 


Wen ordinary small-grained powder is burned in a cannon, 
the combustion is so rapid, and the gases are consequently so 
quickly developed and so highly heated, that an enormous pres- 
sure is produced at the breech of the gun before the ball starts 
from its seat; then, as the gases expand, the pressure is rapidly 
reduced, so that the velocity of the ball is small in proportion to the 
maximum pressure exerted upon the gun. It occurred to Capt. T. J. 
Rodman, of the Ordnance Department, U. 8S. A., that if the 
— were made to burn a little more slowly the pressure would 

less at the breech, and would follow up the ball with more force 
during its passage out of the gun, thus giving greater velocity to 
the shot with less danger of bursting the cannon. The first plan 
that he tried for producing a slower combustion of the powder was 
to make it in large grains, which were compressed with great 
force, so that they could not be permeated by the gas, and, 
consequently, could burn only by a gradual combustion 
commencing on the outside and extending inward. Powder of the 
same quality in every respect, except the size of the grains, was 
prepared by the Messrs. Dupont, the grains in one sample being all 
three-tenths of an inch in size, those of another four-tenths, of 
another five-tenths, and of the last six-tenths. Capt. Rodman 
made a series of fires with this powder in a 11-in. gun, using the 
same weight of charge, 12,4, lb., and the same cylindrical shot, 
weighing 1835 Ib., at every fire. Five fires were made with powder 
of each size of grain, a the mean results are exhibited in the 








following table :— 
Diameter of | Velocity of Pressure of gas in pounds. 
grain. shot. At bottom of bore. | At l4in. | At 28in. 
6 933 21,370 10,350 8,030 
a) 932 21,210 11,170 7,300 
“4 881 25,590 10,750 7,300 
3 890 35,330 10,710 6,680 











The smallest-grained powder, three-tenths of an inch in size, pro- 
duced a pressure at the bottom of the bore of 35,000 Ib. to the square 
inch, which was reduced to 6,700 lb. at twenty-eight inches from the 
bottom of the bore, giving a velocity to the shot of only 890 ft. per 
second. While the powder of largest grain, six-tenths of an inch in 
size, though producing a pressure of only 21,000 lb. at the bottom of 
bore, followed it up with 8,000 lb. at twenty-eight inches, and gave 
a velocity to the shot of 933ft. per second. The granular form, 
however, is not the best for cannon powder, whatever the size of the 
grains. In order to give the greatest possible velocity to the shot 
with such degree of pressure as may be safely employed, the pres- 
sure against the shot should continue nearly uniform throughout its 
passage from the gun. It should be exactly uniform were it not for 
the fact that a less pressure will burst a gun if applied to its whole 
length than is required to burst it if applied to only a portion of its 
length ; hence the pressure should diminish as the shot recedes from 
the breech, but not nearly as rapidly, as the experiments show that 
it does diminish even with the largest-grained powder. As the shot 
starts very slowly at the breech, and moves with constantly accele- 
rated bg in its course through the bore, in order to make the 

ressure uniform throughout the gases should be evolved from the 
urning powder with a corresponding acceleration. But, if the 
powder is granular, the combustion commences on the surface of the 
grains and proceeds inward, constantly reducing the size of the 
grains, and, consequently, the extent of the burning surface. Thus 
the rapidity with which the gases are evolved is retarded instead of 
being accelerated. Captain Rodman conceived that if the powder 
was formed into hollow cylinders to be fired wholly from the inside, 
the burning surface would be enlarged as the combustion progressed, 
and, consequently, the rapidity with which the gases were evolved 
would be accelerated. In order to confine the combustion to the 
interior of the cylinders he moulds them together into hexagonal 
cakes. ‘The cakes are submitted to a powerful pressure in a 
cylinder, the plunger being armed with wires to form the holes. In 
ractice, the axes of the cylindrical holes are parallel to that of the 
re. The cakes are made from lin. to 2in. in thickness. Capt. 
Rodman says that the increasing rapidity of the evolution of gas may 
be regulated so as to give any pressure desired along the bore, by 
establishing the proper relation between the number and diameter 
of the cylindrical holes, and the thickness of the walls between them. 
The initial burning surface, and the ratio of the maximum to the 
mean pressure, may also be varied by varying the number and 
thickness of the cakes in a given weight of charge; the initial 
burning surface, and the maximum pressure both increasing with 
the number of cakes, since the burning surface extends over the 
whole surface of the cakes. The thickness of walls between the 
cylinders should be such as to be burned through, or consumed, 
before the projectile leaves the gun; and for ordinary velocities we 
should economise in weight of charge, by making the walls of such 
thickness as to burn through by the time the projectile has traversed 
two-thirds or three-fourths of the bore, and allowing the gas to act 
expansively from there to the muzzle. It will readily be seen, from 
the foregoing, that this form of cartridge gives us entire control 
over the rate of combustion of the charge, a fact, the importance of 
which can hardly be overrated ; for, taken in connection with the 
hollow mode of casting cannon, it removes all limit, as regards safety, 
to the calibre of which even cast iron guns may be made.—Scientific 
American. 





Return or Mr. Perper 10 THE Poiytecunic.—The public will be 
gratified to learn that Mr. Pepper is soon to resume his popular 
scientific lectures at the Polytechnic, the directors of that favourite 
resort of those who like to blend instruction with entertainment 
having made arrangements with him for that purpose, and for the 
continuance of the classes for the study of chemistry. We know of 
no popular lecturer of the day who approaches Mr. Pepper in the 
rare art of conveying scientific knowledge to a general audience 
with that lucidity of explanation and familiarity of illustration 
which reach the mind at once, and, instead of wearying, create a 
desire to learn more. The geological and chemical transmutations 
of coal, the process by which a new metal (aluminium) is produced 
from clay, the pleasing wonders involved in the transmission of 
musical sounds through wooden rods, and the beautiful effects of 
the lime light and Duboscq’s rainbow-hued cascade, will be remem- 
bered by the visitors of the Polytechnic as among the more decided 
successes of Mr. Pepper’s management of that institution. 


Wexprxe Steet Corp.—It is well known that lead may be welded 
in a cold state. If a leaden bullet be cut in two parts, and the bright 
surfaces be immediately pressed together before they have time to 
oxidise—a slightly twisting strain accompanying the pressure—the 
pieces will adhere together as firmly as before they were cut. Mr. 
Rowell, of this city, gives us an account of steel being welded by a 
similar process At the Metropolitan Mills, 267, Cherry-street, seven 
run of stones are driven from a drum on a vertical iron shaft which 
is ten inches in diameter and fifteen feet in length. This shaft is 
supported by two or three plates of steel, formed in circular discs, 
and revolving one upon another, so as to divide the motion of the 
shaft between them, and diminish the velocity of the rubbing sur- 
faces. The plates, by their revolutions, of course become worn, 
so that their flat surfaces coincide throughout, and these surfaces are 
perfectly bright. Now Mr. Rowell says that occasionally the great 
weight of the shaft presses out the lubricating material from between 
two of the plates, and that, when this occurs, the plates are welded 
together; or, at all events, adhere so firmly that it is impossible to 
separate them by means of a cold chisel and sledge.—Scientific 
American.—[We have observed the same phenomenon in the case of 
hardened wrought iron pins revolving in steel bushings, the wear- 
ing surfaces being too little for the pressure.—Eb E. | 





THe New Inon Frigates—The majority of the leading 
iron shipbuilders have been requested by the Admiralty to fur- 
nish tenders for building three more iron frigates. These vessels 
are to be 20ft.. longer and 15in. wider than the Warrior, or 
400ft. long by 59ft. 3in. beam. Their depth is to be the same as the 
Warrior's, their tonnage being 6,620, and, nominal horse-power 
1,250. They are to have a flatter floor, although with the same 
draught of water, 25}{t. Each frigate is to be entirely coated from 
stem to stern with armour plates 5}in. instead of 4}in. thick. 
Behind this, as at present arranged, is to be a backing of Qin. of 
solid teak. The Admiralty, however, reserve to themselves the 
right of altering this portion of the contract within the next three 
months, it being possible that 6}in. plates will be put on and the 
teak dispensed with. : 

Kew Garpens. — A fine, healthy, and vigorous plant of the 
Victoria Regia, or royal lily, is now producing a succession of its 
blossoms of marvellous and gorgeous Peauty in the water garden of 
the original tropical aquarium, or stove No. 6; the leaves of this 
giant novelty are 3ft. in diameter. In the parterre of the Dutch or 
geometrical garden, in front of the old museum, the outer bed or 
open border has been planted with variegated and mixed flowers, as 
a design and pattern for a Coventry ribbon; it is a fine illustration 
and remarkable example of the talent and ingenuity of the artist and 
the harmonious blending of colour, and by far the leading and most 
prominent feature and attraction of the season. The trees, shrubs, 
and flowers are now in their most glorious summer beauty and 
splendour, and the whole noble domain (including the pleasure 
grounds and new arboretum), by far more beautiful and in a higher 
state of cultivation than atany former period of its history. A drink- 
ing fountain of a very novel and elegant design has been erected 
near a venerable walnut tree (said to be the oldest in England), which 
will shortly be at the service of the public. 

Tue Mersey Guy.—The trial of the 13-in. wrought iron Mersey 
gun, better known as the Horsfall gun, took place last week at 
Eastney Fort, Portsmouth. The dimensions of the gun are as 
follow:—Length from breech to muzzle, 15ft. 1¢in.; length of 
bore, 13ft. 4in.; diameter of bore, 13in. ; weight of gun, 21 tons 
17 cwt. 2qr. The weight of the carriage is 7 tons 1 cwt. 1 qr.; 
weight of the shot, 2801b. The piece was not mounted, but placed 
on balks of timber on the crown of the beach, and partially im- 
bedded in the sand. It will be remembered that this gun had been 
previously tried at Shoeburyness. The following are the ranges 
obtained :—At five deg. of elevation, with 40 lb. of powder, 2,234 
yards; at 10 deg., 3,388 yards; at 12 deg., 3,835 yards; at five deg., 
with 501b. of powder, 2,463 yards; at 10 deg., 3,523 yards; and at 
12 deg., 3,883 yards. The rounds fired at Shoeburyness were 97. 
The result was that a flaw was made in the breech of the gun to the 
extent of 12in. in the metal. To test the power of the gun still 
further two shots were fired from it yesterday. It was loaded with 
80 1b. of powder, one ball of 283 Ib., and a heavy wad. ‘To prevent 
accidents the piece was discharged with a portfire of three minutes 
elevation, when, contrary to all expectation, it stood well. The 
second shot was merely a repetition of the first, and the result was 
the same. It is said that this enormous piece of ordnance is to be 
mounted where it now is, and is to be tried against armour plates. 


Sream Trains on InprAN Rivers.—The Calcutta Englishman 
gives a resumé of the steps taken by the Oriental Inland Steam Com- 
pany for the establishment of their steam trains upon the Indus and 
Ganges, and these proceedings are stated to be now attracting much 
interest in mercantile circles in the East. Already it is intimated 
the vessels of the company are plying on the Indus; and in the 
dockyard recently established by the company at Garden Reach, 
near Calcutta, other vessels are being put together, which may be 
expected soon to be in active operation on the Ganges. The 
Englishman says, “ We are certain of their success as a commercial 
speculation, if their management here is as good as their plans 
and mode of operation at home;” and the conviction appears to 

fast becoming pretty general, that the vessels proposed by this 
company for the navigation of the Indian rivers will speedily 
supersede all others, as they will enable a larger cargo to be carried 
at a more moderate expense than any other vessels cando. We have 
on various occasions recapitulated the main points of interest in 
the construction of these vessels. The same steam is used twice 
over in the engines, whereby a large power is produced with a 
moderate consumption of fuel. Superheaters for the steam, surface 
condensers, and all other modern improvements have been intro- 
duced, which have been found to increase the efficiency of the 
engines and to diminish the expense of the propelling power, and, 
with as small a draught of water as any vessels now in India, three 
or four times the quantity of cargo can be conveyed. A new and 
important line of trade, it is stated, is opening up on the Ganges and 
Burhampooter, in the direction of Assam. Tea planting is being 
actively pursued in that district, and with marked success; and 
cotton, it is expected, will also be largely grown. ‘There is a great 
field being opened in the navigation of these Eastern rivers which, 
if cultivated with the aid of capital, energy, and skill, cannot fail to 
yield a good return. This is the concurrent testimony of all the 
advices recently received from India, and the fact of large dividends 
having already been earned by existing vessels, lends weight to the 
conviction that the more powerful vessels now being established 
will at least be as efficient and successful. 

Pneumatic Despatch Company.—The report of the directors of 
this company states that extended experiments have established to 
the satisfaction of the engineers of the company the efficiency of the 
system proposed for the adoption of the company. The last experi- 
ments have been carried on with a portion of the tube, and a set of 
apparatus prepared for the line from the General Post-oflice to 
Bloomsbury, and have resulted in pfoving the complete sufficiency 
of the disc arrangement for producing the power, as well as in 
showing that the power may be convenienfly. and economically ap- 
plied. The directors, therefore, now that the trial of the full sized 
tube has shown the efficiency of the plan, have at once placed them- 
selves in communication with the Post-office, the railway companies, 
and other parties, with a view to arrangements for the immediate 
construction of the first section of their works. The directors hope 
that the original plan of commencing the works from the Post-office 
to Bloomsbury, and thence to the London and North-Western Rail- 
way, will be carried out, but they are anxious before committing 
the company to any serious outlay, and to the precise line of their 
first operations, to obtain a guarantee, or such arrangements for 
traffic, as will secure even this first section being remunerative. 
The extension of the works, to comprise the entire parcel delivery 
of London, must speedily follow, but the shareholders will appre- 
ciate the object the directors have in view of obtaining practical 
experience upon a limited scale before the extended ex Sine of 
capital shall be incurred. Messrs, Rammell and Clark, the com- 
pany’s engineers, state in their report that the trial experiments 
which have been carried out, both in public and private, have fully 
confirmed the anticipations expressed in their report upon the pre- 
liminary trials on a smaller scale at the Soho Works, near Birming- 
ham. Single carriages, and trains of carriages, of weight varying 
from one to three tons, have been successfully passed through the 
tube, or portions of the tube, at speeds varying from 15 to 40 miles 
an hour, under pressures ranging between 1 oz. and 60z. per square 
inch only ; and these experiments have been repeated from day to day 
with uniform results. They find the transmission of the power 
from end to end of the tube to be apparently instantaneous, the 
buffing and delivery of the trains to be under perfect control, and, 
generally, the combination to possess an elasticity in its working 
which is all that could be desired. As regards economy of power 
they have no doubt it will be found that a fair percentage of useful 
effect is obtained, while in respect to the much more important con- 
sideration, convenient application of power, the advantages of the 
medium employed are too obvious to need remark. On the whole, 
they are fully satisfied with the results obtained, and are convinced 


that the company ses in the new system a means of transmission 
which, from the great facilities it affords, must soon come into ex- 
tended practical use. 
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THE LAMBETH BRIDGE. 


Tue following is the report of Mr. Peter W. Barlow, i 
the Lambeth Bridge tem sary upon the above work ad Gon the 
honour to report that the contractors have completed their arrange- 
ments for commencing the pile driving, and that the first castings 
for the cylinder foundations will be delivered in a month. In com- 
pliance with your instructions I herewith add, for the information 
of the shareholders, a general description of the work contracted for. 
The bridge will have three equal spans of wire cables, made with 
charcoal iron, each 280ft. wide, supporting a wrought iron latform, 
with rigid lattice sides, similar to a girder; and thus differs from 
suspension bridges hitherto constructed, which support a wooden 
platform by small round vertical rods, without any other means of 
Insuring rigidity and preventing oscillation. The river piers will 
consist each of two cast iron cylinders, 12ft. in diameter, driven 25ft. 
into the bed of the river, and filled with concrete and brickwork, in 
the same thanner as those now in course of erection for the new 
Hungerford Railway Bridge. The structure will exceed in stability 
any similar structure yet erected. The bridge will have a double 
carriageway and two footways, the total width being $2ft., and 
could, without inconvenience, accommodate a traffic double that of 
Waterloo Bridge, which takes tolls amnounting to £20,000 per annum. 
As, however, it is evident that this bridge from its situation will 
become the main line of communication from the Pimlico and 
Chelsea districts to the east end of the metropolis, from the great 
saving of distance, and avoidance of the crowded streets, I have, in 
compliance with your instructions, so designed the bridge as that an 
additional width for two lines of carriages may be added without 
interfering with the traffic. P. W. Bartow. 
26, Great George-street, August, 1861. 


In addition to the facts mentioned in Mr. Barlow's report, it is 
mentioned in that of the directors that the whole expenditure of the 
company will fall short of £40,000. Messrs. R. 8. Newall and Co, 
make the cables, and Messrs. J. H. Porter and Co. the rest of the 
= for £28,000 in all, £12,000 of which is payable in paid-up 
shares. 


HIGH SPEEDS. 

Tue public and the shareholders are naturally averse to such 
swift travelling as frightens the first.out of their wits and re- 
duces the dividends of the second. But railway managers may 
reasonably have a different feeling, especially where there is a 
competitor in the field, and they are ambitious. What they want is 
to beat the enemy. Loss of life and money are points which a great 
general hardly considers in comparison with defeating his opponent. 
Does an able railway manager sit down and count the cost and 
chances of accident when he appoints an express train to run long 
distances at a dashing speed, or does he think only of cutting out a 
rival? We have never advocated low speeds, but we have long 
felt convinced that excessively high speeds are incompatible 
with safety and economy. Nothing is more tedious than to be in a 
train for hours together which dawdles along at a miserable 
pace. On the other hand, only the ignorant can be insensible 
to danger when in a train which jumps and bumps along the rails at 
. banging rate, slicing the points as if the train were a machine for 
cutting steel, It is a proof of the perfection of the railway system 
for safe conveyance, under ordinary circumstances, that fearful 
catastrophes do not every day happen to such trains as proceed like 

ball from acannon, and we may not feel surprised at the fact—the 
i: teresting and most comfortable fact—that on many long and old 
lines in the world, lacking little but talented management, no fatal 
accidents have ever occurred. But how long will this daily safety 
last? Seeds of future destruction are being sown by every wild fire 
express which runs. It is shaking itself and the rails to pieces. It is 
not wearing but knocking out, producing cracks unseen and weak- 
nesses undiscovered, and which may remain hid for years until the 
fatal moment arrives for the well-earned breakdown or jump off the 
rails, One could fancy that in the lower regions the devil and his imps 
would revel in wielding such aclanging banging machine as a railway 
withan express at 60 or 70 miles per hour, asa means of torment, but on 
earth, where we are free agents and generally supposed to have an 
eye for things above rather than below, it is not a little wonderful 
that we should be working at this fearful and destructive rate. The 
only good it may serve is to keep some of our managers out of 
Bedlam longer than without excitement they may be. For every 
madman, however, thus preserved at large we may be losing annually 
half a dozen valuable countrymen, heads of families suddenly 
destroyed, and in the most alarming, cistressing, and frightful man- 
ner it is possible to conceive. Of the two evils we would prefer 
seeing the manager in his strait waistcoat a year or two earlier, than 
a score of decent people with a hundred: dependents, smashed to 
death in a more brutal manner than the butcher deals with cattle. 
Of course your half-cracked manager sneers at moderate speeds. He 
has no interest in effecting economy and safety. It is to beat his 
competitor that he lives and draws his salary ; to make dividend and 
carry with safety are secondary considerations, if considerations at 


all.—Herapath's Railway Journal. 





HASWELL’S FORGING PRESS OR HAMMER. 


Tuts invention, by John Haswell, of Vienna, relates to an arrange- 
ment of press or hammer for operating upon large masses of metal 
by the combined agency of steam and hydraulic ey the object 
being to obtain an economical and efficient substitute for heavy 
steam hammers. To this end the hydraulic press used to impart 
the forging pressure to the metal to be operated upon is provided 
with two cylinders, one being immediately above the other and their 
axes coinciding. The diameter of the upper cylinder is small com- 
pared with that of the lower, the upper cylinder being intended to 
receive a differential piston, while the lower cylinder is fitted with 
the press piston that carries the hammer of the compressing die, 
The rods of the two pistons are connected together outside the press 
by coupling rods, so that when water is admitted to the under side 
of the ifferential piston, and the escape valve for the water that 
givesthe pressure to the hammer is opened, the hammer will be quickly 
raised from its work to the required elevation for repeating the blow. 
The cylinders of the hydraulic press are supplied with water at any 
desired pressure by means of force pumps, which are worked by a 
horizontal steam engine; the admission and discharge of the water 
being regulated by small auxiliary steam engines which work the 
supply and discharge valves, Fig. 1 is a partial plan view of the 
whole arrangement of engines, force pumps, and hydraulic press, 
showing the connection of the press with the pumps and the 
auxiliary engines; Fig. 2 represents the press in side elevation, and 
the main and one auxiliary engine in cross section ; and Figs. 3and4 
represent respectively a partial vertical section and a sectional plan 
of the arrangement of water passages in connection with the press 
cylinders. ‘The hydraulic forging press consists of a large cast iron 
cruciform block A, in which are formed two vertical cylinders a and 6, 
in communication with each other by means of water passages ¢, 
Figs. 3 and 4. This block is supported by its spurs being firmly 
bolted to four pillars which stand up froma cast iron bed B, that 
rests on a suitable foundation provided to receive it. In the centre 
of this bed, and immediately under the centre of the block A, is fitted 
an anvil block B*, which is intended to receive any desired form of 
anvil. The cylinders a, 6, are each fitted with a piston marked a', d', 
respectively, the crossheads of which are connected together 
coupling rods, so that the movement of both pistons must be sim’ 
taneous. Keyed to the lower or pendent piston 5', which may be 
termed the press piston, is the hammer b?, the degree of pressure of 
which requires to be regulated according to the work inhand. This 
force is readily adjustable by increasing or diminishing the fall of 
the hammer through the agency of the piston a', which for that 
reason is termed the differential piston. By means of this piston, 
the hammer, immediately it has delivered its blow to the work, is 
elevated to the required height for repeating the blow, the position 
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of the water supply valve c!, in the passages c, being for that pur- 
pose reversed, to admit water to the under side of the piston a', and 
cut off the supply to the top of the piston 6, and a discharge valve d', 
in the passage d, being opened to allow of the escape of the water 
from the cylinder 6 as the piston 6' is raised by the action of the 
differential piston a’. 

C is a large steam cylinder set horizontally and midway between 
a pairof horizontal force pumps D, D', all of which are carried by 
the same foundation plate which is in close proximity to the hydraulic 
press. The piston rod of the steam cylinder C passes through 
stuffing boxes in the opposite ends of the cylinder, and is connected 
to the cross heads D?, Dr, of the plungers of the force pumps, which 
cross heads are steadied in their movements by working in parallel 
guides, as usual in such cases. For working the slide valve of the 
steam cylinder C and admitting steam thereto, a small supplementary 
engine E, situate at the side of the main steam engine, isemployed. The 
piston of this engine E acts directly upon the slide valve C' in the 
steam chest of the cylinder C, whereby steam is admitted to either 
side of the piston of that cylinder alternately, for the purpose of 
working the force pumps. ‘I'he supplementary engine is started by 
a hand lever 1, keyed to a vertical spindle 2, which also carries a 
rock lever 3, connected by a shackle to the valve rod of the slide of 
the cylinder C. When the machinery is once set in motion, a tappet 
rod 4, connected ¥ a shackle to the rock lever 3, is operated p a 
projecting bar on the cross head D? of the force pump D'. Attached to 
the other cross head D is a slotted lever 5, working on a fixed fulcrum 
and connected by a rod 6 with the cut-off arrangement in the valve 
box C?; the operation of which will be well understood on inspecting 
Fig. 2; the cut off, when once properly adjusted, being dependent 
on the action of the piston of the cylinder C. The cylinder of the 
force pump D is connected by a pipe F with the hydraulic press, and 
the cylinder of the force pump D' is similarly connected by a pipe F! 
with the hydraulic press. ‘These pipes are intended to conduct the 
compressed water from the force pumps to the passage ¢ which is cast 
in the block A and furnished with two openings to receive the pipes. 
By this arrangement the force pumps are enabled to throw a con- 
tinuous supply into the press, the passage c being segmental in part 
(Fig 4), for the purpose of bringing the supply of both pumps under 
the command of one valve c!. The rod of this valve is connected by 
links c? to a horizontal lever c3, which is connected by means of a 
ie rod c‘ to the piston rod of one of a pair of auxiliary engines 
G, H, on the top of the steam cylinder C. This arrangement is for 
the purpose of working the valve c' and alternately cutting off the 
supply from, and renewing the supply to, the press cylinder d. 
similar provision is made for working the discharge valve d! in the 
passage d, leading from the cylinder 6, a horizontal lever d? con- 
nected to the valve stem by links d? being coupled by a connecting 
rod d* to the auxiliary engine H, before mentioned. The slide valves 
of both the engines G and H are respectively controlled by means of 
hand levers g and A, which are connected therewith by means of 
coupling rods pendent from their respective valves (Fig. 2). ‘Thus 
the attendant retaining hold of the two levers and operating them 
simultaneously, or nearly so, will have the press hammer under per- 
fect control, the only force he is required to exert being to shift the 
slides, the power for operating the press valves being supplied by the 
auxiliary engines. 

In order, however, to ensure the immediate removal of the pressure 
of the hammer on the work when it has delivered its blow, a tappet 
arrangement is provided (shown best at Fig. 2) for reversing the 
action of the auxiliary engine G. When thus reversed, the valve c! 
will be depressed, and the supply of water cut off from the 
eylinder 6, 

Projecting from the side of one of the coupling rods of the press 
cross heads 1s a bow! g', so arranged as to strike at a given time a 
finger g*, projecting froma rock shaft g*, which is supported in bear- 
ings on the block A and cylinder head G respectively. An arm g* 
from this rock shaft is jointed to the slide rod g*, standing up through 
the valve box of the engine. When, therefore, the hammer is about 
completing its descent, the bowl g', being adjusted for the purpose, 
will strike the finger g*, and thereby rock the shaft g3, by which 
movement the shifting of the slide of the auxiliary engine G will be 
effected. The water supplied to the press will then act only on the 
piston a! to lift the hammer; the attendant meanwhile will lift, 
through the agency of the hand lever A and engine H, the discharge 
valve d' from its seat, to allow the escape of the water from the 
¢ylinder 6. When a short lift of the hammer is required this escape 
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will be proportionately small, but when the hammer is required to 
act with its full force the escape will be such as to allow the piston 6! 
to rise to its greatest height. The supply of steam to the supplemen- 
tary engine E and to the auxiliary engines G and H is obtained from 
the steam jacket of the cylinder C. 

From the above description it will be understood that this machine 
can be worked at any pressure required, according to the force 
exerted by the engine G, and that it will [operate upon materials of 
different dimensions with either a heavy or light blow or pressure, 
as may be desired, which is not possible with hammers generally 
when a large mass of iron has to be forged, because the diminished 
height that the hammer falls lessens the effective force of the blow. 
The velocity or number of blows per minute which this machine is 
capable of giving, is due to the efficient action of the two small 
auxiliary cylinders, by which the admission and escape valves are 
opened and shut, as this arrangement allows for the use of large 
admission and escape valves with corresponding escape pipes; the 
speed therefore of this kind of press approaches that of the steam 


hammer. It may be remarked that the differential piston which has | 


been described as lifted by the pressure of the water, can be put in 
motion by steam pressure, and also that the levers of the admission 
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and escape valves can be put in motion by water instead of 
steam pressure, if thought desirable. Presses constructed after the 
above-described manner, besides possessing the advantage of giving 
equal pressures at different depths of fall, perform their work with- 
out noise or vibration. 








Steam Surprinc.—It appears from an official return that at the 
commencement of the present year 1,945 steamers were registered in 
the United Kingdom of a gross burden of 686,417 tons, being an 
| increase of 82 vessels and 19,904 tons, as compared with the corre- 
| sponding date of 1860. The number of paddle steamers was 1,342; 
of screws, 601, 1 vessel had screw and paddle combined (the Great 
Eastern), and 1 had an experimental propeller. As regards the 
materials of which they were constructed, 860 were built of woud, 
1,080 of iron, and 5 of steel, so that in steam shipping iron is carrying 
all before it. The port of London figures for 515 steamers, Liver- 
pool for 214, Glasgow for 159, Shields for 132, Newcastle for 116, 
Sunderland for 71, Bristol and Hull for 66, Dublin for 52, Leith for 
| 45, Southampton and Waterford for 33 each, Cork for 32, Greenock 
| for 29, Dundee for 16, &c. 
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TO CORRESPONDENTS. 
Vol, xi. of Tnk ENGINEER can now be had from the Office, price 18s. 
*,* Covers for binding the volume can be had from the publisher, price 2s. 6d. 
h. 


eae! 

*,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, d&c., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 

rist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

H. K.—We must decline all further letters upon the subject. 

S. D. (Dundalk).— We believe the arrangement proposed by you is new. 

E. 8. (Oldham).—We will see what we can do towards obtaining the informa- 
tion you require. : 

T. W. (Oldham).—Professor Faraday may be addressed at the Royal Institu- 
tion, Albemarle-street. . 
W. G. H.—You have given us no particulars on which to base an opinion. 

Double headed rails and wrought iron chairs are no novelty. 

E. L. (Birmingham).—J;, as you s1y, you have all the bound volumes of THE 
ENGINEER, you will find the prices of metals quoted each week since 1856. 

J. M. T. (Amralee, India).—J/, as you say, the invention was registered, at 
the office for the registration of designs, no pu'lication would be made of the 

act. 

- is no work, that we know of, treating of the friction of the 
brakes for winding drums. It is well to give plenty of wearing surface for 
your brake. 

T. L. (Glasgow).—You are probably a better judge than we ave as to whether 
you can make a cheaper wheel and obtain sounder welds by your mode of 
building up than in the usual way. 

C. R. C.— We should not like to give an opinion of your arrangement, now that 
we have seen it. If you are convinced that it is good, you must patent it, 
and take your chance with other inventors. 

K. R. U.—In the present state of the controversy we can publish no more letters 
except over the signatures of the writers, nor do we esteem it proper that the 
public should be further wearied with the matter at all. 

A. 8S. B.—We cannot say, but the new Locomotives Bill limits steam carriages for 
use in highways to a width of 7/t. The draught of ordinary road carriages 
varies, according to the condition of the road, from 40 lb. to 100 lb. per ton. 

P. M.—We are not aware that any government has offered a prize for the dis- 
covery of perpetucl motion. In all enlightened countries, we believe, the 
discovery of perpetual motion is regarded as impossible. 

Youne EnGIngER.—ZJ/ you have a good deal of waste heat.in your smoke-bow, we 
do not doubt that you could superheat your steam to an extent sufficient to cure 
priming, by passing the steam through a coil of pipe properly arranged in the 
simoke-bor. 

H, P.—Yhe best way to make driving belts adhere to pulleys is to make them 
wide enough and tight enough. We know of nothing which will preserve belts 
Jrom abrasion, If properly tanned with ovk, that should be sufficient to 
protect them from ordinary atmospheri« influences. 

Rustic.—Guard rails are put down at crossings only, because without them 
there would be nothing to prevent one wheel of a pair taking the wrong line. 
If laid down throughout the whole length of a railway, guard rails would 
cause danger instead of reducing it, as obstructions would be almost sure to 
lodge between them and the ordinary rails. 

J. C. (Stony Stratford)—Ax 18-in. fan, of good construction, making 1,200 
turns per minute, ought to give « blast equal to 74in. of walter, with 2-hovse 
power, The greatest attainable pressure may be anything, up to 1lb. or 14 1b. 
per square inch, but power would be required im proportion, or the quan- 
tity of air delivered would be much reduced. 

Fiuw Merers.—We shall be glad to receive the exact addresses of the following 
patentees of fluid meters, as we have received Jrom a foreign correspondent a 
communication for each of them, which we are, at present, unable to forward 
in the absence of the information we seek. Mr. J. Sim, Mr. F. W. Beaumont, 
Messrs. Stonyer and Whitmee, and Mr. T. Fuse. 

Q, E. D.—We should not like to put down a self-supporting 15-ton crane, with 
a horizontal jib of \7/t. radius in a space only T/t. square, unless there was 
the firmest ground on all sides, For a wrought iron pillar, 15ft. high jor 
such a crane, we should prefer a width of 36in. at bottom and 26in. at top, 
and a thickness of tin., the horizontal section of the pillar being rectangular. 
Such a pillar should go 10ft. or 12/t. deep into a firm foundation. 

S. E. P.—Your engine might weigh 25 tons, although, if built with as much 
weight in all the details as is occasionally seen, it would weigh 40 tons. We 
should prefer not to subject a spring to the temperature which you suggest. 
The speed would depend upon the resistance (which depends upon the condition 
of the line) and the evaporative power of your boiler. At 50 miles an hour the 
resistance is, on a good road, and on a level, not far Jrom 20 lb. per ton in- 
cluding engine ; or 1,000 lb. and 2,000 lb. respectively for 50 tons and 100 tons. 
To develop this tractive power at fifty miles an hour, or 4,400ft. per minute, 
would require 117-horse power and 233-horse power respectively for 50 tons 
and 100 tons, and your engine would require to evaporate from 50 cubic feet 
to 70 cubic feet of water per hour in the one case, and from 90 cubic feet to 
140 cubic feet on the other (according to the economy of working the steam by 
expansion, &c.) to give off this power. 





STEAM JOINTS. 
(To the Editor of The Engineer.) 

Sir,—I have to make a steam-tight joint between copper and cast iron ; 
could you inform me, through your paper, the best kind of cement for the 
purpose? I suppose iron borings would not do, as the copper would not 
rust and adhere to the borings? H.C. 

Preston. —_ 

AGRICULTURAL ENGINES. 
(To the Editor of The Engineer.) 

Sir,—I will be glad if you, or any of your numerous readers, can inform 
me what is the amount of fire grate surface that is given in locomotive or 
portable engines, generally used for agricultural or other purposes, for each 
nominal horse power, and what difference it would make should coal be 
used instead of coke ? A. B. C. 


THE THRUST OF THE SCREW. 
(To the Editor of The Engineer.) 

Sir,—I did not understand, from ‘‘ A Marine Engineer's” former letter, 
that the screw-propeller therein referred to was one of varying pitch and 
length of blade. 

If the particulars given by him had applied, as I thought they did, to a 
regular screw, the total thrust would have been about 35,800 Ib., but adyna- 
mometer would only have indicated 17,100 Ib. as the resistance of the ship, 
Fane } ri n 

Pp ly of its prop 4 

At moorings me heey revolutions of the propeller would have produced a 
tractive effort of about 45,200 Ib. K. 

l4th August, 1861. 








VERTICAL BOILERS. 
(To the Editor of The Engineer.) 

S1r,—I am much obliged for your answer to my former letter about the 
vertical fire-tube boilers ; but there is still one point more I should wish to 
have settled. You mention several defects that are generally found to exist 
in these boilers, but the one that seems most to have interfered with their 
more general adoption is, I think, due to the fire-box crown plate being so 
very badly protected from burning out by the great difficulty the water has 
to circulate to the centre from the sides; this is suppo! as a reason 
against these boilers by the number of plans that have been devised for 
aiding the centrewards flow of the water ; but still the plan never seems to 
have answered, and though such men as Rennie and others have made 
them in days gone by, very few, if any, are now to be found that are work- 
ing well. Can you refer me to any that have worked well at any time? 

Birmingham, August 12th, 1861. Leaky. 





ARMOUR PLATES. 
(To the Editor of The Engineer.) 


Sir,—I am sorry to be obliged to trouble you again, but allow me to point 
out to you a few errors which were made in printing my letter to you last 
week on the subject of “ Armour Plating,” and for inserting which in your 
valuable journal I feel it my duty to thank you, and will you be good 
enough to correct them in your next? They are as follows :— 

Line No. 47, instead of ‘*cover” it should be printed “cone.” 

Line 48, instead of ‘ inch” it should be “‘end.” 

Line 55, instead of *‘ larger” it should be * longer.” 

Line 69, instead of ‘‘ rolling” it should be “ cooling.” 

As it is now printed it makes nonsense, so that my meaning could not 
well be understood Sr, Joun Vincent Day, 

Newton Abbot, 13th August, 1861. 


[ The indistinctness of Mr. Day's MS. is such that it is only remarkable that more 
errors were not found in his letter, as published in our last.] 





THE LOCOMOTIVES ACT. 
(To the Editor of The Bugineer.) 

Sir,—Being int din | ives for roads, I have just pro- 
cured a copy of the “Locomotives Act, 1861,” and I shall be very much 
obliged if you can explain the following to me :— 

“3, Every locomotive propelled by steam, &c., not drawing any carriage, 








and not exceeding in weight three tons, shall have,” &. &. . . Now, 
if I have a locomotive that carries (does not draw) its load, does this three 
tons include the load ? or does it mean only the weight of the carriage itself, 
with water, fuel, and two attendants? (/). 3. . . “But no locomotive 
shall exceed seven feet in width,” &c. Does this mean seven feet over all, 
or from centre to centre of wheels ? (2). - 
«11. It shall not be lawful to drive any locomotive along any turnpike 
road or public highway at a greater speed than ten miles an hour, or through 
any city, town, or village at a greater speed than five miles an hour,” &c. ). 
Am I to understand by this that if I have a steam carriage for my own 
private use, or for the conveyance of passengers, I may not go through the 
streets (or roads) near any town, at the same speed as a cab or omnibus 
(which go six and seven miles an hour); and, therefore, cannot pete with 


them? 
August 13th, 1861. 


(1). The absolu'e weight of the engine upon the road, and whether loaded or 
unloaded, is evidently intended. (2). But one construction can be placed upon 
this clause, to wit, that the extreme width of the engine shall not exceed Tft. 
There would be no propriety in measuring the “width” of an engine as the 
width from the centre of one wheel to that of another on the same axle. 
(*). There surely can he no doubt of the meaning of this clause. It means 
eractly as it reads, and “ Progress” would not be allowed to compete with cabs, 
in towns, at a speed greater thin Jive miles an how. 
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STEAM AND THE STEAM ENGINE, 


AT the annual meeting of the Mechanical Engineers, 
this year, not a paper was read nor a word said about 
steam engine improvement. We note the omission only 
because it is unusual, and not for any measure of import- 
ance to be attached to it. It is true that, in the discussion 
upon Mr. Bessemer’s paper, the foreman of the Messrs. 
Platt, of Oldham, confirmed the statement that they were 
working steam of 100 lb. pressure in Bessemer steel Kefions, 
6ft. 6in. in diameter and only ;in. thick, the fire-tube 
being 4ft. in diameter. And whatever surprise might have 
been caused by the mention of this proportion between 
dimensions and pressure, the use of steam of 100 1b. to the 
square inch, in an establishment like that of the Messrs. 
Platt, is significant of the ess being made in steam 
engine reform. Perhaps, indeed, it has been from the want 
of a material like that referred to that the introduction of 
high pressure steam has been so long delayed. The mild 
steel made hy the new process has a strength ranging from 
70,000 lb. to 100,000 lb. per square inch, is worked with 
the facility of copper, and costs less, by the ton, than 
Lowmoor iron, to say nothing of the lessened quantity 
required for a given service. Mr. Adamson, of Hyde, who 
made Messrs. Platt’s boilers, was at the mecting, at Shef- 
field, and corroborated all that had been said of them, and 
in answer to Sir William Armstrong’s question why it was, 
if all that had been said of the Bessemer steel was true, 
that more of it was not used, replied that he had brought 
with him an order for 70 tons, and which he hoped would 
be executed as quickly as possible. 

It cannot be long after pressures of 1001b. per square 
inch in land boilers come into general use before high ex- 
pansive working will be adopted, and then, it is to be 
hoped, the governor will be made to exercise its proper 
function, which is not that of throttling the steam, as is 
generally practised at present, but that of varying the 
point of cutting off the steam according to the varying 
work to be done at each stroke. ‘The connection of the 
governor direct to the expansion gear was practised as 
long ago, at least, as 1834, by Mr. James Whitelaw, of 
Paisley. The engines made by Messrs. John Petrie and 
Co., of Rochdale, were for a long time fitted with self- 
regulating expansion gear, as are also some of the engines 
made by Messrs. Barratt, Exall, and Andrewes, of Reading. 
Mr. Brownlee, of the City Saw Mills, Port Dundas, 
Glasgow, applied, some ten or twelve years ago, a 
species of link motion for working a separate expan- 
sion valve to his engine, and the block which worked 
upon this link was connected directly to the governor, and 
was moved nearer to or farther from the end of the link 
according to the speed. The expansion valves of the engine 
employed for exhausting the atmospheric tubes of the 
St. Germains Railway, near Paris, are worked by apparatus 
connected with the governor. In America, where high 
pressure engines are in general use, the ordinary mode of 
regulating the speed is through the expansion valve, acted 
upon directly by the governor. Instead of connecting the 
governor with a movable cam, the varying position of 
which determines the time of the closing of the valve, as 
in Mr. Whitelaw’s and the St. Germains engines, the 
governor raises a detent, or liberating latch, whereby one 
of the two steam valves (there being generally two induc- 
tion and two exhaust valves on the American engines thus 
regulated) is allowed to drop upon its seat, thus preventing 
any further admission of steam on that stroke. The ar- 
rangement is such that, although the valves are opened 
by mechanism equal to any strain which may be brought 
upon it, the liberating gear moves with the least applica- 
tion of force, so that the action of the governor is in no 
way impaired by any strain required for closing the valves. 
We have seen large engines of this class working almost 
constantly, with a 4ft. stroke, at 62 revolutions per minute, 
and driving a heavy train of rolls in a rolling mill, the 
speed never increasing by as much as two revolutions per 





minute when the rolls were running light, nor falling off 
two turns a minute when a heavy rail-pile was sent 
through. But while, on one stroke, perhaps, the engine 
helped itself to six inches of steam, it might, on the next, 
take in an entire cylinder-full. 


It is beginning to be at last understood that, just in propor- 
tion as expansion is rolonged, so must the precautions against 
condensation in the cylinder be adopted. When steam 
of 300 deg. temperature (52 Ib. pressure) is cut off at one 
quarter stroke, the end of the cylinder to which it is ad- 
mitted is warmed to that temperature for but one-sixth 
of the whole period of each revolution—for but ten minutes 
in every hour. For while the piston is going through the 
first quarter of its single stroke, the crank-pin, which 
moves with a uniform circular motion, makes one-sixth 
of a revolution. Therefore, during fifty minutes of every 
hour, the cylinder-end is cooling through a range of tem- 
perature descending from 300 deg. to 212 deg. in a non- 
condensing, and to 100 deg. in a condensing engine. On 
a fresh admission considerable steam is necessarily con- 
densed, and once collected as moisture upon the metallic 
interior surfaces of the cylinder, this moisture rapidly re- 
evaporates upon a decline of pressure, and in evaporation 
abstracts a large additional amount of heat from the me- 
tallic substance of the cylinder, thus opening the way for 
a still greater condensation on the next stroke, until, in a 
short time, the maximum is reached. In low pressure 
condensing engines, worked at a slow speed, the loss from 
internal condensation due to radiation into the exhaust pas- 
sages may be, and, indeed, often is, much greater than 
the utmost loss from external radiation in consequence of the 
absence of non-conducting cylinder clothing. Against the 
loss in question all the external cleading or lagging in the 
world is of no use whatever, as any mere non-conductor, 
applied externally, can in no way prevent the flow of heat 
from the inner surfaces of the cylinder into the condenser, 
or up the exhaust pipe, into the open air. Nothing but 
moderately superheated steam, or jacketting with high 
— steam, can check this loss. We look upon super- 
neating as the less preferable remedy, except there be 
already a great loss of heat in the smoke boxes or uptakes 
of the boilers. With good boilers, in which the heat is 
tuken up tothe greatest practicable extent for evaporation, 
any considerable economy from superheating is out of the 
question, excepting as preventing condensation in the 
cylinder, and this may be prevented with greater advan- 
tage by jacketting the cylinder with high pressure steam. 
We trust that, despite the notable blundering of the Zimes’ 
reporter, in his description of the Mooltan, at that although 
his novel definition of the term “ jacketted” has been 
adopted in the Illustrated News, and also in a few journals 
making considerable pretension to engineering authority, 
it will not be necessary for us to say ay the expansion of 
steam from one cylinder into another is not “ jacketting.” 
When, however, we find the chairman of the Peninsu 
and Oriental Company making the statement that whereas 
the saving “by superheating” in the company’s shi 
amounts, in some vessels, to from 10 to 15 per cent., and in 
another vessel to 40 per cent, that vessel being the only 
one in the fleet having a surface condenser, and the only 
one in which the steam is expanded as much as five-fold, or 
in steam jacketted cylinders, we really do not know what 
degree of engineering ignorance may prevail in quarters 
where we might suppose ourselves justified in looking for 
moderate, if not advanced professional attainments. Not 
that the engineering statements of the chairman of the 
Peninsular and Oriental Company are to be criticised as if 
put forward by an engineer, but we must naturally believe 
them to have originated with the chairman’s engineering 
advisers, who, whatever may be their faith in superheaters, 
ought at least to know that those contrivances cannot per- 
form the functions of either expansion gear or surface onal - 
sers. Taking it for granted, however, that nine tenths of our 
readers can distinguish properly between steam jackets and 
high-and-low pressure cylinders, we need only refer to what 
is, in our opinion, the best mode of making the former. 
We should recommend that the bore of the cylinder be 
made in a thin lining or bushing of steel, as in Mr. Beattie’s 
locomotive cylinders, only instead of surrounding this 
lining, as Mr. Beattie does, with the refrigerating exhaust 
steam,-let on steam around it of a pressure 10lb. greater 
than that in the cylinder. In the meritorious design 
for a locomotive, proposed by Mr, Collet in THe ENGINEER 
of the 26th ult., this arrangement is clearly shown. The 
nearer, indeed, the protecting steam can be brought to that 
requiring protection, the better, just enough intervening 
metal being necessary to furnish a proper surface for the 
piston to work upon. When actual condensation is pre- 
vented in the cylinder the loss by mere radiation into dry 
steam is comparatively trifling, but this loss can never be 
prevented, neither by jacketting, superheating, nor 
by any other means. We have never been con- 
vinced of the economy of expanding from one cylinder 
into another, although there is, perhaps, no doubt that 
the condensation in the cylinders is thereby much 
diminished, especially when steam jackets are not employed. 
But with steam jackets it is doubtful if the incre waste 
of steam in the passages and end-clearances of compound 
engines does not more than overbalance any possible savin 
due to the prevention of internal condensation, and beyon 
what is prevented by the jackets. Hornblower and Woolf, 
who first introduced compound engines, were content to 
expand from one cylinder into another, using two in the 
circuit. Messrs. Perkins and Williamson, working, how- 
ever, steam pressures of from 350 1b. to 600 1b. per square 
inch, employ a series of three cylinders, expanding from 
the first into the second, and from the second into the third. 
And a Mr. Adamson has just patented (although we cannot 
suppose his patent to be tenable) the like use of three or 
four cylinders in a series. Compound engines equalise the 


power more nearly throughout the stroke than do single 
cylinder engines working more or less expansively, but 
with a sufficiently heavy fly-wheel the latter are equally 
as applicable as the former to operations, like cotton spin- 
ning, requiring the greatest possible uniformity of power. 
It will not be forgotten that nowhere is the consideration 
of self-regulating expansion gear, steam jackets, compound 
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engines, &c., so important as in connection with high pres- 
sure steam and high expansive working, the now acknow- 
ledged conditions of economical steam enginecring. 


THE WARRIOR. 


Tuts colossal war-ship having at length extricated her- 
self from the Victoria Docks, and steamed as tar as Green- 
hithe on her way to Portsmouth, people are beginning to 
talk as if we were on the eve of great discoveries, which 
are to be made as soon as she proceeds to sea. In fact, 
ever since the launch of the ship, we have been hearing of 
the important facts which are to be gathered from her first 
blue water cruise. In the House of Commons, during the 
last session, Sir John Pakington, and other men of position, 
a agp | — as if we could know nothing certain about 
iron-cased ships until one of them had been to sea, and 
should know all about them as soon as that event had 
taken place. 

Now, before the Warrior proceeds to sea at all we would 
point out that it is most unwise, not to say thoughtless, to 
anticipate that her first trip or two will throw very much 
light upon those questions respecting which we are at 
present in doubt. If nothing merely accidental happens, 
she will go to sea and return again with this result—that, 
most of those on board of her will be convinced that she is 
a fast and not very handy ship, too strongly built to show 
any considerable signs of weakness, and too easy in a sea- 
way to create any apprehension that such vessels must roll 
excessively. With regard to her speed, that is a matter of 
pretty certain calculation beforehand. We know her di- 
mensions, her form, and her nominal engine power, and we 
may depend upon Messrs. Penn having secured a good 
po Mer. of the nominal for her indicator power. Assuming 
such a multiple, then, we may confidently rely upon a 
fourteen knot speed, which is half-a-knot above the speed 
claimed for her from the first by the Admiralty. In this 
connection we may add that the working of her engines on 
Thursday week, during the passage to Greenhithe, occa- 
sioned surprise even to the most experienced engineers. 
To those a knew that nearly ever since the boilers were 
placed in the ship the dockyard engineers had had _pos- 
session of them for the convenience of fitting certain ap- 
pliances in connection with them, and who also knew that 
it had been impossible even to test the engines properly in 
the Victoria Basin, the manner in which they worked on 
that occasion was really astonishing. Of course all very 
large engines are to some extent liable to fail, and it would 
be unphilosophical to say that the Warrior’s may not in 
some way prove imperfect ; but we look with great confi- 
dence towards their trial at sea, and have no doubt that 
they will secure the promised speed. 

The “handiness” of the ship, by which we principally 
mean obedience to the helm, is one of those subjects upon 
which much nonsense will be written—has, in fact, begun 
to be written already. We have heard it said repeatedly 
that, on her way down the Thames, she steered like a yacht. 
Now she did nothing of the kind. She was as handsome 
as any yacht in the world (so far as her form is concerned), 
but not as handy. We need not dwell upon the fact that it 
required a dozen seamen to work very hard indeed in order 
toget the helm over through any considerable angle, because 
that was owing partly to the newness of the yoke ropes, 
partly to the too great sharpness of the turn given to one of 
the ropes, by leading it round too small a sheave, and 
partly, if we mistake not, to a defect in the principle upon 
which the steering ropes were arranged, and which can be 
readily remedied. But, apart altogether from the appli- 
ances by which the power of the helmsman is brought to 
bear upon the yoke, it is manifest that a very large force 
indeed must be exerted upon the rudder of an immense 
serew-ship like the Warrior, in order to move her rudder 
through an angle of, say, 35 deg. It has been shown, as 
Capt. Halsted recently stated, that for every increase in the 
angle of the rudder’s inclination up to 40 deg. an advantage 
is gained as regards the time in which the ship turns ; that 
is to say, “a screw ship which could command, when 
under steam, an angle of rudder up to 40 deg., might 
avoid the casualty of collision, or taking the ground, which 
she could not avoid, by the command of an angle of 
35 deg. only.”* We might, therefore, claim to have the 
power of placing the angle at 40 deg. in every screw-ship ; 
but for the present we will speak of 35 deg. as the maxi- 
mumangle, Andif the reader will recollect thet the whole 
force of the screw is exerted upon the mass of water in 
and against which the rudder has to be moved, he will see 
that no trifling power will suffice to put the rudder in 
motion promeay and quickly. On this point again we may 
quote Capt. Halsted with advantage. He says: “In the 
autumn of 1859, at the proof trial of the Hood, of 91 guns 
and 600-horse power, every preparation having been made 
to command the largest available angle of rudder, so as to 
diminish as much as possible every risk of accident, when 
at full speed, it was found that, with a mechanical! effort 
equivalent to 256 men working a lever of Sft. 9in., no more 
than 14 deg. of the rudder could be commanded, the 
engines working up to a real power of 2,300-horse power.” 
If this estimate be approximately correct, and if we take 
the larger size of the Warrior and her engines into con- 
sideration, we shall see how enormous a force is requisite to 
give her rudder an angle of even 14 deg., and how 
absolutely impossible it must be for any arrangement of 
wheels, pulleys, and ropes, to give that prompt and efficient 
command over it which seems indispensable. We cannot 
help believing that this matter has not been properly con- 
sidered. The time has clearly arrived when hand-steering 
must cease in our largest ships, and be replaced by some 
mode of mechanical steering. Whether the hydraulic 
arrangement fitted recently in the Mooltan, by Mr. Hum- 
phrys, is the right thing or not, we will not presume to say 
at present ; but we are fully persuaded that either that or 
some equivalent contrivance must be speedily resorted to in 
our large men-of-war., 

And, notwithstanding the eulogies which have been 
passed upon the Warrior's handiness, we repeat that the 
trip to Greenhithe showed no good result in this respect. 








* Capt. Halsted’s Fourth Lecture on Lron-cased Ships. 





On several occasions the turning of her from bend to bend 
of the river was a matter of great difficulty, manifestly 
because of a want of power upon the rudder. We do not 
doubt that, with adue amount of such power, she will steer 
admirably ; but it is positively dishonest to pretend that 
she can at present be turned from her course either 
promptly or rapidly. We noticed one interesting cireum- 
stance, however, in connection with this steerage business, 
on the withdrawal of the ship from the Victoria Basin into 
the stream of the Thames. In getting her clear of the 
basin, two powerful tugs were employed to hold her stern 
down against the tide, which tended to sweep her up 
towards Blackwall. When she had got clear the full 
force of the tide took her, and swept her bodily up the 
stream, she lying pretty nearly athwart the river. Had 
there been nothing but the tugs to depend upon, the 
anchor must have been let go, as she would otherwise have 
drifted on to Blackwall landing stage; in fact the word 
“stand by the anchor” was given by the pilot. In this 
emergency, however, the device of putting the rudder 
well over, and thrashing away upon it with the screw, was 
resorted to, and with the most satisfactory result. As if 
by magic the ship turned her head smartly down the 
stream, and then steamed steadily forward, to the astonish- 
ment of all on board, but few of whom understood the 
cause of what they beheld. This was probably the first 
use ever made of the Warrior’s rudder, and was certainly 
a most serviceable and instructive application of it. Even 
this, however, would have been much more quickly accom- 
plished had a greater angle of rudder been at the pilot’s 
command. 

We now come to the question of the probable capability 
of the hull to withstand the strains which will be brought 
upon it in a sea-way. And here we have great pleasure in 
stating that the Thames Company, who built the ship, 
have given her the benefit of very excellent workmanship. 
They have had immense difficulties to encounter: they 
took the contract, as we explained long ago, on very low 
terms; and they had to overcomea thousand unforeseen 
obstacles arising from the novel nature of the undertaking. 
But, notwithstanding all this, they have done their work 
very faithfully, and have turned her out of hand in a 
manner the excellence of which cannot, we think, be sur- 
passed. It is our duty to say this, and we have much 
pleasure in saying it. But the question, whether the 
Warrior will suffer or not when pitching and rolling 
at sea, is one of structure rather than of work- 
manship. Some people think that she is likely 
to “work” sufficiently to destroy the fastenings of 
the armour plates, more or less, strip much of the armour 
from her, and strain the hull itself seriously. But we 
are, for our part, wholly free from such apprehensions ; 
and even think them unscientific and extravagant. We 
may, of course, err in our predictions; but we feel very 
confident in foretelling that the Warrior will return to 
Portsmouth from her contemplated cruise in the Atlantic, 
or the Bay of Biscay, not much less sound and tight than 
when she quits it for the trial trip. In our opinion she 
will prove the most rigid and firm-set vessel that ever 
floated on the seas. 

Of the probable rolling of this iron-sided ship we can 
say but little; but that little must be stoutly in deprecation 
of any melancholy apprehensions in this respect. The 
movements of so large a vessel must necessarily be great 
in very undulating water; but we know of no good reason 
for supposing that she will incline through large angles— 
which are the only fair comparative measures of a vessel’s 
roll. We shall not secure the assent of all readers in thus 
anticipating easy and modcrate rolling for the Warrior, be- 
cause there is so little settled knowledge to guide men in 
forming judgments upon this subject that great room for 
a variety of opinion exists. As far as that knowledge 
goes, however, it does not favour the supposition that 
the Warrior will roll largely or with violence. There are, 
nevertheless, two important circumstances to be considered 
in this connection. In the first place, a ship of very good 
form may be made to roll badly by bad stowage, or a wrong 
disposition of the weights on board of her. Moreover, the 
best disposition of weights cannot always be secured with- 
out experiment at sea. We have had repeated proofs of 
this in the experimental squadrons of the Royal Navy, and 
shall probably have many more furnished by our iron-cased 
vessels as they come into use. At the same time it must be 
admitted that the movable weights on board these vessels 
bear so small a proportion to their fixed weights—those of 
the hull, armour, engines, &e.—that it will be less easy to 
correct any uneasiness of motion in them than in the old- 
fashioned wooden sailing ships, in which the armament, 
the water and provisions, and other portable things, 
were very woe ud in comparison with the hull. In 
the second place, we never accept as truthful any 
account of a ship’s rolling which proceeds from the re- 
porters of daily newspapers or other inexperienced 
persons. It is a very difficult thing to estimate the 
angle through which a ship rolls with accuracy, especially 
where the motion is at all violent. If an ordinary pen- 
dulum is employed for the purpose, it is usually suspended 
from a point which is itself moving through considerable 
spaces, and the pendulum is, consequently, subjected to 
oscillations which are but very aati due to the actual 
inclination of the vessel from the upright. Several instru- 
ments have been devised for the purpose of eliminating 
this cause of exaggeration and embarrassment, but we are 
not sure that any one of them gives a really reliable result. 
At any rate, the rough and ready means usually adopted on 
board ship for measuring the roll are wholly delusive. It 
is to be hoped that, in a matter of so much interest and 
importance, the Admiralty will have close attention given 
to this subject when the Warrior proceeds upon her experi- 
mental cruise. 

But, before this cruise is entered upon, the Warrior has 
to pass through an ordeal scarcely, if at all, inferior to the 
sea test. We allude to the docking of her at Portsmouth. 
Itis true thatthe strains then brought upon her will be purely 
statical, but it is impossible to foretell what will be the 
effect of supporting almost upon a single plate of iron (the 
keel) a heavy structure 58ft. broad, and loaded at each side 





with many hundreds of tons of iron, all of which must act, 
of course, upon levers 29ft. long. No doubt, as the water 
falls in the dock, an abundance of shores will be placed 
under her, tier below tier, so as to take as much of the 
weight as possible. But still the weight which has to be 
sustained is so enormous that we cannot anticipate, without 
deep interest, the docking of this first iron-cased sea- 
structure. Let us hope, however, that so splendid a ship is 
stout enough to stand it all. 


ORDNANCE, 


GuNPOWDER had not been long invented before the 
medieval engineers undertook the construction of wrought 
iron ordnance of dimensions which have hardly been ap- 
proached in later days, unless in Mr. Mallet’s mortar. “ Mad 
Margery,” a huge wrought iron gun still preserved at 
Ghent, was forged nearly or quite five hundred years ago. 
It is 18ft. long and 40in. in diameter. ‘“ Mons Meg,” too, 
which has, for so many years, been pointed from the sum- 
mit of Edinburgh Castle in the direction of Calton-hill, is 
believed to date back to 1486, and in bore, if not in length, 
it altogether surpasses the famous modern “ Horsfall” gun, 
forged with all the advanced appliances of the Mersey 
Steel Company. “ Mons Meg” is made up, much as was 
Mr. Mallet’s great mortar, of wrought iron staves, over 
which thick wrought iron hoops are shrunk closely on. 
The bore is 19in. in diameter and 8ft. 9in. long, the 
chamber in which the powder is to be fired being 8in. in 
diameter and 3ft. 9in. long. The Horsfall gun has a 13in. 
bore, 13ft. din. long, and weighs 21 tons 17} cwt. As 
might have been expected, “ Mons Meg,” with its enormous 
chamber, was partially burst in firing, a result almost 
equally certain whether the chamber was or was not filled 
with powder. The “monster mortar,” tried for the first 
time some four years ago, failed in the same manner, and 
the Mersey gun, indeed, after a few shots at Shoeburyness, 
showed a flaw 12in. long, although this flaw was not at all 
extended on firing the gun, the other day at Portsmouth, 
with 80 1b. of powder wh. a 2801b. ball. The Armstrong 
gun is another example of a built wrought iron gun, in 
which, however, greater strength has been obtained, 
although the strength is nowhere greater than that of 
ordinary wrought iron, or say 20 tons to the square inch. 
Wrought iron rifled guns, it will be kept in mind, are of 
considerable antiquity. There are many to be found in 
Germany, and one at Berlin, which bears the date of 1664, 
is rifled with thirteen grooves, and, by means of a removable 
screw, loads at the breech. Even the Chinese have employed 
wrought iron smooth bore cannon, both breech and muzzle 
loaders, for a very long time, unquestionably for one hun- 
dred years. A ship, formerly in the Crimean transport 
service, lately carried a large number of these guns into 
New York as ballast. They were generally dft. long, 2jin. 
bore, 7in. in diameter at the breech, and Sin. at the muzzle. 
The breech loaders, of which there were several, had a long 
open trough formed at the breech, in continuation of the 
bore. Slots were formed through the sides, evidently to 
receive a key employed to confine the breech piece, in the 
same mode as in one or two ancient breech-loading guns to 
be seen at the Tower. 

It was found, before many forged guns had been made, 
that, for the ordinary charges and projectiles, cast iron, and 
even bronze cannon, were cheaper, and equally efficient. 
For muskets, where strength and the utmost lightness were 
all-important, wrought iron was and has ever since been 
retained. From time to time, however, it was attempted to 
substitute elongated, or cylindro-conical for spherical shot, 
and here, among other difficulties, the want of strength of 
cannon became apparent. The systems of cylindrical and 
spherical projectiles ee to high and low pressure 
working, respectively, in the steam engine. The sectional 
area of the bore of the gun corresponds to that of the bore 
of the cylinder in the engine, a high pressure being exerted 
upon a small area in one case, and a lower pressure upon a 
larger area in the other, the same weight of projectile being 
thrown in both. Among the first{instances of the use of 
elongated shot may be mentioned those employed at the 
siege of La Rochelle, in 1627. Breech-loading cannon, it 
may be noted, were employed at the ~~ of Orleans, in 
1428. In 1808 a Frenchman, Guitton de Morneau, revived 
the idea of the cylindrical projectile, of iron, with a hemi- 
spherical front, and es in lead to correct windage. 
The Americans adopted this idea for their guns in their war 
with this country in 1812-15. Our own Government, 
as that also of Hanover, took up the ‘subject soon after- 
wards, but although rifled cannon were then in existence, 
no one appeared to think of combining the use of dong’ 
shot with rifling. In 1816, however, Captain Reichenbach, 
of the Bavarian artillery, brought out his rifled bronze gun, 
for conical shot. Capt. Reichenbach laboured under many 
disadvantages in his experiments, and was compelled to re- 
linquish them when success appeared to be almost secured. 
In 1828 Capt. Delvigne, of the French service, brought out 
his breech-loading gun, with cylindro-conical bullets, and 
his success was such as to establish the merits of rifled can- 
non. M. Wahrendorff, of Sweden, who made a number 
of rifled guns in 1843, adhered to spherical shot, covering 
them with lead, so as to insure their following the grooves. 
Cavalli’s breach-loading rifled cannon appeared in 1846, 
and attained tolerable results. All along, until 1846, it 
was found difficult to make the gun sufficiently st | 
to withstand the increased strain which the improv 
practice involved, but when M. Krupp began the manu- 
facture of steel ordnance this difficulty ceased. At this 
time Krupp’s steel cannon are almost as abundant on 
the continent as are his steel axles and tyres on the 
continental railways. The strength of the metal of 
these guns being four or five times that of cast iron 
they can withstand the greatest strain required in practice. 
Mr. Whitworth has so far followed M. Krupp as to employ 
a mild and tough steel, needlessly distinguished by the 
name of “homogeneous metal,” for his gun, and he has 
demonstrated its strength by exploding a charge of powder, 
in his 3-pounder gun, with the bore forcibly closed, so as 
to prevent any escape in that direction, the explosive gases 
expending themselves through the touch-hole, without in 
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any way injuring the piece. This so-called “ homogene- 
ous metal” was made more than half a century ago by the 
late Mr. David Mushet, by a costly process, since substan- 
tially adopted by a firm of steel makers in Sheffield. From 
all we have seen of the slightlyfcarbonised steel now being 
made by Mr. Bessemer, and Messrs. John Brown and Co., 
both of Carlisle-street, Sheffield, we should conclude that it 
was in every way equal to the most homogencous of “ homo 
geneous metal,” while its cost should not be one-tenth as 
much, the former being made in half an hour, from pig 
iron worth under £3 a ton, without fuel beyond that ne- 
cessary to melt it, and with a waste hardly greater than 
that involved in puddling. We have thus alluded some- 
what particularly to Mr. Bessemer’s process, as we belicve 
it cand, vat the material best suited for large guns upon any 
and every principle of construction. Mr. Longridge’s ar- 
rangement of wire-coils may be stronger, but its cost must 
be considerable. The Armstrong gun, on the contrary, can 
never be more than one-half as strong as one formed of a 
material which will everywhere bear a tensile strain of 
90,000 or 100,000 lb. per square inch, since the utmost 
strength of the wrought iron employed in making the 
Armstrong gun does not exceed 45,000 or 50,000 1b. per 
square inch, a maximum strength which cannot be in- 
creased by the expensive process of welding up and fitting 
wrought iron coils, the whole purpose of this process being 
that merely of guarding against the loss of strength in 
flaws. By increasing the amount of carbon in steel, and 
thereby increasing its fusibility and brittleness, a maximum 
strength of from 70 to 75 tons per square inch may be had, 
but with a metal which will bear nearly or quite double 
the greatest strain to which the Armstrong coils can be 
subjected, the toughness and ductility of the purest 
Swedish iron may be obtained. And although the Arm- 
strong gun may not have yet burst, its comparative weak- 
ness, and the cost of “ building up” its coils, must lead to 
its ultimate abandonment, while as for 250, 500, and 750- 
pounders, which are likely to be required for siege opera- 
tions and coast defences, it can hardly ever be adopted 
at all. 

Amid all the distinctions which we are accustomed to raise 
and maintain between guns which are, after all, much alike, 
it should never for a moment be lost sight of that strength 
is the most important quality in a gun, With infinite 
strength, if we might supposeStich a thing, any proportions 
of projectile and any degree of rifling would be practicable. 
And while—just as wrought is stronger than cast iron un- 
der a bursting strain—steel is stronger than the same 
weight of wrought iron, however ingeniously “ coiled” or 
“built up,” common sense teaches us that, until we can find 
a stronger metal, steel is the proper material for guns, 
especially when, as now, it can be produced, in large 
masses, at a cost less than that of wrought iron. The 
French are re-casting their bronze cannon and adopting 
steel rifled ordnance as fast as they can be produced, and 
the results attained by Mr. Whitworth with steel breech- 
loading rifled cannon ought to be sufficient to convince us 
of their superiority at least over any thing heretofore con- 
structed. 
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Srers ror Mitt Sprrxpies.—At the Metropolitan Mills, in this 
city, where fourteen run of stones are in constant operation day and 
night, the engineers, after numerous experiments, have settled upon 
the following plan for mill steps:—The lower end of the spindle, 
for a foot or more, is turned down to about two-and-a-half inches in 
diameter, and a steel rod about an inch in diameter is inserted into 
its axis. The hole in the box is about ten inches in depth, the 
spindle fitting into it so as to run easily. Beneath the lower end of 
the spindle, which is perfectly flat, are placed two or three flat 
pieces or discs of steel, the diameters of which are the same as that 
of the spindle. These discs revolve one upon another, but with a 
motion te rapid than that of the spindle, the spindle’s motion 
being divided among them. Thus, the wear of each of the rubbing 
surfaces is diminished, and the danger of heating avoided.—Scientific 
American, 

Banca Srrart.—It is estimated that upwards of 1,000,000 tons of 
British shipping pass annually through Banka Strait, the new chan- 
nel lately discovered by Mr. W. Stanton, master and commander of 
her Majesty’s surveying vessel Saracen, in going to and returning 
from China. The Straits Times, in commenting on these facts, says : 
—“ The saving, therefore, effected in demurrage by the new route, 
to say nothing of the less chance of wrecks and other casualties, is 
almost beyond computation. Banka Strait has hitherto had a very 
enviable reputation on account of the great number of accidents con- 
stantly occurring in the course of the dangerous and intricate 
passage. In the last expedition to China the majority of the men- 
of-war passing through got ashore, and some of them ran a very 
narrow escape of total loss. Her Majesty’s ship Transit, with 
troops, was entirely wrecked, but since the publication of the pre- 
sent chart not one vessel adopting the new route hus got ashore. 
On the other hand the passage of the Lucipara channel is fast be- 
coming impracticable to large ships, as the officers of the Saracen 
found, in the course of their examination, that it was fast filling up.’ 


Woov-Lixep Raiwway Wueets.—It seems almost superfluous to 
call attention to an improvement so plain, and so cheaply and easily 
adopted, either in new or oldengines, as the wooden blocks in Mr. 
Griggs’ wheel. The thing not only speaks for itself to the mechanic, 
but if its inventor chose he might collect almost any amount of 
testimony from the several railways where the wheel is and has 
been for some time in use. A few of these roads are the Boston and 
Providence, where it is in use under ten of the heaviest engines, the 
Rome and Watertown, Fitchburg and Worcester, Connecticut and 
Passumpsic, Boston and Lowell, Hartford, Providence, and Fishkill, 
New London, Willimantic, and Palmer, Hannibal and St. Joseph, 
Philadelphia and Reading, Northern New Hampshire and New York 
Central. The Androscoggin Railway is also having four engines 
made in this city, with this wheel. The improvement consists in cast- 
ing the wheel with dovetailed projections on the rim, and about 4in. 
apart, forming tapering recesses into which blocks of hickory or 
other hard wood are driven, with the grain across the rim; the tyre 
having no bearing except upon the wood. ‘The tyre is bored or 
turned to an inside diameter half an inch larger than the extreme 
diameter of the wheel, and tne blocks are turned half an inch larger 
again than this; so that the wood is most severely compressed 
when the tyre is put on. From a statement of all the tyres in 
use on the Boston and Providence Railway it appears that, of 
the six engines with the Low Moor and Bowling tyres in 
the common cast iron wheel, the average of the greatest number of 
miles run without turning is 21,902; and of the six engines with 
the Low Moorand Bowling tyres on the improved wheel the average 
of the greatest number of miles run is 83,350; the difference in 
favour of the improved wheel being 52 per cent. Any railway com- 
pany can very easily figure up for themselves the saving upon the 
expensive item, tyres, which will thus be made by the simple expe- 
dient of Mr. Griggs to absorb the shocks from the rail joint.—Ame- 
rican Railway Times. 
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Grants of Provisional Protection for Six Months. 

1434, SAMUEL CUNLIFFE Lister and James WarBuRTON, Bradford, York- 
shire, ‘‘ lmprovements in treating, spinning, and doubling yarns.”—Peti- 
tion recorded 6th June, 1861. 

1628. Joun Fow.er, jun., of Leeds, Yorkshire, “ Improvements in machines 
for ploughing or tilling land by steam power.”—Petition recorded 25th 
June, 1861. 

1646, Joun Cass Smart and ApAM Arrcnison, Scarborough, Yorkshire, 
“Improvements in the manufacture of charcoal.”—Petition recorded 27th 
June, 1861. 

1664. Witu1AM CLARK, Chancery-lane, London, “ A new locomotive appa- 
ratus having a movement resembling walking.”—A communication from 
Messrs. Thomas Hanlon, George Hanlon, William Hanlon, Alfred Hanlon, 
Edward Hanlon, and Frederick Hanlon, New York, U.8.—Petition recorded 
29th June, 1861. 

1684. Henry BERNOULLI Bartow, Manchester, “ Certain improvements in 

hinery for spinning.”—A ication from Messrs. Jules Harmel, 

Leon Harmel, and Ernest Harmel, Paris.—Petition recorded 3rd July, 








1720. HERMANN Scuvtt, Bradford, Yorkshire, “ Improvements in spinning 
frames for spinning wool, cotton, silk, or flax, and other fibrous mate- 
rial.”—A communication from William and Theodor Schmidt, Altenburg, 
Saxony.— Petition recorded 6th July, 1861. 

1736. GEORGE SEABORN PARKINSON, Lambton-terrace, ‘Kensington, Mid- 
dlesex, *‘ Improvements in perforated materials in combination with india- 
rubber.”—Petition recorded 9th July, 1861. 

1780. Orro Joun THkoporE GosseLt, Moorgate-street, London, “ An im- 
proved combined locomotive engine and carriage.’—A communication 
a Heinrich Ehrhardt, Dresden, Saxony.—Petition recorded 15th July, 

861. 

1794. ANDREW WILLIAM Harvett, Guildford-street, Russell-square, London, 
“Improvements in the construction of steam engines, air engines, and 
pumps.” —Petition recorded 17th July, 1861. 

1528. Mosrs GiLbert, Manchester, ‘‘ Certain improvements in boots and 
shoes or other coverings for the feet.” 

1830. Rover Tuatcuer, Brook Mills, Oldham, Lancashire, ‘ Improvements 
in lubricators for lubricating the various parts of machinery,”— Petitions 
recorded 20th July, 1861. 

1838. JouN BLanb Woop, Broughton, near Manchester, “ Improvements 
in the manufacture of shuttle pickers.”—Petition recorded 22nd July, 
1861. 

1544. Tuomas Gray, Hill’s-cottages, Union-road, Wandsworth, Surrey, “ An 
improved method of preparing flax from old materials for spinning and 
other purposes.” 

1848. FERpINAND Hirscnrietp, Cannon-street West, London, “ Improve- 
ments in ornamenting or decorating articles of iron.”—A communication 
from Jean Baptiste Haffner and Jean Pierre Haffner, Paris.—Petitions re- 
corded 23rd July, 1861, 

1850. Ferpinanp Hirscurie.p, Cannon-street West, London, ‘ Improve- 
ments in locks and keys."—A communication from Jean Baptiste 
Haffner and Jean Pierre Haffner, Paris. 

3852. FREDERICK MILLS, Star Ironworks, Heywood, near Manchester, “ Cer- 
tain improvements in machinery for carding cotton and other fibrous 
materials.” 

1856. WiLLIAM Epwarp Grpox, Wellington-street, Strand, London, “ Im- 
provements in the preparation and clarification of the saccharine matters 
obtamed from beet-root, sugar cane, Indian millet, and other sacchari- 
ferous vegetables or plants.”—A communication from Louis Constant Ber- 
nard, Wasserling, Haut Rhin, France. 

1858. ALFRED Woop, Lewes, Sussex, ‘“‘ Improvements in apparatus em- 
ployed for fermenting purposes in brewing beer, as also for storing beer, 
and for general purposes of fermentation.” 

1860. ApoLt¥ JuLivs Dirpricu Seitz, Newcastle-upon-Tyne, “ Improve- 
ments in the drying of bricks and other articles manufactured of fire-clay 
or common clay, and in the construction of drying rooms for such pur- 
voses.”” 

1862. Henry Cook, Manchester, ‘‘Improved apparatus for ‘punching or 
marking the pattern cards used in weaving figured fabrics.”—Petitions re- 
corded 24th July, 1861, 

1866. Marc K1orz, Boulevart St. Martin, Paris, “A new application 
= certain products to ornamenting tissues, , papers, and other sur- 
faces.” 

1868. Rovert KELLY, Wilden, near Stourport, and JOHN SHAKESPEARE, 
Dudley, Worcestershire, “‘ New or improved machinery to be used in 
the manufacture of tin plates and terne plates, and iron plates coated 
with lead.” 

1870. James Simmons, Chemical Works, Wellington-lane, Battersea, Surrey, 
“Improvements in the construction of buildings to enable them to 
withstand the destructive action of fire.”—Petitions recorded 25th July, 





861. 

1874. FrRepERIcK JouNsON and BARTHOLOMEW Hocktn, North-street, Smith- 
square, Westminster, ‘‘ Improvements in securing or fastening nuts for 
railway fish plates and for other purposes.”—Petition recorded 26th July, 
1861. 

1878. WiLL1AM Epwarp GepnGe, Wellington-street, Strand, London, “ An 
improved weighing hine."—A ication from Charles Thuau, 
Passage des Petites Ecuries, Paris. 

18380. Rozert ELMy Garroop, High-street, Chelmsford, Essex, ‘‘ Improve- 
ments in mitre boxes and shooting boards.” 

1882. WittiaM Horatio HarrieLp, Royal Exchange-buildings, London, 
“Improvements in constructing and propelling ships and vessels.” 

1884. CHARLES Epwarps Amos, Grove, Southwark, and Joun FRANcis, 
Penrhynn Slate Quarries, near Bangor, North Wales, “ Improved ma- 
chinery for dressing slates.”— Petitions recorded 27th July, 1861. 

1890. Reupen Rivey, Hull, Yorkshire, “ Improvements in fusee signals, and 
in means or apparatus for applying or placing them and fog signals on the 
rails of railways from the van of a train in motion.’ 

1892. CHARLES Constant Josern Gurrroy, Lille, France, “‘ Improvements 
in preparing icinal substances and r is from the livers of cod 
and other salt water fish.” 

1894. EpMonp Hamporoven Joynson, St. Mary’s Cray, Kent, “ Improved 
machinery or apparatus for disintegrating, crushing, or drawing out 
vegetable fibres.” —Petitions recorded 29th July, 1861. 

1896. THOMAS SAUNDERSON, Princes-street, Dunston-road, Kingsland, “ A 
pasteboard, millboard, and cardboard medal for advertising purposes in 
lieu of handbills.” 

1898. WitiiAM Henry Asn, London, Canada West, “Improvements in 
reaping and mowing machines.”—A communication from Nicholas 
Coones, London, Canada West. 

1902. Joun Marruias Hart, Cheapside, London, “ Improvements in the 
arrangement or construction of parts of locks or fastenings.”—Petitions 
recorded 30th July, 1861. 

1904. Harris Joun Hou.anp, Bond-street, and WALTER Payton, Johnson- 
place, Harrow-road, Middlesex, “‘ Improvements in breech-loading fire- 
arms.” 

1906. JosErn FOLLANSBEE FLANDERS, Wardrobe-place, Doctors’ Commons, 
London, “ Improvements in machinery for splitting, dividing, or shaving 
leather or skins or sheets of manufactured fabrics.”— Petitions recorded 31st 
July, 1861. 
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10945. Marc Antorne Francois Mennons, Rue de l’Echiquier, Paris, 
“Improvements in the grates of reverberatory] and other metallurgic 
furnaces.”— A communication from Adolphe Grisard-Vanzuylen, 
Chaudfontaine-lez-Litge, Belgium.—Deposited and recorded 5th August, 


1861. 

1947. Marc AnrTornE FRANCOIS MeNNons, Rue de I’Echiquier, Paris, * An 
improved odontalgic elixir.’"—A communication from Jean Pierre Tajan, 
Paris.—Deposited and recorded 6th August, 1861. 





Patents on which the Stamp Duty of £50 has been Paid. 
1794. Srernen Carey, Clink-street Wharf, Bankside, Southwark.—Dated 
6th August, 1858. 
1804. James WALKER, Glasgow, Lanark, N.B.—Dated 7th August, 1858. 
1816. WiLLiAM Spence, Chancery-lane, London. — Dated 9th August, 


1858. 

1868. Louis ApoLPig HERRMANN and Ernest Innocent EmtLe HERRMANN, 
Paris.—Dated 16th August, 1858. 

1809. Tuomas IneraM, Bradford, Yorkshire.—Dated 9th August, 1858. 

1836. Grorck Metzier, Great Marlborough-street, and James WADDELL, 
Brompton, Middlesex.—Dated 12th August, 1858. 

1839. ALEXANDER JouN PaTeRsON, Edinburgh. — Dated 12th August, 


1858. 
1847. FRANcois JULES MANCEAUX, Paris.—Dated 18th August, 1858. 


Patents on which the Stamp Duty of £100 has been Paid. 

1725. Gronee Appison Cox, Lochee, Dundee, Forfarshire, N.B.—Dated 7th 
August, 1854. 

1735. Henry Turner, Leeds, Yorkshire.—Dated 8th August, 1854. 

1775. Joun Greaves and CuaRLes MichaeL Greaves, Birmingham.—Dated 
15th August, 1854. 

1812. Perer ARMAND LE CoMTR DE FONTAINE-MOREAU, South-street, Fins 
bury, London,—A ication,— Dated 18th August, 1854, 
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1947. Josern Westwoop and Rogert Bain, Poplar, Middlesex.—Dated 

6th September, 1854 

1766. Joun Prrriz, 
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“jun., Rochdale, Lancashire,—Dated 12th August, 





Erratum 
687. For “ An improved method of cutting and ornamenting the edges of 
books, paper, vellum, and other subst » read “ Imy n 
entting and ornamenting the edges of books, paper, vellum, and other 
substances, and in apparatus connected therewith.” 








Notices to Proceed. 

779. WILLIAM StRatroRD, Mile End Old Town, Middlesex, “ Improvements 
in the construction of furnaces for heating steam boilers, bakers’ ovens, 
and brewers’ coppers, which improvements are applicable also to furnaces 
— use of for various other purposes.”—Petition recorded 28th March, 

Ol. 

790. Daniet Sutton, Banbury, Oxfordshire, “Improvements in apparatus 
for hanging gates.”—Petition recorded 30th March, 1861, 

821. Tuomas Wrieut and Hueu Wrieut, Dudley, Worcestershire, “ A 
new or improved steam brake.”—Petition recorded 8rd April, 1861. 

825. Joun Gay Newton ALLEYNE, Butterly Ironworks, Alfreton, Derby- 
=, ‘Improvements in machinery employed in the manufacture of 
ron. 

831. WiLL1AM Henry McNary, Manchester, “ Improvements in the mode 
of and apparatus for knitting.” 

834. Martin Benson, Royal Exchange-buildings, London, “ Improvements 
in generating steam, and in the apparatus employed therein.”— Petitions 
recorded 4th April, 1861. 

836. Danie, StoyE, Manchester, and CuarLes Comer, jun., Salford, “ Im- 
provements in combining metals and alloys of metals for the manufacture 
of coins, checks, vouchers, trade marks, and other useful articles, and for 


+ ornamental purposes.” 


$37. CHAKLES BuRN, Delahay-street, Westminster, “ Improvements in ports 
and apparatus for opening and closing the port-holes of ships of war, 
which are also applicable to embrasures of fortifications.” 

847. Joun Hutson, Richmond, Surrey, “Improvements in the manufacture 
of the posts and joints or connections of bedsteads and other articles of 
furniture.”— Petitions recorded 1ith April, 1861. 

853. Tuomas GouLston Guisiin, Hatton-garden, Holborn, London, “ Pre- 
pares: applying, and adapting certain vegetable productions called 

tiklonia-buccinalis, Proteacew, Juncus Serratus, Juncus Trista, and Ar- 
myllidex, to further new purposes of manufacture, and certain modes to 
effect the same.”—Petition recorded 6th April, 1861. 

859. Jomn CLARK, Glasgow, Lanarkshire, N.B., “* Improvements in apparatus 
for feeding or supplying paper or other like material to ruling, embossing, 
printing, and similar machines, and in certain parts of embossing appa- 
ratus.” 

864. RicuARD ARCHIBALD Brooman, Fleet-street, London, “{Iimprovements 
in apparatuses for turning over leaves or sheets of music and other like 
sheets.”—A communication from Louis Etienne Stanislas Petit, Orleans, 
France. — Petitions recorded 8th April, 1861. 

865. Grorar Davigs, Serle-street, Lincoln’s-inn, London, ‘ lnprovements 
in machinery for dressing and cutting stone.”.—A communication from 
Pierre Joseph Morisseau, Paris. 

874. WILLIAM Woop, Birmingham, “ Improvements in breech-loading fire- 
arms and ordnance.” 

875. WiLLiAM Epwarpd Newton, Chancery-lane, London, “ Improved ap- 
paratus for drawing bolts.”—A communication from Hamilton Towle, 
Cambridge Port, Massachusetts, U.S. 

876. Francis Taylor, Romsey, Southampton, “Improvements in appa- 
ratus for receiving, drying, and deodorising human excrement.” 

877. FREDERICK Ransome, Ipswich, *‘ Improvements in the manufacture of 
artificial stone and cement or plaster, and in treating timber for the pur- 
pose of preserving the same.”—Petitions recorded 9th April, 1861. 

899. Joun MacmiLLAN DunLor, Manchester, ** Improvements in machinery 
for cleansing cotton.”—Petition recorded 11th April, 1861. 

917. CHARLES DeNTON ABEL, Southampton-buildings, Chancery-lane, 
London, “ Improvements in machinery for forging nails.”—A commu. 
nication from 8. Menans, Paris.—Petition recorded 18th April, 1861. 

935. Ropert Hopason and Enocu Hoven, Carlisle, “ Improvements in the 
manufacture of soap.”—Petition recorded 16th April, 1861. 

1012. MicnarL Henry, Fleet-street, London, ‘ Improvements in apparatus 
for wrating liquids."—A communication from Jean Auguste 
Boulevart St. Martin, Paris.—Petition recorded 23rd April, 1861. 

1051. Ferpinanp Cuarurs Waruicn, London-street, Fenchurch-street, 
London, ‘‘ Improvements in preparing coal used in the manufacture of 
artificial fuel.”—Petstion recorded 26th April, 1861. . 

1065. Gronek G. Ray, Boston, Massachusetts, U.S., ‘An improved pen- 
holder.”— Petition recorded 27th April, 1861. 

1324. WiuiaAM Kay, Bolton-le-Moors, and Isaac Kay, Lever Bridge, near 
Bolton-le-Moors, Lancashire, “ Improvements in machines for spinning 
and doubling.”—Petition recorded 27th May, 1861. 

131. Oscak Muck, South-street, Finsbury, London, “ Improvements in 
machinery or apparatus for the facture of matches.”—A i 
cation from Ottmar Walch, Paris.—Petiéion recorded 8rd June, 1861. 

1445. Henry De Simencourt, Corbyns Hall, near Dudley, Worcestershire, 
and Joun Kenyon BLACKWELL, Gloucester-terrace, Hyde Park, London, 
** Improvements in reverberatory and other furnaces.”—Petition recorded 
7th June, 1861, 

1550. WituiaM CLARK, Chancery-lane, London, “ Improvements in bat- 
teries, and in breech-loading ordnance and projectiles for the same,.”—A 
communication from Mr. Mathieu Castay, Boulevart St. Martin, Paris, 
and Baron Henry de Rivitre, France.—Petition recorded 7th June, 
1801, 

1630. WiLL1AM HOLLAND, Warwick, “ An improvement or improvements 
in suspending or raising and lowering window sashes.”—Petition recorded 
26th June, 1861. 

1755. Henry Asuwe.t, New Basford, Nottinghamshire, “ Improvements in 
apparatus for washing, cleansing, scouring, getting up, dyeing, boiling, 
and steaming.” —Petition recorded 11th July, 1861. 

1781. Wittiam Riesy, Glasgow, Lanarkshire, N.B., “ Improvements in the 
manufacture of armour plates far defensive purposes.”"—Petuion recorded 
15th July, 1861. 

1798. Josian Mason, Birmingham, ‘‘ An improvement or improvements in 
metallic pens.”—A communication from Jean Benoit Mallat Edme Victor 
Saglier, Paris. 

1799. CuaARLES Epwarp Reprery, St. Paul-street, New North-road, Isling- 
ton, “‘Improvements in the construction of locks, and adaptation 
thereof to various useful purposes.”—Petitions recorded 17th July, 














1861. 

1802. CuarLes Constant Josern Gurrnxoy, Lille, France, “ Improvements 

in preparing licinal substances and I is from the livers of 
cod and other salt water fish.”—Petition recorded 20th July, 1861. 

1898. Wintiam Henry Asu, London, Canada West, “ Improvements in 
reaping and mowing hi ee ication from Nicholas Coones, 

London, Canada West.—Petition recorded 80th July, 1861. 











And notice is hereby given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 
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*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Grea 
Seal Patent Office, Southampton-buildings, London, on receipt by him o 
the amount of price and postage. Sums exceeding 58. must be remitted by 
post-otfice order, made payable to him at the Post-office, High Holborn, 





A Wonperrut Mopet.—A number of the most experienced de- 
signers and modellers at the Royal Engineer establishment, Chat- 
ham, are engaged in the preparation of a full-sized model of Preston 
bar 8, Which are believed to be the most complete in the king- 
dom, for the Great Exhibition of 1862. The model, which is on 
an exceedingly large scale, is being prepared under the immediate 
direction of Col. Harness, C.B.—Times. | Could not Preston barracks 
be moved, as they stand, into the Exhibition for less money than 
that necessary to reproduce them in a full-sized model? Or is it 
meant that the “exceedingly large scale” of the model is to be 
two or three times larger than that of the barracks themselves, in 
which sy” the Exhibition building had best ke enlarged in season? 
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ABSTRACTS OF SPECIFICATIONS. 


T he following descriptions are made from Abstracts prepared essly for 
Tuk ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 

212, J. H. Jounson, Lincoln’s-inn-fields, London, “ Obtaining motive power 
Srom the expansion and compression of air, gas, or vapour, &c.”—A com- 
munication.—Dated 26th January, 1861. 

The object of this invention is the use of caloric as a motive power by the 
compression and the expansion of air, gas, and steam or vapour, and parti- 
cularly by their regeneration after producing their dynamic effect. This 
regeneration, which constitutes the essential feature of this invention, is 
based on the possibility of maintaining a uniform density under different 
degrees of pressure and temperature, and of restoring the density to its 
former state, after expansion, with very little loss of force by concentrating 
as well as by dispersing the caloric, whereby the caloric may be employed 
several times, or with very great economy ; also of advantageously employ- 
ing air or gases which are compressed previously to heating them. — This is 
effected, First, by restoring the molecules to their normal density after 
expansion, 80 as to utilise them indefinitely, which is effected by compressed 
and counter pressure. Secondly, by transmitting toa new agent the caloric 
which has developed a mechanical force, so as to utilise it anew. One of 
the distinguishing features of this inventiou is the addition to the motive or 
working cylinder of supplemental capacities or chambers, which the 
inventor calls lungs, and which, in the existing machines, would be con- 
sidered useless spaces, and the addition also of pressure and counter 
yressure apparatus, so as to act only by reaction; compression, in this case, 
being equivalent to condensation in vacuo. The apparatus for producing 
yressure and counter pressure inthe double pyrometer consists of a super- 
heating generating apparatus, a saturating regenerating apparatus, and a 
refrigerating apparatus, all of which are as essential to the working of the 
machine as are the lungs. The invention cannot be described in detail 
without reference to the drawings. 

228, J. A. Suipron, Wolverhampton, “ Steam engines." —Dated 28th January, 
186 








This invention relates to the construction and arrangement of steam 
engines of the direct-acting class. Under one modification this engine con- 
sists of a base or sole plate, with two vertical standards or end pieces cast 
thereon. To the upper ends of these standards is bolted a cross beam, 
which forms an arch, extending over the sole plate. The central part of the 
cross beam forms the journal or bearing of a pendulous steam chamber, 
which takes the place of the ordinary cylinder. This steam chamber is 
supported on the cross beam, 80 as to oscillate freely to-and-fro. Suitable 
passages are formed for the ad an of steam to the upper 
and lower ends of the steam chamber. The internal configuration of this 
steam chamber is cylindrical at the central part, and spherical at the ends, 
so that a piston of corresponding diameter in its vertical section traverses 
up and down therein in a steam-tight manner. An eccentric aperture is 
formed on this cylindrical piston, through which a horizontal shaft passes, 
suitable openings being formed in the end plates of the steam chamber to 
admit of the shaft working out through them. The driving shaft is 
supported in pedestal bearings arranged on the base plate. The steam pipe 
and the exhaust are arranged at the upper part of the steam chamber, and 
project outwards in a lateral direction from its sides. The steam passage, 
which is formed in the upper part of the steam chamber, conveys the steam 
to a slide valve arranged at the side of the chamber. The side valve is 
actuated so as to admit the steam alternately to the top and bottom of the 
chamber by means of an eccentric on the main or driving shaft. When 
the steam is admitted to the chamber its pressure, which is first given in an 
angular direction, tends to turn the piston about its axis. This partially 
rotatory movement of the piston causes the chamber to be moved to the 
left, owing to the eccentricity of the piston on the driving shaft. The steam 
continues to press on the piston antil it has made half a revolution ; it will 
then be at the lowest point of its rotation. The steam is now admitted to 
the lower end of the chamber, the upper portion being now open to the 
exhaust. The inflowing steam drives the piston round, and causes it to 
rise to its former position, the steam chamber being thereby caused to 
oscillate to the right side. In this way the rotatory motion of the shaft is 
obtained by the eccentric motion of the piston around it, and thus pro- 
ducing a reciprocatory movement within the steam chamber or cylinder. 
The lateral faces of the piston are fitted with rings which rest on the conical 
faces of inner rings, these last being forced out as required by means of 
wedge bolta, And in cases where requisite a rectangular block of metal is 
inserted between the periphery of the piston and the adjustable plates, 
which are fitted at the belt or central part of the steam chamber. 

232. J. Ronertsox, Upper Newington, Liverpool, “ Sewing machines.”—Dated 
20th January, 1561. 

This invention relates to that part of a sewing machine calied the presser, 
which the inventor constructs to contain three or more smooth surface 
rollers, so placed as to hold down the material being sewn, and to assist the 
operations of the feeder. The said rollers are thus arranged :—Two occupy- 
ing about half the breadth of the presser are placed on its side, one in 
advance of the other; and a third, occupying the whele breadth of the 
presser, is placed in their rear, and also in rear of the needle, and has a 
groove round it near one of its ends; or two rollers may be used, the one 
being placed on the right hand, and the other on the left hand side of the 
needle, and each to revolve on a separate axis ; in one case the needle wila 
pass up and down through the said groove, or in the other through thl 
space between the ends of the said rollers. By these arrangements the 
material will be held firm at the point perforated by the needle, and its 
edges kept from turning up.—Not proceeded with. 

237. R. CuLVERWELL, Plymouth, ‘* Motive power."—Dated 29th January, 
18 





This invention is particularly applicable for actuating the mechanism of 
clocks, and one form of apparatus, whereby the desired object may be 
effected, consists of a pair of toothed wheels provided with internal and 
external teeth. A pair of pinions mounted on a driving shaft gear into the 
internal teeth of these wheels, and drive the same, and by means of the 
external teeth of the same wheels communicate motion to another pair of 
pinions on a second shaft, on the centre of which is a toothed wheel 
which gears into and drives a similar toothed wheel mounted on the 
central part of the first or driving shaft.—Not proceeded with. 

243. S. T. Crook, Halifax, “ Boilers employed Jor warming buildings.”"— 
Datel 30th January, 1861, 

The first part of this invention consists in dispensing with the angle iron 
and rivets, and the process of rivetting hitherto employed, and in connect- 
ing the various plates (of which the boiler is constructed) together by means 
of welding; and the second part of the said invention consisty in construct- 
ing and forming the boiler as follows :—The patentee forms two cylindrical 
water spaces, each made of two cylinders (formed of plate iron bent into a 
cylinder and the edges welded) connected together at top and bottom by 
welding thereto rings or annular plates of iron. These two water spaces are 
of such dimensions that the exterior cireumference of the lower end of the 
upper cylinder shall fit into the interior of the upper end of the lower ey- 
linder, so that the upper cylinder can enter the lower cylinder tele- 
scopically to any suitable distance, openings belng previously made in both 
so as to establish a communication between the two cylindrical water 
spaces, the joint being secured and caulked in a suitable manner. The fire- 
box is in the interior of the lower cylindrical water space, and fire tubes pass 
therefrom vertically through the upper cylindrical water space to the smoke- 
box above. The fire is fed from above through the upper cylindric: | water 
space in the usual way, and the pipes for the circulation of the water 
are connected to the upper and lower parts of the boiler as usual. 

261. S. W. Warren, Brooklyn, New York, U.S., “High and low water 
indicator for steam and other boilers."—Dated 31st January, 1861. 

This invention consists in a metallic tube so arranged relatively to the water 
level of the boiler that the said tube remains full of water that is com- 
paratively cool while the water is sufficiently high in the boiler, but when 
the water sinks below the level of said tube, then steam passes in and 
occupies the pipe, highly heating the same, and causing expansion that 
acts to compress a curved spring endwise, like a toggle-joint, communicat- 
ing to the centre part sufficient motion to give an alarm by a steam whistle 
or otherwise, 





Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Sc. 

220. J. Bapcock, Cankhall-gate, Wanstead, Essex, “‘ Signalling between the 
different carriages of railway trains and other engines."—Dated 28th 
January, 1861. 

This invention consists in the application of ordinary signals (known as 
fog signals) for the purpose of signalling above mentioned (or it may be any 
other apparatus that will make a loud report). These the inventor places 
on the roof or other convenient part of the carriage, and applies an apparatus 
whereby to strike and discharge the fog signal; this may consist of a 
hammer carried by a spring, and sustained at all times at a sufficient height 
above the signal. A pendant cord or other means of operating the hammer 
is provided which depends through the carriage roof. When a passenger 
desires to call the attention of the guard or engine driver he strikes a blow 
with the hammer that discharges the explosive instrument, and so producing 
the signal desired. The same means are also suitable for communication 
between the guard and engine driver and vice versa.—Not proceeded with. 








226. W. E. Newton, Chancery-lane, London, ‘‘ Railway carriage wheels.” —A 
communication.—Dated 28th January, 1861. 

This present invention has for its object to confine and compress an elastic 
bearing of vulcanised : india-rubber between the removable rim and body of 
the wheel, and consists in forming the bearing face or periphery of the 
wheel, and also the corresponding inner surface of the rim inclined, so that 
as the rim is drawn up laterally to the wheel by the screw bolts (or other 
means) which fasten the two parts of the wheel together, the rubber, which 
is placed between these two inclined surfaces, will be severely compressed 
as required. 

231. E. W. FuRRELL, Kensington, ‘‘ Means of communication between the guard 
and the engine driver of a railway train.” —Dated 29th January, 1861. 

This invention consists in the employment and application of an elastic 
cord suitably arranged between the guard’s van and the whistle on the 
engine.—Not proceeded with. 

235. J..H. Asurorp, Loxbeare, Tiverton, “Signals for communicating 
between the passengers of railway trains and the engine driver and 

rds.” —Dated 29th January, 1861. 

This signal consists in attaching to each carriage, at the end most distant 
from the engine, a system of clockwork, comprising a coiled spring 
enclosed in a cylinder, the cylinder being fixed to a cog wheel, which is to 
be kept from revolving where the spring is wound up by means of a trigger, 
one extremity of which is to be attached to a wire passing through the 
carriage with an ordinary bell crank. A rope or chain is to be partially 
wound round the cylinder, the other end of which rope or chain being 
carried over the roof of the carriage, and attached to the trigger of the 
machine next in front, with a due allowance of slack rope between the two 
to prevent the motion of the carriages pulling the trigger ; the coiled spring 
is then wound up by means of a key, and kept so by a pall and ratchet 
wheel affixed to the centre axle. As soon, then, as the rope or slide within 
the carriage is used it liberates the trigger from the cylinder, which 
instantly revolves, coiling up the slack rope between the two carriages, and 
pulling the trigger of the next machine, and so on until it reaches the 
engine, on which a bell is to be fixed, and which the last machine would 
cause to ring.—Not proceeded with, 

247. J. Pooue, Bletchley, Bucks, and J. Wriaut, Bridge-street, Blackfriars, 
London, **Steering or guiding steam or other vessels.” —Dated 30th January, 
1861. 

In carrying this invention into effect, transversely to the direction of the 
ships’ length, in any part of the vessel most suitable (preferably the stern), 
the patentees place a cylinder, or box, or channel, open either at the top or 
bottom. Within this box, and rotating upon an axis, is a cylinder or drum, 
within which, on grooves or slots, work one or more vanes or blades; these 
blades are actuated in such a manner, either by means of grooved channels 
or by springs, as to move eccentrically to the said drum, thereby exposing 
alternately a portion of their surface to the water during their evolutions, 
which is caused by the action of an endless chain or band passing over a 
pulley or wheel fixed on the spindle of the ordinary steering wheel, or over 
the shaft of the screw or paddle, or on that of an auxiliary engine in steam 
vessels. The next part of the invention relates to certain apparatus for 
actuating the rudders of vessels, and consists of the application of an end- 
less chain or chains, rope, strap, or gearing passing over a flat or grooved 
pulley, rigger, or drum, on the paddle or screw shaft, and also over another 
one on a shaft suitably placed above or beneath the deck, on which shaft are 
placed loose cones carrying chains on their peripheries, and which are con- 
nected by means of an intermediate shaft or other apparatus with the ropes 
of the tiller which actuates the rudder in the ordinary way. The shaft and 
cones may be placed in a vertical or horizontal position, with suitable guide 
wheels or pulleys to cause the endless chains to diverge from the vertical to 
the horizontal line or course. When the wheel or pulley, which is driven by 
the endless chain, is placed horizontally, the cones may be dispensed with by 
causing the chains from the tiller to be pressed down on its flat sides, which 
may be serrated or grooved in order to promote adhesion. They also pro- 
pose to apply the motion or mechanical arrangement known as the dumb 
scissors, to be worked by a steam cylinder and piston connected with the 
boiler, and placed in any convenient position on deck or elsewhere, and 
attached to the tiller chains. They also further propose to apply one or 
more spiral grooved cones, with their bases reversed to each other, with a 
chain or chains passing over them, and thereby causing, in the course of 
their revolutions, a continual change of the leverage, or the difference in 
diameter similar to a horological fusee. 

253. J. H. Jounson, Lincoln’s-inn-fields, London, “ Railway carriages.”—A 
communication.—Dated 30th January, 1861. 

This invention relates to a peculiar arrangement and construction of the 
interior of railway carriages, whereby they are rendered specially applicable 
as sleeping cars for night journeys ; also to a peculiar mode of arranging the 
seats, and adapting sleeping berths to the ordinary railway carriages at 
present in use, whereby each compartment is rendered capable of accommo- 
dating six passengers, either in a sitting position, or in a recumbent position. 
According to the First part of this invention it is proposed to provide the 
interior of a carriage, specially constructed as a sleeping carriage for long 
night journeys, with sliding and hinged seats, so arranged as to open out and 
form convenient couches. — It is also proposed to employ platforms provided 
with cushions suspended from the roof of the carriage, at the sides thereof, 
by means of jointed rods, which rods admit of the platforms being drawn 
down, when required as sleeping berths, or of being pushed up out of the 
way of the rest of the passengers when out of use. A board hinged to the 
roof conceals each set or pair of berths when pushed up, and serves also to 
support them when elevated. The carriage, which is made in one large 
compartment for the passengers, is provided with a retiring apartment or 
closet fitted with a lavatory and water-closet. Suitable curtains are used for 
inclosing the different sets of berths and seats, affording accommodation for 
four persons. Ventilators are also provided in the roofs and sides of the 
carriage, and in summer those ventilators, as well as the windows, may be 
covered by wire-gauze dust and spark-arrestors. According to the Second 
part of this invention, which relates to the ordinary railway carriages, it is 
proposed to hinge the ordinary padded arms dividing the seats to the back, 
so that they may be folded back, and leave the entire length of the seat 
unobstructed, which will then form a couch. Immediately above each of 
such couches are suspended, as described, two other berths, which may be 
drawn down or pushed ap out of the way, according as they are required or 
not. 

264. E. W. Furreiu, Kensington, “ Communicating between the guards, or 
the passengers, and the eagine-drivers of railway trains.”—Dated 1st 
February, 1861. 

In carrying out this invention, a pulley (which the inventor calls pulley 
No. 1) is to be fitted in a plummer-block at the side and near the edge on 
the roof of the brake-van, at such a height that the cord hereinafter 
mentioned shall just clear the tops of the carriages. Another pulley (which 
he calls pulley No. 2) is to be fitted on the engine, to act ina direct line, and 
on a level, or as nearly so as may be, with pulley No. 1. Another pulley 
(called pulley No. 3) is to be fixed on the spindle of the cock of the whistle 
of the steam engine, and another pulley (pulley No. 4) is to be fitted on the 
engine, to act in a direct line with pulley No. 3. Pulleys Nos. 2and 4 are to 
be fixed on the same spindle or axle. An endless elastic cord (the material 
known as vulcanised india-rubber will answer the purpose) is to be passed 
round or over, and to connect together, pulleys Nos. 1 and 2 on a stretch or 
tension, rendering the same taut. A similar endless cord is to be passed, on 
a like stretch or tension, round or over, and to connect together pulleys 
Nos. 3and 4. The spindle or axle of pulleys Nos. 2 and 4 may be arranged 
or mounted on an iron bracket securely fastened to the chimney or other 
convenient part of the steam engine. All the pulleys are to be deeply 
grooved, and to ryn easy. The guards or the passengers, by pulling length- 
wise the cord which will pass along the edge of the line of carriages, a little 
above their tops, will open the whistle and alarm the engine-driver. The 
attention of the engine-driver being attracted by a guard, an exhibition and 
interchange of signals may be had.—Not proceeded with. 

269. A. CricutoNx, Cork, “ Improvements in applying and fitting screw pro- 
pellers, and in forming and sitting the stern parts of ships for receiving 
screws.” — Dated 1st February, 1861. 

In carrying out this invention the patentee constructs the last length of 
screw-shaft, and the parts and fittings in connection therewith, in the follow- 
ing manner :—He connects the last or outer length of shaft with a joint or 
coupling in the manner of a hinge, so that, when the knuckles or faces of the 
joints stand vertically, the shaft having the screw upon it may be raised from 
the horizontal to a vertical position. The water-tight gland or stuffing-box 
upon the screw-shaft is in advance of, or forward of, the joint or coupling, as 
is also the thrust-block. Suitable bearings are provided for the movable 
length of screw-shaft to rest in when at work, and top brasses or bearings 
may be provided, and be placed in position when the shaft is lowered, and 
capable of being moved or withdrawn horizontally or vertically when the 
serew and its shaft have to be raised or withdrawn. The last length or 
piece of propeller shaft need only be of a length sufficient to enable the 
point of the lower blade of the screw to come within the line of the inner 
stern-post, when the screw-shaft is vertical and the screw horizontal ; but 
the screw-shaft may be turned up to an extent less or more than 90 deg. 
from its original plane of rotation, for the purpose of accommodating any 
feature in the internal arrangement of the stern of the ship. For the 
purpose of enabling the screw-shaft to be raised as described, as also for the 
purpose of allowing the screw propeller to be raised and moved inward by 
describing a quadrant or any lesser or greater portion of a circle, he divides 
the inner stern-post, from the boss upwards, into two parts or thicknesses, 
leaving the requisite space between them ; and he forms a box or hollow 
space immediately above the narrower part of such opening, for the purpose 
of receiving the screw. Where it is desirable to provide for the removal or 
renewal of the screw propeller, or its adjustment, examination, or repair, it 
is only necessary to continue this water-tight or boxed space up to any con- 
venient height above the deep load water-line, to enable ready access to be 
afforded to the screw and its shaft. Power may be applied to the screw- 
shaft for the purpose of raising or moving it in the manner described, either 
by means of a rack and pinion gearing, or ordinary block and fall tackle, or 














any other well-known mechanical means may be employed for giving the 
requisite amount of motion, and for securing the propeller when raised. 
For the purpose of closing the opening or void left by the screw propeller, 
when it has been withdrawn or out of use, he provides a continuation of the 
space or opening upward to any convenient height, for the purpose of con- 
taining a sliding shutter-piece of such dimensions and form as will inclose 
the opening or space between the outer and inner stern-posts. This sliding 
shutter-piece may be raised or lowered by means ofa winch or}barrel worked 
from the poop or deck, or in any other convenient position, and, as it is 
guided and supported throughout its entire height, it is readily brought 
into use or removed, and, whilst lowered for the purpose of closing the 
opening, it remains firm and free from motion, and strengthens and prevents 
the undue straining of the outer stern-post, whilst it also enables the rudder 
to act efficiently when the ship is under canvas. 





Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 


200. G. Hapwen, Audenshaw, Lancashire. ‘‘ Double lift Jocquard machines as 
applicable to power looms.” —Dated 25th January, 1861. 

In carrying out this invention, instead of employing one card cylinder 
and one set of hooks and needles, as hitherto adopted, the inventor employs 
two card cylinders and two spring boxes, and one set of hooks and needles, 
each card cylinder working half the hooks and half the needles. The cards, 
instead of having two picks on each card, and each card working twice, he 
puts only one pick on each card, and works them alternately, whereby he 
is enabled to work at a greater speed.— Not proceeded with. 

242. J. MELLOR, jun., Colne-cottages, King’s Bridge, Huddersfield, ** An im- 
proved machine called a ‘cross raising gig’ used in the dressing of woollen 
cloth.” —Dated 30th January, 1361. 

The principal parts of this machine consist of a raising cylinder, furnished 
with cards, teazles, or other suitable material for raising the pile or nap, 
and revolving with its axis at right angles to the direction in which the 
block passes through the machine, followed by two other smaller raising 
cylinders set diagonally at opposite angles to each other. The patentee 
prefers that these latter raising cylinders should be set at an angle of 
about 45 deg. to the axis of the former one, but they may be placed at a 
greater or less angle, if desired. More than one pair of diagonal rollers, 
also, may be used if the machine is made proportionately longer. The first 
cylinder is kept clean by a dofting plate, and the diagonal cylinders are 
cleaned by rotary brush rollers revolving above them, Another similar 
cylinder and cleaner may be placed after the diagonal rollers if it is pre- 
ferred. The cloth is drawn through the machine by a pair of drawing- 
rollers, and passes over tension bars and under the first raising cylinder, 
and then over other tension bars and under the diagonal raising cylinders 
over a carrying roller to the drawing rollers. 

245. W. Arcuer, Bolton, *‘ Jacquard machines.” —Dated 30th January, 1861. 

In carrying this invention into effect, instead of making the eye of the 
needle round, and causing it to act upon the hooked part of the hook, as 
hitherto adopted, the patentee makes the eye of an oblong shape, and in 
order to release the hook from the knife of the grife he causes the eye when 
the needle is pressed by the card to act upon the spring or turn up of the 
hook, which is made longer for the purpose, and allows the bottom of the 
hook to bed itself upon the bottom board before the hook leaves the knife, 
so that, when the knife has left the hook, the latter springs back of itself, 
which arrangements prevent the usual wear and tear of the cards. And 
also, where the hooks are made strong for heavy work, he substitutes for the 
usual tail cord a piece of metal, having at the top a boss which supports the 
hook, so that when resting on the bottom board the hook can swivel with 
ease, in consequence of the weight being independent of it. 

258. J. Ropertson, Avon Bank, Lanarkshire, N.B., ‘* Apparatus for finishing 
textile fabrics.” —Dated 31st January, 1861. 

Under one modification this apparatus consists of an open framing having 
two standards at each end arranged parallel. In these standards are 
carried the bearings for two pairs of wooden or metal rollers or drums 
arranged vertically, or one above another. The fabric to be finished passes 
in between the first pair of rollers, which are driven by steam power. From 
the first pair of rollers the fabric passes over a large central drum or cylinder, 
round a portion of the periphery of which is arranged a series of hollow 
metal rollers, on which wire is wound in a helical direction. These rollers 
are heated by means of steam or heated irons, and are driven by means of a 
suitable arrangement of gearing well known to mechanics. The heated 
rollers are adjustable in their bearings, so that any degree of pressure may 
be exerted on the cloth passing under them. From these rollers the cloth 
passes out between the second pair or delivery rollers arranged on the other 
side of the central drum. The frictional contact of the wire-covered rollers 
imparts to the goods a soft and brilliant finish hitherto unattained with the 
ordinary finishing machinery, 








Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
ills, &c. 
201. R. A. BrooMan, Fleet-street, London, ** Reaping and mowing machines.” 
—A communication.— Dated 25th January, 1361. 

This invention relates to the construction of reaping and mowing ma- 
chines, suitable for being driven by hand, but horse-power may be applied. 
The reaping and mowing machines are alike, except that for reaping the 
implement is provided with a frame for laying the cut corn or other ripe 
crop at the side. The machine is provided with one wheel only, and the 
main feature of the invention consists in obtaining the motion of the cutting 
blades from cams or similar projecting surfaces on the felloe of the wheel. 
A roller on the end of a horizontal lever, centred on a fixed stud on a cross 
bar of the frame, is made to follow the cam surfaces on the felloe, and 
through the other end of the lever a to-and-fro motion is imparted to a 
curved frame extending across the machine, to which the cutters are 
affixed. The machine is intended to be pushed forward, so as to present the 
cutting apparatus to the crop, which, in reaping machines, is delivered at 
the side, by means of a hinged frame. The machine rests at front on shoes, 
to which screws for regulating the height of the cutters from the ground 
are applied.— Not proceeded with. 


205. A. F. Yarrow and J. B. Hitpitcu, Barnsbury, “ Apporratus used in 
ploughing, tilling, or cultivating land.” —Dated 25th January, 1861. 

In carrying out this said invention the patentees employ a portable steam 
engine, which is conducted or propelled by its own power through the 
centre, or along one side of the land to be ploughed, tilled, or cultivated, 
either on tramways or not as the work progresses. This portable engine 
carries one or more drums, situate, by preference, in front of the engine, 
for winding the ropes used in propelling the ploughs. One or more imple- 
ments, or sets of implements, may be employed on one or both sides of the 
engine, so as to be drawn either by the same or different ropes alternately 
towards the engine. When the ploughs or other implements have in turn 
arrived at the engine, they are drawn back to the place from which the next 
furrow is to commence by a wire rope attached to the hinder part of the 
plough being so propelled back, which rope, by passing over a pulley 
attached to an anchor, is continued back, and passes on to a drum on the 
engine. When two or more ploughs are employed on each or one side of 
the engine, and are being drawn alternately by its power, the wire rope is 
attached to the hinder part of the plough being drawn towards the engine, 
instead of to the drum on the engine. By these arrangements one plough 
is always being hauled in action by the main hauling rope towards the 
engine, whilst the other, which is out of action, is being drawn back again 
from the engine, so as to take up its position for a fresh furrow by the thin 
wire rope. In these arrangements the anchor or pulley is required to give 
sufficient resistance only to enable the implement which is out of action ta 
be moved back. The patentees employ ploughs capable of ploughing the 
land whilst being propelled in one direction, but which, when moved in the 
reverse direction, do not act upon so as to cut the soil. This is effected in 
the usual way by mounting them upon a frame provided with travelling 
wheels, which frame is used at the times desired for raising the cutting parts 
above the soil. 











Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drawn Pipes, and 
House Fittings, Warming, Ventilating, &c. 


207. J. DURRANT, Fitzroy-squire, and N. A. Harris, Bayswater, “ Construc- 
tion of chimney tops, or appliances for surmounting chimneys, in order to 
regulate the up currents and obviate the down draught.”—Dated 26th 
January, 1861. 

This apparatus consists of a cylinder of metal (preferably zinc) or earthen- 
ware, or other suitable material ; on the top of this is fixed a series of corru- 
gated cells open at the bottom, so as to receive the external calico which 
passes out at the top into the interior of the cone. The course of these 
cells may be either slightly inclined or vertical: the band forming these 
cells is affixed to and opens into a conical cap, which also encircles the top 
of the cylinder ; round the outer periphery or surface is another series of 
conically corrugated cells, the bottoms of which are open so as to receive 
the outer air and pass it into the interior of another conical cap placed 
directly over it, and concentrically with the cylinder; thus, by means of 
currents of air entering from the lower mouths of these cells, and meeting 
the inclined surfaces of the conical caps, they are reflected into the central 
part of the chimney top, and, mixing with the hot air, increase the draught 
and carry off the heated products of combustion, while any external air 
entering at the tops is carried out at the lower mouths of the cells, and ig 
prevented from passing down the chimney.—Not proceeded with. 
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227. J. G. Mason, Jronmonger-street, Stamford, ‘‘ Chimney pots.” —Dated 28th 
January, 1861. 

This invention consists in the manufacture of a peculiar kind of chimney 
top in terra cotta, earthenware, or other similar material, the top being so 
constructed as to prevent the wind from descending the chimney, thereby 
covering down smoke and impeding the upward draught of the fire in the 
apartment. The entire chimney is made in two or more parts, which are 

bsequently fitted together to form the complete top. The sides of the 
shaft or barrel have a number of inclined grooves or channels made in them, 
separated by vertical T-shaped divisions, and opening at the upper end in 
to the interior of the chimney top. At this point a truncated hollow cone 
is fitted inside the top, which serves as a guide for the wind which enters 
through and is accumulated by the channels above referred to. A number 
of vertical itions divide the upper surface of the cone, and serve as sup- 
ports to the upper part of the chimney top, and also as accumulators. 
Behind this cone is another series of openings forming a second inlet for the 
wind, and above the cone are placed horizontally two rings, one of larger 
diameter than the other, and placed one above the other, so as to direct and 
divide any downward current.—WNot proceeded with. 

241. A. Courtois, and J. E, pz Sounance, Paris, ‘‘ Kiln for baking bricks, 
tiles, de.” —Dated 30th January, 1861. 

This kiln is built of brick, or other suitable material, and is lined in the 
inside with fire bricks ; this inside forms an ellipsoidal or other suitable 
vault, the fire bricks of which are laid so as to form vertical gutters extend- 
ing from the sole or bed partly to the top ef the vault, where a suitable 
draught is created by two or more chimneys. At the sole bed or bottom 
of the vault, the bricks are laid also in such manner as to form a sort of 
false grate for allowing the flames from the fuel underneath to escape 
through the interstices left between the bricks of this false grate, and thus 
reach the raw bricks, tiles, or other materials to be baked, and which are 
suitably heaped up on this false grate, underneath which latter, at the 
required distance apart, is situated the real grate. Underneath the real 
fire grate is situated the ash pit ; the openings for this latter and for the 
fire grate are provided with doors. Openings are further provided at the re- 
quired heights in the kiln for fillimg and emptying this latter, which 
openings, consequently, have suitable fire doors ; draught holes are also 
provided for regulating the draught, for which purpose the chimneys at 
the top of the kiln have suitable dampers.—Not proceeded with, 


Cxass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, Sc. 
206. C. Lunetey, Deptford, Kent, “ Construction of ships and other vessels for 
war purposes.”—-Dated 25th January, 1861. 

The objects of this invention are, First, to construct ships and other 
vessels in such manner that they cannot (under the present conditions of 
naval warfare) be sunk by shot or shell ; Secondly, to furnish ships or vessels 
so constructed with a shot-proof battery or batteries, for their crews to fight 
behind, and with means for communicating between the battery or batteries 
and the lower parts of the vessel, and for securely supplying such batteries 
with ition from magazi placed (as usual) below the water line; 
and, Thirdly, to attach the thick iron plates, which are employed as armour 
for ships and vessels of war, to the hull more efficiently than heretofore, 
and so as to impart additional strength to the fabric. The invention con- 
sists, First, in covering either the whole or a portion only of the length of 
a ship or other vessel (which may be built either of wood or of iron) with 
thick iron plates, or other shot-proof materials, from a few feet below the 
water’s surface up to the level of, or a foot or two above, the water-line, and 
in placing at about the same height a shot-proof deck. By these means the 
entrance of shot or shell into the protected portion of the vessel, beneath 
the water, will be prevented ; and if this portion is made (as the patentee 
intends it to be) of sufficient volume to support the whole vessel when fully 

yuipped, it will be impossible for shot or shell to sink her. It is preferred 
to place shot-proof bulkheads across the vessel where the iron covering ter- 
minates (in the case of a portion only of the vessel being protected); but 
to the employment of such bulkheads the patentee lays no claim, as they 
have been employed before. Secondly, the invention consists in coating 
any required portion or portions of the upper part of a ship or other vessel, 
constructed as just described, with thick iron plates, or other shot-proot 
materials, in order to form a shot-proof battery or batteries ; and in con- 
necting this battery with the lower parts of the vessel, by means of plated 
or other shot-proof trunks, through which communication may be had with 
the interior of the vessel below the water for general purposes, and through 
which, also, supplies of ition may be securely passed up to the bat- 
tery or batteries from the magazine. The framing of the ship, by which 
the protected upper portions of the vessel (that is, the batteries) are sup- 
ported, is, by preference, to be stout enough to resist shot. A vessel, 
constructed according to the two preceding parts of this invention, may go 
into action without running the risk of being sunk, and with her gunners 
well protected. Thirdly, the invention consists in forming the thick iron 
plates with portions rolled comparatively thin, so that part of the fastenings 
thereof may be passed through such thin parts only, thus incorporating 
the plates more efficiently than heretofore with the hull, and, at 
the same time, keeping the heads of the principal bolts unexposed. 
Other bolts may be passed through the thicker portions of the plates where 
desired. 

214. J. ARRowsMiTH, Bilston, Staffordshire, ** Armour plates for gunboats and 
land batteries.” —Dated 26th January, 1861. 

This invention relates to a previous patent, dated 8th December. 1859 
(No. 2,781), and is carried into effect as follows :—In making armour plates, 
according to this invention, the patentee makes the said plates from piled 
bars, each of which is formed of three bars rolled to the forms, and fitting 
into each other as described and represented in the specification of the 
patent before referred to, excepting that, in some of the piled bars, he makes 
one of the said bars broader on one of its sides than the other bars of which 
the piled bar is composed, so that, when. one of these piled bars is intro- 
duced into an armour plate, a rib is formed on the plate for the purpose of 
attaching the said plates to the gunboats or batteries, instead of attaching 
the said plates by drilling holes in them. Or the said piled bars, having 
ribs or projections, may be made up of a number of small bars. When he 
wishes to make two or more ribs on the plate, he takes two or more of the 
piled bars having the ribs or projections, and a sufficient number without 
the projections, to make up the necessary width. The bars having the pro- 
jections may be placed either at the outside, or in any intermediate position 
of the plate, as desired. The pile composed of piled bars of the kinds 
described is then heated in an improved furnace, and being raised to a 
welding heat is passed through the rolling machinery, and the parts com- 
posing the said pile thereby welded together, and rolled into an armour 
— Or the bars made as before explained may be used as armour plates 

y simply locking or engaging them together, instead of welding them 
together. The invention cannot be fully described without reference to the 
drawings. 

216. H. Bessemer, Queen-strect-place, New Cannon-street, London, ‘‘ Ordnance 
and projectiles.” —Dated 26th January, 1361. 
This invention cannot be described without reference to the drawings. 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
202. S. NEEDHAM, Oviel-place, Chelsea, “‘ Spring apparatus applicable to bed- 
steads, &c.”’—Dated 25th January, 1861. 

Instead of making a box filled with spiral springs the foundation of a bed- 
stead, or stuffing the palliasse with similar springs, or, in the case of couches 
or easy chairs, filling the bed or seat with springs, according to this inven- 
tion the spring power is on the framing, bed, or seat of these articles, and 
forms part thereof. The mattress and other bedding is placed on the plane 
of the beadstead (which rises in its centre as hereinafter explained) ; the 
weight of these and of the occupant acts on the spring apparatus, causing a 
slight and easy deflection, and not an abrupt sinking and consequent re- 
action, as is always experienced where spiral or similarsprings are used, the 
upward pressure of which is unpleasant to all, particularly so to invalids. 
‘Lhe same easy deflection occurs on pressure in whatever article this spring 
apparatus is used. 

223. G. A, RotnoLz and M. RossentiuaLL, Goulston-street, Whitechapel, 
* Combined gurment jor gentlemen's wear.” —Deted 28th January, 1861. 

This invention relates to the manufacture of garments for gentlemen's 
wear called Inverness capes, by forming the flaps of the cape in two pieces 
secured to the back or sides of the overcoat, and when not in use they can 
be passed through openings made in the back of the coat, and secured tothe 
inner part of the collar by hooks, catches, buttons, or other suitabie fasten- 
ings By these means the garment may be worn as an ordinary overcoat, or 
in cold or foul weather the cape may awn from the inside and secured 
beneath the outer collar by any suitable adjustment. 

267. H. Curtis, Skinner-street, Snow Hill, London, “ Men's seurys, cravats, 
and neckties.” —Dated 1st February, 1861. : 

This invention consists in forming any desired pattern or design on such 
articles by quilting or stitching the fabric either by hand or by machine.— 


Not proceeded with. ee 
Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation ond Preservation of Food, 
Lrewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, Sc. 

196. W. Lonematn, Inver, Galway, “‘ Ivon and steel.”—Dated 24th January, 

1861. 
This invention has for its object the alloyingof iron and steel with minute 
quantities of gold and platinum, thereby greatly increasing the strength, 
























and otherwise improving the quality of the metals so treated. The gold 
and platinum are combined when in a melted state with the iron and steel 
when they are in a melted state, or in the progress of their manufacture. 


197. W. W. Dosrson, and G. WARREN, Bill Quay Bottle Works, near Gates- 
head, “‘ Glass.” —Dated 24th January, 1861. 

‘“ These improvements consist in using air under pressure under the grat- 

ings of the furnace, by which the draught through the fuel may be insured 

and rendered more constant and certain, notwithstanding the changes of 
weather. The air is forced into aclosed ash pit under the grating or fire bars 
of the furnaces by means of a fan or any other suitable blowing apparatus, 

209. C. A. Drevit, Rouen, “ Improvements in the manufacture of sulphurous 
acid, sulphites, and bi-sulphites, and sulphuric acid, and in the application 
of one of the products of such manufacture to the bleaching «f textile, 
animal, and vegetable substances.” —Dated 26th January, 1861. ; 

To produce sulphurous acid the inventor introduces through an opening 

into a cast iron retort a quantity of sulphur, which he melts by heat from a 
furnace ; when it is inflamed the retort is hermetically closed, and a cur- 
rent of air is caused to enter through a pipe through a perforated plate by 
means of a bellows. The sulphurous acid thus produced passes through a 
receptacle divided into compartments, in which the flower of sulphur 
deposits, and is cooled in a leaden serpentine or worm, whence it is passed 
into the receptacle with compartments containing either water or a solution 
of a base or of a carbonate ; the azote in a free state, and carbonic acid gas 
(when he employs a carbonate) escape into the atmosphere through an 
opening. A gas epurating apparatus is also employed when a bi-salt is 
formed ; this apparatus consists of a box into which the end of a leaden 
pipe is immersed through which passes the disengaged gas from the prin- 
cipal apparatus. These gases are passed through an alkaline solution, and 
become freed from any sulphurous acid gas.—Not proceeded with. 

215. G. Hauer, Broadwall, Lambeth, and J, STENUOUSE, Rodney-street, Pen- 
tonville, London, ** Pigments for coating surfuces.”—Dated 26th January, 
1861. 

In carrying out this invention the patentees employ the common ore of 
antimony, called the gray sulphuret (the ter-sulphide of antimony of 
chemists), either pure, or, as it is occasionally found, mixed with oxide of 








antimony, and reduce it to fine powder, having previously separated it as 
completely as practicable from any adhering matrix or gangue. They then 


intimately mix it with its own weight of oxide of zinc; the mixture is then 
introduced into close vessels, such as covered crucibles, or into suitable 
close furnaces, and is subjected to a moderate red heat for about an hour 
(although they do not confine themselves to this period of time), until the 
mixture is slightly agglutinated, or is on the point of becoming so, but not 
fused. It is then removed from the furnace, allowed to cool, and, if at all 
agglutinated, ground to fine powder, and calcined in suitable furnaces 
with free access of air at a moderately strong red heat, care being taken 
not to fuse the mixture, which should be repeatedly stirred in order that 
the whole may be equally acted on by the hot air. The process is known 
to be completed when no more sulphurous acid gas is evolved. The mixture 
is then to be reduced to fine powder, and constitutes a pigment, and when 
this pigment is ground up with oil it constitutes a paint. 

249. H. Puitirs, Pinhoe, Devon, and J. BANNEUR, Exeter, “‘ Improvements 
in urinals, and ix the manvfucture of manure when urine is used.”— 
Dated 30th January, 1861, 

For the purposes of this invention, in order to collect urine at urinals, 
any suitable shapes and sizes of vessels are employed, and combined there- 
with, or with the pipes leading thereto, are suitable inverted bell or other 
shaped traps, forming water joints, by which the products evelved from the 
accumulating and decomposing urine are prevented escaping to the outer 
atmosphere, excepting through charcoal or other deodorising and purifying 
matter ; and such is the case in regard to the air which is displaced from the 
collecting and storing vessels, the air, when displaced or driven from the 
same, by their becoming more and more full of urine, also passes amongst 
and through charcoal or other purifying agent. In some cases, particularly 
where a urinal is at a distance from a drain or receiver, and where it is 
desirable to have a connection with a trapped inlet to admit of rain or drain 
water descending down the same pipe as the urine to the drain or other 
receiver, there are two traps or water jomts combined together, one where 
the pipe of the urinal enters or is connected with the descending pipe to the 
drain or receiver, and the other to the upper end of the descénding pipe 
where the rain or drain water is received, by which the evolved products of 
the decomposing urine and other offensive products are prevented passing 
into the outer atmosphere either at the urinal or at the upper end of 
the descending pipe. In manufacturing manure, when employing urine, it 
is first collected and stored in vessels where it decomposes, and such 
decom; osed urine is combined with the dry powder of vegetable matter, by 
preference, the ground spent bark of tanners, though other uncharred 
vegetable matter, which is readily capable of decomposition when satu- 
rated with urine, may be used. The vegetable powder saturated with 
decomposed urine is allowed to stand in a heap for some weeks; the 
same is then dried, and the dried matters are again saturated with decom- 
posed urine, but in this and the subsequent saturations the urine employed 
is combined with acid or other suitable agent for fixing and combining with 
the ammonia, by preference, with sulphuric acid. The saturated vegetable 
powder, after remaining in a heap for some time, is again dried, and for such 
drying (owing to the ammonia being fixed) higher temperatures may be 
employed. ‘the dry product is again saturated, kept in a heap, and again 
dried, and the process is thus conducted till the degree of concentration 
required is effected. 

252. J. H. Jounson, Lincoln's-inn-fidds, London, “Improvements in the 
treatment of vegetable substances, and in the preparation of beverages there- 
Jrom.”"—A communication.— Dated 30th January, 1861. 

In carrying out this invention it is proposed to treat the various parts of 
all kinds of plants, trees, and shrubs containing tannin, or a bitter principle, 
by desiccating or by tonefying such parts, andjthen reducing the substance to 
a powder, which may be.used either alone or mixed with tea, coffee, or other 
similar substances employed in the preparation of drinks by infusion or 
decoction.—Not proceeded with, 


262. T. Rocers, Haverstran, New York, U.S., “ Furnaces for treating iron 
ores.” —Dated 31st January, 1861. 

This invention cannot be described without reference to the drawings. 
The patentee claims, First, the combination of a revolving heated cylinder 
for de-oxidising metallic ores with a shield, or a similar device, whereby the 
atmosphere, flame, or heated gases are excluded from the de-oxidising 
cylinder, asset forth. Secondly, the flues and chimney, arranged in the 
manner specified, for regulating the heat of the chamber, as set forth. 

271. J. J. bE Arrieta, Piccadilly, London, ‘Certain applications of chapapote 
and its products.” —Dated 1st February, 1861. 

This invention relates to the employment, for various useful purposes, of 
a certain natural matter called, in Cuba, chapapote, whether in its concrete, 
or solid, or its viscous, pasty, or more or less fluid condition, and whether 
alone or combined with other substances. It may be applied to wood, 
metal, brickwork, stone, leather, paper, fibrous matters, and to various 
other substances, and to fabrics, articles, and structures manufac- 
tured or constructed therefrom, and to parts thereof to protect and 
preserve them from wear, damp, oxidation, corrosion, the action of 
liquids or gaseous fluids, acids, and insects, and other agents or causes 
of deterioration, injury, and decay; it may also be applied to orna- 
ment them, to strengthen them, and to render them impervious to water, 
gases, and other fluids. The chapapote is taken either in its natural state, 
whether concrete or solid, viscous, pasty, or more or less fluid, or in the 
condition of crude oil, or other oil, or product thereof, and combined or not 
with its own or other oils, a’so with lime, burnt or dried clay, powdered 
brick, or agillacreous, aluminous, siliceous, or earthy substances, wax, 
turpentine, gutta-percha, caoutchouc, resins, gum resins, fatty matters, 
alcohol, wood spirit, hydrocarbons, and varnishes; also with agents for 
resisting combustion and other agents or matters. 


Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 


260. S. Mouttonx, Bradford, ‘* Cables for telegraphic purposes.” —Dated 21st 
January, 1861. 

This invention consists in embedding a spiral metal wire for the purpose 
of insulating the same in a strand or cord of india-rubber, and then curing 
or vulcanising the india-rubber with the wire therein by means of sulphur 
or its conipounds, as is well understood in the manufacture of other articles 
of india-rubber treated with sulphur or its compounds.—.Not proceeded with. 











Cass 10.—MISCELLANEOUS. 


Including all Patents not Jound under the preceding heads. 
125. W. Cuark, Chancery-lane, London, “* Apparatus for raising fuids.”— 
A communicetion.— Date! \7th January, 1861, 

This invention relates to a new system of hydraulic machinery for raising 
water by utilising the different levels obtained in vessels communicating 
with each other containing liquids of different densities, as for example, 
water and mercury, of which the different densities are as 1-13,596th. To 
illustrate the principle of these new machines the patentee takes, first, a 
bent tube of an U-form, the branches of which are of unequal length, 
containing mercury at the lower part, as well as in a certain part 
of the small branch, so as to balance a column of water contained 
in the other branch, which, however, does not quite fill it. By 
inclining this tube until the water is on a level with the upper edge, 
and by closing the end, it will be understood that the column 
will not re-descend when the tube is again brought upright when thus 
closed, and the original level will not be re-established in the tabe until the 
end of the tube is again opened, so that if, before opening it, the end of the 
tube is placed in communication with a tube plunged in a vessel of water, 








there will be produced in this latter tube suction or aspiration of a column 
of a liquid corresponding to the diff of level determined by the in- 
clination of the bent tube, and, further, as equilibrium is not immediately 
re-established, the liquid column of the plunging tube will be alternately 
driven out and aspirated so long as the oscillation of the mixed column 
continues. As a practical result of these experiments he causes a column 
of mercury to act as a piston which works a system of valves adapted to the 
tube, but, instead of producing oscillation by successive inclinations of the 
apparatus, he employs a displacing body sliding without friction on the 
ag ay Faeyr ron in oe small branch, and rising and falling alternately 
y the effect of an oscillating movement fenpested y i ; 
to a beam attached to the plunger. aienieenimeces 
148. F. G, SANDERS, Poole, “ Improvements in the construction of boxes for 
containing earth for growing shrubs or trees, which improvements are also 

Jor paving, flooring, building, and other purposes.” —Dated 19th January, 


This invent ion consists in making the said boxes with skeleton frames and 
bars of cast iron or other suitable material, with the spaces between the said 
frames and bars filled up with tiles, slate, coloured or ornamental glass, or 
other material, ornamented or otherwise. The form of the boxes thus con- 
structed, and the arrangement of their bars, may be greatly varied, so as to 
render the same ornamental. By constructing cast iron frames of a suitable 
shape, the invention may be made applicable for paving, flooring, building, 
and other purposes both useful and ornamental.—Not proceeded with, ‘ 
149. R. M. Latuam, Flet-street, London, ** Children’s rocki —, - 

munication.— Dated 19th January, 1861. oo aoe 

The body of the horse or other rocking toy is, according to this invention, 
supported on a pair of helical, spiral, or other wound springs, the outer ends 
of which are secured to the under sides of the horse’s hind legs ; their 
extreme ends are connected to a cross bar or axle within the base on which 
the said horse is mounted. The weight of the said horse and its rider over- 
hangs the said springs, and but little effort is required on the rider's part to 
give the necessary motion to the horse's body. A flat steel spring is serewed 
at one end to the said cross bar or axle end, and at the other end to the 
horse’s chest, which, by acting as a check-spring, prevents the said horse 
from rocking backwards or forwards too far. The said cross bar or axle is 
held in its place by bolts screwing into its ends through the sides of the said 
base, and by pegs or projections on the ends of the said axle fitting into 
corresponding holes in plates fitted on the inner sides of the base. The said 
horse can be adjusted, that is, elevated or depressed to suit different weifthts, 
by loosening each of the bolts holding the said axle, and by drawing out one 
of the sides of the base sufficiently to allow the shifting of the said pegs or 
projections into different holes, in which they are retained by tightening up 
the bolts as before. 

156. W. CLark, Chancery-lane, London, “ Compass protractors.”"—-A com- 
munication.— Dated 19th January, 1861. 

This invention consists in the combination with ordinary parallel rulers 
of a movable circle graduated as a pass, and divided into degrees, if 
desired, in such a manner that, by the combined operation of the said 
circle and the parallel rulers, the operations of laying off courses on board 
ship, and of locating a ship's position in a chart from cross bearings, and 
also the operation of plotting a day’s work (rendering it unnecessary to 
keep a traverse table of corrected courses) and the operation of ascertain- 
ing bearings between points, are greatly facilitated. 





158. F. W. Serrott, Hanover Cottage, Walworth, ** An improved lubricating 
grease or paste Jor railway wheels and all kinds of machinery.”—Date 
ust January, 1861, 

This invention consists in the use of micaceous ore combined, by pre- 
ference, with oleaginous or fatty matters, or both together, or other suitable 
substances, in the facture of grease or paste for lubricating the axles 
of locomotives and carriages, the bearings of engines, and working parts of 
machinery, The micaceous ore which is employed for this purpose is that 
well known as aspecies or variety of hwmatite iron ore found in various 
parts of this kingdom. It is soft, greasy, and friable in its nature, and 
forms a good base or principal component part of a lubricant when com- 
bined with oleaginous or fatty matters, or both. Being of considerable 
specific gravity, it has more body or substance than many other materials 
used for lubricating purposes, and does not so readily run or melt from the 
action of the sun or continuous working of the machinery to which it is 
applied, and, therefore, lasts longer, and when properly prepared and mixed 
with oleaginous or fatty matters will not injure the aindion, shafts, axles, 
or bearings of any engine, carriage, or machine. 

159. C. E. ALerecnt, Radnor-place, Hyde Park, “ Apparatus for indicating 
or measuring the pressure of steam and other fluids.” —Dated 19th January, 
1861. 

The inventor proposes to fit a piston in a tube, cylinder, or chamber, and 
to connect a spring to one side or face of such piston, so contrived as to 
retain the piston im a quiescent position until acted on by the excessive 
pressure of a fluid against one or other of the sides thereof, whereupon the 
piston will move in its tube or chamber, overcoming the resistance of the 
spring until the pressure on one side, together with the resistance of the 
spring, shall equal or balance the excessive pressure exerted on the other 
side. There is a graduated scale or suitable measuring marks upon the 
cylinder, tube, or chamber, or otherwise, conveniently situated relatively 
thereto, so that the position therein or thereon of the piston, orof an index or 
pointer attached to it, will indicate the amount of pressure. For barometers, 
or in certain other applications, a vacuum is produced in the cylinder or 
chamber on that side of the piston which is opposite to that directly exposed 
to the pressure, the end of the cylinder or chamber in that case being 
closed hermetically, or stanch, on the side where the vacuum is obtained. 
—WNot proceeded with, 

160, W. Pickstone, York-street, Manchester, “ Trucks or wagons used Jor 
carrying coals.” —Dated 2st January, 1861. 

For the purposes of this invention, in constructing a coal truck or 
wagon such as is used at collieries, a rectangular frame is made of T-iron 
or angle iron to receive and have the bottom planking fixed thereto by bolts 
and nuts, together with other pieces of angle iron. At the four angles of 
such quadrangular frame four uprights of angle iron are fixed, to which 
uprights the side and end plankings are secured by bolts and nuts. At the 
top of the truck or wagon a rectangular frame of angle iron is used, which 
is fixed to the four uprights, and, when necessary, there are other flat 
uprights to give additional support to the side planking. In fixing the 
planks at the bottom they are simply held between the bottom frame of 
T-iron, or angle iron, and short pieces of angle iron, which are fixed by 
bolts and nuts to the rectangularframe which supports the bottom planking, 
so that, in the event of one or more of the bottom or other planks becoming 
defective, and requiring to be removed and replaced, such defective planks 
may be moved without disturbing the others.—WNot proceeded with. 

167. C. W. end F. Siemens, Great George-street, Westminster, “ Furnaces.” 
—Dated 22nd January, 1861. 

This invention comprises many features ; the following will be found to 
be among the most important :—The improvements relate to that class of 
furnaces where regenerators are applied to receive the waste heat of the pro 
ducts of combustion, and to communicate the same subsequent to the ai 
supporting combustion, It is an essential part of this invention that the 
solid fuel used, such as coal, lignite, peat, &c., should be decomposed in a 
separate apparatus, so that the introduction of solid fuel into the furnace 
may be altogether avoided, and the gaseous fuel may be heated to a high 
degree, prior to its entering into combustion with atmospheric air, also 
heated to a high degree, thus causing great economy of fuel. There is also 
a great advantage derived from the absence of any solid carbon or ashes in 
the working chamber of the furnace, by which the patentees are enabled to 
carry on operations in the open furnace, which it has only been possible 
hitherto to conduct in covered vessels or pots. They are thus enabled to 
melt flint, extra white, and other superior qualities of glass in open pots, to 
fire pottery without enclosing the same in saggers, or to melt steel and 
other substances upon an open hearth or bed without injury. It is also 
important, in many operations, that the state of pressure of the gases in 
the furnace should be under entire control, and should sometimes exceed, 
and at other times exactly balance, that of the atmosphere, in order to pre- 
vent the egress of flame from, or the ingress of atmospheric air into, the 
furnace on opening apertures for the approach of the workmen attending 
the operation to be carried on, such as blowing glass, puddling iron, &c, 
For this purpose they arrange four regenerators below the bed of the furnace, 
two of which serve to communicate heat separately to the combustible 
gases and atmospheric air on their way to the furnace, and the remaining 
two to absorb the waste heat from the products of combustion passing 
through them indiscriminately before reaching the chimney (their respec- 
tive action being reversed at intervals), the currents of heated gas and air 
in ascending through and from the regenerators into the furnace causing a 
plurum of pressure within the same, which is capable of being modified or 
regulated by valves for the admission of the gas and air to the regenerators, 
and by the chimney damper. By the same arrangements the chemical 
qualities, as well as the intensity of the flame, can be regulated to the 
utmost nicety. In some cases where no great heat is required, or where the 
gas used is very rich in combustible matter, the two regenerators intended 
for heating the combustible gases may be suppressed, and mere passages be 
substituted, but they generally prefer the four regenerator arrangements. 
170. W. Cooks, Charing-cross, London, “ Apparatus jor filtering.” —Dated 

22nd January, 1861. 

This invention cannot be described without reference to the drawings, 
The patentee claims the general arrangement of filtering vessels, hollow, 
and having necks or openings in which are pipes or tubes as inlets and out- 
lets for the admission and emission of water or other liquids, filtered or 
unfiltered ; also the arrangement by which the filter has a receiving tube 
inside, passing through the neck or necks thereof, and conveying the liquid 
filtered therefrom ; also the manner of constructing the lower part of the 
neck of the filter of a hollow or concave like shape, for holding the impuri- 
ties found in the liquids to be filtered, and the arrangement by which the 
grosser impurities are prevented from entering the body of the filtering 
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vessel. He also claims the right of forming the neck inside the filtering 

vessel ; also the manner of flushing the filtering vessel by means of turning 

on both taps connected with a neck, as above mentioned, which thus 

renders the filter as nearly as is possible self-cleansing. 

172, E. Eu.is, Bangor, ‘‘ Apparatus for picking and cleaning oakum, and 
Sor spinning or twisting the same for the purpose of calking ships or vessels.” 
—Dated 22nd January, 1861. 

This invention consists in an arrangement of mechanism adapted to the 
purposes above mentioned, wherein a cylinder or drum, having a series of 
pointed projections or pegs or pins arranged around its periphery, rotates 
within a heuer or semicircular casing, also having its interior surface 
furnished with pointed pegs or pins placed in alternate positions, in such a 
manner that the series of pegs on the cylinder, as it rotates, may pass those 
on the interior of the casing. The *‘ oakum” to be cleaned is fed on to the 
cylinder by an endless cloth, and after having been subjected to the tearing, 
opening, or separating action of the pegs fora time, it passes out at the 
lower part of the machine, either to a second machine of a similar kind, or 
to the apparatus in connection therewith, which constitutes the second part 
of this invention, which is constructed as follows :—The apparatus for spin- 
ning or twisting the oakum thus cleaned consists in an outer cylinder or 
chamber, and an inner cylinder or drum, both being mounted upon a 
central shaft, and of such dimensions as to leave an annular space between 
them, the surfaces of the cylinder and its internal drum intended to twist 
the oakum being furnished with a spiral rib or band of india-rubber. By 
means of spur gearing these cylinders are caused to rotate in opposite direc- 
tions, se that, when the oakum is introduced from the cleaning machine 
into the annular space between the cylinders, the combined effect of the 
spiral bands of india-rubber, and the contrary direction of the cylinders, 
produces a rubbing and twisting action upon the oakum, causing it to issue 
from the lower end of the machine ina twisted state or soft “sliver” or 
“roving.” 

173. KR. Henperson, Baysivater-road, London, “* Dumb jockey’ for breaking 
or training horses.”—Dated d January, 1861. 

This dumb jockey is constructed as follows:—A metal clamp or frame, 
covered with leather or other material (or uncovered), and having a pad on the 
inside, is furnished with girths for attaching the same to the body of the 
horse, and a crupper, the sides of the clamp being hinged so as to adapt 
themselves to the ribs of the animal, and its apex being provided with an 
arch to take the pressure off the spine. In the centre of the said arch is 
fixe@ a vertical bar of metal, upon which slides a transverse bar, which may 
be considered “‘ the arms” of the jockey. The vertical bar is provided with 
countersunk holes, and the transverse bar with a set screw to adjust and fix 
the latter to any height required. Upon the transverse bar are mounted 
two slides furnished with springs and shackles (which may be termed the 
**hands” of the jockey) to which the reins are attached. These slides have 
#* screws, and the transverse bar has countersunk holes, so that the 
“*hands” to which the reins are attached may be adjusted in any required 
position, and there fixed by tightening the set screws, and hence the head 
of the horse can be held firmly in any required position. 

179. W. Westiry, Northampton, ** Boots and shoes.”—Dated 23rd January, 














This invention consists, First, in the method and means adopted for 
attaching the heels of boots and shoes to the soles of the same; and, 
Secondly, in the mode of constructing the waists of boots and shoes. In 
attaching or fixing the heels to the soles the patentee forms the heels (which 
he prefers to be of wood) with a dove-tailed fillet or groove round the edge 
of the upper face. He then forms that part of the sole which the heel is 
intended to cover with a similar groove or dove-tailed fillet, but so formed 
as to fit into the corresponding groove or fillet of the heel. The heel is 
then slid or slipped into the grooved portion of the sole, and secured by a 
screw, pin, or peg; in this state it presents the same appearance as one 
made of leather, with the advantage that a new one can be put on in a few 
minutes when required. In constructing the waists of boots and shoes a 
superior kind of leather is generally required, owing to the necessity for 
having a good spring or elasticity in the boot at that portion. The patentee 

yroposes to effect this with the ordinary or inferior kinds of leather, by 
ntroducing one or more thin stecl springs within the pieces forming the 
waist, and compressing the whole well together, so as to form it into the 
wroper shape to suit the hollow of the foot. When leather heels are used 

ne proposes, in order to avoid the waste which is caused by cutting out the 
heel to a somewhat circular form, to take longitudinal strips of leather in 
length equal to the periphery of the heel to be made, and in breadth so as 
to give a proper area ; he takes these strips and inserts them in a mould 
having the form of the heel, having first well saturated them with water ; 
in this state he subjects them to continued pressure until they take the 
orm of the heel required. 
185. W. Witson, Netwcastle-on- Tyne, ‘ Hats.” —Dated 237d January, 1861. 

The patentee claims, regarding the first part of the invention, First, the 
so arranging the machine that four hats may be formed by one 
machine atone carding engine. Secondly, the combination of machinery 
by which they are formed, and by which the reciprocating motion 

iven to the carriages is stayed, so as to allow the brim to be 
ormed thicker, and is again resumed when that is done. He als 
claims, regarding the second part of the invention, First, the hardening 
of a hat body on a cone to which a reciprocating motion is given, whilst it 
is covered and pressed on by another cone working on a universal joint, and 
the heed applied evenly and successively as described. Secondly, the 
combination of turntable, steaming, figuring, and pressing for this purpose 
as described. 
187. R. A. Brooman, Fleet-street, London, ‘* Sewing machines.”—A communi- 
cation.— Dated rd January, 1861. 

The primary object of this invention is the construction of a machine by 
which the ordinary mantua makers’, or glove stitch, is produced, whereas, 
in machines of the ordinary construction, the chain and embroidery stitch 
have only been produced. A travelling carriage is made with a semicircular 
guide, free to slide on the frame of the machine ; this guide is pivotted 
about the same centre, as a partially toothed sector, the antoothed part of 
which is pivetted about a screw carrying a handle kept by a slide on the 
sector; a rod, in connection with the handle, keeps the sector stationary 
during the motion of the carriage. The toothed part of the sector is 
periodically cansed to gear into a toothed wheel, in connection with a guide 
attached to the under side of the sector, and intermittent rotary motion is 
communicated to the toothed wheel by a cam or projection on the driving 
spindle, which, during its revolution, comes in contact with a stud, in con- 
nection with a crank, attached to the rod on which the said toothed wheel 
is mounted ; a spring brings the lever back ready for the cam to strike it at 
the next revolution of the driving shaft. The travelling carriage has a lateral 
motion communicated to it through a toothed wheel on the driving spindle 
gearing into a rack formed on or connected to its underside. The colla 
which carries this toothed wheel also carries another wheel, into the teeth 
of which a paul, jointed to a balance lever, takes ; one end of another lever 
embraces the same stud as the balance lever, and a cam on the driving 
spindle works the latter as well as the paul. There is also a pinion on the 
driving spindle in gear, with a toothed wheel carrying prejections, which, 
through a lever or levers, acts periodically on the underside of the carr 
and imparts a to-and-fro motion to it. This motion takes place in combina 
tion with that of the rack, so that, as the paul rises and takes into the 
teeth of the ratchet, the latter is advanced one tooth, and the travelling 
carriage makes a course, while, at the same time, the toothed wheel being 
in gear with the rack at the underside of the carriage, moves with it, 
and, consequently, the lateral to-and-fro motions of the carriage 
are in unison. An arched or bowsshaped guide is fitted to 
the toothed sector, the point of which is free to press on the edge 
of the sector to hold the material while be stitched ; the front 
of it is rounded to suit the shape of the finger material or materials 
being sewn ; the guide can be raised from the sector when required by a 
lever working about a fixed point, and acting on a projecting port of the 
guide, the said lever being moved by another depending from .t to the 
ground, the latter being worked by a treadle or other appliance. Motion is 
communicated to the machine by hand or foot, so that the cams wiich are 
mounted on the driving spindle are caused to revolve, and the shuttle and 
needle-carrier thereby set in motion in the ordinary manner. The glove or 
other material to be stitched ts placed beneath the guide, and the carriage 
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has a lateral motion imparted to it as well as alternate longitudinal motion, 
in the manner before described, So soon as the lateral course of the car- 
riage is terminated, that is, when the centre of the sector is the axis of the 
machine, the toothed part of the sector is put in gear with its toothed wheel 
by means of the handle before mentioned; the sector then describes a 
quarter of a circle, but at the same time preserves its longitudinal to and- 
fro motion, which action produces the sewing of the glove round the points | 
of the fingers ; as soon as this is accomplished the sector is thrown out of | 
gear, the carriage is thrown slightly forward to return it to its original 
position, and the operation is continued as before. When the machine is 
required for ordinary aight sewing the carriage only requires a late 
motion, and, toaccomplish this, those parts producing the other motions are 
removed or so arranged that they do not come into action.—Net proceeded 
with. 

192. H. D. O'HALLORAN, Kensington, © Sporrvan or excursion bag.”—Dated 

24th January, 1861. 

This invention consists in combining with a sperran, or Highlander's | 
apron or bag, compartments for containing various articles necessary for 
yersonal comfort and convenience during short periods of absence from | 
home, for example, articles for the toilet, for eating and drinking, for | 
correspondence, towel and socks, tobacco pipe and pouch, and housewife. | 
In some cases the patentee also furnishes the sporran with compartments | 

j 
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for carrying ammunition, tools, and other necessaries for keeping a gun in 
order. The sporran or excursion bag is supported by a strap passing round 
the body above the hips, and, being so supported, enablesa man to carry the 
aforesaid articles in walking, on a mareb, or otherwise, with little or no | 
fatigue, and without its interfering with his military exercises. The front | 
of the sporran may be ornamented with fur or otherwise. 





193, G. T. SELBY, Smethawick, Staffordshire, “‘ Masts and posts.” —Dated 24th 
January, 1861. 

This invention consists in constructing ships’ and other masts, telegraph 
and other posts, of tubes of wrought iron combined and united to form a 
light and strong structure. As an instance, one form of combination suit- 
able for a telegraph post is composed of three wrought iron tubes, screwed 
into or otherwise fixed on a base of metal, wood, or stone ; each of the 
tubes is made to incline inwards towards the top, where they are united in 
a dise or ring of less diameter than that of the base. A stay may be added, 
if required, to strengthen the compound post at or about the centre. 
Again, for a mast, a central and larger tube may be carried up from the 
base through the disc or ring. A number of these parts or combinations 
may be joined together ; the tubes may be of a large diameter at the base, 
and may be made gradually decreasing in diameter towards the top; or 
they may be of the same diameter throughout.—Not proceeded with, 

194. T. Gigsoxn, W. Kniguton, and H. Kyiauton, Staveley Works, Derby, 
“Core barrels for casting pipes, cylinders, retorts, dc.” — Dated 2th 
January, 1861. 

This invention consists in placing inside core barrels brackets carrying 
projections or * chipping pieces,” and in the employment of a tongue piece 
or key for filling up the space between the two cheeks of the barrel, with a 
tail and with projections or ‘ chipping pieces ” on the sides thereof. The 
cheeks are united by, and move upon, two or more pairs of hinges. For 
casting, the tongue piece is lowered until the chipping pieces on the tail 
thereof are engaged between those on the brackets. To set the barrel at 
liberty, the tongue piece is raised or lifted or moved sufficicntly to bring 
the chipping pieces on the tail clear of those on the brackets, or clear of the 
brackets themselves, The invention also consists in fitting boxes inside the 
barrels carrying springs for the purpose of keeping the barrels in a state of 
tension, and also when the tongue piece is raised or moved, as before 
described, for the purpose of assisting in contracting the barrels. 


195. D. J. Firerwoop, Birmingham, ‘‘ Apparatus for rolling metal.” —Dated 
24th January, 1361. 

For the purposes of this invention the patentee employs a set of driving 
pinions mounted in standards as before, and he causes the necks of the 
pinions, which usually are coupled with the rolls,; to project beyond the 
standards on each side, and to each of these necks he keys or fixes a ring of 
hard metal (or the lower rings may be cast with the necks) ; the peripheries 
of these rings form the rolling surfaces, and are for this purpose suitably 
formed as may be required, and as is practicable with the rolls now used, 
In consequence of there being no; standard beyond the rolling surfaces, the 
work is placed between them more readily than when ordinary rolls are 
used, and in order to change the pattern it is necessary only to substitute 
for the hard metal rings previously in use on the necks of the upper pinion 
other rings of suitable size and form. 

198. J. Vero, Atherstone, Warwick, “ Separating the fur or hair from the 
skins of animals.” —Dated 24th January, 1801. 

By the use of machinery arranged according to this invention the fur or 
hair may be removed without the aid of any chemical process, and without 
injury to the skin. A knife is traversed across the skin in a direction at 
right angles to that at which the fur or hair naturally lies, and at each 
motion it removes the fur or hair from a strip of the skin slightly less in 
width than the length of the fibre of the fur or hair. While the cut is 
taking place, the ends of the fibres which are being removed are nipped by 
« bar which descends on to the surface of the skin, so that the fibres cannot be 
— aside by the knife, and in this manner escape from its action, the 

nife being passed between the skin and the roots of the fibre. Between 
each cut the bar rises, and the skin is moved the width of a cut forward ; 
the bar then re-descends, and the cut takes place. The forward motion of 

the skin may conveniently be produced by causing it to pass over a 

cylindrical or polygonal roller, which partially rot to bring up a fresh 

face after each cut. The hair or fur as cut off is received on to an endless 
apron, and is moved away thereon. 

199. E. T. Hvuanes, Chancery-lane, London, * Pulverising clay, &c."—A 
communication.—Dated 25th January, 1361. 

This invention relates particularly togriuding, pulverising, or reducing to 
a state of powder earth or clay preparatory to making the same into bricks, 
tiles, crucibles, earthenware vessels, or tubes of any description; but the 
machine will also be applicable to grinding or pulverising grain, stones of 
fruit, dye woods, and similar articles. The machine or apparatus consists of 
a very strong framework of wood or metal standing in a vertical position, at 
the top of which is fixed a receiver and hopper to receive the material to be 
crushed. Inside this frame is a number of revolving blades or cutters 
which bruise or crush the material into coarse pieces, and then allows them 
to fall to another set of blades or crushers, but of a finer description 
for some kinds of material, and for most purposes these two processes 
will be sufficient, but, if not, one or more of a finer description may be 
added, the pulverised material falling through the last into a receiver ready 
for use. The revolving blades or cutters are turned by power by passing a 
shaft through the apparatus, and fixing on the ends projecting outside the 

scessary drums or pulleys; the said shafts may all be turned at the same 
speed, or varied at discretion. 

203. J. Law, Hollinwood, Lancashire, ** Shutting off the steam and operating 
the brakes of engines employed in lowering into and lifting Jrom mines or 
pits.” —Dated 25th January, 1861. 

The patentee, in carrying this invention into effect, employs a screw 
shaft which may be a continuation of the driving or other shaft in connec- 
tion with the engine employed in winding. The said screw shaft is 
furnished witn a pendant or suspension lever, through one end of which it 
works, but, the other end being free, the said suspension lever hangs down 
aused to traverse the same back- 
wards and forwards from end to end, as the shaft is turned in either direction. 
The distance it is allowed to traverse the said screw shaft is regulated by 
set nuts, or otherwise, in accordance with the length of rope to be wound 
from the pit. It will be readily understood that, when the engine is started, 
the said pendant lever is caused to traverse the said screw shaft by its turn- 
ing until it arrives at one end of the same, when it is at once brought to a 
stop by coming in contact with a collar or set nut, which lifts it and causes 
it to strike simultaneously against notches or stops on the ends of two hori- 
zontal levers, one of which is connected with and puts on the engine brake, 
and the other, being in connection with the slide valve, shuts off the steam 
or reverses the engine ; if the latter, then the said pendant lever traverses 
back to the other end of the screw shaft, and acts upon other two levers in 
the same manner, and with the same result, as before. During the above 
operations one e or skip has been drawn up to the pit’s mouth, and 
another let down into the pit. 

204. B. Lauru, Pittsburgh, Pennsylvania, U.S., “ Piling iron for heating, 
preparatory to re-volling or hammering the same.”—Dated 25th January, 
INGL. 

The patentee claims re-rolling iron bars or pieces, either at a low tempe- 
rature, or when perfectly cold, for the purpose of reducing them to, or 
forming them of, an uniform length, shape, and thickness, tree from scale 
and scoria, and protected against warping previously to the piling of the 
same, substantially in the manner and with the objects and advantages as 
set forth. 

208. C. Bisnor, St. Helens, “‘ Ornamenting of glass.” —Dated 26th Jauuary, 1861. 

This invention consists in producing patterns or parts of patterns by the 
combination of two processes, both well known and applied separately to 
the ornamenting of glass, but not hitherto applied in conjunction to that 
purpose, viz., the use of cut metal plates or pieces of metal (as in stencilling) 
cut to the shapes necessary for producing the design by protecting portions 
of the surface of the glass, and then grinding or obscuring the unprotected 
portions by the ordinary means. 

211. F. W. Weester, Whitstable, Kent, “ Apparatus applicable for washing 
and churning.” —Dated 26th January 1861, 

This invention cannot be described without reference to the drawings. 
210. T. Braprorp, Manchester, ** Machines for washing, rinsing, and blueing 

cloths, &e.”"—Dated Wik January, 1861. 

This invention consists of an improved lid for washing machines, con- 
structed in the shape of a sunk trough fitted with flanges, so as to fit in the 
opening required for an ordinary lid, the object of which is, in the First 

‘lace, to aid and assist in the process of washing with any machine that 

tas an oscillating, pendulous, or reciprocating motion, The said lid is to 

have at the bottom a number of plain, angular, curved, or corrugated 
surfaces or bars, and is to be made of sufficient and suitable depth to con- 
tract the passage of and rub the cutters or other articles as they are being 
precipitated past it by the aforesaid oscillating motion given to the washing 
tub; and for the purpose of more effectually accomplishing the rubbing of 

ertain classes of fabries than has been hitherto accomplished, the patentee 
secures on any one or all of the plain, angular, curved, or corrugated ribs 
of the lid and w ng tub a brass, copper, zine, or other metallic rod, the 
diameter of which must be regulated by the size of the machine, and the 
kind of article to be washed. By this means he obtains a combing, but not 
an injurious action, by the smallest diameter of lead or corrugation, pro- 
ducing an effect which cannot be accomplished by the wooden ribs or corru- 
gations hitherto employed, and yet is essentially necessary for some kinds 

of clothes or materials, This improved sunk lid is applied not simply as a 

washer for the clothes or materials to rub against by the motion given to 

washing tub, but he uses and adapts it as a part of the machine by which 
the rinsing and blueing processes are accomplished, and also connects it 
with the wringing apparatus by means of an Improved drip board made to 
slide in and out, and on the front edge of which he places a roller of wood 
or metal, over which the clothes are carried from the wash or rinse tub to 
the wringing rollers, and the water, after being expressed, returns un- 
interruptedly underneath the said roller into the rinsing or washing com- 
partment without any stop whatever. The movable or sliding drip board 
is secured to the upper or stationary drip board by causing pins to pass 
through holes in the upper board, and employing springs of india-rubber 
or metal to press the pins, like a brake upon the lower drip board, for the 

































































purpose of keeping it steady in any position. 
' 





213. ~~ Coleford, “ Melting pots ov crucibles.”— 26th January, 

The patentee claims the manfacture of melting pots or crucibles from a 
mixture of kaolin or China clay, and black or grey fire clay of Staffordshire, 
or similar black or grey fire clays of a refractory nature. To this said mix- 
ture of the said clays he adds the usual adjuncts of pulverised old pot or 
cement, and pulverised pit coal (but he does not claim the use of the said 
pulverised old pot or pit coal coke as of his invention); and burnt clay or 
gas carbon may be employed in place of old pot and ground coke respec- 
tively as described. Plumbago also may be added to the pot clay mixture, 
but such addition forms no part of this invention, neither is it essential to 
the success of the said invention. 

217. J. Cuark, Harleyford-place, Kennington, ‘* The application of a paste 
of whatever wood to any kind of ornamental and other mouldings, without 
the least admixture of uny other materials, or use of any chemical agent.” 
A communication.—Dated 28th January, 1861. 

The patentee claims to use for moulding all sorts of objects by the paste 
or pulp which is obtained by grinding any kind of wood on vertical or hori- 
zontal grind stones, or by any other mechanical means (proceeding), under 
a constant admission of a small quantity of water. He gives the preference 
to the vertical grindstone as it is employed for the wood pulp or paste used 
in paper mills. No chemical or other admixture is required. 

218. J. Bounsy, Whitby, “ An improved log or wstrument for measuring the 
speed of ships, and the velocity of streams of water.”—Dated 28th January, 
1861. 

This invention cannot be described without reference to the drawings. 
219. C. DE BerGvus, Dowgate-hill, London, “ Machinery for shaping metal.”— 

Dated 28th January, 1861. 

This invention consists in squeezing, forcing, or pressing up metal in or 
against dies carried in or by a revolving disc, cylinder, frame, or apparatus, 
presenting such dies to the action of a header or counter die or tool, the 
pressure being exerted by the header or counter die or tool, and the metal 
being squeezed into shape during the travel or retation of the dise or appa- 
ratus, the motion of which is continuous, and not intermittent, as in exist- 
ing machines. Also in causing the header or counter die or tool to move or 
travel at the same speed along with the dies carried by the disc or apparatus 
during the time that the pressure is exerted. Also in combining with 
machinery constructed as above stated either one or both of the following 
apphances, one being a safety ram or plug intended to crush or give way 
when the desired limit of pressure is exceeded, and the other being an 
apparatus by which the tools may be readily relieved from action (or practi- 
cally thrown out of gear) without stopping the general action or motion 
of the machinery, both of which appliances have been exemplified, but in 
a different combination, in the complete specification of letters patent for 
an invention of rivetting machinery granted to the present patentee, bear- 
ing date 12th January, 1860 (No. 82). 

221. H. W. Hart, Rue Bergére, Paris, ‘Gas burners.”—Dated 28th January, 
1861. 

This invention has for its object improvements in gas burners, and the im- 
provements more especially relate to that description of gas burners known 
as Argand gas burners. In constructing an Argand gas burner, below the 
joint of the burner at which the gas is ignited an annular chamber is 
formed, in which felt or other material permeable by gas is placed, so as 
entirely to intercept the gas in its passage from the main to the point of 
ignition, and cause it to permeate the material in the chamber, and in order 
that there shall be no obstruction to the gas after it has permeated 
the material in the chamber, the gas, in place of passing through a 
number of holes to be burned,‘as in an ordinary Argand burner, passes 
through an annular orifice, and in order to obtain a more uniform shape of 
flame the inventor places in the centre of the flame a circular piece of metal 
or other material (by preference a semicircular cup, open at the top). This 
cup is mounted on a rod, so that it may either be raised or lowered. The 
glass chimney which surrounds the burner is made with a circular swell 
upon it where it surrounds the metal cup, and the upper part of the glass 
globe which surrounds the chimney is made movable to allow of the swell 
of the chimney passing down through it.—Not proceeded with. 

222. F. H. Twittry and A. Romer, Dean-stieet, ‘* Tobacco pouches, purses, 
dc.” —Dated 28th January, 1861. 

This invention consists in the manufacture of tobacco pouches, purses, 
and other such like receptacles, by placing within them a thin lining of 
2zoutchouc, while the outer covering may be formed of leather, cloth, silk, 
velvet, or other suitable fabric, and may be made with a flap and spring 
-atch or other suitable fastening.—Not proceeded with. 

224. W. E. Newton, Chancery-lane, London, “* Apparatus for exhausting and 
compressing air, and producing air blasts."—A communication.—Dated 
28th January, 186 

This invention consists in producing a permanent current of air by con- 
tinuously subjecting volumes of air to the pressure of columns of water or 
other fluid by means of a wheel or cylinder partially immersed in the fluid, 
and revolving on a horizontal axis, which wheel or cylinder is divided into 
convolute compartments, so arranged that, with each revolution, they alter- 
nately take in through openings at the periphery volumes of air and of fluid, 
both of which are forced by hydrostatic pressure to the centre of the wheel, 
and are discharged through a hollow shaft into an adjacent chamber, whence 
the fluid flows back to its source through an opening near the bottom there- 
of into the first chamber, while the compressed air passes out under 
pressure through an opening or a pipe adapted to the air chamber for the 
purpose. . 

225. W. E. Newton, Chancery-lane, London, “ Dinner plates.”—A communi- 
cation.—Dated 28th January, 1861. 

This invention consists in forming in the rims or ridges of dinner plates 
cavities or receptacles to receive salt and other seasoning, so that these con- 
diments may be prevented from slipping down into the flat or bottom part 
of the plate among the food.—Not proceeded with. 


229. T. A. and M. A. Verkruzen, Hatton-garden, London, ‘A metal paint, 
and for applying the same by painting in gold and imitation gold, silver, 
or other metal colour on velvet cloth and other fabries having a pile or 
woolly or flossy surface.” —Dated 29th January, 1861. 

The process of the said ornamentation is as follows, viz :—First, in pre- 
paring the gold, silver, or other metal colour; and, Secondly, in forming 
or producing the required designs therewith. The paint consists of metal 
powder, metallated spirits, gum arabic, and water in certain proportions. 
In forming or producing the required design the patentees use sable or hair 
brushes, and therewith apply the paint to the fabric, and work it in upon 
the surface thereof until the required depth or gradations of the metal 
colour are obtained. In shading they add more or of the dilute, accord- 
ing to the depth of the shade required. In giving the fine lines and 
finishing touches they use a very small proportion of the dilute. 


230. W. Winstantey, J. Ketiy, W. Payne, and J. Formpy, Liverpool, 
** Pumps. Dated 29th January, 1861. 

The patentees claim the construction and use of pumps with annu lar or 
other suitably-shaped suction chambers or air chambers, or both, surround- 
ing the pump barrel above the suction pipe, as described. Secondly, the 
construction of pumps, which are capable of being used as main pumps or 
bilge pumps, or both, as described. Lastly, the general arrangement and 
combination of the various parts described, as applied to the construction of 
pumps, and the apparatus for working the same, as described. 

233. W. F. Fiemine, Halifac, “ Bottle cleaners.” —Dated 29th January, 1861. 

This invention consists in having the handle or stem twisted or formed 
into a screw with a nut thereon, and a cap or knob at the end, in which the 
handle or stem is free to rotate. By holding the knob in one hand, and the 
nut in the other, and moving the hands to and from each other, alternating 
or reversing rotary motion may be given to the said brush. 

234. J. W. Frienp, Freemantle, Southampton, ‘‘ Beer-engines."—Dated 29th 
January, 1861. 

This invention consists in causing the pumps and pipes through which 
the beer is drawn from the barrel to be arranged and fixed vertically beneath 
the bar or counter, in such manner as to be worked through the medium of 
side bars in connection with the piston-rod, actuated by means of a treadle 
or lever, a draught chamber or vessel fitted with a syphon-tap being em- 
ployed for obtaining a continuous flow of liquor through the same when 
required by the action of the treadle, which, when depressed, causes the 
side levers to raise the piston and charge the pump, from whence the liquor 
is conveyed to the draught chamber through the intervention of a connect- 
ing pipe. 

236. W. Smytn and M. WALSEY, Coed Marr Pool Mine, Carnarvon, “ Crush- 
ing or breaking up ores, stones, dc.” —Dated 2vth January, 1861. 

In carrying this invention into effect, instead of having a bed or crushing 
floor of solid metal, or other suitable substance, the patentees form a strong 
grating or surface composed of bars and openings between them, upon 
which bars or grating the ores, stones, or hard substances are pushed or 
placed beneath stampers, which they prefer to make with a slit, for the 
tappets or tongues on the motive barrel or axis to take in, and thus lift the 
stampers. 

238. E. A. L. Neerert: and J. W. Zampra, Hatton-garden, London, 
* Mountain and other barometers.”—Dated 29th January, 1861. 

This invention has for its object to make these instruments of standard 
accuracy, stronger, more portable, and less liable to derangement when 
being carried about than heretofore. This is effected by dispensing with the 
ordinary flexible cistern which contains the mercury at the bottom of the 
instrument, and in adapting in lieu thereof a rigid cistern constructed of 
glass and iron, or other suitable materials. This rigid cistern is screwed at 
the upper part on to the rigid part of the instrument, and is, therefore, 
movable vertically on this fixed part, and by simply turning the cistern 
round by hand it will be elevated on the screwed end of the rigid part of 
the instrument, until a cushion or pad placed on a swivel at the bottom of 
the cistern is brought up against the open end of the barometer tube, when 
the instrument will be packed or rendered portable for carrisze. At the 
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same time the mercury in the cistern will be brought up against the rigid 
part of the instrument, and is thereby prevented from moving or shaking 
about. An ivory index pin or stud is attached to the lower end of the in- 
strument, and being enclosed within the cistern forms a neutral point for 
the level of the mercury ; and in order to adjust the instrument for use it 
willonly be necessary to unscrew and lower the cistern until the surface of 
the mercury is level with the point of the index pin, stud, or neutral point. 
In order to make the instrument mercury tight, the screwed parts are pro- 
vided with leather or other washers. 


239. C. E. Craw ey, Gracechurch-street, and T. Scunriwer, Horseferry-road | 


“ Safety and other lamps.” —Dated 29th January, 1861. é 
This invention cannot be described without reference to the drawings. 


240. A. Courtois and J. E. De Soviance, Paris, “ Kiln for ealeining lime- 


stone, gypsum, dc.” — Dated 30th January, 1861. 


The object of this invention is to allow a better diffusion of the heat from 


the fuel to the materials to be calcined than heretofore. The kiln is built, 


by preference, of a truncated pyramida! shape, provided along its vertical | 


axis with an inner shaft or vertical flue of a cylindrical or an inverted 
truncated form, which shaft or flue is to receive the materials to be 
calcined, and is lined with fire-bricks. Towards the lower end of this flue 
or shaft the interior is partly surrounded by an arched gallery, with 
colonnade of fire-bricks, or other suitable fire-resisting material, these 
columns being set sufficiently far apart for allowing the flames from the 
fuel tofescape between them, and thus be equally disseminated. and act 
with regularity on the materials in the shaft. Towards one or both ends of 
the gallery is situated a fire-grate, on which is thrown the fuel for the 
heating of the kiln, underneath this fire-grate is an ash pit ; the grate and 
ash pit are provided with iron doors, and at the lower end of the shaft or 
flue is an opening for raking out the calcined materials. The materials to 
be calcined are thrown in the kiln at the top of the flue.—Not proceeded 
with. 

244. A. Boye, Birmingham, “ Umbrellas and parasols.” —Dated 30th January 

1861 






The patentee claims making the gets or middle bits hollow, and raising or, 
fashioning them from sheet metal by dies or tools. Also making the 
stretchers from a continuous wire, by shaping or fashioning the said wire at 
the required distances, so as to form the runner end of one stretcher, and 
the fork end of another stretcher simultaneously on the said wire, the ends 
of the two stretchers being also nearly divided or separated from one 
another. 

248. G. T. Bousrretp, Loughborough Park, Brixton, “ Lasts for boots and 
shoes.” —A communication.— Dated 30th Janwary, 1861. 

The First part of this invention consists in a new distribution of the 
material of the last in that division of it which corresponds with the front 
portion or ball of the foot, the material at the under side of the central 
portion of the sole of the last at this part thereof being removed, and 
material being added at the side of this central portion; so that the last is 
composed of a longitudinal cavity or broad shallow groove, corresponding 
with the rise of the transverse arch of the foot, combined with convex 
longitudinal protuberances that correspond with the ball of the great toe 
on the inner side of the sole, and the ball of the two small toes at the out- 
side of the foot, and that the insole of the boot made upon the last can be 
made convex at its centre to support the transverse arch of the foot, and 
prevent its depression. The Second part of the invention consists in a new 
distribution of the material of the last at that division thereof which corre- 
sponds with the hollow of the foot beneath, and the instep above, the material 
at the under side being removed, so that the boot may be made to correspond 
with the more arched form of the foot due to the elevation of the heel, and 
material being added upon the instep of the last in a corresponding ratio to 
that removed from the under side, so that the instep of the foot can rise in 
the boot or shoe as the foot assumes a more arched form. The Third part 
of the invention consists in shortening the sole of the last, to correspond 
with the shortening of the foot accompanying its assumption of a more 
arched form, by removing the material of the lower and posterior corner of 
the heel of the last, so that the last is rounded at this part, and the sets 
upon which the heel of the foot is supported in the boot is thrown forward. 
The object of the Fourth part of the invention is to prevent the too great 
stretching of the boot by use at the parts thereof beneath the ancle bones. 
Lasts, as previously constructed, are either flat or convex at those parts 
which correspond with these portions of the foot, and this part of the in- 
vention consists in forming ,the last{concave at these portions, so that the 
boot or shoe may be restricted to conform with the concavity of the side of 
the foot in advance of the butt of the heel bone, and beneath the ancle 
bones. The invention also consists in forming the heel of the last 
transversely with a circular curve, so that the boot or shoot made upon it 
may be made to conform with the form of the heel of the foot, and the 
latter be, as it were, socketed in the former. 


250. G. T. BousFieLp, Loughborough Park, Brixton, “ Boots and shoes.”—A 
communication.—Dated 30th January, 1861. 

This invention consists in combining an outer sole, that is convex or flat 
exteriorly, with an insole that is convex at its upper surface, the convexity 
of the insole corresponding in position with the rise of the transverse arch 
of the foot, so that the depression thereof is effectually prevented. It also 
consists in a shank which is convex at its upper surface, in contradistinction 
to being concave at its upper surface, as has been the case with boot and 
shoe-shanks heretofore in use. It also consists in combining the heel of a 
boot or shoe with the sole thereof, in such manner that the heel extends 
forward beneath the anterior portion of the heel of the foot, and is there 
made thicker, so as to support the insole, in a proper convex form, longitu- 
dinally beneath the foot, the shanks of the boot or shoe being shortened in 
proportion to the advance of the heel. It also consists in combining the 
front piece with quarters, at the opposite sides of the foot, of unequal length, 
so that, while the inner quarter extends sufficiently far forward to insure a 
close fit of the leather to the inner side of the foot, the seam at the front 
side of the outside quarter is between the bony projection of the foot and 
the heel. 

251. G. T. Bovsrie.p, Loughborough Park, Brixton, ** Shoes for horses.”—A 
communication.—Dated 30th January, 1361. 

The patentee claims the manufacture of shoes, for horses and other hoofed 
animals, with indented edges on their under sides. 

255. W. CLark, Chancery-lane, London, ‘‘ Spring hinges.” —A communication, 
—Dated 30th January, 1861. 

This invention relates to a new system of spring hinge for either double or 
single doors, opening to the right and left by pushing and pulling, and 
closing automatically, the action being produced by an interior spring in the 
sockets of the hinge, so that single or folding swing-doors, furnished with 
this invention, may describe a circle of 360 deg., instead of half a cireum- 
ference, or 180 deg. only.--Not proceeded with. 

263. J. Cuarterton, Hiskbury, Middlesex, “ Treating gutta-percha, india- 
rubber, and compounds containing one or both of those substances.” — 
Dated 31st Janvary, 1861. 

This invention consists in methods of, and machinery hereafter stated for, 
treating the above-named materials to or with hot water, while being other- 
wise acted on, for the purpose of freeing them from dirt, woody fibre, and 


other impurities capable of being removed by water. The first method | 


consists in causing heated water, by preference at from about 180 deg. to 
200 deg. Fah., to flow ina continuous stream or streams, or in jets, into and 
through the masticator orkneading machine, while charged with, and acting 
on, the material under treatment. The water, carrying with it the woody 
fibres and other impurities, passes away through holes in the masticator- 
case ; or, instead of applying hot water as just mentioned, the patentee 
applies it at intervals, say, at about every fourth revolution, more or less, of 
the shaft of the mast or, for which purpose any suitable form of flushing 
apparatus may be employed ; or an apparatus is made use of constructed as 
follows :—A small copper-bottomed cistern is fixed at a suitable height over 
and above the masticators,and in this cistern is fitted a Y-shaped trough, 
called a“ tumbler,” having a pivot at each end, and hung in suitable bear- 
Ings slightly out of the centre. The “tumbler” is fixed so as to turn over 
when the water which flows into it reaches to the height to make the front 
the heavier, when it discharges its contents into the cistern, and then, 
through proper conducting pipes, to the masticator, to flush the whole of 
the inside of it completely ; 
often as necessary. Another method of cleansing gutta-percha, and such 
like plastic materials, is to use hot water instead of cold in the tanks of the 
machines known as ‘tickers ;” and it is here preferred to make the tanks 
of an oval form, with a dividing plate down the centre, and with a space at 
each end to allow the material to pass to and from the “ ticker.” Agitators 
or paddles are fixed at suitable distances to drive the material round the 
tank. The operation of “‘ ticking” is repeated as often as necessary. The 
material being kept at a proper temperature, and the “ticker” revolving 
very rapidly, a large quantity is cleansed in a short time. Sometimes a 
series of rolls, fixed in a similar tank to that last before described, is used, 
and so arranged that the hot water completely covers the bottom rolls, and 
partially the top rolls. The material, as it is drawn round the tank, is taken 
up by and between the rolls, and is made to pass continuously from one set 
of rolls to another as long as required. It is preferred to drive the rolls at 
different speeds, each pair, from the first or leading set,a little faster than 
the preceding pair. The material being operated upon is by these means 
stretched or opened in its passage from rolls to rolls, and the cleansing 
rapidly completed. When the material, in passing round the tank, comes 
to the rear of the leading rolls, it accumulates, and the entire operation is 
repeated. The rolls may be fluted or plain, or one of each. In some cases 
a dividing plate or knives is or are fixed in front of the rolls, the object 

ing to present as much surface to the action of the water as may be. A 
jet of hot water may be made to flow on to the rolls. It is preferred to 
place the rolls horizontally, but they may be placed vertically. 










66. R. KunstmMan, Manchester, ‘‘ Lubricating the frictional surfaces of 
machinery.” —Dated 1st February, 1861. 
This invention cannot be described without reference to the drawings 


this flushing operation may be repeated as | 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

THe MALieasie Iron Trave: Halfa Week Lost: The Effects of Sun- 
shine—Tue New American Tanirr—Sutements To InpiA-—THe 

| Losr Hutt Iron Steamers: Their Material and their Make: Whois 

| Responsible?—Great Tensite Strenctu or SouTH STAFFORDSHIRE 

Inon: South Staffordshire v. Low Moor—Pic Inox Trave: Great 

Reduction in Make—¥ atures arrectinG THE Iron Trave: Jessrs. 

Whittimore and Co., of Liverpool: Elizabeth Tildesley and Non, 

Willenhall; and Mr. T. R. Oswald, Sunderland—Coau Trane: Low 

Prices—GexexaL Harpware Trapes: Improvement not Main- 

tained: Particulars respecting the Trade of Willenhall—Anorner 

|} Drop m Tr—Inrrovement in Tyres—Ramway Accent: 

Great Strength of the Couplings. 

le of South Staffordshire is without material alteration 

s reported last week. The few orders that have come 

| in since then have increased the number on makers’ books as com- 

pared with that time, because the workmen have been holiday keep- 
ing half the week at the Wolverhampton races and a volunteer 

review in the town. The orders run ebiefly on heavy samples of a 

first-class quality. But for the fine weather the failures mentioned 

below would have exercised a depressing influence, and have tended 
| to weaken confidence. At present they have not occasioned much 
| vemesk. Nor is the announcement that the Northern States of 

America have passed a tariff bill—whether that of “the House "or 

| of Senator Simmons does not appear—the subject of much conversa- 

| 
| 













tion. The indifference on the latter head arises from a twe-fold 
cause—first, because this district cannot be benefitted to any practical 
extent by either bill; and, next, because the termination of the 
civil war must necessitate another alteration. The information just 
made known that last year India took no less than 234,710 tons of 
railway maiériel from’ this country of the collective value of 
£2,140,703—the largest consignment in any one year since the 
formation of Indian railways was commenced—is increasing the 
confidence before felt in the future of the Indian market. The ex- 
tent to which Government is ordering iron vessels from private 
companies is spoken of as a further encouraging feature of the 
trade. On the subject of shipbuilding masters in South Stafford- 
shire sympathise with the inquiry which is said to be now 
being made in Hull as to the cause of so fearful a sacrifice of human 
life, and so great a loss of property, by the frequent destruction at 
sea of merchant vessels constructed in the north of England chiefly, 
and of iron the produce of the localities in which they are built. 
It is stated that, since last October, no fewer than eight Baltic 
steamers—three the property of one firm—-have been wrecked in 
the Baltic trade alode. South Staffordshire makers are responsible 
for the assertion that, in regard to both material and mode of con- 
struction, there is the gravest cause for inquiry into the practice 
adopted in the ship yards in the north of England. Whether, how- 
ever, ship proprietors, in their peremptory demand that low prices 
should be taken, are not themselves responsible, is another matter. 
It is seldom that South Staffordshire iron is put into vessels made 
in that part of the kingdom—only, indeed, when proprietors stipu- 
late that South Staffordshire shall be used. Masters here point with 
pride to the quality of the iron of which the Birkenhead was con- 
structed, and they maintain that if the same description of material 
and first-class workmanship had been put into the Hull steamers, so 
great a loss as that just mentioned would not have taken place. 
Some experiments have recently been made, in which the tensile 
strength of South Staffordshire iron, made at three different esta- 
blishments, has been found, as on some previous occasions, to be 
superior to Low Moor iron. 

The pig iron makers are very anxious to secure orders, but their 
applications do not seem to obtain orders of any moment. The 
comparatively profitless trade of the pig iron maker may be gathered 
from the fact that is shown by the list of furnaces which we published 
last week, that there are now 358 blast furnaces worse than unremune- 
rative. Of these 358 as many as 63 have been put out since the first 
week in January. In that interval 13 have gone out in the Wolver- 
hampton, 2 in the Dudley, 2 in the Shropshire, and 5 in the North 
Staffordshire districts. Setting down each furnace as capable of 
turning out 120 tons a week, this country possesses the means of 
supplying annually 2,235,923 tons more pig iron than it is now 
furnishing ; and, considering how many of the 524 furnaces now in 
blast are not working up to the extent of their capabilities, it is clear 
that, if the demand should spring up, we have the necessary machi- 
nery for doubling our entire make at a week's notice. Inclusive of 
Shropshire and North Staffordshire 711,560 tons per annum more 
might be produced in this district than is now being made. As 
compared with the beginning of the year, we are now making 
393,123 tons per annum less than we were at that time. Of this re- 
duction 137,280 tons, or considerably over one-third, is taking place 
in the local district we have just defined. From the large proportion 
of furnaces there are in blast in Scotland and South Wales, it is 
evident that we are making largely for foreign countries and that, has 
been long thought, the exporting houses are the best off of the entire 
number of pig iron makers in Great Britain. 

We ought to state that the failure is reported of Messrs. Whit ti- 
more and Co., iron merchants, of Liverpool. Messrs. Whittimore 
have for some time held a first-class position in the trade. They 
traded chiefly with the United States, and their difficulties are doubt- 
less immediately traceable to the unhappy condition in which that 
country is now found. Their liabilities are reported at £100,000, 
But, whatever may be the amount, it is feared that South and North 
Staffordshire will prove to have been somewhat severely affected. 

To this we have to add, with no less regret, that Elizabeth Tildesley 
and Son, iron merchants, of Willenhall, have petitioned the Birming- 
ham Bankruptcy Court. The liabilities are not known; and first 
private sitting under the petition will take place on the 23rd inst.,be- 
fore the commissioner of the Birmingham Court. The purchases of this 
firm must have been made chiefly in South Staffordshire. Since 
the above was written a meeting of the creditors has been held, and 
an offer made of 5s. in the pound. A committee has been appointed 
to investigate the affairs and report to an adjourned meeting. The 
liabilities amount to £17,000. 

Yet another failure has to be reported by which this district will 
be unfavourably affected. It is that of Mr. T. R. Oswald, iron ship- 
builder, of Sunderland, whose liabilities are estimated from £60,000 
to £70,000. Mr. Oswald, having been driven to bis bed by an acci- 
dent, is said to have caused the stoppage. An exceptional contract 
taken very lately by a house in South Staffordshire for some 300 or 
400 tons of plate is the principal transaction from which this district 
will suffer. The meeting of creditors is to be held to-day (Friday). 

The coal trade is not very animated. Proprietors are pressing 
ironmasters to send them boats to fill; and at the pit’s mouth large 
coal is selling at 5s. 6d. a ton. 

Respecting the hardware trades generally the improvement of 
last week has been scarcely maintained this. Unless the country 
shopkeepers gain sufficient confidence from the fine harvest weather 
which has set in to order goods on account of the autumn trade, 
there would appear to be only slight prospect of any improvement 
in business generally until after the harvest. The factors most 
conversant with the home trade all report that orders are small, this 
being applicable to the Scotch and Irish as well as the English trade. 
Most of the principal trades are in some measure suffering, and at 
Birmingham all the most important branches are in a similar con- 
dition. The foreign trade is more active generally ; the merchants 
who do business with the Continent are doing nearly as much 
business as usual for the time of the year. Of late there have been 
some good orders in from Spain, and the Russian trade has been 
pretty good all throuzh the season. There is rather more doing to 
the East Indies and China; recent advices from South America 








SC 























also speak of the improving prospects of trade as to those markets. 
In America there is nothing doing except in guns: the new Tariff 
Bill will not be proceeded with until December, if even it is at 
that time, as to which everything depends on the future and the 
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course which the war may take. With the South a trade might be 
done at this moment but for the blockade; consequent on which 
there is no possibility of getting goods in. The Canada trade has 
been good: at the present moment there are orders in hand for that 
quarter. 

During the past nine months a depression has existed in the staple 
trades of Willenhall, and the adjacent villages, such as is rarely 
been equalled within the memory of the oldest locksmith. Since 
the commencement of the present year “short time” has been ob- 
served (save in one or two exceptional cases) at all the manufac- 
tories, the working days averaging from two to four per week, 
according to circumstances, he extraordinary events which have, 
within the last few months, followed each other in such quick suc- 
cession, have been peculiarly unfortunate for the manufacturers of 
locks, and, indeed, of builders’ ironmongery in general. The dis- 
putes among the London builders have very materially interfered 
with the home trade, while the foreign demand has been checked, if 
not wholly suspended, by the famine in India, over-speculation in 
Australia, and disruption in America: these last being the three great 
markets for the consumption of the Willenhall branch of hardware 
manufacture. “ But,” saith the old proverb, “it’s an ill wind that 
blows nobody no good,” and while the American war has been 
attended with such disastrous results to the trade of Willenhall, it 
has given an extraordinary impetus to that of the neighbouring 
towns of Darlaston and Wednesbury, where gun locks are chiefly 
made, the demand for these articles having exceeded the supply. 
The only cheering features we have to record in connection with 
the Willenhall lock trade, during the present year, are the visits of 
certain French merchants in April last, who distributed some fair 
orders for stamped keys and padlocks, and the steady, though 
limited, demand from Germany, which have served to keep the trade 
from complete stagnation. Below we give a tabulated statement show= 
ing the number of hands employed in the various branches of 
Willenhall trade, also the average days of employment per week 
they have had during the past eight or nine months, ‘The numbers 
employed are exclusive of women and children :— 





re Numbers of Average days 

Articles. persons employed. per weake 
Padlocks .. oe 250 oo ee oe 28 

Rim locks .. ee ee 165 es ee ee 4 

Keys (inclu. key stampers) 170 oe . oe Be 
Cabinet locks ee ee 110 .- oe 4 
Mortice locks ° oe 80 oe os oe qd 
Latches .. ° oe 60 ee ee oe 4 
Drawback locks .. 50 ee oe ee 3h 
Dead locks .. ee 55 oe ee ° 4 

3olts 6 50 ee ee oe 3 
Curry combs ee am 50 oo ° ee 24 
Gridirons oe 85 ee ee 5 


If we add to the above most important branches of Willenhall 
manufacture the lesser branches of the trade, we shall have a total 
of 1,200 or 1,300 artizans directly engaged in the production of the 
various articles, and almost as many more indirectly employed in the 
same manner, thus proving tolerably clear that the welfare of 
10,000 persons is directly dependent, more or less, upon the peculiar 
branches of manufacture to which we have referred. Considerable 
distress and privation must have existed among the poorer families of 
the artizans; indeed it was found necessary to alleviate their sufferings 
by an appeal to public benevolence, which was liberally responded 
to. We are happy to add that within the last few days there have 
been slight indications of improvement, and it is anticipated that the 
prospect of a bountiful harvest, the gradual development of the 
French treaty, and better news from Australia and India, will cause 
a speedy change in the existing state of things, and that ere long 
there will be bread for the industrious, work for willing hands, and, 
consequently, no complaining in our streets. 

A further reduction has taken place in tin, On Saturday the 
prices were reduced 3s. per ewt., making common block 114s. 6d., 
and refined block 116s. 6d. The effect has not been to stimulate 
sales, 

Mr. A. IP. Stocker, of Wolverhampton, proposes to combine layers 
of steel iron, or puddled steel, with layers of wrought iron, and to 
roll and weld them together, so as to combine increased durability 
and power to resist wear and tear, with suflicient toughness to resist 
breakage. 

On ‘Thursday night, as the 9.5 express from Wolverhampton to 
Stafford was nearing the Four Ashes station, a serious accident 
oceurred, which was only prevented from resulting in the violent 
death of several persons by that in which every person, in this dis- 
trict in particular, will greatly rejoice, namely, the strength of the 
couplings of the carriages. At it is, however, there is reason to fear 
that one life will be sacrificed. At about three-quarters of a mile 
from the above-named station, on the Wolverhampton or south side, 
the engine came in contact with a plank of timber that had fallen off 
a goods train, and lay right across the line. The line is here upon 
an embankment of considerable height, and the engine ran off the 
embankment on the near side, dragging the tender with it part of 
the way, and the impetus of the advancing train drove the hinder 
portion of the tender horizontally across the line, whilst two of the 
three carriages and guard’s van, of which the train was composed, 
were thrown off, partially on the other line, and partially on the 
six-foot. ‘I'he last carriage and the van remained on the down line. 
The driver was thrown off the engine, but the fireman fell under 
the tender on the embankment, and he had to be dug out. When he 
was recovered his leg was so severely injured that it had to be 
amputated. ‘This was done in the Stafford Infirmary, where he was 
removed, The passengers were only severely shaken, The driver 
has now been in four accidents, without sustaining severe injury. 
He was in the Trent Valley collision. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Mersey Dock Boarp: The Birkenhead Works: Proposed Extensions 
—Liverroo, Warernouses: Discussion in the Town Council— 
Sourn Yorksnume Rawway: Keadby Extension—Kauway Pros- 
rects—State or Trape at Suerrie.p— Nortuern Torws: River 
Tyne Commission: Wansbech Valley Railway: South Durham and 
Lancashire Union Railway: Growth of the Coal Trade at Sunder- 
land: Launch of a Steamer for the Hunter River, New South Wales 
—Dearn or Mr. Witutam Losn—Loss or Bauric Sreamers— 
Nortu-Easrern Rarpway Brancnes—Norroik Estuary Company 
—Ciyve Supsuitpixe—Tne Iron Trape: January and July. 








Tue Mersey Dock Board, at its last. meeting, accepted the tender of 
Messrs. Erlam and Co. for twelve new turntables required for Birken- 
head.—With regard to the Woodside landing stage, contracted for by 
Messrs. Vernon, it was stated, in reply to questions, that the con- 
tractors had undertaken to finish the stage by the 7th of June, but 
it was still far from completion, and Messrs. Vernon were liable, in 
consequence, to considerable penalties.—A lengthened discussion 
took place upon a motion brought forward by Mr. Bold, to the effect 
that the question of widening the eastward 100ft. entrance to the 
new dock at Birkenhead be referred to the works committee for 
consideration and report. In bringing forward the motion Mr. 
Bold said the board had at Birkenhead a dock of unlimited 
space, and yet they had not an entrance suflicient to admit 
the class of vessels that were likely to be built within a few 
years He had reason to believe—and he should perhaps be 
confirmed—that it had been in contemplation to build vessels that 
would not go through a 100ft. entrance.—Mr. Evans said the board 
was called upon to expend an overwhelming amount of money at 
Birkenhead, and he hoped nothing would be proposed to increase 
that expenditure. Whatever was over ought to belong to the general 
estate, and be expended on this side, where it was most wanted, and 
where it would be instantly effective and productive of good.— 
Mr. Smith said he believed the motion had originated in the ship 
Great Eastern, and he had no hesitation in saying that that ship was 
an unprofitable speculation, and no such ship was ever likely to 
be built again.—Mr. Laird said, though he quite concurred with 
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Mr. Smith that vessels of the size of the Great Eastern were not 
likely to be built for many years to come, yet he thought the 
tendency was to increase the size of steam vessels; and he could 
state that the tendency to give a preference to the screw as against 
the paddle-wheel for particular trades was very much given up. 
The French Government, he believed, were building vessels the 
width of which over all was somewhere between 90ft. and 100ft. ; 
and he had himself had inquiries from parties of first-class character 
with regard to the building of vessels which would be 95ft. to 100/t. 
over all, He did not think it wise, therefore, for the board to limit 
the entrances to their docks to a foot or two. He spoke of what he 
knew to be under consideration, and he should be — sorry to see 
the board reject the proposal of Mr. Bold, that the works committee 
should be allowed to consider the question, to consult with the 
engineer as to the cost, and make a report to the board.—Mr. Boult 
said “the development of the Birkenhead estate” was a phrase very 
frequently used at that board, and he never heard it without fear 
and aaiten, because whenever a man made use of that phrase he 
(Mr. Boult) knew immediately what would follow. The gentleman 
who used it would want to engage the board in an enormous ex- 
penditure, for which he could show no probable or even in many 
cases possible return.—The chairman, in reference to Mr. Bold’s 
remark about the dock being of unlimited space, said it was not pro- 

sed to make the 130ft. entrances into the Great Float; the dock 
into which it was proposed to make them was only 7} acres, so he 
would ask any gentleman at the board where would be the unlimited 
space, supposing they had two Great Easterns in the dock? Were 
they to go and spend £80,000 or £100,000 upon a mere experimental 
thing? He said “no;” he would be no party to it. After some 
further discussion Mr. Bold briefly replied, and explained that on a 
previous occasion he had said that the cost would be about £30,000, 
and not £80,000 or £100,000, as stated by the chairman, The votes 
were then taken, when the motion was carried by 12 to 9.—The 
works committee were also requested to consider the advisability of 
extending the division quay at the half-tide dock, and increasing 
the size of the 85ft. and 100ft. lock entrances to the Birkenhead 
docks, and also adapting them to be used as occasional graving docks. 

The Liverpool! Town Council has been discussing the question of 
warehouse construction, and the regulations in existence for guard- 
ing against fires. Mr. Roberstone Gladstone referred to two 
disastrous fires which had recently occurred, and suggested that 
it was worthy of consideration whether or not they had the best 
possible construction of warehouses. He also called attention to a 
suggestion, that in constructing new warehouses the buildings 
should be detached, even if the space between did not exceed a 
brick’s length. It would also be well to consider the manner in 
which goods were stored in warehouses, especially with reference to 
the storage of inflammable articles with goods which were not so. 
Mr. Alderman Dover suggested an increase of the staff of 
Mr. Rishton, the building surveyor, which he thought was not 
sufficiently strong fully to carry out the regulations of the Fire 
Prevention Act. He thought the arrangements of the warehouses 
in this town were very complete, but he regretted that the dock 
warehouses were excluded from the operation of the local Fire 
Prevention Act, and that saltpetre was allowed to be stored with 
other goods in the Albert Dock warehouses. He was of opinion, too, 
that there was great risk of fire from the dangerous trades—sail- 
makers, shipchandlers, and others—which were allowed to be carried 
on in warehouses. Mr, Alderman Stewart said Mr. Alderman Dover 
was mistaken as to the storage of saltpetre with other goods in the 
Albert Dock warehouses. It was true that saltpetre had been stored 
there, but it was in the vaults underneath the warehouses, and acces- 
sible from the street, and it was stored there with the approval of the 
associated insurance offices in London. As to the increase of 
Mr. Rishton’s staff, he thought the duties of that staff were of a very 
limited nature. Mr. Bramley-Moore thought the council ought to 
feel much obliged to Mr. Giadetone for bringing the subject forward. 
In respect to the dock warehouses, the iron columns were all filled 
up with concrete, so that, in the event of a fire, if the iron were to 
run like molten lead, the building would remain precisely as firm as 
before. There was no wood used in the building either, except in 
the tea-warehouse, and, as the whole building was arched, there was 
very little risk of combustible materials passing through from one 
floor to another, and so causing fire. Mr. Clint promised that 
Mr. Alderman Dover's suggestion as to the increase of Mr. Rishton’s 
staff should be inquired into. As to the dangerous trades which were 
sarried on in warehouses, they were in places where they existed 
previous to the adoption of the Fire Prevention Act, or if in new 
warehouses, it was owing to neglect on the part of the building 
surveyor that they were permitted. The warehouse committee had 
lately been considering the question of having a steam fire-engine as 
used in London and New York, and, from the evidence which they 
had collected, believed such an engine would be useful in Liverpool. 

The works connected with the Keadby extension of the South 
Yorkshire Railway are expected to be shortly commenced. The 
contract for the important bridge over the Trent has been let to 
Messrs. Fairbairn and Son, of Manchester, and the plans for the 
approaches have also been prepared by the engineer, Mr. C’. Bartho- 
lomew. 

The half yearly reports of the great railway companies are even 
more discouraging than they were expected to be—more in conse- 
quence of the great increase of working and guaranteed charges 
than from any actual falling off thus far in revenue. This is the 
characteristic feature of most railway undertakings, and there really 
seems no help for it till some check is imposed by Parliament on 
the apparently irrepressible tendency for extensions on all sides. Of 
280 railways bills introduced last session 166 received the royal 
assent; and while such encouragement is given to act of Parliament 
making it would be vain to look for much economy or pro- 
duce. It seems to be a recognised principle that railway share- 
holders cannot be plucked too freely in one wey or another; 
and, what is worse, they are only too ready 10 pluck them- 
selves. Probably the now falling traffies will induce some 
attempts to check the recklessness which the least spurt of railway 
prosperity never fails to encourage ; but, for our part, we despair of 
ever seeing railway dividends exceed on the average 5 per cent., if, 
indeed, they can be maintained at that respectable figure. 

At Sheflield, although the American department of the town’s 
foreign trade continues in the most unsatisfactory position, still 
several old established firms are receiving orders for general cutlery 
goods from Australia and South Africa. Orders from European 
countries also continue to come to hand, and remittances from the 
Continent are being sent with more regularity than for some time 
past, thus to some extent compensating for the interruption of 
American relations. In the home trade things are a shade better, 
but great difliculty is still experienced in collecting accounts. 

The north affords us as usual several topics of interest. At the 
last meeting of the River Tyne Commissioners, the contractors re- 
— that the pier works were proceeding with greater expedition ; 
or, during the past month, the foundation courses of the sea and 
harbour walls of the north pier had been extended 53ft. and 45ft. 
respectively. At the south pier 3,438 tons of stone had been tipped 
in the rough embankment, and 1,042 tons in the groyne next the 
Narrows. The average number of men employed upon the works 
had been 460, 130 on the north and 330 on the south pier, and £6,200 
had been paid to the contractors, being the largest sum which they 
had received during any single month since the commencement of 
the works. Considerable progress is being made with the works on 
the Wansbech Valley Railway; the line between Morpeth and 














Meldon will probably be opened for traflic in October, and the | 


eastern section to Rugby Walls in March or April. The South 
Durham and Laneashire Union line has been opened for ordinary 
traflic. The company’s Act, obtained in 1857, authorised a total 
length of 47} miles, of which 35, extending from the junction with 
the Stockton and Darlington, at Barnard Castle, to Tebay, on the 
Lancaster and Carlisle, has been completed. Its objects are—to 
connect the ports of the German Ocean with those of the Irish Sea ; 
to unite the manufacturing districts of Durham, Northumberland, 
and Cleveland, with those of Lancashire and the West; to promote 


and develop the iron and coal trades of the East, and the iron 
mining of North Lancashire and Cumberland ; to form a main line 
in the south east of Westmoreland, &c. In connection with 
coal shipments from the Sunderland dock a remarkable fact is stated. 
In July, 1860, 56,525 tons were ‘shipped, but in the past 
month a total of 115,649 tons was attained, showing 
an increase of upwards of 100 per cent. The Wear Commissioners 
may well be considering, as stated in last week's ENGINEER, the 
importance of increasing the dock accommodation of the port. The 
Tynemouth Chamber of Commerce has attacked the Tyne Commis- 
sioners rather sharply for not proceeding faster with regard to the 
Low Light Docks, threatening them that, if they do not bestir them- 
selves, a large proportion of the coal trade will go to Sunderland. 
But the answer to all this flourishing declaration appears to be that 
the act empowering the commissioners to proceed with the construc- 
tion of the dock does not come into operation until September. 
Messrs. ©. Mitchell and Co., of Low Walker, have launched a fine 
iron paddle steamer of 700 tons, built for the Hunter River New 
Steam Navigation Company (New South Wales). The vessel's 
dimensions are as follow :—Length, on water line, 209ft.; breadth, 
25ft. 3in. ; depth, 13ft. This steamer has been designed for a high 
— from plans of Mr. John Dudgeon, of London, being the fifth 
8 wf he has designed for the same company, built in this country, 
and sailed out to Australia. The builders of the Morpeth guarantee 
a speed of 14 knots. The engines are being manufactured by 
Messrs. Robert Morrison and Co., Ouseburn Engine Works. They 
are oscillating cylinders, of 53in. diameter each, and a collective 
power of 200 horses. It is expected that all will be ready for an 
official trial trip in the course of a month. 

The death is announced of Mr. William Losh, of the long-esta- 
blished firm of Losh, Wilson, and Bell. Mr. Losh died at the advanced 
age of ninety years, and his career, of which the Newcastle Chronicle 
gives some interesting details, was one of much usefulness and 
activity. Mr. Losh, who passed the early portion of his youth in 
Paris, and had even heard Mirabeau thunder in the tribune in ’89 or 
90, associated himself with the father of the Earl of Dundonald, 
recently deceased, in manufacturing soda, and eventually carried 
out, on the banks of the Tyne, the process introduced by Le Blanc, 
a French chemist. ‘The Chronicle adds:—‘ Mr. Losh’s travels in 
Sweden having made him acquainted with the iron metallurgy of 
that country, he established slitting mills near Newcastle, where 
Swedish bar iron was used as a material for furnishing nail rods, a 
mode of operation which affords a singular contrast to the extent 
and character of the iron trade of our district at the present time. 
Soon afterwards, in connection with the late Mr. Thomas Wilson 
and Mr. Thumas Bell, he commenced, on a very small scale, those 
iron establishments at Walker, which, under their active enterprise 
and that of their successors, have grown to their present colossal 
proportions. Long before railways were supposed capable of the 
extended application of our own day Mr. Losh, along with George 
Stephenson, applied himself in devising many improvements in 
rails, locomotives, and other apparatus required in this mode of trac- 
tion, and the history of inventions records many proofs of their 
industry in connection with those branches in railway engineering. 
It is to Mr. Losh’s ingenuity that the world owes the contrivance 
of a malleable iron railway wheel, without which, it is scarcely too 
much to say, that, in the first instance, high speeds could not have 
been attained.” 

It is feared at Ifull that another fine steamer, the Z. C. Pearson, 
engaged in the Baltic trade, has been lost. If the surmises should 
— well founded, eight steamers, similarly employed, will have 
wen lost since October, viz., the Arctic, the Emmeline, the Edward 
Hawkins, the Kingston, the Bothnia, the Baltic, the Wesley, and 
the Z. C. Pearson. There are growing doubts whether the mode of 
construction or lading of the Baltic steamers is all that could be de- 
sired or approved. 

The Nidd Valley branch of the North-Eastern Railway is 
expected to be opened for traffic in October. The Middlesborough 
and Gainsborough branch will be finished in December or January, 
and the Lanchester Valley line and Harrogate branch will co m- 
pleted, according to contract, in May. 

The Norfolk Estuary Company seem, by their last half-yearly 
report, to be making slow progress, but the undertaking must be a 
very trying one to those who have embarked their funds in it, con- 
sidering the length of time they have to wait before their capital 
begins to yield a productive return, The report stated that the 
directors had made a personal inspection of the works, in company 
with the engineers, and found that they were sound and efficient, 
the rapid silting up of the lands and the great extension of the 
growth of samphire indicating the near approach of the land toa 
state in which it may be profitably enclosed. The engineers stated 
that since their last report the works had been those of maintenance 
and protection, and consequently the expenditure had been less than 
usual, All the works were now in the hands of the company. 
They had carefully considered the qnestion of further enclosures of 
land, and had made examinations and estimates which led them to 
conclude that, notwithstanding the anxiety to enclose land, it was 
expedient to postpone for a short time any further enclosure, so as 
to enable the company to secure more valuable land at a less ex- 
penditure on enclosure banks. The existing enclosure banks are 
perfectly secure and in excellent condition. 

Glasgow advices report the launch of a screw steamer from the 
building-yard of Messrs. Tod and Macgregor, Partick. She is named 
the Vaxo Andaluz, and has been built for a Spanish company, who 
intend to run her between Bilboa and Seville. The dimensions 
of the Vaxo Andaluz are 163ft. in length; breadth of beam, 25ft. ; 
depth, 12ft.; and the tonnage, 495. She is to be propelled by a pair 
of direct-action surface-condensing engines of 6U-horse power, and 
is built to class nine years Al at Lloyd's. The Nonte, launched some 
time ago by the same firm, sails for Spain in the course of next week.— 
Yesterday week Messrs. Barclay, Curle, and Company, Whiteinch 
building-yard, launched a large screw steamer, named the St. An- 
drew. Her dimensions are 250ft. by 33}ft. by 22ft., admeasuring 
about 1,400 tons. She is to have engines by the same firm, of 
150)-horse power, fitted with J. F. Spencer's surface condensers, and 
other modern improvements for the saving of fuel. The owners are 
Messrs. James and Alexander Allan, of the Montreal Ocean Steam- 
ship Company, and the ship is intended for the Glasgow and 
Montreal trade-—On Friday Messrs. Robert Steele and Son, 
Greenock, launched from their building-yard a screw steamer of 
1,400 tons, named the St. George. Her measurement is 253ft. long, 
334}ft. broad, and 22ft. deep. She will be propelled by engines of 
175-horse power. Her owners are Messrs. James and Alexander 
Allan, of the Montreal Ocean Steamship Company, and, with the 
St. Andrew, she is intended for the Glasgow and Montreal trade. 

It may not be out of place to contrast the position of the iron trade 
as revealed in the valuable particulars collected in Mr. Griffith's cir- 
cular, and re-published, in detail, in last week's Enqineer with 
corresponding returns referring to the month of January :— 











District. FURNACES IN BLAST. 
January. July. 

Volverhampton .. .. 2 eo 62 we we ce OF 
a ee ee oe = — 

} Shropshire 69 o0 <6 0 oe ee) aw 8 
Forest of Dean a ae ee a” ae < Liege tow ae 

North Staffordshire oc es ee occ co BD 
Stockton and Darlington .. .. . oo ce oe 48 
Newcastle-on-Tyne oo © 06 ee ws ee we SO 

} Lancashire and Cumberland ce ae” Oe eo cc oo 16 
| Yorkshire... .. oc oe cc ce ce es co ce cc BD 
| Norhamptonshire .. .. 0 1. «2 ee « ee ee oe 68 
Li, ne a oo oo ce 6& 
Derbyshire oe 00 “Se Ge we ee 60 ee 22 


Total—England 3... .. oo co oo 206 wo oo oo 296 


South Wales . es 5 
Werth Wales 20 ss ce ce 40 ce ce ] ue ce os G 
Scotland ° WE ws ** os ED 





Total—Great Britain .. «6 « «. 572. we. S28 
In this iron age it is but natural that iron should be a mirror 


in which the circumstances of the country are faithfully reflected. 
But John Bull may hope for better times, for he has surmounted 
worse checks before. 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 










































20a, De ena Di 
IRON, English Bar and Bolt:— IRON, Swedish, Indian} 
in London. --prin 150 3 assortments ...... 6?" @ uoe, 
oe $660 , Russian CU N Dwarrive,, 16 0 0 ,, 
o Se « STEEL, Swedish Keg, ham. ,, 15 0 0 25 
o 2 V0 Ditto, rolled .. 6 « 
3, SlwU , PABOL .. 20s ee 00 . 
~ wv a SPELTEK, on the spot 7 5 O ney 
5 . €9 To arrive .... » 17150 , 
7 ov , Hard, remelced 388 « 
Rae 7 098 « ZING, in sheets » 2We ws 
SHIPPING ik Egu» 1 300 8 
Staffordsh. Bars.'== 5, 7100 2) wove ,, 
Sheet, Single .... [SSS » 9 VO, lb, uv 0 105 ,, 
Doubie. ZE» wid , 0 0103 ,, 
wie Sen 8 UU, oon, 
a so 7 OO « eoeces om. a 
Nail Rod, Square." 7 00 ,, Yellow Metal . »o ©0989 . 
N, Rails, in Wales, cash, 5 00 nett South American,nom..pr.tn 95 0 0 oe 
vr 6 months, 5 26 ,, Russian .. 6.0.05 dO. ss. 9200 , 
Old,tocuvup, 0 00 ,, | LEAD, British Pig. 1910 0 § 
Railway Chairs, in Wales, 4 0 0 Spanish ........ ompee 
a in Clyde,, 3150 W. B. at Newcastle. » 2010 0 
Pig No. 1, in Clyde ..- 2106 ,, Sheet ...ereeeeseeeeeee ye 2015 0 7 
3-5ths No. 1 & 2-5ths 2106 TIN, English Block,nom..,, 114 0 0 |) 
NO. B.ec00 cseeee ” 00 
No, lin Wales....-. » 3 00 =, oo * 
No.1, in Tyneand Tees, 2100 ,, oo, 
Ditto, Forge..cecseoes »p 3270 op oo, 
Statfordshire Forge Pig 8 6 
(all Mine), at the f » 3100 , 3 
Works, L. W.,nom Mu¢ 
Welsh Forge Pig (all 350, - pe 





Mine), at the Port.. aad eee oink 
Do at Newport, 1s. pr bx less 


~ 
I bow 


Acadian Pig, Charcoal.. , 7100 ,, ” 
Scotch Pig, No. 1, in 3 00 Do. at L’ pool, td. ee a 
London niece ” » | CANADA, Plates......pr.tn12 00 2 


QUICKSILVER ......pr.bt. 700 38 


Rai_s.—There are several large orders this week, which have imparted 
considerable firmness to the market, and prices are steady at our quotations. 

Scotcu Pie Iron has receded during the week from 51s. 6d. to 50s. 6d., at 
which the market closes in Glasgow for cash, and 51s. 6d. for three months 
open. 

Spe.TeER is much firmer, and cannot now be had under £17 5s. on the spot, 
while for shipment £17 15s. is quoted. 

CorPer is also firmer. 

LEAD somewhat dull of sale. 

Tin.—On the 9th inst. English was reduced £3 per ton on common and 
refined. Foreign is difficult of sale in consequence, but prices have not 
suffered to any extent as yet. Banca £114, and fine Straits command £110 
and £111, according to quality. 

Tin PLateEs exceedingly languid. 

M oaTE AND Co., 65, Old Broad-street, London. 





August 15th, 1861. 





TIMBER. 





1860. 1861. | 1860. | 1861- 
Perload— £58 £ 8| £5 £8.) Perlead— £4 .4£5/4£ & £°% 
WR ieccccevcccess 0 0 6 0) 0 0 0 O}) ¥el. pine, per reduced C. | 
Quebec, redpine.. 3 5 40 3 5 4 0 Canada. 1st quality i7 10 18 10 | 17 10 19 0 
yellow pine... 3 0 315° 3 WU 315 2nd do .. 12 013 0'12 01210 
St John, N.B.,yel. 5 0 510 5 0 G6 UO Archangel, yellow. 14 Olo 0; 14 015 0 
Quebec, oak, white5 0 510 5 0 510 St. Petersbg. yel... 12 © 1210!) 12101310 
birch .... 310 40 4 06 4 5 Finland.......... 9 O10 0} 91010 0 
Memel.. 0 0 0 0! 0 0 O 0 | Memel ..........10 615 ©) 10 015 0 
elm 310 415| 310 410 | Gothenburg, yel... 10 012 0/10 012 0 
Dantzic, oak ... 10 6 0; 310 6 0} white 91010 0) 9lvll O 
Bese | 215 4 © | Gefle, ycllow .... 10 O11 0} ]1 01210 
Memel, fir .3 310 4 0! Soderhamn ... .. 10 01010/ 11 01210 
Riga.....0- seree 3 5 Bl) 3S Bl Christiania, per C ) j 
Swedish .......... 210 218) 210 215 12 teby Sby 921 023 0 28 024 0 
Masts, Queb. rd pine 5 0 6 | 56 07 0}! pitk:..:vellew § 
yl.pineS 0 6 O| 5 O 6 O || Deck plank, Dnts 
ins ovo 61 6 00 0) onset O14 1 4) 015 16 
Lathwood, Dianiz,im6é © 610| 710 510 || Staves, per standard M 


6. Feters.8 @ 9 0} 91U 1010 Quebec, pipe .... 53 0 600! 50 0 600 
Deals, per C., 12 ft. by 3 by 9 in. | | puncheon 16 0 180/18 @ 230 
Quebec, wht. sprucel5 019 0/15 018 0 | Baltic, vey 160 0170 0 175 

St. John,wht.sprucel4d 016 10|141017 © || pipe .....- ! © 10 








SCOTCH PIG IRON REPORT. 


s ¢. 
No. 1 Gartsherrie .. .. 56 6 f.0.b Glasgow, 
G 51 do. 


pm : = -B. ~ me + « 

a: Oe ee oe 49 9 lo. 

M. Nos. Do. cepa = 
WARRANTS. 

-. & 
3-5ths No. 1 and | ~~ prompt, .. .. 51 0 perton, 
2-5ths ,, 3 ., 1} Mo. open, ee «- S51 3 do, 

G.M.B. UG mos., ,, «- « 651 9 do. 
es oe of 52 0 do, 
MANUFACTURED IRON. 
& «. &. 
See, Gren cs cs cs ce ¥ OO 
» Common oS v «. F 8 ® 
Drumpellar, Common .. .. 615 0 
0. MS «+ ws. vo VS 
Plates and Sheets .. .. .. 9 0 0 
tails wo ve as se ee FOO 
Pipes eo ce ce co of 417 6 
Chairs .. .. «2 « « 818 6 Nett cash. 


, GLAsGow, 14th August, 1861. 
te Since this day week our market has been extremely depressed, and ther 
iomn tae tee ee of a ney pene of the depression. The America 
s s cast a gloom over the s S, 2 i 
seb inevensioer. g over the speculators, and the legitimate demand i 
Exports last week were 10,23 3 avainst 19.87 : " 
ing week last year. 237 tons against 12,871 tons in the correspond: 
Suaw, Tuomson, and Moorr, Metal Brokers. 





Ayorner Batic SteaMER Lost.—No doubt appears now to be 
entertained in Hull as to the loss of the splendid screw steamer 
Z. C. Pearson, belonging to Mr. Z. C. Pearson, ex-Mayor of Hull. 
The vessel left Riga for Hull on the 28th of last month, and although 
she should have passed the Elsinore Sound three days afterwards, 
nothing whatever has since been heard of her. Some parties are 
sanguine enough to conjecture that she may possibly be tossing 
about the river, but the present being the season of the year when 
vessels are constantly passing up and down the river, the conjecture 
is scarcely thought a reasonable one, and it is even believed by some 
that she has gone down with all hands, numbering twenty-seven 
persons. She is a steamer of 70 tons burden, and was built about a 
vear ago at Sunderland, forthe Australian trade, in which the firm 
with which the owner is connected have some years past been 
engaged. The frequency of the loss of Hull steamers, and the lament- 
able sacrifice of life and property thereby, within the past year, is 
really fearful; and the inquiry is now beginning tobe pretty general in 
the town as to whether the mode of construction of iron steamers 
may not in some measure be the cause of these painful disasters. 
Certain it is that since last October no fewer than eight Hull 
steamers have been wrecked in the Baltic trade. In October the 
Arctic, belonging to Messrs. Wilson, with a valuable cargo and 
eleven lives, together with Mr. Earle, was lost. In November the 
Emeline, belonging to Z. C. Pearson and Co., was wrecked on her 
passage from Riga; and in the same month the Edward Hawkins, 
trading between Hull and Cronstadt, was lost. All hands were 
fortunately saved in the case of these two wrecks. During the pre- 
sent year Messrs. Wilson have lost.three fine Baltic steamers—the 
Kingston and the Bothnia, with all hands, numbering in the 
aggregate about forty ; and, latterly, the Baltic, for the loss of which 
the Board of Trade, after an inquiry, have cancelled the master’s 
certificate, About the same time as the loss of the Botbnia and the 
Kingston, the Wesley, the property of Z. C. Pearson and Co., was 
lost with all hands; and now it is fully expected that the Z. C. Pear- 





sop, with a crew of twenty-five, and the captain's wife and servant, 


has cone duwn.—Menchesicr Examiner. 
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THE ARMSTRONG GUN ¢. JONES'S TARGET. 
(From the 

Tne trial between these two celebrated champions—one of attack 
and the other of defence-—t i Wednesday at Portsmouth, 
under the superintende: Rk. 8. Hewlett, C.B., com- 
manding her Majesty's ship The same target was tested 
on Wednesday that was nomnied in Porchester Creek ‘by the Stork’s 
68-pounder on the 4th, : sth, and 9th of Augus t, 360, No 
repairs of any kind have beer ed to the target since that time, 
and the only alterations it has rec d to fit it for — trial has been 
the removal of the old plates ¢ off an inch and a-half of 
i ving the new plates, and the 


Times.) 


ik place « 


ler 





ice 





effect 






timber backing to level for ) an , 
fixing the new plates in their proper position. An examination of 
the back of the target showed that not a bolt or nut was started in 


+, and that the framework of the target was as firm 





the slightest deg 











as on the day it was tirst put together. The most remarkable feature 
in connection with the removal of the old y lates Was the very small 
amount of injury the timber * backing” had received by the impact 
of the shot upon the plates, and this is the more extraordinary as, 
during the trial of the target with the 6 under, seventeen shot 
struck the plates within a space of oft 2}it., the visual area of 
which on a vertical plate would be dit. turget was on Wednes- 
day, as on the former trial, fixed on the deck of an old Arctic vessel, 


at an angle oi about 







the Griper, and presented its armoured face 
i . 













50 deg. The armour f pine backing (on the 
last trial there was 13 i to a plate of gin. iron, 
that may be called the sk le being supported 
on iron ribs — stanchio r, so far as a mere 
target can, a section of a a th ping, or, as it has 
become usual to term it, the ‘angulated pri Phe four new 
plates manufactured for the trial are of rolied iron, from the works of 





of rk shire, two of them being of 4}in., 
laid square with 
red and avenue simile urly to those 
iron-clad This absence of the 
plates it was anticipated 

plates the ir nat 1 stre 


s no doubt the tongue nda 


Messrs. Beale, Park-gate, Yo 
and the remaining two ot 
being 





each other, instead of tole 
of the Warrior and othe 

supposed improved rule to the 
by Mr. Jones we uld preserve 
plain metal slabs, and which th 


fieet. 





fs of ou 





eth as 





roove 




















tends to weaken. ‘lo prepare i edges of the plates, lhowever, to 

receive the imyjrict ol the shoi, ¢ is of five-eighths iron are let in 

the timber backing on which the ed of the plates, where they 
meet, rest. ‘The plates themselves were hung in a peculiar manne 
with the intention that should any of the bolts be started or broken, 

] mselves destroyed, the inner skin or real liuil of 

not be injured in any way, or caused to leak 

or otherwise. The Griper was towed out of 

Portsmouth on Tuesday morning, and moored in position on 

the shoals to the southward of Southsea Castle, in readiness for the 

practice of the f lowing day. Wednesday morning the practice 


was commenced from the Stork, moored at 200 yards, trom her Arm- 

















eun, With a cast iron bolt 12in. in length and 7in. in diameter, 
veighing 1101b. (the established service bolt), with a charge of 
141b. of powder. The firing was first directed at the two 4}-in. 
plates, and No. 1 struck the outer plate in the centre—a splendid 
shot for testing the powers of both 1and target. The result was 
an indentation of lin. only, with a circumference of 6-in., and with- 
out the slightest sign of lracture, surface or otherwise, Other shots 
followed at the two 4) -in plates, and the indentation varied from 
lin. to L{in. Im the spot where two shots struck upon each other's 


‘umference, as in Nos. 7 and 11, a surface crack extended from 
centres, but only admitting the point of a penknife, and extend- 


metal, \t 


e1re 
the 
ing apparently about lin. in depth, the first layer 











length, however, by good gunnery, aided by extraordinary luck, a 
line was drawn from the bottom’ of No. 2 plate from the right of 
the tar t (the inner 43 in.) to rather more than hal{-wa'y up 
the outer edge of the outer 4}-in. target, shot after shot being 





planted across that corner of the target on which the two plates 
stood in a most unprecedented manner, and ap parently suilicient to 


eut that portion of the target off from the main part. An after 
examination of the target showed that six bolts had struck the target 
within a space--measuring from the centres—of 2lin, by 12in., and 


three of these, all within an inch or two of the same spot, and conse 
que sptly pounding each other's work, were close to the edge of the 
inner 4}-in, plate. The result of this tremendous hammering might 
naturally have been expected to be such that the plate would have 
been driven clear through the target; but, on the contrary, the plate 
was merely driven in upon the pine to a depth of Sin. 
beyond the original level of the plate, and fractured at right angles, 
but not entirely separated from the main body. result of sixteen 
shots on the two plates was the — lacing, or rather s¢ paration, of 
the left-hand corner of the inner 4}in. pi ce, but the target was not 
penetrated. The success of the ‘Lone as opposed to the luv 
pounder Armstrong, is altogether unprecedented in gunnery ex; 
rimeuts of this kind. The quality of the metal of which the plate 
were manufactured, it is only just to Messrs. Beale to say, was never 
before equalled by either themselves other makers of plates 
supplied to Portsmouth. The 5}-in. plate lad but one shot fired at 
it, and that made an indentation of only jin. It is proposed by 
Captain Hewlett to place the in. plates vertically, and then renew 
the practice at them from the Armstrong. The following 
accurate return of each shot and its effects :— 

No. 1. Depth, lin.; indentation, 6}in. diameter; no cracks ; two 
bolts broken; four slightly started ; no bolts through the skin started ; 
7 shell of the vesse 1 quite sound. 

No. 2. Missed the target, flew over. 

No 3. Indentation, 1 jin. deep, Gin. diameter; no cracks; four of 

the 7 through the armour plate slig rhtly started. 





backing 


The 








or 





Is an 





























No. 4. Tore away logs in front of the target, and burying itself 
below *% right hand armou ‘-plates, having pierced the i gin. plate 
fixed for securing the foundation of the target. 

No. 5. Indentation, lin. di ep, Gin. diameter; two slight cracks 
from the bolthead jin. deep; two more bolts tlown, from which and 
repeated blows the plate started jin. at the top. 

No. 6. Indentation, gin., Gin. diameter ; er: » hone; on the din. 





plate five bolts through the armour-plates 
No. 7. Indentation, 1j;in., Gin. diameter ; 
about the shot bulged in ab ut din. 
No. 8. Indentation, lin., Gin. diameter ; no cra 
of diin. plate. 
9. A miss through the Griper’ 8 side, 
No. 10. Indentation, 1jin., Gin. diameter; on bolthead (two fuses 





itly starte 


no cracks; the plate 





d the edge 


> Braz 


No. 











hung fire). 

No. 11. Indentation, 1,4,in., Gin. diameter; four cracks from the 
centre of No. 7 shot; din. from the centre of No. 7 to the centre 
of No. 11. 

No. 12. Indentation, Zin., Gin. diameter. 

No. 13. Indentation, 14in., Gin. diameter; no cracks. 

No. 14. Indent i, 1$in., Gin. diameter, causing cracks in No. 5 

No. 15. Indentation, 34in., Ghin. yg ae: on and above No. 3; 
broke an | irregular = of sin. by 6hin., and divided the 
welding to the extent of abo This le the fifth shot (on th 
second plate from the left) within 1ft. 9in. b y lit. from the centre of 
the extremes. ‘The ~~ edge of the second plate started 2in. 

No. 16. Missed the target, struck the Griper’s side, making 


g a large 


hole in the deck. 
No. 17. qin. indentation, 6in. diameter; no cracks. 
No. 18. 24in. indentation, tin. diameter ; four small cracks in the 


indentation, two in the bolt. 

No. 19. Missed the armour ] late: 
target. 

No, 20. Itin. 





s, damagi ig the framework « f the 


indentation, diameter ; no cracks, 
No. 21. Above and slightly to the left of No. 11 shot. 
No. 22. On Nos. 15 and 3, carrying may A + armour 
irregular pieces between shots 15, 22, 3, 21, 1 


oil. 





plate s in 





4, crus hing r the sur- 


face of the 12-in. wooden b acking, but not In any way breaking 
through the same or damaging the shell of the vessel in the slightest 
egree. 

Mr. Jones's principle has proved so satisfactory in its trial with 








101 











the Armsiveng, | that Captain Halsted’s testimony, as given in his 
lectures on iron-cased ships, deserves to be rec orded. Hes 
“When England's true international position in naval matters 
comes to be more generally felt and acted on throughout the country 
than it now is, there can be no doubt, and every confidence, that 
Mr. Jones himself will come to be more worthily recognised, as well 
as the important principle he has so patriotically forced into notice. 


ays i— 





THE LOCOMOTIVES’ ACT. 

[A But, as amended in committee, for regulating the use of 
locomotives on turnpike and other roads, and the tolls to be levied 
on such locomotives and on the wagons and carriages drawn or 
propelled by the same. ] 

“Whereas the use of locomotives is likely to become common 








on 








turnpike and other roads: And whereas the General rmn- 
pike and Highway Acts and many of the Local Turnpike 
Acts do not contain any provisions for regulating the use of 


locomotives on the roads to which they respectively apply, nor do 
they authorise the levying of tolls upon or in respect of any locomo- 
tive using the roads, or upon or in respect of any wagon or carriag 

drawn by locomotives: And whereas under and by virtue of certain 
Local Turnpike Acts tolls may be levied upon locomotives and other 





engines drawing or propelling wagons or carriag or upon the 
wagons or carriages so drawn or propelled, which are or may be pro- 
hibitory of the use of locomotives on the roads to which the said 


Acts respectively apply: And whereas the weighing clauses in the 
< neral Turnpike Acts have not been framed in anticipation of traffic 


by locomotives, and are in many respects ill adapted to the 








carrying of ; goods, or to the levying of just and adequate tolls upon 
wagons or carriages drawn by locomotives: And whereas it is 
desirable that the use of locomotives on turnpike and other roads 





should be regulated by uniform general provisions, and that tolls 
should be levied upon such locomotives and the wagons or carriages 
drawn by such locomotives upon turnpike roads: Be it therefore 
cted by the Queen’s most excellent Majesty, by and with the 
advice and conse nt of the Lords, spiritual and temporal, and Commons 

in this present Parliament assembled, and by and with the authority 
of the 


same, as follows :- 











“1, From and after the passing of this Act, all trustees, corpora- 
tions, commissioners, and other persons acting a and in 
execution of any existing General or Local Turnpik > Road Act or 
Public Bridge Act shall demand and take tolls not ex ling thet 
following, that is to say, for every locomotive prop led by any 
power, containing within itself the machinery for its own propulsion, 


such a toll for every two tons weight or fractional part of every two 
tons weight, that such locomotive shall weigh, as sh 
toll or tolls by their respective Acts payable 
drawing any wa with wheels of a wi 
similar to those of such locomotive; or in the case of a t 


il be il to the 





equ 









































| such Act mad e being charged on the horse or horses draw- 
|} ing any such Wain, cart, or carriage, Without reference to 
the width of the wheels thereof, then such atoll for ¢ ery two tons or 
fractional part thereof that such locomotive shall weigh as shall be 
} equa lto one horse drawing such wagon, wain, cart, or carriage 
which tolls respectively hall b payal le so often as tolls made pay 
j} able as aforesaid for wagon, V cart, or Carriage shall be 
payable at the same gate: Provide ways, that if the wheels 
of such locomotive shall rest upon shoe or otber bearing the 
|} surface of which shall bear upon the ground so as to prevent the 
wheels coming in contact therewith, such and the s tolls only 
| shall be demanded and payable as if the wheels thereof were of a 
| width simil arto such shoe or bearing: For every wagon, wain, cart, 
| or carriage drawn or propelled by any locomotive, for each pair 
| of wheels thereof such a toll as shall not exceed the toll by their 
|} respective Acts made payable for two horses drawing any wagon, 
| wain, cart, or carria with wheels of a similar width, and 
| for every additional wheel thereof one-half toll in addition to the said 


| ormore in breadth ; 











toll; or in the case of a toll by auy such Act made payable being 
charged on the horse or horses drawing any such wagon, wain, 
cart, or carriage, without reference to the width of the wheels 


thereof, then such a toll for each whee! as shall yor e — to one 
horse drawing such wagon, wain, cart, or carriage; ch said toll 
or tolls shall be payable » so often as the toll ma sapaiie as afore- 
said for such wagon, wain, cart, or carriage drawn by horses shall 
be payable at the same gate : 

* Provided always that in 
wagon, wain, cart, or carri 
in the Act of the third ye 








ve the wheels of any 
» shall not all be ‘c ylindric al, us described 
of + €. 126, . 9, the toll 


every case 








Creorg 


ar 
pays ible in respect the ‘reof shall be one “half more. 


St 





All clause s and gene in any Local or General Turnpike 
Road Act or public Bridge Act, authoris ing tolls to be demanded or 
taken upon locomotives or carriages drawn by steam, or any other 
than animal power, different to the tolls herein provided for, shall, 
far the relate tolls, be and the same are hereby 
repealed: Provided always that this enactment shall not be deemed 
or construed to extend to any tolls authorised to be taken in respect 
of any private roads or private bridges, or to the roads comprised in 
*The Commercial Roads Continuation Act, 1849. 
It shall not be lawful for any wagon, wain, 
drawn propelled : said, not 


sO as same to such 





cart, or other car- 
having cylindrical 


sO or 











wheels, to carry any eres iter we ight than is permitted in such wagon, 
wain, cart, or carriage by the General ‘Turnpike Act; and it shall 








not be lawful for any wagon, wain, cart, or other carriage having 
cylindrical wheels to carry, over or e the weight of the wagon, 
wain, cart, or carria any greater weight than one ton anda half for 
each pair of wheels, unless the fellies, tyres, or shoes are four inches 


nor to carry a greater Weightthan two tons foreach 
pair of wheels, unless the fellies, tyres, or shoes are six inches or more 
in breadth ; nor to car r weight than cern tons for each pair 
of wheels, unless th ght inches or more 
in breadth; and ingle wheel one ae of that permitted to 
he ¢ arried ona pair of wheel 








vres, or shox sare 





for eve ry 





























nor In any case to carry a greater 
weight than fe tons on cach pair of wheels, or two tons on each 
wheel: but if such wagons, wains, or other carriages are built and 
coustructed with spring each axle, then they shall be allowed 
to carry one-sixth more weight in addition to the above-mentioned 
weights upon each pair of wheels: provided always that the 
regulation of weight, herein ned and provided, shall not 
extend to any wagon, wain, other carriage carrying only 
one tree or one log of timber, or one block of stone, or one cable or 
rope, or one block, plat >» Tou, ¢ vessel of iron or other metal, or 
compounded of any two or more metals cast, wrought, or united in 
one piece. 
In case it appear to « of her M y's principal Secretaries 
that tl use Ol part hea iption of locomotive 
excessive we i tear « j Vays, or is dhuigerous or 
inconvenient to the public, or that t eof locomotives generally 
or of any particular descrij us hiv is danverous or in- 
convenient to the public im certain districts or places, it shall be 
lawful for such 8 tary of i ne to time, by order under 
his hand, t prohibit the u ‘ auy kind or d rly m of loco- 
moti hed i such « on y Whatsocver, or to 
prohibit the use of loco ‘ ny tified d or description 
thereof, on the highways within any piace, district, or limit, men- 
tioned in such order, or otherwise to restrict the use of locomotives 
1 


as circumstances and from time to 


may appear to him to require 














time, by order made as afor iid, to revoke or alter a 1y such order 
previously made; and every order made under this enactment shall be 
published in the London Gazette, and any person usingany locomotive 
contrary to any such order shall for every such offence, on summary 
conviction thereol belore two justices, loricit any sum not exceed- 
ing ten pounds. 

“5. It shall not be lawful for the owner or driver of any locomotive 
to drive it over any county b , if the weight thereof shall exceed 
filteen tons, or over any parish bridge, if the weight thereof shall 
exceed twelve tons, nor to drive any locomotive over any suspen- 
sion bridge nor over any bridge on which a conspicuous notice has 


been placed, by the authority of the surveyor or persons liable to the 
repair of the bridge, that the bridge is insufficient to carry weights 





jor every horse | 








beyond the ordinary traffic of the district, without previously obtain- 
ing the consent of the surveyor of the road or bridgemaster, under 
whose charge such bridge shall be for the time being, or of the per- 
sons liable to the repair of such bridge; and in case such owner of 
the locomotive and surveyor of the roads shall differ in opinion as 
to the sufficiency of any bridge to sustain the transit of the loco- 
motive, then the question shall be determined by an officer to be 
appointed on the application of either party by one of her Majesty's 
principal Secretaries of State, whose certificate of sufficiency of such 
bridge shall entitle the owner of the locomotive to take the same over 
such bridge. 

“6. Where any turnpike or other roads upon which locomotives 
are or hereafter may be used pass or are or shall be carried over or 
1y navigible river or canal by means of any bridge or arch 
(whether stationary or movable), and such bridge or are h, or any of 
the walls, buttresses, or supports thereof, shall be damaged by 
reason of any locomotive or any wagon or carriage drawn or pro- 
pelled by or together with a locomotive passing over the same or 
coming into contact therewith, none of the proprietors, undertakers, 
directors, conservators, trustees, commissioners, or other person 
interested in or having the charge of such navigable river or canal, 
or the tolls thereof, shall be liable to repair or make good any 
damage so to Le occasioned, or to make compensation to any person 
for any obstruction, interruption, or delay which may arise there- 
from to the use of such bridge or arch, navigable river or canal, but 
every such damage shall be forthwith repaired to the satisfaction of 
the proprietors, undertakers, directors, conservators, trustees, com 
missioners, or other persons as aforesaid respectively interested in cr 
having the charge of such river or canal, or the tolls thereof, by and 
at the expense of the owner or owners or the person or persons 
having the charge of such locomotive at the time of the happening 
of such damage; and all such owner and owners, and 
persons, having the charge of such locomotive as aforesaid, shall 
0 be liable, both jointly and severally, to reimburse and make 

Loo whe as well to the proprietors, undertakers, directors, conservators, 
trustees, commissioners, and other persous iuterested in or having 
the charge of any such navigable river or canal, or the tolls thereof, 
as toall persons uavigating on or using, or who but for such obstruc- 
tion, interruption, or delay would have navigated on or used the 
same, all losses and expenses which they or any of them may sus- 
tain or incur by reason of any such obstruction, interruption, or 
delay, such losses and expenses to be by acti ma at law, 
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comm other persons so inter 


names of their 


conservators, trustees, 
as aforesaid, = be 
or agents, clerk or clerks for the time being. 

. Every locomotive propelled by steam or any other than animal 
power to be used on a ly turnpike road or public highway shall be 
tructed on the principle meuming an iso as to consume its 
own smoke ; and any persow Usiii any locom tive hot 50 COlsUum- 

its own smoke shall, on conviction thereof before any two 
r Majesty's justices of the peace, forfeit any suin not exceeding 
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forty 8 for every day during which such locomotive shall be 
ust od on any such turnpike road or public highway. 

8. Itshall not be law ful for any owner of such locomotive, either 
in his own person or by his servauts to use any such locomotive, 
Wagon, or carriage on the turnpike er other roads, except there be 


at the least two persons to drive or conduct such locomotive, and if 





more than two such wagons or carriages be attached to such loco- 
motive, one person to take charge of such wagous and carriages ; 
—s any person in charge of such locomotive shall provide two 








liicient lights, to be atlixed conspicuously, one at each side, on the 
front of the same between the hours of one hour after sunset and 
hour before sunrise; and any person acting contrary hereto 
on summary conviction thereof before 


one 
shall for every such offence, 
two justices, forfeit any sum not exceeding five pounds. 

“9, All wagons, wains, carts, carriages, as hereinbefore de- 
scribed, drawn by any locomotive, and loaded with any materials 
such as are now exempt from toll under the provisions of any 
general or local Act, shall be entitled to the same exemption as they 
would if drawn by animal power. 

“10. It shall not be lawful to drive any locomotive along any turn- 
pike road or public highway at a greater speed than ten miles an 
hour, or through any city, town, or village at a greater speed than 
five miles an hour; and any person acting contrary thereto shall 
for every such offence, on summary conviction thereof before two 
justices, if he be not the owner of such locomotive, forfeit any sum 
not exceeding five pounds, and if he be the owner thereof, shall 
forfeit any sum not e xceeding ten pounds. 

“11. No locomotive propelled by steam or any 
animal power which more than seven feet 
avd unless the wheels are at least six inches wide, shall 
be used on any sts or public highway within the city 
of London and the liberties thereof without the authority in 
writing of the Lord Mayor for the time being, or within the limits 
of the me tropolis, as defined by the Act of the 18th and 19th years of 
her present Majesty, for the better Local Management of the 
Metropolis, which are beyond the said city and liberties, without the 
ai thority for that purpose, under the common seal, of the Metro- 
politan Board of Works, or within the limits of any municipal or 
Parliamentary borough without the authority in writing of the 
mayor and council or other chief munic ipal authority of such borough, 
under their common seal; and any person using any loco- 
motive which is more than seven feet in width, or has 
whee than six inches wide, without such authority 
as aforesaid, shall, on conviction thereof before the said 
Lord Mayor any alderman, for or in respect of any such 
offence committed within the said city and liberties, or on con- 
viction thereof before any justice of the peace for or in respect of 
any such offence committed within the limits of the metropolis 
beyond the boundaries of the said city and liberties, or on convic- 
tion thereof before any justice of the peace for or in respect of any 
such offence committed within the limits of any municipal or 
Parliamentary borough aforesaid, forfeit any sum not exceeding five 
pounds forevery day during which any such lust-mentioned locomotive 
shall be so used: Provided always, that the restriction as to the 
width of wheels shall not extend to any locomotive which does not 
exceed three tons in weight. 

“12. All the clauses and provisions of any general or local Acts 
relating to turnpike roads or highways shall, so far as the same are 
not expressly altered or repealed by or are not inconsistent with the 
provisions of this Act, apply to all locomotives propelled by other 
than animal power, and to all wagons, wains, carts, and carriages of 
any other description drawn by such locomotive, and to the owners, 
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drivers, and attendants thereof, in like manner as if drawn by 
animal power: lrovided always, that the weight of every locomo- 
tive shall be conspicuously and legibly affixed thereon; and any 
owner not having affixed such weight shall, upon conviction thereof 
before two justices, forfeit any sum not exceeding five pounds; and 
any owner who shall fraudulently affix thereon any incorrect weight 
shall, upon conviction thereof, forfeit any sum not exceeding ten 
pounds, 

“13. This Act may be cited as the ‘ Locomotive Act, 1861.” 

“14. This Act shall extend to the United Kingdom of Great 
Britain.” 

Yorksuire Coat Mixes.—Mr. Morton, inapecter of coal mines, 


reports that above 8,510,000 tons of coal were drawn in Yorkshire 
last year, and happily the number of persons killed at the collieries 
was but 50, or one death for every 170,000 tons raised. This is the 
smallest actual number of deaths in any one of the last ten years, a" 
though, in that period, the number of collieries has increased frm 
260 to about 400, Yorkshire contrasts very favourably with the 
average of the whole kingdom in regard to these accidents, but still 
the inspector has to report that nearly all the fourteen deaths 
ascribed to explosive gas might have been prevented by locked 
safety lamps properly and fairly used, and that many of the other 
deaths were preventible, and might have been avoided, by the 
exercise of reasonable vigilance, common prudence, and ordinary 
ski 
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BRUSH’S FOG SIGNALS FOR RAILWAYS. 


T nis invention, by Crane Brush, of Enfield, County Meath, Ireland, 
relates to a new arrangement of mechanism for setting fog or other 
danger signals on railways at a distance from a station, thereby pre- 
venting the many accidents which occur at stations from various 
causes. 
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The patentee employs a lever at the station, to which is attached a 
wire, said wire being carried a mile (more or less) from the station, 
and attached at its further end to a spring hammer and horizontal 
lever moving on an axis at or about its centre. The signals consist 
of a series of charges of detonating material placed in or upon a re- 
volving box of many sides, so that, as the lever at the station is 
raised, it so actuates the wire as to draw up the hammer, which is 
caught by a trigger actuated by the flange of a passing wheel, 
which disengages the hammer, and causes the explosion of one or 
more of the charges of detonating material. When another signal 
is required to be set the lever at the station is again drawn up, and 
the hammer set — for being released by another train, simulta- 
neously causing the box or charge-holder to revolve sufficiently to 
bring forward another charge or charges, the action of the whole 
being similar to that of a revolving fire-arm. By these means many 
signals may be given without the necessity of the personal attend- 
ance of the men ordinarily employed for the purpose. In the illustra- 
tions A is the frame containing the apparatus; C is a polygonal 
drum, which may contain any convenient number of faces; on 
these faces the ordinary detonating railway signals are fastened by 
their leaden clips, which catch into the L,L; Bis the hammer 
which is pulled up by the wire fastened to the shackle E; K is the 
ratchet rod which moves simultaneously with the hammer, and by 
means of the ratchet pall D shifts the polygonal drum one face every 
time the hammer is raised; F is a catch which holds the hammer 
when it is drawn up by the tail M; G is the balance weight which 
keeps F always up (a spring will do as well); H is a rod which is 
keyed on to F', and being made of any required length, carries the 
trigger I beside the rail; N is a washer of india-rubber, leather, or 
any other suitable substance capable of being compressed by the 
nuts 0, and causing sufficient friction against the frame to keep the 
polygonal drum steady. 





Tne Tron TRape ON THE GLAMoRGANSHIRE II1LLs.—The present 
depression is inducing numbers of working men, as well as others 
of a grade above them, to turn their attention to emigration. 
America, just now, is not a promising country; but many are 
going thither, both from Aberdare and Merthyr. But the most 
brilliant promise held out is that of emigration to Queensland, 
where adults are promised wages of 12s. a day, and boys 7s. 6d. 
Many are meditating upon this subject; and if ene of the Dowlais 
coal pits, the “ Winch Fawr,” be stopped, as is said to be intended, 
many of those who can scrape the means together will try to better 
their fortunes by a visit to the southern hemisphere. 


An American Estimate or InpraAn Corron.—Mr. Edward A. 
Newton, of Pittsfield, Mass., who resided many years in India, has 
some very interesting statements in the Pittsfield Eagle, on the 
supply of cotton from the East. He quotes the following extract 
from a letter written by Mr. W. F. Stearns, son of President Stearns, 
of Amherst College, who is a merchant in Bombay, India, dated the 
12th of April, 1861:—“ I went into the interior a few weeks since, 
as far as Sholapore, and found that the natives throughout the 
country had heard of the troubles in America, and that the amount 
of land which had been laid out and planted by them, with cotton, 
was somewhat astounding. My word for it, founded on personal 
observation, if the Secession movement continues, in five years India 
will export 4,000,000 bales. The quality is constantly improving, 
and the means of transportation are becoming so easy that the South 
will not be able to command the monopoly of the staple out of the 
Union.”— American paper. 

Tue Stee, Pen Diseast.—Last February President Felton, of 
Harvard University, called public attention to certain pains and debi- 
litating affections often experienced by persons accustomed to write 
much with steel pens, sometimes amounting to a complete p.ralysis, 
and rendering an amanuensis necessary. The theory was, or is, 
that the ink and the steel together form a sort of galvanic -urrent 
injurious to the nerves of the hand and of the arm. There is no 
theory that will not find some confirmatory facts, and President 
Felton has received numerous letters proving the efficacy of the old 
guose quill as a remedy. As the steel pen is generally used in a 
handle composed of a non-conducting substance, the paralysis of 
the arm arising from the use of steel pens cannot be due to an 
electric current owing from the pen ; therefore the electrical theory 
will not stand the test of science. On this subject the Philadelphia 
Ledger remarks :—* Weare inclined tothink that thiscomplaintis much 
more common and much older than steel pens. Mark the fatigued 
look and increasing illegibility of the writing of all rapid thinking 
authors, like Byron and Coleridge. They all write as if pins were 
sticking in their wrists. And yet there are bank clerks, who for 
years will go on calmly making entries, with steel pens, from day 

wk and ledger, and never feel it. The real cause of the disease is 
writing too me pd and with care only for the thought, and not for 
the mechanical shape of the letters. It is because the nerves of 
volition move more rapidly than the muscles can follow, as thought 
outstrips expression. ‘There is much force in these remarks, and 
yet they will not account for the removal of paralysis in persons 
who have ceased the use of steel and returned to the old goose quill. 
Cranky writing like that of Byron does not indicate diseases of 
the hand. By using a very smooth pointed pen, and a light 
holder, the nerves of the arm will not be readily affected,”"— 
Scientific American, 





SEELY’S RBAILWAY CARRIAGES. 


W.RIMBAULT. 


Tuis invention, by S. J. Seely, of Brooklyn, New York, U.S., con- 
sists in constructing the bodies of railway carriages and other 
vehicles of corrugated metal plates properly braced and secured 
together in such a manner as to secure a greater degree of strength, 
to bear weight and resist pressure, than has heretofore been attained 
with the same weight of metal. 

Fig. 1 is a perspective view of a street passenger railway carriage 
constructed of corrugated metal plates, the segmental plate covering 
of the roof of the same being removed in order to show the corruga- 
tions; Fig. 2 is a perspective view of the under side of the floor of 
the carriage; Fig. 3 is a perspective view of a corrugated plate 
detached ; Fig. 4 is a similar view of the reversed side of Fig. 3, 
showing a flat plate secured to and upon the corrugations, to form a 
flat surface when desired; Fig. 5 is a cross section, on an enlarged 
scale, of one of the side iron beams to which the pedestals for the 
journal-boxes are secured; Fig. 6 is a similar transverse section of 
one of the more central iron beams, also on an enlarged scale; 
Fig. 7 is a perspective view of two corrugated plates, secured together 
with the corrugations of one plate at right angles to those of the 
adjoining plate, for the purpose of enabling the respective corruga- 
tions to stay and strengthen each other on the line of the cor- 
rugations, and thereby adapt them, when thus secured, to the 
forming of large goods carriages; and Fig. 8 is a cross section of 
the same. 





Ramway Wit.—DBulwer, we think it was, who said that there was 
more wit displayed at the meetings of railway companies than in 
the columns of Punch; but whether the distinguished novelist and 
statesman really so expressed himself or not, we think there cannot 
be a doubt as to the witty propensities of railway proprietors, even 
in these dull dividend times. As a proof let us recite the following, 
forming part of yesterday's proceedings at the Great Western meet- 
ing, yet as we have not the acquisition of shorthand writing, and 
cannot at the moment of writing refer to our reporter’s notes, we 
fear much of the point of the discussion will be blunted in our repeat- 
ing. Mr. Adams, a proprietor, with reference to another proprictor’s 
speech (the Rev. Mr. Nicholson's recommending somewhat belligerent 
measures towards the South-Western), remarked that clergymen 
were usually of a combative turn, whereupon the rev. proprietor 
replied that Mr. Adams looked like a greengrocer. Mr. Adams 
retorted he was no greengrocer, but he thought that, in making 
such a remark, Mr. Nicholson had of the two shown him- 
self the grocer (grosser). The sharpness of the retort, and the 
fact that the rev. proprietor is most comfortably fat, convulsed the 
meeting in laughter, and it was some time before its young members 
(including the chairman) could recover their composure.—The 
encounter between Mr. Penny, of Leeds, and the deputy-chairman 
of the North-Eastern (Mr. Leeman) afforded amusement to the 
shareholders. The happy hit of the latter threw his antagonist 
completely, and turned the laugh against him. It was too bad of 
Mr. Leeman to say “that if the shareholders elected Mr. Peiny a 
director, they must permit him to say that they would be *‘ Penny 
wise and pound foolish.’”—Herapath. 


Ligut.—M. Niepee de St. Victor, whose highly interesting 
researches and discoveries in photography and the theory of light 
we have often had occasion to notice, has lately communicated to 
the Academy of Sciences a new series of observations on the persis- 
tent activity of light. He exposed to a bright sunlight, for two or 
three hours, a piece freshly broken from an opaque porcelain plate, 
and afterwards laid it upon paper prepared with chloride of silver. 
After twenty-four hours of contact there was a reduction of the salt of 
silver upon that part which had been exposed to the light, and none 
upon the remaining portion of the plate. He also ascertained that 
some kinds of porcelain acquire more easily than others this 
activity. A plate of steel, partly polished and partly unpolished by 
means of a strong solution of aquafortis, and washed perfectly clean 
with alcohol, has been dried in the sun under the following regula- 
tions or conditions :—One-half of the before-mentioned unpolished 
and polished plate under an opaque screen, the other half under 
white glass. The plate was afterwards covered with paper 

repared with chloride of silver albumenised. After twenty- 
our hours of contact an impression wes obtained upon the unpolished 
part which had been exposed to the light, but no impression was 
made upon the polished part or the unpolished portion placed under 
the screen. Gilass treated in a similar manner gave similar results. 
M. Arnaudon, a chemist of Turin, has repeated these experiments in 
different cases with the same results as in the open air. It has been 
often stated that light will magnetise a bar of steel, but, according to 
the experiments of M. Niepee de St. Victor, this isa mistake. He 
has tried several experiments upon fine needles, but has not 
succeeded, and concludes, therefore, that this activity of light, 
illustrated by the preceding experiments, is not owing to electricity 
or magnetism. From his experiments with magnetised and unmag- 
netised needles he concludes that light has no effeet upon their 
electricity. From all his experiments he concludes that this 
persistent activity given by light to all porous bodies, even the most 
inert, is not the same as phosphoresence, as it does not last so long. 
There is, therefore, most probably, a radiation of light invisible to 
our eyes—a radiation which resembles that of gas, as it acts upon and 
does not pass through glass. With light alone it is impossible either 
to magnetise or to demagnetise any body.—Galignani, 














Corton Manvractures.—The astounding development of the 
British cotton manufacture of late years probably surpasses the con- 
ceptions generally formed on the subject. Thus, the value of the 
cotton goods exported in 1843 was £16,254,000, and of the cotton 
yarn £7,193,971. Three years later, in 1846, the totals had risen to 
£17,717,778 and £7,882,048 respectively ; in 1849 £20,071,046 and 
£6.704,089; in 1852 to £23,223,452 and £6,654,655; in 1855 to 
£27,578,746 and £7,200,395 ; in 1858 to £33,421,843 and £9,579,479 ; 
and, last year, to £42,141,505 and £9,870,875. In the first half of the 
eighteen years the value of the exports of cotton goods was, in round 
numbers, £230,000,000, and in the second half £340,000,000, showing 
an increase of nearly 48 per cent. in the latter period over the former. 
In the next twenty years, at this rate of increase, Lancashire will 
receive as much for her products as would pay off the national debt. 
Itis worthy of remark that, while the value of the goods exported 
appears to have increased during the last nine years 48 per cent., the 
quantity of the raw material imported has increased 58 per cent., the 
difference being probably accounted for by increased domestic con- 
sumption. 


Tue Nemonernies.—A Parliamentary report has just been re- 
printed on the Neilgherry mountains, with especial reference to the 
possibility of adapting the district in which they are situated to the 
purposes of British colonisation. The locality differs from any other 
part of India in having a climate closely approaching that of 
England, and presenting an extensive tract of undulating table-land 
at an elevation of several thousand feet above the sea. Owing to 
this elevation, and the consequentrarefaction of the atmosphere, aided, 
perhaps, in some degree by the influence of the luxuriant vegetation 
which clothes their slopes and summits, the Neilgherries, although 
distant only 11 deg. from the equator, enjoy a climate famed for its 
salubrity and remarkable evenness, the temperature falling in the 
coldest months to the freezing point, and seldom reaching 75 deg. in 
the shade in the hottest. ‘lhe productions of this highly-favoured 
region are as diversified and valuable as they appear easy of attain- 
ment and comparatively unlimited. Wheat of good quality is 
grown, yielding, even with the wretched cultivation of the natives, 
eleven bushels per acre, which, it is estimated, might be trebled 
under good farming, and sold at a good profit in England, even when 
the price is so low as 65s.a quarter. Barley is more generally grown 
however, by the natives, and the yield of this grain exceeds that of 
wheat. The other agricultural products are peas, potatoes, onions, 
mustard, and various grains unknown in this country, as gram, 
rhoggee, &e. Cereals sown in April are reaped in July or August, 
and three crops of potatoes may be raised annually from the same 
land. Among products which are usually associated with the 
climate of India, silk, opium, and castor oil may be mentioned ; but 
the most important, and the most worthy of the attention of 
European settlers, is coffee. Numerous plantations are scattered 
about the hills, and the produce is not only equal to that of the 
neighbouring island of Ceylon, but is obtained under superior 
advantages. The rate of wages is less than half that paid in Ceylon, 
labour being procurable in abundance from the neighbouring pro- 
vinces. [Planters have also the advantage of a good road passing 
through the heart of the forest land, and affording ready means for 
obtaining supplies, machinery, &c., or of sending away produce for 
shipment by a route of which less than thirty miles are by 
land and thirty-six by water to the port of Calicut. The 
tract of virgin forest land through which this road passes is 
of immense extent, and eminently suitable for coffee planting, 
having the proper elevation, a rich soil, and aclimate particularly 
favourable to the nourishment of the shrub. “There can be little 
doubt,” says the report, “that when the Koondah coffee appears 
regularly in the market as a production of this district, the attention 
of capitalists at home will be directed to it, and the western portion 
of this mountain track become a source of great increase of revenue 
to the country, while it will afford employment to the many 
indigent people in the neighbouring provinces, who at present suffer 
such privations from the want of it between the seasons of sowing 
and reaping in the plains.” Salt provisions may be mentioned as an 
article of produce of the Neilgherries, though the preparation of 
them is not carried on in an extensive way. ‘The Bombay Govern- 
ment were anxious a few years since to enter into a contract for the 
supply of the Indian navy with salt provisions cured on the hills in 
lieu of those prepared in the unsuitable climate of Bombay ; but 
the opportunity of establishing this productive branch of industry 
was lost, owing to there being no person on the Neilgherries who 
could be induced to undertake the responsibility of so extensive an 
engagement. ‘The feeding of stock could be carried on most 
economically, especially as regards pigs, whose chief food, potatoes, 
is raised on the hills on almost any soil, and with most profitable 
returns. There might be more difliculty in fattening oxen, because 
the pasturage, though luxuriant, is rank and fibrous, and does not 
appear to produce fat or flesh in ruminating animals, except the hill 
butfalo, which alone thrives upon it; but as mangel wurtzel has been 
tried, and the climate and soil have been found suitable for its culti- 
vation, this, difficulty might be overcome by its introduction. The 
indigenous grasses might also be replaced by others from seed pro- 
cured from England, and which experiments, on a small scale, have 
shown to thrive well on the hills. Clover and lucern also flourish, 
so that no difficulty could be found in procuring a sufficient supply 
of cattle food. Nearly four-fifths of the surface of these hills Ties 
unoccupied and waste, amounting to about 200,000 acres, all of 
which is capable of producing cereals or green crops. 
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Tue illustration represents the improved brickmaking machine 
made by Messrs. Bradley and Craven, of Westgate Common Foundry, 
Wakefield. 

The machine consists of a powerful pug mill A, into which the 
clay is fed. In this state of dryness it is dug from the earth. The 
moulding table B, which rotates under the pug-mill, contains 
twenty-four moulds in pairs, and motion is given to it by the lappet 
wheel C, which turns the table the length of two moulds. Between 
the action of the lappets the table is stationary for a moment, and, 
during this time, the pug-mill is filling two moulds brought beneath 





it. ‘T'wo full moulds, on the opposite side of the table to the pug- 
mill, are receiving pressure from the eccentric D, making them best 


pressed bricks, and two bricks are being delivered on to the creeper- 
belt for delivery. 





DODMAN AND BELLHOUSE’S HOISTS. 

Tuts invention, by George Dodman and William Bellhouse, of 
Rochdale, relates to apparatus to be attached to hoists for the pur- 
pose of preventing accidents should the rope break or otherwise 
become slack. 
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Fig. 1 is a side view of the hoist, and Vig. 2, a view looking at 
right angles to Fig. 1. The cage, which may be formed of iron or 
woodwork, as desired, is shown at a, and the guide rails at b. To 
the upper part of the cage is fixed a cross bar c, which is embraced 
by a link d, to which the winding rope or chain e is attached, and 
by this bar and link the hoist is therefore raised or lowered. Be- 
tween the bar ¢ and link d, however, is another link /, through 








which a spring g, connected at each end h to the framework of the | 


cage, passes. 
each pair being connected by a pin so that they are caused to move 
together, the said pin being adapted to them through slots. 


At i, i,* k, k*, are two pairs of levers, the centres of | 


The | 


levers i, i*, k, &*, turn loosely upon shafts J fixed to the framework | 


of the cage, and carry rods m at their outward ends, which rods are 
connected by means of crank pins n to eccentrics 0, mounted so as 
to turn loosely upon fixed shafts p. According to the position 
shown, the rope or chain e is supposed to be distended, and the cage 
is being raised or lowered by the cross bar c; the consequent 
drawing up of the link d will also draw upward the other link /, 
and this will cause the spring g to be distended. Suppose now that 
the rope or chain should break, or should by any other cause become 
slackened, then the spring g, being relieved, will draw downward 
the link 7; and through it the other link d, which by pressing on 
the ends of the levers i, i*, k, k*, will cause them to turn upon 
their centres 7. This action will elevate the outward ends of the 
said levers, and by drawing up the rods m, will cause the eccentrics 0 
to turn upon their centres p, so as to bring an increased diameter 
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unst their surfaces, the locking 


the friction of the guide rods as 
its downward 


becomes complete, and the cage is arrested in 
motion, 

It has been observed that the eccentrics 0 are mounted loosely 
upon the shafts p; each eccentric may therefore turn independently 
ot its fellow, so that the one cannot prevent the other from gaining 
a firm hold of the guide red. When the chain or rope is again 
adapted to the cage and distended, it will, by drawing upward the 
links f, d, liberate the rollers so that they may fall clear of the guide 
rods. To the levers are adapted a link g, which may be drawn 
downward so as to cause the said levers to turn upon their centres 
and effect the locking, as above described. ‘This link is adapted for 
the purpose of enabling a person within the cage to arrest the 
motion thereof should it be descending too rapidly. 

— i 





Sarety on Ramways.—A sensible correspondent of a morning 
paper writes as follow “In a notice in this day’s Times, taken 
from the Observer, we are informed that a special carriage, costing 
£3,000, has been titted up by the North-Western Railway Company 
for her Majesty's use on Wednesday next, and that the ‘tyres of its 
wheels were put on cold, and hardened, as affording a greater 
security than those manufactured under the ordinary process.’ 
Every Briton will rejoice in this ; but will it not strike many, as it 
does me, that if there be so ‘secure a process,’ why is it not uni- 
versally adopted ; and why, for the sake of a larger railway dividend, 
our lives should be thought of less value than that of her Majesty ?” 

Surer-Careurettine Coat Gas.—-It has been ascertained, it is 
said, that by placing near the flame of ordinary gas-burners a 
receptacle containing coal naphtha, the brilliancy of the light is 
much increased. An invention based upon this principle is already 
the subject of a patent invested in a public company. The patentees 
state that, by the use of their process, a saving of one-half may be 
made in the expense of lighting by gas. ‘T’o test the accuracy of this 
assertion, experiments have just been made in London, under the 
authority of the Commissioners of Sewers. Mr. Heywood, the 
engineer of the commissioners, who principally conducted the 
experiments, states that 3 cubic feet of gas, carburetted by means of 
the naphtha, are equal to 5 cubic feet of gas not carburetted. On this 
assumption he shows that by the adoption of the new process the 
reduction of the cost of each lamp a year would be 20s., and that, 
there being 2,825 lamps in the city, an annual saving of £2,825 might 
be effected. 

Foren Ramways.—The Russian Government has released the 
Grande Société des Chemins de Fer Russes from its obligation to 
construct its proposed southern network of lines; and, as regards the 
other lines Russian Government engages to furnish part of the 
necessary funds. Upon the capital of the company a guarantee is 
to be given at the rate of 5 per cent., payablein Paris, London, 
Amsterdam, Berlin, and St. Petersburg. The sum which the 
Russian Government proposes to advance is £4,500,000, and the 
loan is to be repaid out of a division of the surplus profits after 
payment of the £5 per cent. guarantee on the capital of the company. 
The lines from the execution of which the company is released are 
those proposed from Moscow to Theodosia and from Orel to Lieban. 
The lines for which the Russian Government is about to furnish 
funds are those from St. Petersburg to Varsovia, from Wilna to the 
Prussian frontier, and from Moscow to Nigni-Novgorod, altogether 
some 1,700 kilométres. Portions of these lines are already being 
worked, and the whole are expected to be completed in the course of 
next May. The interest and portions of the capital repayable in 
instalments will be provided for in specie at the capitals mentioned 
above.—It appears that, on the new reseau of lines in course of con- 
struction in France, the French Government guarantees for 50 years 
4-65 per cent. from January 1, 1865. The guarantee extends to the 
following sums, now in course of expenditure by the six leading 
French companies :— 

Orleans .. 


eo ce ee 815,000,000 frances, 
Paris—Mediterranean ,. 


+7 -. 1,125,000,000 ,, 


Northern .. oe ee co co coo ce 200,000,000 ,, 
a ee ee ee ee ee ae 
ee ee eee ee eee ee 
Southern... .. . ee co 132,000,000 ,, 


The length of line which the Orleans Company is to construct is 
2,162 kilometres; Paris-Mediterranean, 2,496 kilométres ; Northern, 
618 kilométres; Eastern, 1,365 kilométres; Western, 1,112 kilométres; 
and Southern, 825 kilométres ; so that, reduced to English measures, 


| 5,318 miles of new railway are to be constructed, if possible, for 
| £123,400,000, or about £23,200 per mile—a tolerably good allowance. 


in contact with the guide rods’. The parts thus brought to bear | 


against the said rods we furnish with notches, and immediately the 
contact is effected they receive a tendency to turn still further by 


The companies named are to apply towards the interest and re-pay- 
ment of the capital expended on the new réseau all the net profits 
realised on the old systems above 27,400f. per kilométre per annum 
in the case of the Orleans ; 87,400f. per kilométre in the case of the 


Paris-Mediterranean ; 38,400 per kilométre in the case of the Northern; 
27,800f. per kilométre in the case of the Eastern; 26,700f. per 
kilométre in the case of the Western; and 19,500f. per kilométre in 
the case of of the Southern system.—We learn from a letter dated 
“ Lisbon, Aug. 1st,” that at that time 21,756 workmen were employed 
upon the railway works in progress in Portugal, viz. 8,602 on the 
Badajoz, and 13,154 upon the Oporto lines. 


EXPERIMENTS WITH GUNPOWDER. 


Tuere has been in progress for several years, at the national 
expense, a series of costly experiments to determine the best form 
and material for cannon and the qualities desirable in gunpowder. 
They were conducted at the Alleghany and Watertown Arsenals, 
under the care of Capt. T. J. Rodman, of the Ordnance Depart- 
ment, United States Army, one of the ablest and most learned of 
that highly accomplished body of men who have been educated at 
the national military school of West Point. 

He has furnished a history of his investigations in a series of 
elaborate reports to the War Department, which have been beauti- 
fully printed and bound by Charles H. Crosby, of Boston. ‘The 
rational plans on which the experiments were arranged to deter- 
mine the points under investigation; the care, skill, and thorough- 
ness with which they were conducted; and the intelligence, ability, 
and candour with which they are discussed, are remarkable even at 
this day, when all departments of experimental science are charac- 
terised by these qualities. 

In the course of his experiments Capt. Rodman obtained much 
information of general interest, especially at the present time, when 
the minds of the whole community are directed to matters pertaining 
to war. Perhaps the most interesting of these are the facts in rela- 
tion to the pressure in a cannon at the time of its discharge, exerted 
by the gases resulting from the combustion of the powder. To 
measure this pressure an instrument was devised, which is illus- 
trated in the accompanying engraving. 

A hole about a third of an inch in diameter is drilled through the 
wall of the gun to the bore, and the outer portion of this hole is 
enlarged to receive the end of a cylinder, a, which has a piston 
working within it. In the cut } represents the portion of the 
cylinder which is screwed into the hole in the cannon, and ¢ is the 
piston corresponding in size to the smaller portion of the hole 
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The pases, pressing on the inner end of the cy linder, force it out- 
ward, Its outer end is armed with a steel point, d, which is forced 
into a copper bar, e,to a depth depending upon the amount of the 
pressure, ‘I'he copper bar and steel point are then placed under 
massive steel yards, and the force required to produce an indentation 
equal to that produced by the gas is accurately weighed. Capt. 
Rodman says that a difference of 250 1b. in 30,000 is plainly per- 
ceptible; “so that the indications of this instrument may be ‘safely 
regarded as approximating to within 1,000 1b, of the true pressure, 
even for the greatest pressures exerted, and much nearer for the 
smaller pressures,” 

We give some of the most interesting results obtained :— 

PRESSURE PER SQUARE INCH DUE TO PROOF CHARGES IN A 42-POUNDER @UN, 
». 
21 Ib. powder, 2 shot, and 1 wad, gave a pressure at the bottom 

of the bore es 98 0s ss 06 06 69 se 60 00 90 
14 Ib. powder, 2 shot, and 1 wad, gave a pressure at the bottom 

ofthebore .. .. . oe ee 00 00 cf of ce ce co SRCRB 
21 1b. powder, 1 shot, and 1 wad, ave pressure .. .. « 47,785 
CONSTANT WEIGHT OF CHARGE WITH 

INCREASING WEIGHT OF PROJECTILE, 


64,510 


CONSTANT WEIGHT OF PROJECTILE, AND 
INCREASING CHARGES, 





Weight of Pressure per || Weight of Weight of Pressure. 
7 etl Square Inch, || Charge. Projectile. Square In 
— Pounds, Pounds, Pounds, Pounds. 
Bue oe co co cv co BLSID | Boe oe « BO .. oe 16,738 
Sco co cc se co co B7088 Sue oc 00 @ cco co WD 
5 1. oe oe oe oe ce 16,083 Bo. oe 0 OB 24,226 
GS. co co co co ve JERR | 5 ° 50 - 27,328 
Teo 0 « . oe 19,5651 |] 5 - 5B, 28,632 
pe * -» 24,146 |} Bes cs oe . 34,966 
Sis se of of 0 . 28,972 \| S« os oo @& 82,797 
is. ee th Oe oS 138 \ Dae oc as. ox ee 
BR wc ce of of «© +» 37,463 | Bo. cc 06 76 oo «. 96,006 
WZ we oe +» 88,961 Bue oe oc BO oe ve 38,668 

| 6. -» 8 .. 41,12 





Table showing the velocity of shot, in feet per second, and pressure of gas 
per square inch, in pounds, due to equal columns of powder behind 
equal columns of metal, when fired in guns of different diameter of bore, 
each result being a mean of ten fires. 


Pressure at different distances from bottom of bore, 
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7 | 618! 74-44) 904 |36,420/15,850| 8,370) 6,470] 6,850] 8,050] 6,720 

9 8°48 124°42) 888 [67,100 21,100}17,750 14,900/29,475) 20,970 | 22,825 
11 | 12°67 (186-03) 927 |86,750|20,300 |27,800 22,420| 28, 400/83,850 | 26,050 


“The points most worthy of note in these results are the very 
marked increase in pressure of gas as the diameter of bore increases; 
and that the indications of pressure are greater at 56in., 70in., and 
84in. than at 42in., especially in the 9-in. and 1l-in. guns. The 
cause of the difference of pressure developed in these guns of dif- 
ferent diameters of bores is believed to be mainly due to the greater 
heat developed by the combustion of the larger mass of powder in 
the large than in the smaller calibre; and perhaps, also, to the 
different products of combustion formed under this increased tem- 
perature and pressure, and partly to the greater cooling surface in 
proportion to the weight of charge in the smaller than in the larger 
calibre.” 

The highest pressure observed in a cannon was 100,000 Ib. to the 
square inch, but this was greatly exceeded in a shell. A very strong 
shell was cast, the exterior diameter being 12in., and the interior a 
little less than 4in., with an orifice only yin. in diameter, this 
orifice being the only outlet for the gas. The cavity was filled with 
powder, which was fired when the instrument indicated a pressure 
of 185,000 lb. to the inch, 

The following are some of the conclusions to which Capt. Rodman 
was led by experiments which we have not space to describe in 
detail -— 

“ Time is required for the rupture of any mass of iron, though the 
rupturing force may be greatly in excess of the resistance of that 
mass. Andin the ordinary discharge of cannon the gun is subjected, 
at each discharge, to a force which would inevitably burst it, if per- 
mitted to act for any appreciable length of time ; so that it may be 
said that cannon do not burst because they have not time to do so 
before the bursting pressure is relieved. 

“Pressure increases in a higher ratio than that of the volume of 
powder ; it being, for the larger charges, almost as the squares of the 
volumes. 

‘There is a marked difference in the quantities of gas evolved 
from equal weights of Hazard’s and of Dupont’s powder, the latter 
yielding the greater quantity.”—Scientific American. 





Licutina Street Lamps.—I have often wondered why the old- 
fashioned mode of lighting the street lamps should still be persisted 
in in London; it is both inconvenient and dangerous, and ought at 
once to be abandoned for the much better method now in use in 
most of the towns in Lancashire. A light rod, about 6ft. long, with 
a small lamp at the top, inclosed in a perforated tin case, is all the 
apparatus required ; and the lighting is done in a much more certain, 
expeditious, and economical manner. It seems to me that any 
simple inexpensive means by which the dangerous practice of carry- 
ing ladders, and placing them against the lamps in the crowded 
thoroughfares of the metropolis could be avoided would be a great 
advantage. The new mode is exceedingly simple, has been in suc- 
cessful operation for some time in many towns in the country, and 





answers well. Why not adopt it in London?—A Borovan Sur- 
veyron in Builder. 








5 





saUIn[oOo Ul aFeyosIp OUT, «*s 


pure ‘9 ‘g 


v3 are 


d “Qroday quouruz3A05 am mlogy 197 


104 


THE ENGINEER. 





Aveust 25, 1861. 

















LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





DISCHARGE OF TELEGRAPH CABLES. 

Srr,—Having read in the Government “ Report on the Construc- 
tion of ‘Telegraph Cables, &c.,” some remarks having special refer- 
ence to our wires, which have the cotton thread next the conductor, 
whereby the induction is stated to be “ considerably increased ;” and 
such a statement having been made without any explanatory or 
supplementary statement as to the extent to which the induction is 
“increased” by the use of the cotton thread as described, we deem it 
necessary, in justice to ourselves and the public, to supply the defi- 
ciency of the report, by giving a fuller description of the india- 
rubber covered wires therein commented upon. 

In order to ascertain to what extent the induction is “ increased,” 
more or less, as the case may be, it will be necessary to apply the 
laws of induction as demonstrated by Professor Wheatstone, Latimer 
Clarke, Esq., and other eminent authorities, viz., “that the induction 














varies as (v “) the square root of the insulating coating, the dia- 
meter of the conductor remaining constant.” (Vide Government 
Report, pp. 288 and 30:8.) ; 

To compute the annexed table it required the induction (10 2) of 
Mess Silver's (C) wire, and the induction (16-2) of our (B) wire, 
as £ in Professor Wheatstone’s report, with these results, 
and the weight of the india rubber used on each mile of wire, and 








applying the formula va renders the table complete, so far as re- 


gards the results therein given :— 
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The results in the foregoing table show to what extent the indue- 
tion is “increased” by the introduction of cotton next the eondue- 
tor; and it proves (according tothe law of induction) that if our (B) 
wire (column 3), the thickness of whieh was 13 
(the thickness of Silv r’'s (C) wire) (column &), the i 
(B) wire (column 7) would have been 1i3. The ¢ 
induction, therefore, between the two wires would 








of our 
ce in the 
ive been 1-1, 
proving very clearly that the induction is ouly slightly increased 
by the cotton thread. 

“Column 9 shows the thickness that the india-rubber should be in 
order to compensate for the difference of induction (1-1), and to 
give the same discharge (10-2) as Silver's (C) wire. 

The very slight difference in the induction is, probabl 
the cotton next the wire; nevertheless it is a question, 




































great importance, particularly as regards its pra ‘ 
whether it does not compensate in some v ay for the ver all 
increase of induction, inasmuch as no composition is likely to 
occur, provides » wire is covered with © previous to coating it 
with the insulating agent; in facet, a wire thus covered with india- 
rubber will stund a temperature of + deg. without injury to the 
gum. 

The Government Report would have heen far more vy if 
the induction of Messrs. Silver ) wire had been ealer and 
compared with t thickness india-rubber on our (B) wire, 
from the fact of its dielectric only half the thickness of 
Silver's (C) wire. It is sufficient, therefore, to state th much 
fuller description should have been given in the Govern teport 
(p. 288), which would then have been a fair representation, from the 
fact that beth moannfacturers have spent large sums of money in 
order to carry out the Government repor graphy, in spite of 








nees Wh 


ich have been, and still are, attempt- 


the monopolis 
nierprise, and thus preventing the rapid ex- 


ing to crush y 
tension of teleg ‘communication to all parts of the globe. 
Hat AND WELLS, 
Steam Mills, Mansfield-street, Borough-road, 
Southwark, August 20th, 1861. 


ROMAINE’S DIGGING MACHINE. 


Sin,—Would you kindly insert the following explanations, in 
answer to the writer in the Mark Lane Express, on the trials of the 
steam cultivators at Leeds, copied by you in last week’s ENGingER, 
My digging machine was broken in several places, especially the 





feed pipe, by an accident on the railway before it reached Leeds; 
this would account for the extra amount of water and fuel con- 
sumed, the amount of oil was only that usually consumed for a set of 
double cylinder engines. As to the wear and tear, all I can say is 
that the machine steamed the nine miles back into the show yard at 
Leeds, after the trials were over, in the very self-same condition it 
was in before it travelled out from Leeds to the trial field at Garforth 
—under these circumstances, how the wear and tear could be com- 
puted, whilejdigging two or three acres of land, I leave the writer of 
the article in question to inform your readers, as well as to say 
how the system of cultivation is “impracticable and unprofitable, 
when it was the only system there that fulfilled the conditions of the 
judges, and that, in one operation, at a cost of 7s. per acre or 8s. per 
acre, the work being admitted to be worth from 20s. per acre to 
25s. per acre, or, as the 7imes remarked, “ the advantage of such 
cultivation must be enormou: The writer says he is quite certain 
that such a weight going over soft land would be a drawback to 
cultivation and seriously impede the progress of the machine.” This 
is not the case; the machine goes over with much less impression on 
the soil than the present two ton steam ploughs now in use, and whether 
the land is soft or hard, the wheels are always rolling on a rail- 
way equal totwelvesquare feet of bearing surface, and, as the digging 


























cylinder follows the wheels, any slight impression is removed, 
“The writer evidently expected the machine to travel at four miles 
or five miles an hour, as some of the steam ploughs did, when he 
says “the engines laboured fearfully to obtain a moderate speed ; the 
speed was certainly very mo , being only at the rate of three- 
quarters of a mile an hour, and it is intended to be so, for, in this 
excessively slow travel lies the economy of the system in propelling 
a necessarily great weight over the land. E [ travel 
the machine was cultivating five-sixths of an acre an hour; the steam 
engines, I need on); wk, were going at their proper speed of 
130 revolutions or }-!) revolutions per minute. 

I admit the machine was not in good order when brought on to 
the trial field, and that it was rather too heavy, but I cannot see why 






















a system of cultivation which has proved itself equal to sp: 

husbandry, and far superior to any other system yet brought bef 

the public, should be coudemned because the details of its working 
lioperr Romaine. 


are not perfect. 
Devizes, Wilts, Aucust 20th, 1861. 


TUBULAR GIRDERS. 
ion of large tubular girders the metal of the 


Smr,—In the construct : 
enerally arranged in a number of 


side subject to compression is 
Y-ivon, in order that the tendency of that part, when 
leinay be counteracted. The ordinary formula for 
ih of this kind of girder is usually followed by 
it it is to be applied only to cases in which the 





ribs of angle or 
strained to buck 
calculating the 








a note to the effect 
cross sectional sre the compressed side is, to the ext nded side of 
the wirder, in the ratio of 12 to 11. 

; i f the material were the only thing to be 





h : might, no doubt, be applicable ; but sinee, 
e, buckling would take place if these proportions 
before the crushing strength were called into 








ed lon 
a the nec v stiffness to resist this buckling is the real thing 
wanted, (ur ‘1s this stiffness a calculable quantity : and, if so, 
what is the way to determine it ? eh 
London, 20th August, 1861. 


THE INDUS FLOTILLA. 
that it may prove of interest to many of your 
i forward a copy of the Scindian* of the 26th ult.. in 
jor Maleom’s report of the operations of the Indus steam 
tus likewise an editorial article on the same subject. 















lich is fromthe pen of Mr. Jacobs, a gentleman holding 

st in connection with the flotilla, is, as you will per- 

er to an article which appeared in the Lahore Chronic 

It. Major ) ilcom’s report, and the article of Mr. Jacobs, 





Wth u 
ive, so far as they go,a tolerably impartial statement of the 
things. Further information is, however, wanting relative 
ix “usscniver steamers constructed by Messrs. Richardson, 
This, from my connection with the company, I am 
; and, in order that your readers may better understand 
article, | transeribe from the Lahore Chronicle the 
‘ing account of the adventures of the Stanley. 
vessel did eventually make a start, but could not get further 
tree, She came back to Kurrachee without much difficulty, 
tely flows that way, and there she was put into 
ud 


















as the envrent fortun: 
dock, had all her machinery taken out, the engines raised 14in 

















t! rof the wheels increased | t. At Christmas, 1860, she 
2 lL what she could do. She reached Mooltan, and got back 

ve. ‘Tried it again, and this time broke her piston rod. Had it 
repaired, and, at the end of April, tried once more what she could 


1 ‘This time she was still more suecessful, for she broke not only 


do, 
ve cylinder! She is now laid up until a new 


the piston rod, but alse tl 
cylinder arrives from England 

With reference to the tugs, Tug A is now laying alongside the 
Bunder, at Keamarce (port of Kurrachee), where she has been for 
the la - months, and where she is likely to remain. Tug B has 
been repaired, and is now on her way to Mooltan; but, as Major 
Malcom statesin his report, her performance has been so unsatisfactory 
that the other four have been abandoned. 

Of the other passenger steamers one only, the Sir Charles Wood, 
has been launched. Her engines are in and she was to have 
steamed round to Gizreh about six weeks ago. She is, however, 
still at Keamaree; why, you will understand presently. A second 
f mths ago,in the Alma 
‘landed 





her 
ier 





of engines was lost, three or four im 
foundered off Mi La third pair is now bein 
The Sir Charles Wood, which is 200/ft. | 






from the Launceston. 
with a beam of 38ft., is fitted with a pair of diagonal engines, built 
by Messrs. Kitson, Hewitson, and Co., of Leeds. These, far 


as workmanship is concerned, leave nothing to desire; their 
andarrangement is, however, faulty in the extreme. No blame 
ever, to be attached to the makers, as it was their intention to have put 


















in engines of a different description, had they not been stopped, and 

plans furnished by the directors at home. It is now found that several 

of their suggestions, which were at the time pooh-poolied, have to | 

adopted. ‘The cylinders are 3ft. diameter, with a stroke of 7it. ‘The 

boilers, four in number, are of the locomotive kind, and are placed 
| 


one in each corner of the engine room, which is 52ft.  22ft.. Each 
boiler has two furnaces, very badly adapted for either coal or wi 
ate surface of about 30 superficial feet. With 
rlass,” each boiler contains (actual admeasure? t), 
171 cubic feet water space. The wheels are 
le floats, each fl ! 
ti 









and each has 
water * half 
“ubic feet steam, an 
. in, diameter, aud each contains 24 dou 
senting a surface of 7ft. Gin. X 12in. It was intended to work 
about 201b. per square inch, but the 


at 














atan average pressure 0 





adapted to work up to 40Ib. pressure, an excitor being attached 
to the donkey, if it were found expedient to work the in 

without condensation. These engines have been tried either eight 
or nine times, at all of which trials, save one, I have assist i 


the following is the result. During the first three or four t 
was found that no vacuum could be obtained, and that th 
had to be stopped every five or six minutes, in order to 
(by the donkey) the boilers which had emptied thems 
priming. Various unsuccessful attempts were made to « 
these difficulties, till at last it was judged advisable to have te 
injection pipes for each condenser; and a comparatively good ri 
has been obtained. Hitherto, however, all endeavours to 
even lessen the priming have proved unavailing. The following 
was obtained at the last trial with floats (one trial without floats h 
since been made, and it must be understood that the boat has on); 
once been cast adrift from her moorings):—Steam, 25 lb. per sq ) 








inch; vacuum, 12 1b.; revolutions per minute, 9; indicated se- 
It is thought that, had she been adrift, the engines 


power, 148. 


* Containing a lengthy correspondence, for which we cannot find room. 








might have attained a speed of from 12 to 14 revolutions per minute, 
but even this is far short of the 22 revolutions she was intended to 
have made. ; 

In consequence of these repeated failures work is nearly at a 
standstill, and it is in contemplation to send Messrs. Kitson and Co.’s 
foreman to England by this mail to consult with his employers as to 
the expediency of making new boilers. “ On dit,” however, that it 
is the intention of Mr. Alfred Warren, the Flotilla Company’s agent, 
to advise that the engines made for these boats be transferred to six 
smaller steamers, building or to build, and that engines of far greater 
power, with larger boilers, be constructed for the Sir Charles Wood 
and her sister boats. I think there can be no doubt that more 
powerful engines and boilers are required, but when I tell you that 
the present engines take up the whole length of the engine room, 
whose dimensions Lhave given above, that between the engines and 
boilers, which all but touch the bulkhead, there is a passage of only 
2ft. 3in., and that without water in the boilers, together with the 
engines, they weigh about 95 tons (to which must be added full 
stores, &c.), you will, I think, concur with me in believing that a 
small boat would be very likely to have what the Lahore Chronicle 
terms “a tendency to spinal complaint,” should she ground bow on 
and then swing until her stern takes the ground, an every day 
occurrence in the Indus. i 

The Lahore Chronicle advocates the adoption of high-pressure 
engines, and very justly remarks how imperative it is that all 
engines for India be of the simplest kind, as our workshops are as 
yet in their infancy, and few facilities for repairs exist. I do not 
presume to offer any opinion as to the description of engines best 
suited to the Indus; might not—I would, however, suggest—-some 
plan of 1e and boat be adopted similar to those working so 
successfully upon the Mississippi, a river so analagous in character to 
the Indus. Corresponding diminution in size, to suit the Indian 
river, would, of course, have to be made, for it is the unanimous 
opinion of all old Indus men, with whom I have conversed, that the 
boats now here are far too long. 

In conclusion, I would notice that the thin “ clinker” corrugated 
galvanised iron, of which the tugs and some of the barges are built, 
has not been found to answer expectations. These boats leak fear- 
fully, and caulking the seams is out of the question, as the metal is 
not only too thin, but so hard that it splinters beneath the tool. 
When the A tug was running between this and Kootree, on an 
average one barge per trip needed a thorough repair. 

Kurrachee, July 2nd, 1861. 
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THE PATENT LAWS. 

Sm,—You would, doubtless, notice a quotation in the Times, from 
the speech delivered by Sir William Armstrong at the late meeting 
of our institution at Sheffield, on the subject of “ Patents for In- 
ventions,” and will also have seen the leader which appeared in 
yesterday's 7imes on the same subject. As a patentee of 15 years’ 
experience, you will, perhaps, permit me to offer a few remarks 
upon the observations made by Sir William Armstrong on the occa- 
sion in question, and also upon the Times’ leader of yesterday. 

1 believe there are very few, if any, persons of experience in the 
subject of inventions, who will agree with Sir William Armstrone’s 
observations upon the best way of dealing with them. I have not 
met with, nor heard of, a single individual who does so. It is easy 
to talk of the prestige of a successful invention securing a recom- 
pense to the originator; but it is only too well known that no sooner 
is an invention brought to a successful result than attempts are 
being made on all sides, by unscrupulous parties, to contrive that 
they may partake of the benefits of the invention without making 
the inventor any recompense whatever; and, if he had not the pro- 
tection of the Patent Law against such attempts, the prestige of 
his invention would be the only reward he would ever receive, and, 
i fear, not always even that would be allowed him, 

The Times, however, without expressing any very decided opi- 
nion on the subject, asks two questions, which are certainly worthy 
of consideration, and, with your permission, I will offer what ap- 
pears to me to be the correct answer to each of them. 

Ist, The Vimes asks: * Does the nation gain more by the encou- 
ragement than it loses by the obstruction of a patent law ?” 

I answer, that the nation most decidedly gains by the encourage- 
ment «nd iiducement held out by the Patent Law to those who may 
have useful ideas suggesting themselves to their minds, to sit down 
and patiently mature those ideas into the form of useful inventions. 
And there can be no doubt that, in hundreds of instances, persons 
have beer imulated by the prospect of the reward secured by the 
Patent Law to a successful inventor to undertake improvements and 
contrive useful inventions which would otherwise never have been 
heard of. Surely the nation must gain by this. As to the Patent 
ring any obstruction to useful discoveries, I, for one, must 
confess mys unable to perceive how or why it should so operate. 

2nd, The Times asks: “ Would inventions take place in equal 
numbers if there were no patents, and would such inventions be 
equally beneficial ?” 

[ answer, that the number of inventions would undoubtedly be 
less if there were no patents, as it is not to be supposed that as 
many persons would devote their time and money to bringing out 
new inventions, if they had no prospect of some recompense for 
so doing; and, in the very great majority of cases, the protection 
afforded by a patent is the only means of securing to the inventor 
some small return for his labour. Then as to whether inventions 
would be equally beneficial, I think it must be apparent that the 
more attention is bestowed upon inventions, the more beneficial 
they will become, aud | repeat that the inventor is stimulated and 
encouraged to render his inventions as generally useful and beneficial 
as possible by the prospect of the reward which, he hopes, will be 
secured to him by the law. 

The Times, however, seems to have got an idea that many useful 
inventions are checked, or “ nipped in the bud,” by the difficulty of 
dealing with previous imperfect inventions for which patents ‘had 
obtained, and which are of no possible use either to the 
anyone else. Now, I doubt very much whether any 
iis kind ean be shown. It is well known that, 
ution is really useless, any patent obtained for it is void, 
iat being so, it is difficult to understand how patents for use- 
ventions can form any obstruction to the progress of useful 
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‘ase of a man who has spent years of time and 
1oney in perfecting an useful invention, and who 
y said to be entitled to some recompense for what 
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thet granted to them have been very oppressive. 
Ti deference both to Sir William Armstrong and 
tl 1 tain that to abolish patents would be not only 
lepriving « inventors of what is, to the great majority of them, 
the on ice of obtaining some reward for their labours, but 
\ 1 ) ibly tend to prevent that attention being de- 
voted to new ¢ veries whi as the Times very justly admits, 
has been one principal means of raising this country to her present 
eminent ] . Henry Brierzy, 
Mem. Inst. Mech, En. 
10, Crrosvenor-square, Lower Broughton, Manchester. 
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SOCIALISM IN INVENTIONS. 

Sin,—Your remarks (headed “ Socialism in Inventions ”) in your 
paper of the 9th inst., on Sir W. Armstrong's address as president of 
the Institution of Mechanical Engineers are concurred in, I have 
no doubt, by the majority of the members present at the said 
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meeting, but I hardly think Sir W. Armstreng is liable to the in- 
consistency you impute to him "of “decrying patents while he is a 
patentee himself.” “ Primary ideas,” Sir William said, “ ought to be 
the common property of eve rybody. Protection, if we are to have 


























it at all, should be sparingly awarded to those persons alone 
who, by their "> und intellect, give available reality to ide 

The conclusion I draw from this is, that Sir William, referring 
to his own patent for ordnance, considers himself one of those 
persons who, by their labour and intellect, give available re: ality to 
ideas,” and that he disclaims all merit of rimary idea, r of 
having been the inventor, i.¢., the “mere schemer”—-as Sir William 
puts it—of his own gun. No other conclusion can be drawn from 
Sir William’s remarks: and, in fact, the impression left wpon many 


lf, at the said meeting—was that Sir William's 
entire addres meant simply as a vindication of the preten 
merits of his own gun patent, in spite « f its not containing a primary 
idea, compiled, as it is, from the inventions of others. 
ONE wHo ts WiLtIna to Pay roRA x ALUABLE 
“Primary Ipea.’ 
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NITROGEN AND CARBONIC OXIDE. 
Srr,—I observe the letter of your 
against my view that nitrogen is an allotropie 


mt, “An Atom,” 
state of carbonic 
have diff 


correspond 





oxide. He objects to this view because N and CO ‘rent 
action in certain respects. I must, therefore, conclude that * An 
Atom” does not know what is the meaning of the chemical doctrine 


of allotropy. It just means that matte r, the same in chemical compo- 
sition, but in different states, arising from whatever cause, is found 
to have very different action in various ways, so that the whole of 
“An Atom's” argument is utterly beside the question---he does not 
gr - yple with the matter re ally at issue. 
lake, for instance, phosphorus in its common and 

I quote the following statements regarding them eon 
tory essay to “ Tomlinson’s Cye lopedia of Useful Arts,’ 138: 

“ By distilling common p hoaphee us, under certain conditions, at a 
temper iture not exceedin 40 deg. or 450 deg., it becomes converted 
into a brick-red substance not solub Any in sulphuret of carbon: not 
igniting under ordinar friction, or in contact with not 
poisonous—-distinguis shi ‘L in fact, for negative pr ropertie 8, a8 common 
phosphorus is for active ones. And yet this wonderful chan: 
to be only molecular, that is, the p hosphorus is not conve rte 


lotropie states. 

















iodine ; 












compou nd. It hase sombine d with nothing, it has lost nothin 
partic! les have, probably, arranged themselves with re spect to¢ 
in a manner different from thatof common phosply Aft 
this statement | have no doubt that “An Atom” will be convinced 
of the absur -dity of the argument used by him, that because 
“N and CO” have diffe rent effects in various respects, therefore 





they must be different in chemical composition. The char in the 
action of phosphorus when atiotonpinns arises from a very simple 
outward cause, yet its action greatly changed from that of its 
ordinary state—it has much less attraction for oxygen ; it is no longer 
poisonous ; it is of a different colour from ordinary phosphorus ; the 
action of certain chemical substances with reference to it is quite 
altered ; differences, at least, as great as those referred to by * An 
Atom” as existing between “N and CO.” Yet ordinary and allo- 
tropic phosphorus are identically the same in chemical composition; 
and changes equally great in the action of sulphur, and other 
substances, take place when they are allotrop ‘d, In short, to quote 
the words of a chemical tre: “The various phenomena of 
allotropism are directly at variance with the chemical doctrine, long 

ac cepted, that identity of eangetion must necessarily accompany 
identity of chemical effects.” 

Then applying these fact ts to the matter now in hand, and taking 
into account that the atomic number, the combining volume, and the 
specific gravity of N and CO are the same—these being the funda- 
mental points in the chemistry, an id in the identification, of the 
gases—and that the action of N and CO is the same in numerous 
important respects, though differing in certain others, and that a 
cause can be assigned for these differences—which cause, with your 
permission, I shall state in a subsequent communication, 1 think 
that even “An Atom” himself, if not quite convinced, will, at 
least, have a very strong suspicion, almost amounting to conviction, 
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atise, 





that my view may, after all, be well founded; that N and CO are 
different or allotropic states of the same compound gaseous sub- 
stance—of which compound gaseous substance carbon and oxygen 
are the constituent clements, all—as proven by the sameness of the 





atomic number—-combini volume, specific gravity, and general 
action of Nand CO. Whi N has not been decomposed admits of 


being explained as a part « allotropism, and shall be afterwards 


more particularly adveried to. H, K. 
Edinburgh, August 21st, 1o61. 
THe Quveen’s Ramway Carriace.—The directors of the London 


and North-Western Company, who are to have the honour not only 
of conveying the royal party to Ireland, but also throughout the 
subsequent journey this season to Scotland, have caused an entirely 
new state carriage to be constructed expressly for the use of her 
Majesty, the Prince Consort, and suite, the cost of which, it is stated, 
will exceed £3,000. * ‘The design for this magnificent specimen of 
railway carriage architecture has been in the main prepared by and 
sarried out under the direction of Mr. Cawkwell, the general mana- 
ger, and Mr. H. P. Bruyeres, the general superintendent of the 
London and North- ae mn Railway. The framework upon which 
the body of the carriage rests is constructed of solid oak, handsomely 
carved and highly polished, resting upon wheels of Mansell!’ patent ; 
the centres are also composed of the strongest solid oak, the tyres of 
which have been put on cold, and hammered, as affording a greater 
amount of security than those manufactured under the ordinary pro- 
The carriage body has three floors—tirst, that of the usual mate- 
rial ; secondly, a flooring of oak: and, thirdly, a flooring of cork, which 
has the effect of reducing vibration, and of destroying or deadening to 
a great extent the noise of the wheels whilst travelling. The body of 
the carriage has its panels painted of the beautiful dark or royal 
claret colour, bearing in the centre the Royal Arms, and on the side 
panels the orders of the (iarter, the Bath, and the stle exquisitely 
painted. The roofs (for there are two) are divided by a cornice 
composed of festoons of flowers carved and picked out upon a white 
ground, the projections of the roof, the upper one of which is circular, 
having their edges elaborately gilt. The interior of the royal saloon 
presents a coup d wil combining the most refined taste and elegance. 
The lining cy moire antique of the richest description, 
festooned and fluted, the same material covering the roof, 
vided into panels marked out by “ a rich cord of the same colour. 
From the apex of the roof descends a be autifully constructed lamp 
of very elegant design, encircled by a carving of satin wood, in 
which material the whole of the carvings are executed. At one end 
of the saloon is 2 sofa, covered with the same material as the lining of 
the carriage, and two easy chairs are fixed on a revolving axis, so that 
whilst they cannot be upset, they can be waved in any direction 
at the will of the party occupying them with the greatest ease. At 
the other end is the re tiring room, fitted with a cabinct, washhand 
stand, and all the app liances of a boudoir, the car rvings of the 
furniture being in unison with those of the arriage, and executed in 
satin wood, inlaid with tulip wood. An elegant fixed table. of the 
same material, stands in the centre of the saloon. which, with th 
mirror, gives the interior the appearance of a very elegant little 
room. ‘lhe necessary pockets for the deposit of books, papers, &c., 
are appropriately arranged; but, in addition to this, there 
appliances for converting this magnificent sitting-room into a 
sleeping apartment by means of a very clevercontrivance. Beds are 
introduced, which can be removed with the greatest fac ility, and it 
is understood they will be used by her M: ujesty and the Prince 
Consort during the journey on their return from Ireland to Se otland, 
thus avoiding the nece ssity of staying a night at any hotel on the 
route. The whole carriage is believed to be the most el 
complete that has ever been constructed; and on the 
submitted to her Maje sty, it is understood that she 
most cordial approval of them.—G ‘lobe. 
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* An error; the cost hardly ‘exceeds £ £900.—[ Ep. E.] 
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MISCELLANE 
No appointments of naval engineers “ne been made since our 
ast. 

THE screw steamer Etna has put into Queenstown, on her home- 
ward voyage, with a broken shaft. 

Tue Turkish mines and forests are, 
opened to the competition of foreigners 

Mr. Train was fined, the other day, 10s. in each of two cases in 
which his drivers, in the Bayswater-road, had stopped longer than 
five minutes. 

Ir appears that the Italian Exhibition, this fall, at Florence is for 
Italian exhibitors only, and that no English objects or machinery 
will be adunitted. 

by the last advices from New York, cotton of the leading class 
knowr 1as “middling uplands” had reached the price of 18c. to 1}e. 

(9d. to 944.) per pound. 

Ow the last homeward voyage of the ship Sussex she met in the 
Southern Ocean with enormous masses of ice 9v0 ft. high, unpa- 
ralleled in those regions. 

Ix the hot water apparatus of Messrs. A. M. Perkins and Co., of 
Francis-street, Regent-square, a pressure of 3,000 lb. per square inch 
is often maintained, 

Mr. H. P. Steruenson 
Buntingford Railway, st 
mence laying the perman 

THe s tes that the 
Conipanies hi appoin 
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it is announced, soon to be 














, the engineer of the Ware, Hadham, and 
es that the contractors have orders to com- 
- way immediately. 

- of the London Fire Insurance 
u Shaw, from Belfast, to be the 
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new superint ne Be in place of the late Mr. Braidwood. 
THe Prussian Govern time since sent a commission to 
e xamine the sewer works of is and London, it being in con- 


uu of sewerage into Berlin. 
Alpine guides who were lost 41 


templati ion to introduce a syst 
Portions of t 




















o have just b in a state of nearly perfect pre- 
the foot of the Glacier des Bossons, near Chamounix,. 
sian Government are about to despatch an expedition to 
Russian America to ascertain the best means of constructing and 
guarding the telegraph proposed to be laid between Asia and 
America. 

By the new bankruptey law, no provision is made for payment of 
dividend w s during the holidays taken by the office the 
Bankruptey Court. No dividends can be obtained this year earlier 
than October 5th. 

AN ord has been issued that the steel vent-pieces of the 
100-pounder Armstrong guns are to be at once changed for others 
made of wr Several of the steel vent-pieces have broken 
lat ly on the lischarged, 

THe M: rraph Company will extend a wire to the place 
of meeting of the British Association in Manchester, and will also 
extend -wire cable to the Free-trade Hall to open up direct 
communie with London, Dublin, Paris, Berlin, &c., on the 


phie source, 





evening of t ‘ 

A LARGE r of steel axles, espec ially cranked axles, in addi- 
tion to stecl tyres, are now in use on the London and North-Western, 
North London, and other lines. Of the cranks many are Krupp’s, 
although « considerable number are now being made by Messrs 
Naylor » Vick s, and Co., of Sheffield. 

THE contract speed for the Galw: ay ste amships was 10} knots on 


the outw: ind, ‘and 114 knots on the homeward voyages ; and, notwith- 
standing that this slow rate was seldom attained, its fulfilment would 
not have insured any considerably greater expedition than that 
already possessed in our communication with the American Con- 
tinent. 

Mr. Tratrn’s new tramway, from Westminster Bridge to Kenning- 
ton Park, was opened for public on Thursday week. Only one 
carriage has been run thus far, but others are to be put on imme- 
diately. We understand that a petition bearing 24,000 signatures 
has been presented in favour of the continuance of the Bayswater 
tramway, but without avail 

A Mr. Arruesy, of Manchester, brought suit, this week, at the 
Liverpool Assizes, against the London and North-Western Railway 
Company, for compensation for injuries sustained in an accident, on 
the 4th of January last, in the Primrose-hill tunnel. The company 
paid £1,000 into court, upon which the jury declared in their favour, 
believing they had paid enough. 

Durina the week ending With August, 1861, the visitors 
South Kensington Museum were as follow:—On Monday, 
day, and 8: uturdi iy, free days, 4,784; on Monday and Tu 
evenings, 3,0: on the three students’ days (admission 
public 6d.), 1,043; one students’ evening, Wednesday, 147 
9,019. From the opening of the Museum, 2,2 ; 

Tne daily runs made by the Great Eastern, on her last voy 
home from Quebec, were, viz. :—August 6, weigh d anchor at 5 an mh, 
anchored at 7.35, and ag rain weighed anchor at 2 ) p.m. 5 August 7 4s 
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03,505, 























distance run 320 mil August &, 3514 miles; August 9, 305 miles; 
August 10, 302 miles; August 11, 314 miles; August 12, 316 miles; 
August 13, 318 miles; August 14, 309 miles ; August 15, at 6.20 p.m., 


passed the Bell Buoy. 

Tue Lords of the Admiralty appear to have just discovered that 
the Warrior can be docked at Southampton, a paragraph in the Times 
stating that Lord Palmerston apparently became aware of the fact, 
for the first time, on Wednesday w« The large dock at South- 
ampton is 425ft. long on the floor, 80ft. wide, and 26ft. deep over the 
sill. Messrs. Tod and Maegregor’s dock at Glasyow is still larger, 
and so, we believe, is one of Mr. Laird’s docks at Dirkenhead, 

“A TempLtar” writes to the Times to complain of the smoke 
issuing from several of the river boats, plying above bridge, and to 
remind policemen of their duty to arrest masters wud others through 
whose negligence the nuisance is caused. By the Act 16th and 17th 
Victoria, cap. 128, every owner, or master, or other person having 
charge of any steamboat which occasions the nuisance, is subjected to 
a penalty of £5, or one not less than 40s., for the first offence; to a 
penalty of £10 for the second ; and for any subsequent offence to a 
penalty of double the amount imposed on the previous conviction. 

Tre East India Irrigation Company expect to procee d, very 
shortly, with the surveys for the works for the irrigation and pro- 
viding with convenient waterways the extensive territories watered 
by the rivers intersecting the rich alluvial deltas of Orissa, and the 
construction of similar works between Orissa and the river Hoog hly. 
By the execution of these works an immense area of land situated 
to the north and north-east of the river Godavery, styled the cotton 
field of India, capable of producing almost unlimited quantities of 
corn h is known also to contain extensive 











and cotton, and which 
forests of teak, will be brought into profitable cultivation. 


Os Saturday afternoon a boiler explosion took place at the 
steam saw works of Mr. Grove, Deverill-street, Dover-road, 
by which the stoker, Thomas Knowles, and his son, were 
killed. A boy who was in some stables adjoining, and a girl who 


was playing in one of the gardens of the houses close by, have also 
been severe ly contused. The cause of the explosion is at present 
unknown, but at the inquest no doubt the facts will be elucidated. 
premises shortly after the explosion, but was 
soon extinguished, Much damage has been done, 1 only to 
Mr. Grove's works, but also to some of the houses in proximity to 
them. 

On a recent visit of one of the Italian ministers and some Deputies 
to the tunnel at Bardonéche (Mont Cenis), the perforating machines 
made, in one hour, seventy holes of from jin. to iin. in diameter, 
to a depth of from 2ft. to 3ft., in the schistose rock of the mountain 





ot 


ace, From repeated experiments made in masses of schist with a 
single perforating instrument it was proved that ten minutes’ 
labour was sufficient to make a hole 2ft. deep; whereas, by the 
ordinary means, three workmen would be occ my an hour in 


effecting one. The machine cuts simultaneously twenty to thirty 
holes in a space of 40 square feet—that is, one in which it would not 
be easy to employ three or four men, The machine, however, must 
be dragged back to a distance of 100 yards or more whenever blast- 
ing has to be resorted to, and it cannot be worked again until after 


the ground is cleared of the fragments of rock, and until the front of 


the mountain is made tolerably smooth. It is estimated that the 


cutting of the tunnel can be terminated in 1864. 


RAILWAY MATTERS 


Tne Furness dividend is at the rate of 8 per cent. per annum. 

Tue Taff Vale dividend is at the rate of 8} per cent. per annum. 
Tue Bristol and Exeter dividend is at the rate of 4} per cent. per 
annum. 

Tue contract of M. Talabot for the execution of railway works in 
Iialy has been broken off. 

Tue London and North-Western dividend is at the rate of only 
5} per cent. per annum. 

Tue increase in the Brighton traffic last week, as compared with 
the corresponding week of 1-60, was £5,294. 

Tue Cork and Kinsale line of 10 m les is expected to be open 
early next year. The cost is not to exceed £6,"00 per mile. 

Ir is announced that the works of the Abergave nny, Merthyr, 
oy r re gar line will be completed in six months from Abergavenny 
to Tredegar, 

Tue Vale of Neath, the dividend for which is at the tate of 34 per 
cent. per annum, earned last half-year £45,734 as against £38,159 for 
the corresponding period of 1860. 

Ir is expected that the London and South Western Railway Com- 
peny will next year purchase the boats belonging to the South 
Western Steam-packet company. 

Tue Witney Railway, from the Yarnton Junction with the West 
Midland Railw ay to Witney, is expected to be publicly opened on or 
before the Ist of October next. 

In view of the probable increase of traffic consequent upon the 
coming great exhibition, the London and North-Western Company 
will expend the whole or part of £100,000 for additional engines and 
carriages. 

I'ne South Wales receipts for the half year have been £185,421, 
being £14,844 in excess of those of the first balf of 1860. Besides 
a 1? per cent. dividend for the six months, £18,000 are set apart 
for the renewal of permanent way. 

A ‘TASMANIAN timber merchant is advertising in the London papers 
to supply blue gum railway sleepers at 4s, each, delivered at any port 
in the kingdom. In point of durability, solidity, and cheapness the 
Tasmanian timber is said to be unequalled. 

Tne excursion fare from Exeter to Bideford and back, by the 
North Devon Railway, is only 4s. 6d., the distance being 94 miles. 
The lease of this line to Mr. Brassey has been continued for another 
year, as has that also of the Bideford extension, 

Tue South Western Company are about to expend £100,000 in 








the erection of new goods stations and workshops at Nine Elms, 
Mr. Tite, M.P., atthe last meeting of the proprietors, truly observed 


that the present structures were quite disgraceful. 

Tne royal train conveying her Majesty, on Wednesday, from Gos- 
port to Holyhead, a distance of 310 miles, was run through in 
8} hours, exclusive of stoppages, or at an uniform speed of 39 miles 


an hour. The train was provided with means of communication 
from the last brake van to the engine. 

Tue Great Western Company 510 broad gange and 
115 narrow gauge engines, 173 of the former and 42 of the latter 





being passenger engines. “or the last six months the Great 
Western engines cost £56,415 for repairs and £46,914 for fuel, in 
addition to the sums expended on the Shrewsbury eazines. 

Art the last meeting of the South Western proprictors Mr. Marra- 
yate expressed the hope that the company would provide dresses for 
the employés suitable for the hot weather. No attention appears to 
have been paid to the suggestion, a fact which many of the guards 
and porters, this hot weather, have sad reason for regretting. 

Tne works on the Worcester and Hereford line from Malvern to 
Hereford are now ready for the traflic, with theexception of finishing 
the tunnels through the Malvern hills at Malvern and through Dog-hill 
at Ledbury. The Malvern tunnel was cut through hard rock, and it 
was thought that it would therefore not require ¢ asing except at the 
one end. Cracks, however, are found in the rock now that it is 
exposed to the effect of the air, and consequently it has been deemed 
advisable to case itthroughout with brick. As soon as this work is 
completed, which will be in three weeks, the line will be opened to 
Hereford, and the West Midland system will be complete. 

Tne annual return made to the Board of Trade shows that at the 





end of the year 1860, of the total capital raised by the railway com- 
panies of the United Kingdom—namely, £348,130,127—54 8 per 


cent, had been raised by ordinary shares, 19°5 per cent. by preference 
shares, 2-2 per cent. by debenture stock, and 25°) per cent. by loans, 
the respective amounts being £190,791,067, £67,873,840, £7,575,874, 
and £51,888,546. Four years previously, at the end of 1856, the 
total capital raised was less by 440,535,241, and the proportions of 
its constituent parts differed a little from the present ; the preference 
stock and loans then formed one per cent. less of the total capital. 

Ox Monday, a little before four o'clock in the afternoon, the 
bridge which was in course of construction over the river Bollin 
(about a mile from the Bowdon station, on the Cheshire Midland 
Railway), fell in with a fearful crash. The ruin entirely blocked 
up the waterway of the river. It appears that the centres sup- 
porting the arch had been “struck,” or “ eased,” some days since, 
and the contractors were locking up the arch of the bridge on the 
north side of the river with earth, while on the opposite, or southern 
side, some 12ft. or 14ft. of filling still remained to be done before 
reaching the crown of the arch. . his is understood to be the cause 
of the accident—filling up one side of the bridge before the other. 
Four persons only, out of about thirty, happened to be on the bridge 
at the time of the accident, all of whom were precipitated some 80ft. 
among broken centres and thousands of bricks. These four persons 
were more or less injured, but only one seriously. The damage 
done will amount to several hundred pounds, and the progress of 
the works at the Bowden end of the line will be slightly delayed in 
consequence of the accident. 

Tne traffic receipts of railways in the kingdom for the week 
ending the 10th of August amounted to £69,207, and for the 
corresponding week of last year to £595,986, showing an increase of 
£13,221. The gross receipts of the eight railways having their 
termini in the metropolis amounted to £290,936, and for the corre- 
sponding week of 1860 to £283,718, showing an increase of £7,218, 
The increase on the Eastern Counties Railway amounted to £1,463 ; 
on the Great Northern to £1,892; on the Great Western to £233; on 
the London and Blackwall to 4105; on the London, Brighton, and 
South Coast to 204; and on the London and South-Western 
to £262; total, 9.249. But from this must be deducted £478, the 
decrease on the London and North-Western, and £1,553 on the 
South-Eastern, together £2,031, leaving the increase, as above, 
47218. The receipts on the other lines in the United Kingdom 
amounted to £318,271, and for the corresponding week of last year 
to £312,268, showing an increase of £6,003, which, added to the in- 
crease On the metropolitan lines, makes the total increase £13,221 as 
compared with the corresponding week of 1860, 

Tne total expenditure on the London and North-Western capital 
account pow reaches £36,115,632, besides which £695,005 renain 
unexpended. The return of working stock is that there are 926 
locomotive engines, 917 tenders, 779 first-class mails and composite 
carriages, 655 second-class carriages, 476 third-class carriages, 
48 travelling post-offices and tenders, 338 ~~ 272 carriage 
35 guards’, brake, and parcel-vans, 34 parcel-carts, trucks, 


trucks, 3: 
&e., 14,803 goods wagons, 1,417 cattle wagons, 295 sheep vans, 





























1,491 coke wagons, 166 carts and lurries, 11,314 sheets and 
416 horses. The total charge to capital, including movable 
machiner ys tools, &c., to 3th of June (exclusive of cost 


of stock transferred from the Birkenhead Railway), is £3,596,846. 
The report of the engineer states that the whole of the land for the 
Edge-hill and Garston branch has been purchased, and the works 
commenced at several points; the length of the branch is 44 miles 
and the works are of an easy character. This branch should be com- 
pleted in April next. He fully expects to have the Sutton Coldfield 
branch, five miles in length, open for traffic in the ensuing spring. 

He is endeavouring to have the viaduct between Ardwick and 
London-road station, Manchester, widened for the passage of trains 
early in next spring. Every exertion is being used to insure the 





opening of the West London Extension Railway for the traffic of 
the International Exhibition of 1862, 
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Tris invention, by Robert Wilson, of Patricroft, Lancashire, re- 
lates to the arrangement and construction of screw propellers. 
The essential feature of this part of the invention is that the im- 
proved propeller, in its passage through the water, presents the form 





of a solid of least resistance, and consequently that the particles of | 


water, as they impinge upon the face or foremost surface of the 
propeller, glide smoothly and without resistance over a surface 
which in its cross section represents a long and narrow ellipse with 
pointed extremities. Both the fore and aft surfaces of the propeller 
present this figure to the water, The blades or vanes of the pro- 
pe ‘ller are, by pre ference, formed of malleable iron or of steel, the ex- 
tremities being thinned off so as to give a certain degree of flexibility 
to the blade, and at the same time combine lightness with the requi- 
site degree of stre negth, he boss of the } prope Her is also formed 
80 as to present no ‘obstruc tive surface to the water, or prevent its 
passing away unimpeded, and the propeller shaft is, by preference, 
formed of steel, to admit of its being made as small in diameter as 
possible. ‘The arrangement of the engine, to which preference is 
given for driving the screw propeller, is one in which the cylinders 
are arranged overhead, and are connected directly to the crank 
shaft beneath. ‘The sole plate has four wrought iron tubular columns 
arranged at the angles; these columns support an entablature, on 
which the cylinders are placed. The piston rods are attached in the 
usual way by means of connecting rods to the crank shaft beneath 
the cylinders, and the crank shaft is connected by means of a coup- 
ling to the propeller shaft. On the free extremity of the crank 
shaft is a dise, having a laterally projecting crank pin, which is 
connected to a lever arranged on a level with the lower end of the 
eylinders; this lever works the air and bilge pumps. The dise 
keyed on the end of the erank shaft is fitted with radially project- 
ing handles for handling or adjusting the propeller when the engines 
are not in motion, In order to prevent priming the boilers are 
arranged in the following manner: -On each side of the tire tubes, 
which extend longitudinally through the water space, there ‘s ar- 
ranged a metal plate, which extends from above the fire tubes down- 
wards towards the furnace tubes, and by preference curving slightly 
inwards. Between the two ranges of fire tubes two other plates ar 
disposed vertically, and at the bottom of these plates is a Y-s 
plate, the edges of which do not quite touch the lower margins of 
the central parallel plates. With this arrangement the colder por- 
tions of the water in contact with the boiler shell pass down 
beneath the outer plates, and also down between the central plates 
and out by the longitudinal openings. In this way the less heated 
— of the water are caused to circulate in such manner as to 
% brought into contact with the highly heated surfaces of the fur- 
nace and fire tube s, and thus effectually prevent priming. The 
steam is, if required, superheated by passing it into a steam jacket, 
which encircles the smoke box immediately beneath the funnel. 
From the jacket the steam passes through a helical coil of copper 
pipe arranged within the smoke box, and through which the whole 
of the highly heated products of combustion pass on their way to 
the funnel. “This arrangement provides very effectively and eco- 
nomically for the superheating of the steam, and depriving it of 
aqueous particles, and thus increasing its efficiency as a motive 
agent. 








Tue Lats Sim C. Barry.—-The subscriptions hitherto towards a 
statue to the late Sir Charles Barry amount to £975 4s. The total 
required for the monument is about £1,500. The statue is proposed 
to be of white marble on a vedestal of freestone; and the com- 
mission for it is to be given to Mr. Foley, 
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Tue Great Exuterrion.—Now that the buildings are so rapidly | 


advancing the contractors have issued ivory tickets—one to 
each guarantor, entitling him to admission every Saturday to view 
the works. The tenders for the contracts for the refreshment de- 
partment have been issued. The conditions are framed with a most 
keen eye to the proper comfort of the public. Thus, though one 
person may tender for one or all of the refreshment areas, no portion 
can be sublet without the direct sanction and approval of the com- 
missioners. Schedules of the prices charged for all refreshments 
are to be printed in English, French, Italian, and German, and to be 
posted where all may read them. There is to be no charge allowed 
for attendance, and the contractors are bound to supply fresh filtered 
water or iced water to all who require it gratis. The commissioners 
by no means intend to be bound by the lowest tender for this con- 
tract; so we do most earnestly hope that it may be intrusted to none 
but good and responsible men. 


Sm W. Armstrone anv Patents.—Sir William Armstrong—who, 
having rifled all our guns, wishes to steal all our inventions—is the 
protagonist of this controversy, and he deserves a serious word. 
He is now a prosperous gentleman. He has abundant capital, a 
great factory, and an assured position. In the progress of his useful 
work he has sometimes, doubtless, found it annoying that another 
man has seized on one of the ideas or inventions necessary for part 
of his work, and he thinks it a bore tohave to refrain from infringing 
the rights of the obscure inventor, So Ahab found the property 





rights of Naboth a hindrance, and so all men in power hardly see | 


the uses of the law. But take the other view. A man of small 
capital works on for years, in experiments more or less costly, risk- 
ing his money with the hope of making for himself or family a 
property in some invention, Deprive him of that hope, and you 
take away the stimulus to his work. Sir William Armstrong speaks 
as if it were wrong to reward men richly for mere * primary ideas ;” 
but what he calls a “ primary idea” is often the mental result pro- 
duced by a hundred practical experiments, blundering exhaustively 
through many errors to the one simple truth. The improvement in 
wel ling locomotive axles, which an eminent livi ing engineer sold to 
the London and North-Western C ompany for a “Jar; ge sum, seems 
simple enough, and the reward muniticent; but the long years ef 
engineering study and experience, which sharpened the mind so 
that it easily struck out the idea, are forgotten by those who grumble 
at the grand pay for * easy” work. Lazy men are very apt to groan 
as they hear of those who get rich by starting lucky ideas ; but we 
may as well groan because an Australian digger has a fortunate 
find, or an English friend is luc ky in a wife; and to shout “ No 
monopoly” in either case is ouly worthy of a conveyancer—* convey 
the wise it call”—or, to use a strong word, of a co-respondent.— 
Daily Telegraph. 

PuysicaL Traring.—Among the Parliamentary papers recently 
issued are two small volumes containing some information collected 
by Mr. Edwin Chadwick during the recent education inquiry. 
Mr. Chadwick shows in these papers that the present practice of 
long hours of teaching is a wide cause of enervation and predis- 
position to disease, and induces also habits of listlessness and 
dawdling. The half-time system is found to give nearly, if not 
quite, as good education as the whole time; and common sense tells 
us that a boy who has acquired the same amount of knowledge in 
half the time of another boy must have obtained a proportionately 
superior habit of mental activity. It is this alertness, combined 
with the bodily aptitudes created by drill, that gives the compara- 
tively stunted boys of the town a preference over the strong robust 
lads from the coast. Good schoolmasters say that about three hours 








AND PROPELLERS. 





a day are as long as a bright, voluntary attention on the part of 
children can be secured, and that in that period they may really be 
taught as much as they can receive; all beyond the’ profitable limit 
is waste. Hence it is urged that part of the present long school 
hours be devoted to gymnastic exercises or drill, as part of the 
system of education, or that the half-time system be more adopted. 
It is a frequent complaint by runaway apprentices and vagrant 
children that the work to which they were first put was really very 
painful to —— but children, while at school, might be gradually 
introduced and accustomed to labour and exertion. Early physical 
training would remove or diminish congenital defects or bodily 
weakness. It is estimated that an addition of at least a fifth might 
be made to the efficiency and value of a boy as a labourer in after 
life—an addition equivalent, in the mass, to the produce of the 
labour of one-fifth more of population, without the expense of 
additional food, clothes, or shelter, to maintain them. Drill is very 
strongly recommended by many eminent men, who give their testi- 
mony in these papers. It improves the health, the carriage, the 
manners, even the character; sharpens the attention, gives habits 
of obedience, promptness, regularity, and self-restraint. Sir F. B. 
Head writes:—“ No animal, whether on four legs or two, can 
be of any use in the workshop of man until he has been 
sufficiently divested of that portion of his natural inheritance 
called a ‘will of his own.’ What's the use of a cow if she 
won't allow either man or maid to milk her ?—what’s the use of a 
horse if he won't put his head into a collar or suffer a saddle on his 





back ? A system of military drill in our schools would prove so 
beneficial that, if once adopted, an undrilled young ; man, = a raw, 
unbroken horse, would be considered unserviceable.” “I should 


consider a youth of double value,” says Mr. Whitworth, “ A. has 
had the training of the nature of a drill; he attends to commands ; he 
keeps everything he has to do with in a high state of cle anliness ; ; 
defects are corrected, and special qualifications brought out.” “ We 
find the drilled men very superior,” sa . Fairbairn.” “« T hey 
are constantly in readiness for the protec tion of the country,” writes 

Lieutenant-General Shaw Kennedy. * Men are frequently required,” 

says Mr. It. Rawlinson, C.E., * to use their strength in concert, for 
which they must have confidence in one another; I have frequently 
seen trained men weed out unskilled men where heavy lifting has 
been required, because they dare not risk the di r arising from 
unskilled strength.” Here, therefore, is a special advantage over and 
above the uses of education generally. “I would not,” said an 
eminent manufacturer, “take less than £7,000 for my whole set of 
workmen in exchange for the uneducated, ill-trained, and ill-con- 
ditioned workmen of the manufacturer opposite. The steadiness of 
the educated men induces steadiness of work, and comparative 
certainty in the quality and quantity of the produc “ Why do you 
bespeak children from the infant school in preference to others ?” an 
operative was asked : “ Because they re sd om less beating, and they 

are sooner taught,” was the expressive answer. It is maintained in 
the papers that much more might be made of the existing means of 
education by a system of union and consolidation and gradation of 
schools, and a division of educational labour; and with improve- 
ments of this nature, and contemplating the striking results of 
education in the district half-time industrial schools for paupers— 
schools which are emancipating children from hereditary pauperism 

and crime by methods of training which might be so much more 

widely adopted—-“ men like us, past the middle period of life,” writes 
Mr. Chadwick, addressing Mr. Senior, “ might expect to see in afew 
years a change, in the whole moral and intellectual condition of the 
population, as great as any change produced by improvements in 
physical science and art in our time.’ 
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TO CORRESPONDENTS. 

Vol. x1. of THE ENGINEER can now be had from the Office, price 18s. 

*,* Covers for binding the volume can be had from the publisher, price 2s. 6d. 
each, 

*,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 





H. W. M.—Please refer ta a notice at the head of this column. 

I. A. (Whitehaven).—We must refer you to the secretary of the Northern 
Institute of Mining Engineers, Mr. John Daglish, of Hetton. 

F. L. (Gorton).—“ Thomson's Bacyclopadia of Chemistry” is probally the 
best work for your purpose. 

TuEory.—It is usual, when speaking of bevel-gears, to speak of the ** largest ” 

or the “smallest” pitch-line, to prevent mistake, 

G. E. B—Perkaps Mr. Sinclair, of the Bustern Countics Railway Shops, 
Stratford, E., might inform you. 

AN APPRENTICE.—You may be surpris to learn that there is no place where 
you can pass your examination as a civil evgineer. If you expect to rise in 
the profession you must apprentice yourself iv a good master. 

A. M. M.—You showd male your application and enclose particulars of your 
qualifications, &e., to the Secretary of the Admiralty, Whitehall. If you are 
wanted you will soon afterwards be requested to report yourself at Woolwich. 

New Supscrisers.— Your Loiler, 16st. long and 5ft. Gin. in diameter, con- 
taining two 2ft. flues, the whole nade of Lest 5-1Gin. iron, ought not to burst 
with a pressure of less than 300 lb. per square inch, and, if well made. and 
the heads well stayed, ought to be abundantly safe at 35 1b. per square inch. 

J. W. T.—There is no difference "between the area of a ** syuare foot,” and a 
** joot square.” But there is a difference between any number of “ sqwrre feet,” 
more than one, and the same number of ** feet square.” A board 2t. square 
contains 4 square feet, one 10ft. syware contains 100 square seet, de. 

W. G. H. (Cwmbrin).—The sins rolled ou the sides of your vail would weigh 
101b. or 12 lb. per yird extra, equal to 16 or 18 tons of iron per mile of single 
line. This iron would in no way add to the strength of the rail, being placed 
as it would be in the plane of the neutralaxis. We should say, therefor ¢, 
that the expense of carrying out your plan would prevent its adoption. 





THE THRUST OF THE SCREW, 
(To the Editor of The Engineer.) 

Sin,—As your correspondent “‘K” came so boldly forward and offered 
himself to give “ A Marine Engineer” any information required, concern- 
ing the calculation of ‘‘ the thrust of the screw,” I cannot help saying that 
I felt rather disappointed when I saw his answer last week, and I beg, 
therefore, your permission to ask him to give us, through your paper, the 
formula used, and the present example worked out in full in accordance 
with the formula. ANOTHER MARINE ENGINEER, 

August 21st, 1861. 

UNDERHILL’S GRAIN ELEVATOR, 
(To the Editor of The Engineer.) 

Sir,—My attention has been called to your remarks upon our patent 
grain elevator, in your impression of July 19th. After stating that the 
threshing machine exhibited at Leeds, fitted with this invention, had the 
number of straps reduced to two, you go on to query whether the increased 
power required more than counterbalances the improvement. 1 beg to say 
this invention is a saving of power. Messrs. Clayton, Shuttleworth, and 
Co., have not purchased the exclusive right, but are our sole agents for the 
Eastern Counties. W. 8. UnpERuiL. 

Agricultural Implement Works, Newport, Salop. 








THE TUBES OF REFRIGERATORS. 
(To the Editor of The Engineer.) 

Sir,—We have a refrigerator at work for cooling wort. The wort goes 
through 200 copper tubes, gin. in diameter, which are enclosed in cast iron 
pipes. The tubes cannot be got at to be cleaned when required, and asmall 
amount of sediment or deposit from the water outside adheres to them and 
injures the action of the apparatus. Can any of your scientific readers 
suggest, or do they know of any wash that could be used to clear off the 
deposit without injuring the tube? An answer will oblige. 

P.S.—The tubes are tinned inside and out. 


Liverpool, 19th August, 1861. K. ann W. 





GAS FLAME UNDER STEAM BOILERS. 
(70 the Editor of The Engineer.) 
S1r,—Can any of your readers inform me if there is a boiler that will work 
a 6-horse power engine, heated by gas instead of coke or coals? If so, I 
should be glad to know the name and address of the patentee and maker, 
It must not consume more than 50vft. of gas per hour, INQUIRER, 
London, 19th August, 1561. 





JOINTS IN STEAM PIPES, 
(To the Editor of The Enginer.) 

Sir,—I beg to submit, in answer to correspondent on “ joints,” that 
experience has taught me there is nothing so good as a lead joint for almost 
any purpose. I first make a suinett or yarn ring,j and screw the joint up to 
within about Jin., with the yarn packing between the joints, then loam up 
all round the joint, leaving an aperture to pour the molten metal in ;\by 
simply silting ap with a common caulking tool it is ready for jimmediate 
use, and never fails if made properly.41And if, at any time, it should leak a 
little the caulking tool will stop it directly. 

I should feel obliged if any of your numerous correspondents could inform 
me how to putthe magnetising power into a horse shoe magnet, of any size 
over 1 1b. weight, only for experiment? Likewise the best means of welding 
cast steel, as 1 use a great deal of cast steel for chisels and hammers, and 
it would be so useful in my foundry, 


| charges of nepotism. 


I ought to say that, where superheated steam is used, the lead would | 


melt ; consequeutly, in this case, it will not do; but stiff red lead and 

chopped gasket or hemp intermixed well will stand anything under 300 deg. 

Fah., and fine iron borings, mixed with red lead, will stand 800 deg. Fah. 

or 1,000 deg. of Fah. JAMES PURDEY. 
Railway Foun dry, Great Yarmouth, Aug. 19th, 1861. 


Letters relating to the advertisement and publishing department of this pape 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Editor of Tuk ENoinwer, 1€3, 
Strand, W.C., London. 

Tue ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or & can, if preferred, be supplied 
direct from the opice on the following terms :— 






Half-yearly (including dow'le number), 15s. 9d. 
Yearly (including tivo double numbers), £1 11s. td. 
Tr credit be taken, an extra charye of two shillings and sixpence per annum 
will be made. 


Tue ENGINEER ws registered for transmission abroad. 
Alcertisements cannot be guaranteed insertion unless delivered before exght 
o'clock on Thursday evening in each week. The charge for four lines and 
under is halj-a-crown, each line afterwards, sixpence. The line averages 
nine words; blocks are charged the same rate fur the space they fill. All 
single advertisencnts from the country must be accompanied by stamps in 
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INVENTIONS AND PATENTS. 

THE low morality which marred the conclusion of Sir 
W. Armstrong’s otherwise well considered address, lately 
delivered at Sheffield, has found endorsement and advocacy 
in the Zimes, Sir W. Armstrong proposed to abolish the right 
to property in invention. That his motive was not a mere 


hatred of monopoly was apparent in his reservation that 
“those persons alone, who, by their labour and intellect, 
gave available reality to ideas,” might be “sparingly re- 





warded” by the protection afforded by a patent. The 
Times, an article from which journal we copy elsewhere, 
would go further, as, for consistency’s sake, it indeed must, 
and abolish patents in toto. ‘The Zimes does not stop, how- 
ever, to examine what a patent is, but simply characterises 
it asa monopoly. Let us see. Nobody will dispute that 
there is no power whereby an inventor may be made to 
divulge, involuntarily, the nature of his invention. There 
can be no legal inquisition to extract a specification from 
him. He has a right to keep his invention secret, and to 
guard it accordingly. And not only has he the right to 
lock out all intrusion, but, as a natural consequence of 
such right, he has the right to the full practice of his in- 
vention in private, and of vending, or, in any manner ap- 
plicable to ordinary commercial transactions, appropriating 
the entire products or advantages of such invention. He 
may sell it outright. He may carry it abroad. He may 
bequeathe it to his children. This right is a natural right. 
Now, there can be no such thing as the right of two per- 
sons to the whole of the same object, whether that object 
be an invention or an acre of ground. All pretence, there- 
fore, of the right of the public to participate in the advan- 
tages of an invention must be abandoned as long as the 
inventor has the right to keep it wholly from the public. 
The invention is not public, but private and exclusive pro- 
perty, and the inventor has a natural and exclusive mono- 
poly of it which all the powers of the realm cannot over- 
throw. Unless, by publication of his ideas, an inventor 
voluntarily abandons his monopoly, the only mode by 
which the public may acquire his invention is by making 
it for the inventor's interest to disclose it—in other words, 
by virtually purchasing it. This is effected by means of a 
patent, which, so far from being an expression of royal or 
any other kind of favour, is merely an agreement, whereby, 
in consideration of the inventor making his ideas public, 
he is protected in the exclusive use of his invention for 
a limited period. Here the question may be interposed, 
“ Why, if the inventor has a natural monopoly of his own 
“ ideas, does he require the protection of a patent ?” For 
the same reason, among others, that a landlord, having a 
monopoly of an estate, requires laws, nevertheless, to pro- 
tect him. “ But,” it may be argued, “ two or more persons 
“ cannot enjoy the whole benefit of a piece of land, while 
“two or more may derive each an even greater profit 
“from an invention than could be made by the inventor 
“himself working it secretly. Hence, if the inventor be 
“ still allowed to practise his invention, no injustice would 
“ be done in permitting everybody else to practise it also.” 
It needs no proof to show that competition with an inven- 
tor, especially where the competition is to be unlimited, 
must depreciate the value of his invention to himself; while 
the fact that, by working it in secret, he works at a dis- 
advantage, is the very reason why, not less for the public 
interest than for his own, he ought not to be compelled to 
resort to secresy at all. We would not, of course, pretend 
that an inventor has the right to demand that the public 
shall make terms with him for the use of his invention. 
There is no more reason why the public should compel 
themselves, so to speak, to issue patents, than that inventors 
should be compelled to receive them. ‘The transaction is 
and must be voluntary on both sides. When those who, 
representing the public, have made our patent laws, choose 
to repeal them, inventors must be content to suffer, know- 
ing that their loss is as nothing to that which the public 
must sustain. Let England, if she choose, cease to en- 
courage invention. Every other civilised country in the 
world, excepting Switzerland, whence no inventions flow, 
has its patent laws, and inventors have only to go abroad 
to work their patents. 

We take it for granted that “eaey limited to a few 
years, are the only inducements likely to be offered to in- 
ventors, not because no other would be acceptable, but 
because a patent is the only consideration, which can be 
offered to induce an inventor to make his invention public, 
which necessarily bears a value exactly proportionate to 
the commercial value of the invention itself, and because, 
also, in the issue of a patent, no foundation is laid for 
There are, doubtless, many inventors 
who would prefer “ money down” to a patent ; but to say 
nothing of the direct public expenditure thus rendered 
necessary, how is the just value of an invention to be de- 
termined in advance ? No inventor could be expected to 
divulge his invention until he knew what he was to receive 
for it. ‘The public, however, must either pay him his own 
price, on demand, which would be manifestly absurd, or 
else must ascertain what his invention is really worth. If 
the process of determination were made public, every one 
would as quickly learn how to avail himself of the invention, 
no matter whether the inventor was or was not justly 
compensated. And if the process of determining the pro- 
spective value of an invention (which, indeed, would be in 
itself impossible) were attempted in secret, so that the 
inventor, if he did not choose to accept the terms offered 
him, would still be able, without prejudice to his rights, to 
practise his invention by himself, what a door for jobbing 
and dishonesty would be opened! We know of no prac- 
ticable means, besides the grant of a patent, whereby the 
public can properly acquire the immediate or prospective 
ownership of an invention. For this reason, we deal with 
a patent as the only consideration upon which an inventor 
can be expected to divulge his invention for the benefit, 
immediate or prospective, of the public at large. 

Sir W. Armstrong, with the Zimes in his wake, intimates 
plainly that he would deny all reward to invention, what- 
ever he might extend to those who seize upon and profitably 
work the inventions of others. We may casily foresce 
what would be the consequences if this denial were en- 
forced. The man who had originated a new and valuable 
mechanical idea would endeavour both to keep it to himself, 
and, at the same time, to work it profitably. The latter 
would, with poor inventors, be a next to hopeless task. 
The poorest inventor would, however, secrete his invention 
as long as he could, from a sense of the outrageous injustice 
of giving it up to those who stood ready to grasp it without 
compensation of any kind. Wherever, on the other hand, 
the inventor was able to work his own invention, it would 





be worked, as long as possible, in the greatest secresy. | 


There would be an end of all voluntary publication. Every 
mill in which a new invention had been set up would be, 
so far as public observation was concerned, what the Italian 
silk mills were when young Thomas Lombe entered them 
to steal off their secrets to England. The workpeople 
would not only be prevented, as far as possible, from wit- 
nessing the construction and operation of the machines 
which they were set to attend, but they would be sworn to 
divulge nothing. We know of establishments in which 
such oaths are even now exacted, notwithstanding the pro- 
tection which the patent laws afford. The vast amount of 
recorded invention, which now fills the Patent Office, and 
the journals and libraries devoted to mechanical science, 
would cease to increase. Men who, cherishing valuable 
thoughts, were waiting their time, would “die and make 
no sign.” Others would seek, in foreign lands, the recog- 
nition denied them in their own. We are quite willing to 
join issue with the Z7%mes as to whether the nation gains 
more by the encouragement than it loses by the obstruction 
of a patent law; and notwithstanding the inconvenience, 
to all interests, consequent upon a change, we would wil- 
lingly abide the result of an experiment sufficiently ex- 
tended to place the matter beyond doubt. We protest, 
however, against the admission of any evidence from Sir 
W. Armstrong upon this matter, at least if it is to be con- 
strued as coming from a man “ belonging to that class for 
whose benefit patents were created and retained.” Sir 
William has never established a claim to the title of in- 
ventor, much less to that of “one of the greatest and most 
successful of modern inventors.” He has invented nothing ; 
absolutely nothing. ‘Tried, to-day, in a court of law, 
neither his gun-patent, whatever it might have covered, 
for it has been bee a pretended secret, nor his water 
pressure engine patent, could survive a verdict. It is an 
injustice to the great body of inventors to count Sir William 
Armstrong among them. Not only is he no inventor, but he is 
the open enemy of inventors. He both appropriates to him- 
self, as, in his gun, he has done, the inventions of others, 
and he secks to have the scizure legalised, against both the 
settled policy of England, for the last two centuries and a 
half, and the custom of every civilised government, with a 
single exception, on the face of the earth. For years in- 
genious men had been endeavouring to make guns capable 
of projecting elongated shot and shells to great distances. 
Everything apparently had been tried, but the cost of 
improved guns, coupled with the prejudices of military 
authorities, prevented the general adoption, at least in 
England, of the plans brought forward. It was then that 
Mr. William Armstrong announced the results obtained 
from a gun constructed in his factory. This was a wrought 
iron gun, as were most of the large guns made five hundred 
yearsago. It was built up of wrought iron coils according 
toa process which Captain Blakely brought before the 
notice of the authorities in 1842. 1t was made to load at 
the breech, as were nearly all guns made five hundred 
years ago, and as the guns of Captains Delvigne and 
Cavalli had been made, not only within the present 
century, but within the last twenty or thirty years. The 
projectile, as we have before shown, and as_ is, 
indeed, nctorious, contained not a single new feature. 
The mere want of novelty would, however, have 
been quite immaterial had the gun, to which the then 
Mr. Armstrong called the attention of the authorities, been 
the best known. So far from this, however, it was not 
only exceedingly costly in construction, but with all the 
complication of its “coils,” it had but about one-half the 
actual strength of the guns made of mild steel by Herr 
Krupp, the latter having then been in use for many years, 
and having been largely adopted in the Prussian, French, 
Russian, Swiss, Dutch, and eetie services. ‘The Whit- 
worth gun, which has outshot the Armstrong piece, is also 
made of steel much like Herr Krupp’s, but produced by a 
somewhat different process. No other government than 
our own, although the Armstrong gun is open to the 
adoption of “all nations,” has shown it the least favour, and 
the slightest reflection must make it apparent that it is only 
a question of time when our own Government will abandon 
the costly ordnance to which it is now committed, in favour 
of guns which, without being “ built up,” have a tensile 
strength at least twice greater. 

The unearned honours which have been extended to 
Sir William appear to have had no other effect than 
that of confirming him in his injustice towards the class of 
deserving men at whose expense, his fame has been 
acquired. Whatever, therefore, may be done with reference 
to our patent system, we must again protest against the 
admission of testimony, pretending to the authority of an 
inventor, from one whose plagiarisms have been so con- 
spicuous as have been those of Sir William Armstrong. 


MARINE ENGINES. 

TuE subject of marine engine economy has not been 
agitated in vain. Another steamer, the Sicilia, leaves the 
London Docks, this week, for the Mediterranean, with 
1301b., of steam under her safety valves, equal toa fair 
locomotive pressure. And from all we know of steam 
boilers and the causes of explosions we judge that the 
crew and passengers are as little likely to be blown up as 
her Majesty would be in her state cabin in the royal yacht. 
In the Sicilia, which is, we learn, the ninth vessel fitted 
with Rowan’s engines and boilers, this comparatively high 
pressure is not carried, as the same or greater pressures 
are maintained on the boats running on the Western rivers 
of America, for the sole purpose of diminishing the bulk 
and weight of machinery, but advantage is taken of it to 
work expansively toa much higher rate than is attained 
on any other class of steam vessels in the world. Fora 
pair of 110-horse engines, the steam is admitted at 
full pressure to a pair of 12}in. cylinders, to which it is 
cut off at from one half to three quarters stroke, and ex- 
hausted thence into four 25in. cylinders, all the pistons 
having a stroke of 254in. The whole ratio of expansion 
is, therefore, from twelve to eighteen-fold, or, on an average, 
fifteen-fold. With this expansion the steam is, of course, 
condensed, a surface condenser being employed in which 
a constant vacuum of upwards of 28in. is maintained. As 
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the cylinders are small, and the high pressure cylinders 
steam jacketted, the loss by condensation in the cylinders 
should be slight. Taking, therefore, an evaporation of 
91b. of distilled water, from a temperature of 100 deg., per 
pound of coal, such engines ought, theoretically, to work 
with less than 141b. coal, per indicated horse-power per 
hour. And, by actual trial, from 1°36 Ib. to 1°42 Ib. coal 
only are consumed, a result which is not less conclusive as 
to the merits of the system than confirmatory of our theo- 
retical knowledge of the properties of steam. ; 
Other engineers, making haste more slowly, are working 
up to 40 1b. and 501b, pressures. Messrs. Randolph, Elder, 
and Co.’s engines have for a long time been working in the 
Pacific Mail Company’s ships at a pressure of 451b. ‘Two 
vessels have lately been launched also on the Clyde, the 
St. Andrew and St. George, built for Messrs. Allan, the 
owners of the Liverpool and Montreal steamers, and in 
which a working pressure of 50 lb. per square inch will be 
maintained. These vessels, which are 253ft. long, 354ft. 
broad, and 22ft. deep, will have engines of 42 in. cylinders 
and 30 in. stroke, with surface condensers upon the plan of 
Mr. J. Frederick Spencer, whose improvements are already 
effecting very large savings of fuel in others of Messrs. 
Allan’s ships. A supplementary boiler will be provided to 
make up the slight waste of steam during condensation, as 
also to work the auxiliary engines by which the air pumps 
are moved, and to supply to the steam jackets around the 
main cylinders steam of a pressure somewhat greater than 
that generated in the main boilers. There is every pro- 
bability, judging from what Mr. Spencer has already 
accomplished in Messrs. Bibby’s ships, and in the Hibernian, 
and Norwegian, of Messrs. Allan’s line, that the consump- 
tion of coal in the St. Andrew and St. George will be brought 


below 24lb. per hourly horse power. On the vessels of the | 


same class as the Hibernian and Norwegian the expenditure 
of coal averages 48 tons daily, while, in the two ships 
named, working to the same power, the guaranteed con- 
sumption is on!y 30 tons daily. Mr. Spencer’s success, and 
the competition which it has aroused, show how suddenly 
an improvement, heretofore regarded as impracticable, may 





become practicable. ‘The first large ocean steamer, the | 


Sirius, which left these shores (three days before the Great 
Western) for America, had Hall’s surface condensers, but 


their success was not such as to lead to their further adop- | 


tion. The Americans, several years afterwards, begun to 
apply Pirsson’s condenser, in which a vacuum was produced 
on both sides of the condensing tubes, but in this nearly 
one-fourth of the steam escaped through the opening by 
which the equilibrium was maintained, and the object of 
using the condenser was but partially secured. Pirsson’s 
condenser has been applied to several large American 
steamers which have run to this country, but the first 
Atlantic steamship, since the Sirius, provided with a con- 
denser which could restore within one or two per cent. of 
all the condensed steam to the boilers, was the Hibernian 
already referred to, and which took her place on the Liver- 
pool and Montreal station in May Jast. Almost at the same 
time, as we have observed on a former occasion, surface 
condensers, upon one plan or another, have been suddenly 
taken up by every marine engine builder of note in the 
kingdom, including Messrs. Penns, Maudslays, Napicrs, &c. 
Messrs. Rowan’s condenser has been applied, thus far, only in 
conjunction with their own engines, but they claim that, 


through the circulation maintained by the agitating | 
apparatus, it will produce a given vacuum with less con- | 


densing surface and with the admission of less water than 
any other. This superiority is certainly probable, although 
it must be admitted that, in Mr. Spencer’s condenser, a 
well diffused circulation of water is maintained by means 


of the partitions in the bonnets, by which the condensing | 


yater is made to traverse the tubes four or more times 
before running into the sea. In one of Mr, Spencer's 
condensers, having less than 24 square feet of surface per 
indicated horse-power, we have seen a vacuum of 2S4in. 
maintained constantly. In addition to this, Mr. Spencer 
has a great advantage, both in the fact that, inasmuch as 
the water in his condenser circulates within and not around 
the tubes, any leakage can only leak water and not air, and 
in the other fact that the joints are the simplest and the 








whole arrangement the most convenient for examination | 


and packing of any yet introduced. As for the economy 
of fuel attending the practice of surface condensation there 
can now be no doubt. It has been supposed that, by the 
use of distilled water in steam boilers, their substance 
might be more or less dissolved, so as to reduce the thick- 
ness of the plates. Instances in which the boilers of 
American steamers, fitted with surface condensers, have 
been rapidly corroded, have been quoted, but, in these 


cases, we believe the corrosion could have had no connec- | 


tion with the condenser, inasmuch as the latter was, we 
believe, Pirsson’s, the water supply being still derived in 
part from the sea, while, furthermore, the corrosion was in 
the steam chest against which steam only, which is always 
very nearly pure, could have lodged. Lf the stear1 were 
superheated in the steam chest we should attribute the 
corrosion to that circumstance, while, in any case, it would, 
at least, be no more mysterious than the rapid corrosion 
which frequently goes on in boilers fed with sea water. On 
the other hand, the boilers of the Alar, Newhaven and 
Jersey steamer, are said to be in almost as good condition 
now as they were seven years ago, when one of Mr. 
Spencer's condensers was fitted to that vessel. 

With regard to the working of the steam in the 
cylinders, the tendency to still earlier suppression, and, 
consequently, greater expansion, and the adoption of 
means for preventing internal condensation in the eylinder, 
are becoming more and more evident and general. Already 
have steam jackets been applied to large engines in the navy, 
and from their introduction we may look tor results which 
superheating, of which so much has been said, can hardly 
attain. Condensation in the cylinder being the great draw- 
back to expansive working, thiscondensation is rendered im- 
possible (except upon the faces of the piston) where steam 
jackets are employed. But with superheating, the initial 
temperature of the steam is generally such that, even dis- 
regarding the probable abrasion of the cylinders and slides, 
there is a wasteful radiation of heat at every stroke into 


the condenser, this loss having to be made up on the next 
stroke, at the expense of the influent steam. In the Cornish 
engine, in which expansion is sometimes carried on ten- 
fold, the steam, though dry, is never superheated, and yet, 
with the protection afforded by steam jackets, not only is 
there next to no condensation in the cylinder, but a working 
economy is obtained very far beyond that which generally 
prevails on board ocean steamers, because the Cornish 
engineers have heretofore had the benefits of the steam 
jacket pretty much to themselves. Some of the advocates 
of the Cornish engine have indulged in the preposterous 
belief that the inferior economy of other engines, working 
non-expansively, was attributable to an enormous loss of 
power by the crank. 'The fallacy of this belief will be made 
apparent, at least, when all the economy of Cornish practice 
is being attained in crank engines. In the Hibernian’s and 
Norwegian’s engines the cylinders are steam jacketted on 
the ends as well as around the bore, and if means be found 
to introduce steam within the piston, the loss by condensa- 
tion when cutting off even at one-tenth stroke will be just 
nothing at all. It is our conviction that, in the end, 
it will be found preferable to expand in a single 
cylinder rather than in two or more. ‘The Cornish 
practice already referred to proves that there is no loss by 
condensation, and but little by internal radiation, when a 
ten-fold expansion is carried out in a single steam-jacketted 
cylinder. If the same result does not hold good in a crank 
engine, it will of course prove the inferiority which the 
Cornish engineers impute to the crank. Judging by Messrs. 
Boulton, Watt, and Co.’s fly-wheel pumping engines at 
Stoke Newington, we should say, however, that the crank 
was holding its own, even with early suppression. And 
from what we have seen of multi-cylindered marine engines, 
excepting, perhaps, Messrs. Rowan’s, where the dimensions 
are small and the radiation slight, we should say that the 
advantage was on the side of the singles. In the Mooltan, 
a ship of which something has been recently heard, as one 
on board which every means had been adopted for saving 
fuel, double cylinders are employed, one over the other, 
the two pistons being keyed to a single rod. With a 
nominal power rated, by arithmetical courtesy, as 400-horses, 
| the upper pistons are 43in. in diameter, and the lower 96in., 
| the stroke being Sft. This is equal to two single cylinders of 
105 in. diameter and Sit. stroke, or 91 in. diameter and 4it. 
stroke. The stuffing-box between the two pistons, with 
steam on one side and vacunm on the other, is virtually 
| inaccessible, while the rise and fall of the two great pistons, 
with a short link answering to a connecting rod, upon 
fan IS8in. crank, is hardly calculated to be attended 
with a minimum of friction. The engine is of the 
over-head cylinder variety, and the tubes of the surface 
condenser are divided into four lots, one of which is 
placed in each of the hollow cast iron iegs of the frame. 
So far as we can discover the engine must be taken down, 
to get out a condensing tube, one of which, giving out on 
the first trip of the vessel, has, we hear, prevented the 











completion of the voyage. These peculiarities of arrange- 
ment do not, however, bear upon the question of double 
cylinders, but we are inclined to believe that the increased 
weight, bulk, and friction of parts, as well as the greater 
radiation of heat and the loss ef steam in extra passages, 
have told decidedly against the double cylinder plan, so far 
as the Mooltan is concerned. Bearing upon this question 
a correspondent was good enough, the other day, to send 
us some particulars of the performance of the Glasgow and | 
| Montreal steamer, John Bell, both before and after a late | 
| change from compound to single cylinders. This vessel 
had originally four cylinders, two of 29in., and two of 
i7in. diameter, all 2ft. stroke. Her new engines have two 
37iin. cylinders, 30in. stroke, the cubic capacity of the 
cylinders being, therefore, but 574 per cent., or rather 
| more than one-half, that of those removed. With the 
cE propeller, the new engines not only run faster, 
| 
| 





with a gain of 14 knots an hour in speed, but the con- 
sumption of fuel has been lessened in the proportion of 
31 to 34. With low pressure steam, at least, there appears 
to be little enough gain in working compound engines, and 
the same fact may be found to be borne out with high 
pressure, 


ADMIRALTY DOCKS AND BASINS. 


AN enormous increase of dock and basin accommodation 
for her Majesty’s fleets at home has to be very speedily 
provided, for two reasons: first, because we are approach- 
ing the period when the engines of our steam ships will begin 
to require extensive and frequent repair; and secondly, be- 
cause the dimensions of our ships, and especially of our 
iron-plated ships, have become beyond all comparison 
greater than they formerly were. Let us throw a little 
light on each of these points. 

We are, fortunately, able to illustrate the former part of 
the subject by means of evidence recently given before 
a Parliamentary Committee on dockyard accommodation. 
In the early days of our steam war-ships, when most of 
them were paddle vessels, and had their engines nearly 
always at work, it was estimated that no less than one- 
fourth of the horse-power would require to be repaired 
annually. But since the screw has been introduced into 
the majority of them, they have been able to perform their 
service under sail chiefly; many of them have also been out 
of commission for long periods; and the engines of the 
whole are better made and looked after than they were 
originally; from all which causes the engines now run 
usually for about seven years without requiring any serious 
repair. But to these considerations has to be added the | 
further one, that, during the last few years, the number of | 
our engines has very largely increased. Six or seven years 
| ago we had but about from 60,C00 to 70,600 horse s-power ; 
now we have about 10,000. Hence we may consider | 
that only one-half of our engines have yet come 
under repair, and consequently that we shall here- 
after have to perform, upon our existing fleets alone, 
double the quantity of engine repairs at present made ; 
and more than double, for, as they get older, the engines 
will of course require more and more work to be done upon 
them. And yet it is found that, even at present, the basin 





accommodation is altogether inadequate to meet the re- 


Avevst 23, 1861. 


quirements of the service. So that, setting aside all con- 
sideration of our iron-cased fleet now in progress—in fact, 
all consideration of any new ships whatever—a large in- 
crease of basin accommodation is urgently required. This 
is true even ina time of peace; in a time of war the 
matter would be far more important. In the event of a 
war with any considerable continental power possessing a 
navy, our steam squadrons would be continually under 
steam, and continually on the move; the engines, moreover, 
would doubtless be looked after with much less care than 
is at present taken of them; and from both these causes 
their wear and tear would be greatiy increased. Admiral 
Robinson, the Controller of the Navy, put this fact very 
forcibly to the committee before mentioned. In a time of 
peace, he said, the engines and boilers of our ships are 
nursed in the most careful manner, the consumption of coat 
is strictly watched by the Admiralty, there is hardly a 
pound of coal allowed to be burnt, except under the most 
urgent necessity, and consequently the engines and boilers 
then have as little wear and tear as possible. “ But, the 
moment youare engaged in hostilities, you would be obliged 
to keep your engines and boilers in constant work, and 
five or six fold the amount of work would be performed at 
once, at the very commencement of a war, than is now per- 
formed; cf course the repairs in that case would be ex- 
tremely increased.” Here again, then, we have another 
urgent reason for extending our repairing resources. 

That basin accommodation at least (as distinguished from 
dock accommodation) is necessary there can be no doubt. 
The engines of large ships cannot be got in and out. 
securely or readily in a river way. The operation is one 
requiring great care, and can only be performed in the 
slack of the tide, when there is little or no wind, and 
when the ship is so well secured as to be incapable of 
motion. In a river way, therefore, you are obliged to 
take many precautions which are unneccssary in a basin, 
and which are very costly as regards both money and 
time. : 

That the present basin accommodation really is far too 
restricted is shown by the testimony of the principal 
officers resident at our various dockyard establishments. 
Let us show briefly what they say on this head. Of Dept- 
ford we need not speak, because there is no factory for the 
repair of engines there. Of Woolwich we read, “ the 
basin will not admit a line-of-battle ship. Only one in 
number of the largest size frigate that can be admitted (at 
spring tide only) is the Bristol class, drawing 19ft. of 
water. Great inconvenience to the public service is 
experienced in consequence of not being able to move this 
class vessel except on three days during high water spring 
tides, and she iully occupies the whole length of one side 
of the basin.” Other complaints are added. The Chatham 
officers say, “we have not at present any basin or 
quays available for ships to lie alongside of, and such 
accommodation is much needed.” At Sheerness they say,. 
‘the basin accommodation is very insufficient for the 
requirements of this port. Only four line-of-battle ships of 
the 91-gun ship’s dimensions, or four frigates of the Un- 
daunted’s dimensions, can lie alongside the basin walls and 
be worked. No ship whose length from the fore side of 
the stem to the after part of the rudder exceeds 290ft., can 
be worked in the basin, and then only at high water.” 
(What the last clause of the last sentence here means we 
cannot divine. “ Noship .... can be worked... . and 
then only at high water!” May we say there is no meaning 
in this, and ¢hen only an obscure one?) From Portsmouth 


| thisreport comes: “ The steam basin accommodation at this 


port is insufficient in length. The number of line-of-battle 
ships of the largest class, or frigates, that can lie alongside 
the quays or wails of the steam basin is five, and of the ship. 
basin two.” From Devonport yard, which is supposed to 
include Keyham, the officers report that “there is not suffi- 
cient accommodation there to meet the eventualities of a war, 
and that the North Basin, at Keyham, which is only capable 
of receiving alongside its quays three ships of the largest 
class, shouldbe increased to such an extent as to admit of at 
least cight or ten line-of-battle ships being placed there. 
....In the South Keyham basin five could lie alongside the 
walls, by placing one across the docks (thus blocking the 
docks up, of course) ; and in the basin at this yard pro- 


| vision could be made for one only, making nine ships in 


all.” At Pembroke there is no basin accommodation 
whatever, nor are any of the quays adapted for receiving 
line-of-battle ships alongside of them. 

An important fact has to be added in this connection, 
viz., that, with the single exception of Keyham, and that 
only under certain circumstances, not one of all these 
Admiralty basins is of sufficient depth of water to receive a 
line-of-battle ship when equipped for sea, even at high 
water. In every instance an enormous weight of guns and 
stores have to be removed before such a ship can be taken 
into the basin. The removal and restoration of these 
would occupy at least 48 hours in the case of a single ship 
only. Inthe event of a number of ships running in for 
hasty repairs simultaneously, as they would be likely to do 
aiter an engagement in the Channel, or in any of the French 
or Russian waters, these operations would inevitably delay 
them for many days. It is impossible to view such a state 
of things as this with complacency. 

It is still more impossible to do so if we consider how 
widely different all this is from the French arrangeraents. 
Captain Washington, the Hydrographer to the Admiralty, 


justly says the comparison between Englandand France, with 


respect to floating basins, is positively ridiculous. In Eng- 
land we have at this moment an area of only 49 acres of wet 
basin; in France, including Brest (the whole of which is 
infact a floating basin) they have 260 acres—supposing 
the basins at Toulon to be dredged to a depth suitable for 
receiving a large ship, which is to be done. At Cherbourg 
alone they have 51 acres, to set off against our total 
of 40! 

Coming now to consider the increase which has taken 
place in the size ot our ships, it may be well first to 
mention that, even before the introduction of iron-cased 
vessels, their lengths had become far greater than were ever 
known until within the last 20 or 30 years. “When we 
originally founded our dockyard establishments,” says the 
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Controller of the Nav y; “the 8 size of the ships was not 


half or a quarter what it is now.” There is a little exag- 
geration in this, certainly ; bat it is quite true that, even 
so late as 1830, the largest ships we had were 205ft. long ; ; 
whereas we now have 22-gun ships—like the North Star 
995ft. long; line-of-battle ships, like the Howe, 260ft. 
frigates, like the Ariadne, 280ft.; the Queen's yacht, 
300ft. ; and the Orlando frigate, slightly over 300ft. If we 
take the iron-cased ships into consideration—as we must in 
all our discussions henceforth—these figures instantly spring 
up to 380ft., which is the length of the W arrior, Black 
Prince, and Achilles, and to 400ft.—the length of the new 
ships for which several firms are now tendering. 

And here the question of dock, as well as basin, aecom- 
modation rises into seen Tote for in this we are sadly 
deficient. At Portsmouth we havea pair of docks capable 
of opening into one, with a joint length of 612ft. But 

















there is only a depth of 25ft: over the sill of the inner 
dock at high water, and the Warrior will draw nearly 
ift. when ready for sea. This is the dock into which she 


is shortly to be taken, for the purpose of having her 
launching cleats removed from her bottom, and the botts ym 
cleaned. As she at present draws but about 251t. or 24ft. 
only, and as wag can wait upon the tide to carry her over 
the bar of the harbour without inconvenience, there will 
be no di ficulty. in this case. But, in war time, it would be 
quite otherwise. No other dock capable of receiving the 
Warrior yet exists in any Admiralty rd, although, 
we are glad to s: ay, that at De ‘vonport two, cap: ible of being 
opened into a single length of 457ft., are in cc urse of con- 
struction. We will not here discuss the question of private 
docks, because, under no circumstances, can these be con- 
sidered as any other than auxiliaries to the Admiralty 
establishments. It will be sufficient, therefore, to say of 
them, that only one or two such docks, fit for rec: iving our 
iron-plated frigates, exist in the country, and only one of 
these is upon the South Coast. 

We have now shown with suft icient cle arness, We believe, 
that the construction of a number of large docks and steam 
basins for the use of the Royal Navy has to be proceeded 
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with. ‘The question next arises—Where are these to be 
built? This has been partly answered already 7 the 
Admiralty resolving, on the recommendation of : Par- 


Committee, to extend Chatham oived by 
There are ob- 


lis mentary 
the addition of such works on a large scale. 
jections to Chatham as a site for a large naval steam 
arsenal. In approaching it - the intricacies of the navi- 
gation between the Nore and Sheerness have to be threaded, 
and then twelve or fifteen miles of a narrow, shallow, and 
winding tidal river, have to be traversed. It appears im- 
pe sible to re ly upon the requi red depth for our largest ships, 
unless considerable portions of this river are dredged, and 
much of it embanked—both very expensive operations. 
But, as a set off to these considerations, it has to be admitted 
that, with steam power, the passage up such a river is easy 
of accomplishment ; and also that, in these days of long 
range ordnance, and fire shells, is highly desirable to 
place our arsenals out of the reach of an enemy’s 
ficet. And besides this, some such arsenal is absolutely 
required on the Thames or the Medway, in order to meet 
the contingencies which may fairly be expected to occur in 
the event of our fleets engaging enemies in the North Sea 
or the Baltic. 








an extensive establishment already exists, can be found, 
probably, for this purpose. At the same time we cannot sup- 
press the fact that the extension of Chatham Dockyard, in 
the manner suggested, will debar us from increasing the 
draught of water of our ships. 27ft. water at half tide is 
all we are promised in the Medway. And yet, while we 
are doubling the lengths and breadths of our ships, it 
would be an excellent thing to have an increased draught 
of water to caleulate upon. The French have deep water 
arsenals, and may be disposed to give a portion of their 
ships a draught of 3Oft., or even more. If they do this 
they will infallibly secure many advantages, which the 
very docks and basins that we are about to build will 
effectually prevent us from rivalling. 

Nor will the extension of Chatham yard, whatever its 
advantages, be alone sufficient. We must have a second 
steam arsenal, at least, in the south, for the use of our 
Channel and Mediterranean squadrons. Where shall this 
be? It cannot be at Portsmouth, for the mouth of the 
harbour is barred by a shoal having only 27ft. of water over 
it at high water neaps. Keyham may be extended, but 
that alone will not suffice. * C: aptain ‘Washington thinks 
the Southampton Water a very favourable position. But 
we must reserve the further consideration of the matter 
for a future article. 





JRON BRIDGES. 


AN entirely new work—*“a complete tre itise "—on cast 
and wrought iron bridge construction*, has just appeared 
from the pen of Mr. Humber, w) », by the way, in 
connection with bridges, always se king of a bridge 
from New Holland Hull.’ f 


v 1e appearance of such a 
book, which, let us observe, contains no portion of the 








matter of Mr. Humber’s large work, issued a few years 
ago, and entitled, “A al Treatise on Cast and 





Wrought Iron Bridges and Girders,” may serve to mark 














period in the history of our pontine construction. We 
have not much available literature of this kind. 
Up to the date of publication of Edwin Clark’s 
work upon the Britannia and Conway bridges, there 
was little save a miscellaneous assortment of fin rs” 
upon the subject. The fragment iry and = empirical 
contents of Mr. Brees’ works will be remembered by 
middle-aged enginects ( mentions them 
now. Po x Demy SCV, ther less than two years 
ago at Bombay, wrote t lvantage, but he was not 
an authority on. bride ‘ir. Bow published an unpre- 
tending but excellent Little work on bracing in 1850. We 





do not, of course, forget the series of big royal octavos. 

written by a dozen different authors, more or less, and 

published some years ago under the title of “The 
*E. and F.: N. Spon, Bucklersbury. 


Our North Sea fleets must have a place to 
run to for repairs,and no better place than Chatham, where | 














Theory, Practice, 
Iron, Timber and Wire.” 


and Architecture of Bridges, of Stone, 
The blue book also, con- 


‘swing. And last of all comes the § Saltash bridge, which 
is really two bridges in one, the arched tubes requiring 


taining the report of the Parliamentary Committee of | exactly the same ‘strength as if no suspension chains were 


1847 upon the application of cast and wrought iron to 
railway structures, contained much valuable matter. 
One of the best essays which has appeared in 
connection with bridges during the last few years is 
Mr. Robert Stephenson’s article on Iron Bridges, 
eighth edition of the Ene yclopedia Britannica. A for- 
midable publication descriptive of the Victoria (St. Law- 
rence) bridge, has lately appeared, but, from its magnificence 
and exclusiveness, it must be looked upon as having more 
of a monume ntal than a practical character. Among 
all the w or ks ehid h we have mentioned, as well as among 
those which we have not mentioned, there is none which 
could, with propriety, be called “a complete treatise,” as 
Mr. Humber’s last work professes to be, and, within cert: iin 
limits, doubtless is. We may at least say that Mr. Humber’s 
work is up “ the current practice of the hour. We 
may look over its pages, and, in many instances, learn what 
works are now in progt and how they are being made. 
Here are the fullest details of the Westminster, the Charing 
Cross, and of the Londonderry bridges—not one of them 
completed. And how different in structure are these 
from those which would have occupie d prominent 
¢ ten years ago in a book devoted to railway and other 
‘ 





"CSS, 


works 






First of all, among the bridges pictorially illustrated for 
the reference of the engineer, is Sir W. Cubitt’s new bridge 
at Rochester. This is a triple arched structure, with one 
segmental span of 170ft., and two of 140ft. in cast iron, the 
ribs 4ft. Gin. rather too much embellished with 
panels in alto relievo. Next is a cast iron arched skew 
bridge on the Gloucester and Stonehouse junction of the 
Midland Railway. With but a single span of 83ft. din. 
on the skew this structure presents no striking peculiarities 
-each arched rib with its spandrils attached being cast 
in two pieces only. The drawing of the Westminster 
re is one to be studied. The beautiful curve of the 
parallel to an ellipse—is matched by nothing else in 
There is something in the shape of the arches, 
pointed although they are, of the Ponte della 


dec D 





arches 
England. 
slightly 


Santa Trinita over the Arno, at Florence, which might 
have suggested their beautiful form to Mr. Page. As 


for the details of this magnificent thoroughfare at 
Westminster, Mr. Ilumber gives us at least a 
hundred detailed drawings. The foundations are shown 
in the clearest manner, not a pile being excluded from the 
plan. The metal sheathing of the piers, the combination 
of cast and wrought iron in the arched ribs, the 
plates under the readway, and the beautiful form and de- 
corations of the bridge, as a whole, will long make it 
remarkable among all structures of its kind. Next we 
have Mr. Fowler’s handsome bridge at Pimlico, with its 
four segmental arches of 175ft. span each, the ribs being 
made wholly of wrought iron, and the largest, of that mate- 
rial, ever applied in anarch. Here, unlike the 
Westminster bridge, there is provision for correcting 
expansion or contraction by wedges at the feet of the 
ribs, the ribs abutting upon the piers through semi- 
circular cast iron blocks fitted to their ends, and bearing in 
similarly curved cast iron shoes. For those who like an 
example of everything, we would say do not forget the 
Pimlico bridge. It exhibits the use of wrought iron under | 
compression as well as under many other disadvantages, 
but it cost £90,000 (not a large sum), and is handsome, and 
probably safe for this generation. Proceeding with the 
enumeration, we have the triple-span plate-girder bridge, 
carrying the Staines, Wokingham, and Woking Railway 
over the Thames at Staines. There is one span of 88ft. Gin. 
in the clear, and two of 85ft. 3in. 
ported each on three 6ft. cylinders. 

plates of various thickness, are 7ft. 
next bridge is a terribly skewed swing on the Mid- 
land Railway. The next is a_ single 200ft. span, 
being a wrought iron hollow girder bridge, carrying 
the Melbourne and Williamstown Railway across Salt 
River, in the colony of Victoria. The girders are 13ft. din. 
deep, including cells, and the work, having been done by 
Messrs. Fairbairn, will probably need no further descrip- 
tion. Drawings of the Warren’s girders forming the via- 
ducts erected by Lieut. Col. 
Bombay, Baroda, and Central Indian Railway, follow next. 
As for all the others, the minutest details are given. A 
railway bridge over the Ebro, in Spain, follows: the 
being 108ft. Sin. The girders are trellised. 
the next is the Jumna bridge on the East Indian Railway ; 
the spans being 206ft. Here there is a cellular wrought 
iron top chord, the bottom chord being formed of parallel 
wrought iron bars. ‘The diagonals are flat strips of plate 
iron, the uprights, except near the ends, being formed of 


The girders, of 
6in. deep. The 


spans 


angle og Next come Mr. Brunlees’ Kent and Leven 
viaducts, by which the Lancaster and Ulverstone Railway 
crosses the head of Morecambe B: v. The Beelah and 


South Durham Railway are next 
the Londonderry bridge, with 
trellis givers over six 119ft. spans, exclusive of one 
swing bridge spanning 119ft. The construction is much 
the same as that of the Charing-cross, in progress under 
the Fro of the same engineer, Mr. Hawkshaw, and 

scries of plates is also devoted. This bridge 
lines of rails, and will have 


Deepdale viaducts on the 
shown. ‘Then we have 


to which bridge 
will carry four 





154ft. in ‘* clear. The bases of the present Hungerford 
piers: will | » retained, the intermediate piers being made 





rhe « stance-proces 
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ly 
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introduced to keep the 
uble and parallel in each truss, from 
tent purpose. 
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diagonals » Whichare ¢ 


bucklin g, serve an 








plates show a lattice bridge, of five 140ft. din. spans, car- 
rving the Barcelona and Saragossa Railway over the river 
The next is a lattice bridge, carrying the same 

il over the Alcanadre, a single span of 245ft. 
from ntre to centre of piers, and two side spans 
of 65ft. each. Next follow two more lattice bridges, 
erected abroad. ‘The next is the railway bowstring 


skew bridge of IS87ft. span, at Windsor. Next 
follows the Shannon bridge of the Midland Great Western 


in the | 


buckle | 


arches of 


eight spans of 


The next series of | 


| 





| tions, 


The two piers are sup- | 


Kennedy, on the line of the | 
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| 
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| 
| 
| 
| 
| 
which have swept away—not those which have established or per- 


employed, while the chains are necessarily as heavy as if 
there were no arched tubes. 

In this hasty enumeration of the bridges which Mr. 
Humber has illustrated by working drawings, we may 
discover every type of bridge structure now prevailing, 
excepting only the suspension bridge. Twenty years ago 
several of these varieties of br idges were unknown, and 


the only resource for crossing spans of from 30ft. to 200ft. 
was by masonry or by cast iron arches or girders. Upon 
another occasion we shall return and 


to the wuyets 
exmnine the details of some of the structures which have 
been mentioned. 


CONFISCATION OF INVENTIONS. 
(From the Times.) 


Tur immense public works which the demands of a civilisation 
daily becoming more fastidious and more exacting originate, the re- 
construction of our ordnance and the remodelling of our navy, the 
French commercial treaty, and the competition which it has intro- 
duced between two industrious and intelligent races, and the coming 
exhibition next year, all give a peculiar interest to whatever is 
connected with the process of invention. It is to that faculty that 
our society owes almost everything which distinguishes it from the 
savage state. The art of printing first gave to literature a really 
civilising influence over the mass of mankind. The mariner’s com- 
pass alone enabled us to penctrate to every portion of the planet we 
inhabit. Gas is our best police, and steam our most useful drudge, 
The means by which these things have been effected is the inventive 
faculty, and it is of the last importance to know that there is nothing 
in our laws which tends to impede the exertions of a power so in- 
calculably valuable to the human race. We do not mean that there 
has ever been any tendency to undervalue the faculty of invention 
any more than there has been any tendency to underestimate the 
utility of wealth, But the value set on wealth did not prevent man- 
kind from seeking for it by laws which tended directly to impoverish 
those whom they were meant to enrich, and it is quite conceivable 
thai invention may have suffered by a similar system of fostering 
and over-protecting. We invite the most careful consideration of 
practical men and of abstract thinkers to the subject, and recommend 
them to take as a point of departure a very sensible and well 
reasoned speech made by one of the greatest and most successful 
of modern inventors, Sir William Armstrong, in an address 
recently delivered by him at a meeting of mechanical engineers at 
Shetlield. 

After having pointed out with great force and clearness the diffi- 
culties which stand in the way of the manufacture of cannon and 


| of the plates destined to resist the shock of artillery, Sir William 


Armstrong proceeded to notice the obstacles which he conceives the 
Law of Patents to throw in the way of the progress of invention, 
As inventions and inventors have been the special favourites of the 
the reign of James L., such a statement may seem at 
first sight paradoxical; but we know by sad experience that the 
intelligence of legislators is not always equal to their good inten- 
and that it is very seldom anything depending on individual 
energy and ability has been much improved or benefitted by legal 
interference. ‘The most successful acts of legislation have been those 


laws ever since 


petuated restrictions, prohibitions, and monopolies, Every patent is 
a monopoly--a thing odious in law and in commerce, and 
Sir William Armstrong is entitled to a fair hearing when he comes 
forward to question a law of so exceptional a nature as that which 
a limited period the benefit of an invention to the person 
| who can first succeed in making a claim to the Government. 

Sir William Armstrong is of opinion that inventors suffer from 
| over- protection. He thinks they would do much better if the Legis- 

lature were a little less kind to them. Speaking from experience, he 

says that the inventor is obstructed in every direction by patented 

inVventions—inventions that will never be introduced into practice by 

| those who hold them, but capable of useful application if freed from 
| monopoly. Inventions are so protected that, though it is still pos- 
sible to invent, it is hardly possible to make the invention practical. 
A patent ought not, according to Sir William Armstrong, to be 
given to a mere scheme, but only, if at all, for that scheme when the 
difficulties are overcome and it is brought into working order, 
Primary ideas, he thinks, should be the property of all men. Under 
the present system philosophers and men of abstract thought go 
entirely unrewarded, and men who spend a life, like Watt and 
Stephenson, in bringing down to practice principles already known 
reap more trouble and annoyance than their monopoly is worth, The 
favourites of the present system are men who adopt some very 
obvious and simple expedient, like the hinge on the sole of a wooden 
clog, which costs them no thought and deserves from the State 
no protection. Moreover, the Patent Law forces a monopoly 
upon men who do not wish for it, but are obliged to obtain it, simpl 
that they may not be excluded from availing themselves of their 
own ideas. We cannot wonder that, holding such opinions as these, 
Sir William Armstrong comes to the conclusion that a Patent Law 
might altogether be dispensed with, and that the inventor would 
fare best if, like the producer, he was left by the State to make of 
his invention what he could, without any attempt to give it by law 
an unnatural and artificial value. We say we do not wonder at this 
conclusion, because a much less clear-sighted man than Sir William 
Armstrong must see that the distinction which he suggests between 
primary principles and their application, however sound and in- 
telligible in theory, would be absolutely impossible to work in 
practice. ‘The distinction would be evaded by the manner in 
which the invention was stated, and an additional difficulty, and 
anew means of chicanery would thus be introduced into legisla- 
tion. 

Sir William Armstrong's authority is especially valuable, because 
he, if any one, belongs to that class for whose benefit patents were 
ere _ and retained. The best argument in their favour is that 
there are men who are induced by the law to spend their lives and 
wert s in perfecting inventions which they would never undertake 
without such an inducement; now, exac ‘tly such a man is Sir 
William Armstrong. The nation is reaping at this moment the 
results of the patient industry and careful thought of many years ; 
and yet this man of endless experiments steps voluntarily forth to 
tell us that the protection given by our laws to the class of which 
he is the head and the ornament is worse than useless, and that the 
principle of laissez aller applies just as much to invention as to 
trade. 

We commend this weighty opinion to the earnest attention of the 
public. Can it really be that we have all this while been counter- 
working ourselves, and retarding that which it is our specia) 
object to promote,—the progress and development of invention ? 
It was the discovery cf Arkwright that enabled England to bring to 
a successful conclusion the war against France. Can it be that 
on a question so unspeakably important as the manner of treating 
such an invention, we are not proceeding on sound principles? 
he matter deserves the most careful consideration. is it true that 
monopoly is always injurious, and that the case of patents, which has 
been assumed as an exception to the rule, is in reality no 
all? We have seen the same things with regard to 
usury laws, and those navigation laws which were 


secures for 














so long 
exception at 
vriculture, the 


once believed to be the foundation of England's strength. Is the 
latent Law to be added to the list of errors which have been com- 


mitted by assuming exceptions which do not exist? If the Patent 
Law is to be defended it must be on the ground not of its benefit to 
inventors, but rather of its utility to the nation. Does the nation 
gain more by the encouragement than it loses by the obstruction of 


Railway, two bowstring spans of 165ft. each, and a| a Patent Law? Would inventions take place in equal numbers if 
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there were no patents, and would such inventions as were made be 
equally beneficial? The former question we are unable to answer 
distinctly. We can only suggest the observation, that a consider- 
able number of persons usually claim, and probably deserve, the 
merit of a patent invention, which seems to show that a factitious 
stimulus is not wanted. On the second point we can have no 
doubt. There are numberless inventions which never arrive at the 
ed stage because they are nipped in the bud by the impossi- 
vility of dealing with the numerous and imperfect patents which 
already occupy the ground, as useless to their owners as fatal to new 
inventors. ‘he Patent Law has never given satisfaction, just as 
Protection never gave satisfaction to the protected interest. May 
not, then, similar results flow from the same cause—the nursing 
and coddling an occupation which would do better if left entirely to 
itself ? 


THE PATENT OFFICE AND PATENT LAW. 

Sm Wiuram Armsrrone’s demand for free trade in inventions 
leads us to refer to the Patent Office, its revenue, and expenditure. 
This office is the most cramped and worst lodged of all our public 
establishments. ‘Che ground-floor rooms of the Master in Chan- 
cery’s office was let to the Commissioners of Patents in 1853, at an 
annual rental of £490. All who have had occasion to consult the 
books in the library can bear witness to the inconvenience sus- 
tained by the want of space. This library increases, by purchases, 
gifts, and printed documents, at such a prodigious rate, that standing 
room will not shortly be afforded to those who wish to consult the 
books therein. ‘This library is open daily till four o’clock for the 
inspection, to the public, of all records of patents and inventions 
in the United Kingdom and foreign countries, without payment of 
any fee. The Court of Chancery requires the rooms, and has given 
the Commissioners of Patents notice to quit. No suitable building 
can be found in the immediate neighbourhood of Chancery-lane, to 
be had either by hire or purchase. The Commissioners, having 
a valuable collection in models of machines and implements, 
with portraits of inventions, have been granted a portion of 
the grounds and buildings of the Museum at Kensington, and 
there these interesting memorials are to be seen gratis. This 
Museum of Patented Inventions necessarily increases, and if every 
patentee were to send in a model, in a few years the building would 
occupy several acres of ground. In the United States, before a 
patent is grauted, a model must be deposited, and if we pursued the 
same system here there would be fewer patents taken out of a direct 
piratical character. Very few applicants for patents consult the 
records at the Patent Office, and the consequence is, that numerous 
patents are granted for precisely similar objects, each person 
believing himself to be the first inventor. This is the great flaw in 
our patent system. Every man may get a patent, unlsss a living 
patentee is cognisant of the application, and opposes it. This is a 
disgrace to an establishment whose officials absorb £6,459 per annum 
in wages, and who close their offices at the early hour of four p.m. 
It is disereditable to the age that there should be no supervision over 
he provisional specifications sent in. The superintendent of speci- 
fications has a good salary, and a numerous staff of well remunerated 
clerks. Whenever there is reform in this office, the commissioners 
should reorganise this department and make it of more practical 
utility. It ought to serve as a protection to patentees, and be of 
assistance to those who apply for patents. 

The commissioners have printed the old specifications of patents, 
with the drawings attached thereto, from 1623 to 1852. ‘These valuable 
records of inventions are 12,977 in number. They have been 
indexed in series and subjects, and the indexes are printed and 
published also, Since 1802 the specifications have been published 
under the Patent Law, so that there is a complete record down to the 
end of 1860, All specifications are to be had, whether the patent has 
been granted or not, eight months after the date of first application 
for provisional registration. ‘To give an idea of the business done 
under these laws, we may state that 3,196 persons applied 
for provisional protection in 1860, and out of this 1,135 did 
not complete their plans, so that only 2,061 patents were 
granted. Although patents are granted for fourteen years, 
they become void if, at the end of the third year, the addi- 
tional progressive stamp duty of £50 is not paid, and a further duty 
of £100 at the end of the seventh year. Out of 4,000 patents in 
1852 to 1854, no less than 2,814 were not worth paying £50 to pro- 
tect, and so they became public property. Out of the 1,186 that paid 
the £50 at the third year, 796 became void. We do not see how 
these figures can bear out Sir William Armstrong's tale of the 
injurious influences of class legislation and the trammels of pro- 
tection, for, at the end of the third year, 70 per cent. were forfeited ; 
at the end of the seventh year 90 per cent. ; and of the 10 per cent. 
left we may feel assured that several have been held by one patentee 
tu protect some lucrative investment. We would ask Sir William 
Armstrong, in the face of these facts, who derives the greatest 
advantage from inventions—the patentees or the nation ? 

The income of the Commissioners of Patents for 1860 was :—On 
stamp duties, £108,132; and on sale of specifications, £1,439 ; 
which, with a yearly balance of sums from 1852 to 1859, gives 
£156,072. The expenditure was as follows:—Fees to the law 
oflicers, £8,820; their clerks, £801 15s.; compensations, £4,584 ; 
incidental expenses, £5,024; paper, 2,419; stationery, £1,177; 
printing, £12,285 ; expenses at Kensington Patent Museum, £1,134; 
revenue stamp duty paid to the Crown, £20,195; which, with other 
items, leaves a balance of £92,044. The Commissioners, having 
printed all the old specifications, have an accruing yearly surplus of 
about £50. Out of this tax on the brains of the nation it is pro- 
posed to furnish a building suitable for the wants of the Com- 
missioners. In 1858 it was proposed to set apart a portion of 
Burlington House for the purpose, but the scheme was abandoned. 
The Commissioners report that :—- 

“ It is intended to make the Patent Office Museum an historical 
and educational institution for the benefit and instruction of the skilled 
workmen employed in the various factories of the kingdom, a class 
which largely contributes to the surplus fund of the Patent Office in 
fees paid upon patents granted for their inventions. Exact models of 
machinery in subjects and series of subjects, showing the progressive 
steps of improvement in the machines he each branch of manufac- 
ture, are to be exhibited. For example, it is intended to show in 
series of exact models, each important invention and improvement 
in steam propellers, from the first engine that drove a oat of two 
tons burthen to the powerful machinery of the present day, pro- 
pelling the first-rate ship of war or of commerce. The original 
small experimental engine that drove the boat of two tons burthen, 
above referred to, is now in the Museum, and is numbered * one” in 
the series of models of propellers. The commissioners are in pos- 
session of a large number of valuable models, remaining in their 
cases, for the reason that room cannot be found for exhibition in the 
very small space assigned to them in the Museum at South Ken- 
sington, ‘They are also, and for the same reason, obliged to postpone 
the acceptance of many valuable models offered as gifts by manufac- 
turers and inventors.” 

This museum ought to be on the same premises as the Patent 
Office and Library; and when the commissioners are housed in a 
building capable of spreading out their stores of knowledge, we 
would suggest that the specifications be bound in volumes, embrac- 
ing separate and distinct subjects agreeing with the indexes, and then 
less than a month will be spent in finding out, by looking over 
boxes of specifications, what an applicant desires to know.—Mit- 
chell’s Steam Shipping Journal. 











Census or Victorta.—The gross results of the census for the 1st 
of April, which have been issued from the Registrar-General's 
office, show the population to be :—Males, 328,651, showing an 
increase since 1857 of 64,317; and females, 211,671, showing an | 
increase since the same date of 65,239. The total population, there- 
fore, according to the last census, is 540,822, showing a gross increase 
since 1857 of 129,556, or about 31 per cent.—<Australian and New | 
Zealand Gazette. 


A New Avyasruetic.—We learn from the Medical Times and 
Gazette that a new anesthetic has been brought to the notice of the 
profession at Boston. For the present it is called kerosolene, and 
it is found in the distillation of the kerosene oil from the Albert 
coal. It comes among the first products of the distillation, and in 
large quantities. Professor H. J. Bigelow, who has been testing its 
valne for anesthetic purposes, gives the following account of it:— 
“ This fluid presents remarkable properties. It is tasteless as water, 
volatile and inflammable as ether, though burning with a dense 
white light, of a faint chloroform odour, which, as it evaporates, 
changes to that of coal tar, and then disappears absolutely and 
altogether; so that a handkerchief saturated with the fluid has, at 
the end of afew minutes, when dry, no odour at all, nor has the 
room or atmosphere where it has been used any trace of its presence. 
Both ether and chloroform leave, in different degrees, a persistent 
fade, and stale aroma after evaporation, as is well known. They are 
also far less agreeable to inhale than this new agent, which has 
thus an obvious advantage over either of them. A few whiffs 
were sufficient assurance of its efficacy as an anwsthetic, which, 
with its other qualities, as I ventured to remark, would place 
the kerosolene beyond any known anwsthetic, provided its 
use was not followed by headache, vertigo, or other unpleasant 
symptoms, and provided it should prove as free from danger as 
ether. Subsequently I inhaled the new vapour, which Dr. Hodges, 
at my request, administered. Complete insensibility supervened, 
lasting several minutes, with some diminution of the volume of the 
pulse. Its effect was wholly agreeable, leaving neither headache, 
nor nausea, nor bad taste.” After describing three cases in which 
he had used it, intermitting pulse and partial asphyxia having been 
produced, he says :—“ In conclusion, it may be remarked of these 
three cases that they are insufficient for satisfactory demonstration, 
and that their common and unfavourable symptoms may well have 
been but a coincidence ; yet they suggest some caution in the use of 
the kerosolene vapour. It is probably more potent than that of 
ether, requires a free admixture of air, and may produce upon the 
system some impression or influence other than that of the mere 
intoxication attendant upon the use of ether. In awaiting further 
evidence it may be considered established that kerosolene is an 
anwsthetic of undoubted efficacy, and that it possesses certain re- 
markable and attractive properties peculiar to itself.” 

Kurracnee Harsour.—The importance of a harbour and port at 
Kurrachee at once struck the mind of Sir Charles Napier after the 
conquest of Scinde. The question subsequently occupied the minds 
of Lord Elphinstone, Lord Falkland, Sir Henry Leake, and Mr, 
now Sir Bartle) Frere, when Commissioner of Scinde. Mr. Hardy 
Vells, a civil engineer in India, reported upon the scheme, and his 
report, with other papers and correspondence, were referred to Mr. 
James Walker of London, for his opinion, On the 8th September, 
1856, Mr. Walker submited his report upon the subject. He con- 
sidered the scheme as feasible, and to be accomplished at a moderate 
expense, when compared with its national importance. The 
principal object to be arrived at, as stated in the Com- 
missioner of Scinde’s report, was the “deepening of the water 
over the bar.” This bar begins at Manora Point, and 
stretches across the entrance of the harbour, in an easterly 
direction, for nearly 1,000 yards. Its width is about 300 yards at 
Manora Point, diminishing towards the eastward. ‘The low water 
spring tide depth over it is from 9ft. to 12ft., high water about 16ft. 
The bar is formed by the current from the harbour meeting the 
coast tide, its velocity being checked and rendered insufficient to 
sustain in mechanical suspension and carry out into the tide-way 
the matter brought in front of the harbour from the westward by 
the heavy seas during the southerly gales. It is considered that 
no permanent good can be effected by dredging upon the bar itself, 
and the following are the means suggested to remove it:—Firstly, 
preventing the ebbing tide from spreading and wasting its force, 
until it has carried the sand of the bar into deeper water, or into a 
stronger cross tide. Secondly, giving the water that passes through 
the entrance to the harbour at each flowing and ebbing tide the 
right direction. Thirdly, increasing the quantity of water thrat 
passes through the entrance at each tide, by dredging the shoals 
that are in the way of navigation or otherwise. Fourthly, 
shutting off, as much as possible, the heavy southerly and 
south-westerly seas from the mouth of the harbour, and either pre- 
venting any sand that may be brought from the westward, from 
coming at all in front of the harbour, or at least carrying it out into 
deep water before it can do so.” To effect these ends it is proposed 
to close up the Chinna Creek, and thus form a natural reservoir of 
water for producing a sufficient scour to keep the channels open ; to 
further increase that scour by a bank and pier extending from 
Keamaree southwards; and to shut off and break the violent seas 
from the south-west by a pier from Manora Head, which will 
have the tendency to throw off the cross tide from the harbour'’s 
mouth, and allow the tidal current out of the harbour to act 
upon the bar, removing it into deeper water. The Layari River is 
thrown out of the question altogether, as it will be of little use in 
assisting to keep the channel open, being only a mountain stream, 
entirely dry, except during the rains, which are seldom more than 
ten days in the year, and those days following consecutively. It is 
also proposed to have a new channel for boats, with a basin and 
docks. No estimate is given of the cost of these works, as there were 
no local data to go upon for framing an estimate. On the 28th of 
October, 1858, Mr. Walker submitted a second report, after a 
survey made by Mr. William Parkes, a_ civil engineer sent 
out purposely to examine into the question. In this report the main 
features of the previous report are adhered to, viz., the breakwater 
or west pier from Manora Point; a stone bank or groyne 
extending from Keamaree southwards; and the closing of the 
Chinna outlet. A slight alteration is made in the position of the 
docks, and a new channel for diverting the Chinna Creek waters is 
substituted in place of the openings in the Napier Mole necessary for 
scouring out the channel. The cost of those works are thus esti- 
mated, allowing 10 per cent. for contingencies :— 

.. £110,000 
«+ «42,000 


Manora Breakwater .. 
Keamaree Groyne .. 


. - - . 
- on o. 
. 


Napier mole bridge .. . e- 40,000 
Native Jetty or Quay oo ee ee e. 25,000 
New Channel. . ‘“ oe oe ee -. 138,000 
Chinna Creek Stoppage .. ee . ee ° 9,000 


£247,000 
To this add for East Pier, if required .. oe e+ 40,000 


£237,000 
or in round numbers say £300,000, for the improvement of the 
harbour, exclusive of the basin and docks. ‘These, with the neces- 
sary dredging apparatus, are estimated to cost £300,000, and the 
graving or repairing dock £30,000. ‘The total estimate, then, for all 
the works recommended, in order to make Kurrachee suitable for 
an extensive trade in shipping of large tonnage, is— 


For harbour and entrance ee ee e -- £300,000 
Basins and quays... ee . . ee «- 300,000 
Graving dock oe oe ee o ee «- 60,000 





Total se +e oe ++ £660,000 


This expenditure is proposed to be spread over several years, at the 
rate of £100,000 annually. In January, 1860, after some four years 
of correspondence, emblematic of Indian progress, the works were 
commenced, the Government having sanctioned twelve lakhs and 
eighty thousand rupees for the following works :—The Keamaree 
Groyne, the Napier Mole Bridge, the native jetty, and the channel 
for the diversion of the tide waters flowing through Chinna Creek. 
These works are now being constructed. On the 24th of November 
last Lieutenant A. D. Taylor, I. N., calls in question the suitability 
of the scheme now being carried out for effecting the desired im- 
provements, and proposes several alterations. On the 16th of January 
ast Mr. Walker replies to the objections raised by Lieutenant 
Taylor. He agrees to some of them in part, and admits their validity, 
but he objects to the alterations proposed. Calcutta Engineers’ 
Journal. 





Loans of from 30 tons to 35 tons weight, including the heavier 

rtions of the machinery of the Warrior and Black Prince, have 

en successfully moved from Messrs. Penn’s works to the place of 
shipment, by means of Bray’s traction engines. Messrs. Penn state 
that these engines, when used by them, have always worked well. 


Tue Great MetRopouitan Sewer.—The low-lying district of the 
metropolis between Stratford and Barking Creek at the present 
moment is in the ion of some 1,500 navvies, bricklayers, and 
masons, who are employed in building up a sewer, by the side of 
which the great cloaca of old Rome dwindles into insignificance. 
This sewer, or rather this treble line of sewers, for they run three 
abreast, forms the last portion of the gigantic system of the main 
drainage of London, for the completion of which a sum of £3,000,000 
raised upon the security of local rates, is now being expended by 
the Metropolitan Board of Works. This threefold sewer will carry 
to the Thames the whole of the sewage of the three districts, into 
which, for the purpose of drainage, the metropolitan area of fifty- 
nine miles, on the north side of the Thames, has been divided. 
Along the left one of these capacious brick vaults—or iron tubes, 
where rivers and roads are to be crossed—will flow all the contribu- 
tions of the thousands of smaller pipe drains and smaller sewers 
which ramify through the northern and north-western part of 
London, between Hampstead and the River Lea. The middle tube 
will convey to the Thames all the sewage that will be collected by a 
monster brick tunnel 9ft. in oeight, passing from Kensal- 
green under the Paddington Canal, under the Great Western 
Railway, along Oxford-street, Regent Circus, Hatton-garden, 
Clerkenwell, Shoreditch, and thence to Stratford. The right- 
hand one of this triplet of tunnels will carry from Stratford to 
the Thames all the sewage that the low-level sewer, which is to 
commence at Chelsea, to pass under the proposed Thames embank- 
ment, through the City, the Minories, and Tower-hill, will bring to 
Stratford, and which engines of 1,250-horse power will pump up to 
the higher level of the great outfall sewers. The work of construct- 
ing this giant sewer—far more extensive than that of making a rail- 
way—has been undertaken by Mr. Furness, for a sum of £625,000; 
the length is 5} miles, so that the cost is nearly £120,000 per mile. 
In its course the sewer will cross streams and roads, pass under and 
over railways, by bridges and tunnels. It already employs ten 
steam engines and locomotives, and the before mentioned army of 
1,500 workmen.—Morning Chronicle. 

INFLAMMABILITY OF PaRarrinE.—It will be remembered that a 
Mr. and Mrs. Stokes, of Paddington, lately lost their lives in conse- 
quence of the explosion of a paraftine lamp, into which, while it was 
being filled, Mrs. Stokes had accidentally dropped a lighted match. 
At the inquests upon the bodies a verdict of “ Accidental death ” was 
returned. Among tho evidence, that of Dr. Odling, analytical 
chemist, of 6, Prince’s-place, Kennington-road, was important. He 
produced a sample of what was described as the genuine paraffine 
oil, and also another sample of oil which it was asserted had been 
purchased for the deceased at a shop in Margaret-terrace, Paddington 
Green. The witness showed that the genuine oil would not ignite 
by the insertion of a lighted match, and could not possibly 
explode; but the other sample did explode. It was, no doubt, 
the cause of the explosion that the latter had been used. 
Dr. Odling experimented with a part of the explosive oil, which 
had been left untouched in the can, and an ordinary sample of 
the Paraffine Light Company’s oil--first, by showing that the 
explosive substance gave off an explosive vapour in the ordinar 
temperature, whereas the latter oil did not; and, secondly, with 
lighted matches, set the explosive oil in a sheet of flame. The 
company’s oil would only burn like a wick. He denied that the 
explosive substance was paraffine oil. It seemed a dangerous 
substitute, and to be a petroleum oil; its gravity was but 
about 794, but Young's patent paraffine oil was 820, making 
the oil that exploded to be twenty-six degrees lower than that of 
Young’s. Mr. Woods, the retail vendor, was examined at some 
length. He had been made an agent of the Paraffine Light Company 
for the sale of their oil since 1859; during that time, however, he 
was pretty regularly supplied with oil manufactured by another 
party, from Messrs. Lamb and Palmer, of Old Broad-street, as well 
as by the company.—In a lengthened cross-examination by Mr. 
Johnson, on behalf of the Paraftine Oil Company, witness admitted 
that he did not believe the oil that exploded to be Young’s patent, 
nor did he believe it to be Lamb and Palmer's. He considered both 
were excellent articles. He had purchased no oil whatever from the 
company since the 1st of May last, and had been supplied from that 
time by Lamb and Palmer, and if the exploded oil had 
been purchased of him it was probably Lamb and Palmer's, 
which he called paraffine oil, but which was invoiced 
mineral oil.—Mr. Horner, as the representative of Lamb and 
Palmer, said he was prepared to show that their oil, and that of 
Young's, were manufactured of the same material, and that they had 
never sent out oil at such low gravity as:794, but generally from 815 to 
825.—Mr. Johnson said the fact was, the Parattine Light Company 
were the patentees of the parafline oil, and no other oil was called by 
that name until after its introduction about five years ago. It now 
got into such general use that other people were induced to bring 
forward other oils and call them paraffine, although, perhaps, they were 
of a highly dangerous character. The Parafline Light Company 
decidedly objected to any other oil but theirs being called paratfine. 
In connection with the above a correspondent of the Times writes as 
follows :—* After the inquest had been held upon Mrs. Stokes I ob- 
tained a sample of the oil remaining in the can from which the oil 
which had exploded had been taken, and found its gravity to be 
about 795. Upon the application of a lighted match it blazed upin- 
stantly, almost like gunpowder. From what material the oil was 
manufactured I cannot say; but it was of a rather dull colour, and 
had much of the odour of a coal oil. At the same time I obtaineda 
sample of oil of a similar character from the shop at which the oil 
used by Mrs. Stokes had been bought; but, in this instance, the 
gravity was 815. It lighted with difficulty when a strip of burning 
paper was held to it. Had the oil used by Mrs. Stokes been of the 
like gravity, the accident which terminated so fatally would, in all 
probability, have been avoided, even if the burning match had fallen 
into the oil. The explosion undoubtedly resulted from the light 
specific gravity of the oil employed, for at 795 all the paraftine, or 
mineral oils, from whatever material manufactured, are alike explo- 
sive and dangerous. On the other hand, all the paraffine or mineral 
oils, sold under various trade names, are perfectly safe to use 
at and above a gravity of 820; a light dropped inte 
an open vessel of oil of that gravity would be extinguished in- 
stantly. Paraffine, or mineral oils, are manufactured in Great 
Britain from asphaltum, boghead mineral, cannel and ordinary coals, 
bituminous schists, and other substances; and the oils produced 
therefrom by British manufacturers are, for the most part, of gravities 
exceeding 820, and are, therefore, perfectly safe. But large quan- 
tities of paraffine or mineral oils are imported and sold direct to the 
large dealers, and over those oils the British manufacturers cannot, 
of course, exercise any control. It is not to the interest of the 
British paraffine or mineral oil manufacturers to make oils of less 
gravity than 820, because a larger profit is obtained at and above 
that rate than below it. In an economic point of view, it is not 
to the interest of the consumer to use the lighter and explosive 
oils, because with good oil at 820, and above, an equal degree 
of light, combined with perfect safety, may be obtained at a 
less cost. The question will naturally arise, How are the consumers 
to be protected against the sale to them of explosive paraffine or 
mineral oil? The remedies are very much in their own hands. 
There is a small glass instrument called an oilometer, obtainable for 
a few shillings, by which purchasers may ascertain the gravity of 
the oils — to them as easily as they could read off the tem- 
perature of the atmosphere by an ordinary thermometer; those who 
willnotincur the expense of such an instrument may insist upon being 
supplied by the retail dealers with oils of not less than 820 gravity ; 
the retailers will act upon the large dealers, who will be obliged to 
certify to the gravity of the oils supplied by them; and it will be to 
the interest of the trade generally, and of the public also, that the 
light explosive oils should be kept out of the market.” 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months. 


1527. Wimiu1amM Cave Tuomas, Wells-street, Oxford-street, London, ‘ Im- 
provements in metal casing or armour for the defence of ships and bat- 
teries.”—Petition recorded 14th June, 1861. 

1565. WimuiamM Epwarp Newton, Chancery-lane, London, “ Improved ap- 

aratus for transmitting motion.” —A communication from William 

, Sellers and Coleman Sellers, Philadelphia, U.S.—Petition recorded 18th 
June, 1861. 

1643. WinutaM McNavent, Manchester, “‘ An improved method of support- 
ing diagonal, condensing, and other steam engines.” 

1647. Joun Doveury, Craven-buildings, Drury-lane, London, ‘‘ An improved 
apparatus for obtaining and applying motive-power.”—Petitions recorded 
27th June, 1861. 

1659. JAMES BaiLey Hawkins, North-street, Limehouse, Middlesex, ‘ Im- 
provements in the construction of cocks for drawing off liquids and vapours, 
and for regulating the flow or passage thereof.’’—Petition recorded 28th 
June, 1861. 

1671. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in apparatus for manufacturing and bottling erated liquids."—A commu- 
nication from Messieurs Auguste Mondollot and Jean Alphonse Mondollot, 
Paris. 

1673. JAMES SHEPHERD and WILLIAM GoopFELLOw, Manchester, “‘ Improve- 
ments in apparatus for carrying off the scum in the water in steam 
boilers.” —Petitions recorded 1st July, 1861. 

1719. Jouny Epwarp Rep, Fleming-road, Newington, Surrey, “ A safety 
window sash fastener and draught excluder.”—Petition recorded 6th July, 


1s6l. 
1757. Wiu1aM Bripees Apams, Holly Mount, Hampstead, Middlesex, “‘ Im- 
provements in locomotive engines and trains.” —Petition recorded 12th July, 


Sul. 

sil. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in capst and windl "—A ication from Louis Frederic 
Francois David, Paris.—Petition recorded 18th July, 1361. 

1817. Rosert Musuet, Coleford, Gloucestershire, “Improvements in the 
manufacture of cast steel.” 5 

1825. Joun Hexry Jounson, Lincoln’s-inn-fields, London, ‘ Improvements 
in the manufacture of ships’ armour plates and other heavy forgings, and 
in the machinery or apparatus employed therein.”—A communication 
from Hippolyte Ulysse Petit, and Jean Marie Gaudet, Rive de Gier, France. 
—Petitions recorded 19th July, 1861. 

1842. CuarLes Batty, Marylebone-road, Middlesex, ‘‘ Improvements in the 
means of preventing the extension of fire in buildings.”—Petition recorded 
23rd July, 1861. 

1865, BENJAMIN Brown and Ricnarp HackineG, Bury, Lancashire, “ Cer- 
tain improvements in machinery or apparatus employed in spinning 
cotton, wool, silk, and other fibrous substances.” 

18.7. DANIEL Spink, Eastbourne, Sussex, “ Improvements in steam en- 





1999. Epwarp Haerrety, Kearsley, Lancashire, ‘‘ Improvements in extract- 
ing copper from its ores.” a r i 2 

1871. CHARLES RoBeRTSON, Edinburgh, Mid Lothian, N.B., ‘‘ Improvements 
in sights for fire-arms.”— Petitions recorded 25th July, |861. 

1877. WinuiaM Wieratt, Sheffield, Yorkshire, ‘‘ Improvements in the ma- 
nufacture of brushes and brooms.”—Petition recorded 26th July, 1861. 

1881, JAMES BEETEN HERBERT, Newman-street, London, ‘‘ Improvements 
in fire-guards.” 

1883. Ewine Pye Conqvnoun and Joun Ropert Tiomsoy, Laurence Pount- 
ney-hill, London, ‘‘ Improvements in fire-bars for furnace-grates.”—Peti- 
tions recorded 27th July, 1861. 

1891. Wim.tAM MeELRosE, Kingsbridge-place, Millwall, Middlesex, ‘ Im- 
provements in the construction of railway wheels.” 

1893. WENTWORTH LASCELLES Scott, Bayswater, Middlesex, “ Improvements 
in preparing red, purple, and certain other dyes.”—Petitions recorded 29th 

1861, 

sent. teense Braprorp, Fleet-street, London, ‘‘ Improvements in washing, 
churning, wringing, and mangling machines.” 

1899, TuoMAS STOKES CRrESSEY, Burton-on-Trent, ‘‘ Improvements in ma- 
chinery used in the manufacture of casks.”—Petitions recorded 30th July, 


r08re — Woop, Lewes, Sussex, ‘‘ Improvements in refrigerating store- 
houses, and in other structures in which a low temperature is continually 
or periodically required.” 

1907. Joun RyLANDs, THOMAS GLAZEBROOK RyYLANDS, and PETER RYLANDs, 
Warrington, ‘Improvements in joining wire for telegraphic conductors 
and other purposes.” — Petitions recorded 31st July, 1861. 

1915. Joun Cook, East India-road, Poplar, ‘‘ Improvements in smoke-con- 
suming furnaces.”—Petition recorded lst August, 1261. 

1931. JouN HENDERSON and JAMES BROADLEY, Saltaire, near Bradford, York- 
shire, ‘‘ Improvements in means or apparatus employed in weaving.”— 
Petition recorded 3rd August, 1861, 

1939. HERMANN CHRISTIAN MRYER, Hoxton, Middlesex, ‘‘ Improvements in 
slide-valves to regulate or stop the flow of water, steam, or other fluid.”— 
Petition recorded 5th August, 1861. 

1951. Joun Turner and Ropert BucnaNnan Dvunwnett, Liverpool, Lan- 
cashire, ‘‘ Improvements in stamping, endorsing, and embossing ma- 
chines.” 

1953. Joserm MacMoray, Leicester-square, London, ‘Improvements in 
the construction of machines for mincing meat and other substances.” 

1955. ALCIDALIS AveUSTE Romain DaMoissEaU, Paris, ‘* Improvements in 
apparatus for drawing blood or other fluids from the human or animal 


1957. ALFRED ViNceNT Newton, Chancery-lane, London, ‘‘ Improvements 
in the construction of reversible seats."—A communication from Thomas 
Rainey, New York, U.S. 

1959. FRANCIS SILVESTON, Coventry, Warwickshire, “‘ Certain improvements 
in watches.”—Petvtions recorded 6th August, 1>61. 





Invention protected for Six Months by the Deposit of a Complete 
Specification. 
1960. Winu1aM Henry Ricnarps, Newton, Middlesex, Massachusetts, U.S., 
“A new and useful or improved combined knife, fork, and spoon, for 
camp or other purposes.”—Deposited and recorded 7th August, 1861. 





Patents on which the Stamp Duty of £50 has been Paid. 

1851. Tuomas Wortn and Henry Spencer, Rochdale, Lancashire.—Dated 
13th August, 1858. 

1845. WiuniamM Beaumont Nortciirr, Fell Grove, near Huddersfield, York- 
shire. —Dated 13th August, 1858. 

1924. Joun Macintosn, North Bank, Regent's Park, London.—Dated 24th 
August, 185S. 

1875. Joun Norton, Rosherville, Kent.—Dated 17th August, 1858." 

1887. WiLLIAM FREDERICK Papwick, Hayling Island, Hants.—Dated 1{th 
August, 1858. 

2153. Ronert Romaine, Chapel-street, Bedford-row, London.—Dated 25th 
September, 1558. 

1893. Francis Preston and WiLLIAM McGrecor, Manchester.—Dated 20th 
August, 1858. 


Patents on which the Stamp Duty of £100 has been Paid. 


1771. Wiu1amM Topp and Jacos Topp, Heywood, Lancashire.—Dated 14th 
August, 1854. 

1787. WitttiaM Kennarp, Little Queen-street, Holborn, London.—Dated 
16th August, 1854. 

1776. BenJaAMIN O’NEALE StratrorD, EARL oF ALpBOROUGH, Stratford 
Lodge, Wicklow, Ireiand.—Dated 15th August, 1854. 

1777. Joun Norton, Cork, lreland.—Dated 15th August, 1854. 

1760, (Paid but not produced.) Joun Gisson, Paddington, Middlesex.—Dated 
12th August, 1854. 

1788. WILLIAM Burorss, Newgate-street, London.—Dated 16th August, 
1854. 

1847. WiLL1AM Epwarp Newrton, Chancery-lane, London.—A communica- 
tion.—Dated 22nd August, 1854. 





Notices to Proceed. 


867. Henry Grirritas Prossor, Waterford, Ireland, “ Improvements in 
the method of, and apparatus for, preventing the deterioration of grain 
when deposited in the holds of vessels for shipment, and also in the appii- 
cation of the said method and apparatus to vessels engaged in shipping 
grain from one port to another.” 

868. WittiaAM Henry BeppALL, Fleet-street, London, “Improvements in 
apparatus for discharging and distributing the contents of teapots, coffee- 
pots, or other vessels.” 

870. WinuiaM Henry Pxiiuips, Nunhead, Surrey, ‘‘ Improvements in the 
combustion of fuel for generating steam, and for other purposes.” 

872. James Hieeins and Tuomas SCHOFIELD Wuiirwortn, Salford, Lan- 
cashire, “Improvements in machinery or apparatus for preparing 
cotton and other fibrous materials for spinning.” —Petitions recorded Vth 
April, 1861. 

883. Perry G. Garpiner, New York, U.S., “ A new or improved spring.” 

886. Tuomas TayLor, Wellington-row, Bethnal-green, London, *“‘ Improve- 
ments in hinery for the facture of chenille and other circular 
pile fabrics.”— Petitions recorded 10th April, 1861. 











888. WILLIAM McConneL, Manch , “* Improve’ in engines for card- 
ing cotton and other fibrous materials.” 

889. JAMES SHAND and SAMUEL Mason, Blackfriars-road, Surrey, “ Improve- 
ments in steam fire-engines and pumps.” 

892. Tuomas Dox, Poultry, London, Tuomas Smita, Tenter-lane, and 
Loxury Horsrikup, Bank Foundry, Leeds, “* Improvements in the method 
of and apparatus for drying and preparing grain, seeds, or berries for food 
and other purposes.” 

894. CHARLES Noyes KERNot, Gloucester House, West Cowes, Isle of Wight, 
and Martin Dieprict Rucker, Fenchurch-street, London, “ Improve- 
ments in the method of obtaining ammoniacal salts and other valuable 
products from liquors or subst taini ia, and for util 
the residuum.” 5 

898. Samvet Roserts, Hull, Yorkshire, “‘ Improvements in steam engines, 
and in generators to be used therewith.” —Petitions recorded Lith April, 
1861 





861. 
903. Josern Warp, Blackburn, and Ruopes Greenwoop, Whittle-le- 
Woods, I hire, “* impr in hinery or apparatus for 
preparing fibrous materials to be spun.”—Petition recorded 12th April, 
13861 





907. Tuomas Battery, Aston-road, Birmingham, “Improvements in breech- 
loading fire-arms.” x 
212, Hexry Maven and James Wueater, Bacup, Lancashire, “ Certain 
improvements in machinery or apparatus for spinning cotton, wool, flax, 

silk, and other fibrous substances.” 

914. CuarLes Roserts, Douglass, Isle of Man, “Improvements in boots 
and shoes and other similar coverings for the feet.” 

918. James Wriaiit, Bridge-street, Blackfriars, London, “ Improvements 
in the mode of manufacturing and designing postage letter paper, postage 
envelopes for letters, and postage wrappers or covers for momptees and 
other printed matter.”—A communication from John Boyles Murray, 
New York, U.S.—Petitions recorded 13th April, 1861. 

921. Evear Brooks, Birmingham, ‘ New or improved machinery for grind- 
ing and polishing swords, matehetts, and knives, which said machinery 
may also be employed for grinding gun-barrels and files, and for other like 
purposes.” 

923. ALruonsE Sax, Paris, “Improvements in ordnance and projec- 
tiles.” 

925. Ronert CHARLEs Furey, Edinburgh, Mid Lothian, N.B., ‘‘ Rendering 
pills tasteless by means of a coating of albumen.”—Petitions recorded Lith 
April, 1861. 

931. Pirxre GirovLoux, Rue Thevenot, Paris, ‘‘ An improved cooking 
stove.” 

233. Rosert Ransome, Ipswich, Suffolk, ‘‘ Improvements in inkstands.” 

934. CuARLES FLETCHER, Nottingham, ‘‘Improved machinery or appa- 
ratus for the manufacture of chenille.”—Petitions recorded 16th April, 
1861. 

939. Joun Reep Huu, Duke-street, Adelphi, London, “‘ Improvements in 
clutches or connections for machinery.” 

941. Joseru VicKERMAN, Taylor Hill, near Huddersfied, Yorkshire, ‘‘Im- 
provements in syphons for carrying off the condensed water from steam 
vipes.”” 

943. Witttas ALLEN Dixon, Newport, Monmouthshire, “‘ Improvements in 
plastering walls and ceilings.” 

945. Wimu1AM CLARK, Chancery-lane, London, “An improved arrange- 
ment of atmospheric post for the transmission of letters, papers, and 
other despatches and articles in tubes.”— A communication from 
Francois Antoine Kieffer, Paris.—Petitions recorded 17th April, 1861. 

948, HUGO CARSTANJEN, Cologne, ‘* Improvements in the apparatus for, 
and method of, i ing the illuminating power of gas.” 

955. RicHARD ARCHIBALD BRooMAN, Fleet-street, London, “ Improvements 
in producing photographic pictures."—A communication from Adolphe 
Fargier and Nicolas Charavet, Paris.—Petitions recorded 1sth April, 
1861. 

999. Cuartes Carey, Kennington-green, Surrey, “ Improvements in 
the apparatus used in making infusions of coffee and other sub- 
stances.” 

1000. ALEXANDER Henry, Edinburgh, Mid Lothian, N.B., ‘“‘ Improvements 
in fire-arms, and in apparatus to be used therewith.”—Petitions recorded 
22nd April, 1861. 

1037. Tuomas GARNER, Moorside, Worsley, Lancashire, “ Improvements in 
machinery or apparatus for preparing and spinning cotton, wool, 
flax, silk, and other fibrous materials.”—Petition recorded 26th Apri, 
1861. 

1050. Joun Hakcourt Brown, Romsey, Hants, ‘Improvements in appa- 
ratus for lubricating the barrels of fire-arms and ordnance.”—Petilion re- 
corded 26th Apru, 1861. 

1076. Wittiam Epwarp Newton, Chancery-lane, London, “ Improvements 
in desiccating and torrefying farinaceous and other substanees.”—A_ com- 
munication from Francis Huckins, Roxbury, Norfolk, Massachusetts, U.S. 
— Petition recorded 29th April, 1861. 

1167, WiLLiaAM Wueatcrort Harrison, Sheffield, Yorkshire, ‘‘ Improvements 
in tea and coffee urns, coffee-pots, and other vessels for similar pur- 
yoses,”” 

1168. EseNezer Hoskixs, Birmingham, “ An improvement in joints for ar- 
ticles in metal.”—Petitions recorded 8th May, 1861. 

1492. James Durrie.p Harpine, Barnes, Surrey, and WinuiAM Henry 
Winpsor, Rathbone-place, London, “Improvements in drawing ma- 
terials and apparatus for the use of artists.”—Pelition recorded Lith June, 





1861. 

1654. Henry James Rovsz, Alexandria, Egypt, “‘ An improvement in hand- 
lamps.” —Petition recorded 28th June, 1361. 

1676, SorpuiA HELBRONNER-GERSTLE, Paris, ‘‘ Improvements in the manu- 
facture of needle or tapestry work and coloured embroiderings.”—Petition 
recorded 2nd July, 1861. 

1812. Grorek CoLks, Gresham-street West, London, JAMES ARCIIIBALD 
Jaques and Joun Americus FansHawe, Tottenham, Middlesex, “ Im- 
proved apparatus to be used for brushing and dressing cloth.”— Petition 
recorded 18th April, 1861. 

1825. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the manufacture of ships’ armour plates and other heavy forgings, and 
in the machinery or apparatus employed therein.”—A communication 
from Messrs. Hippolyte Ulysse Petin and Jean Marie Gaudet, Rive de 
Gier, France.— Petition recorded 19th July, 1861. 

1871. CuarLes Rosertson, Edinburgh, Mid Lothan, N.B., “ Improvements 
in sights for fire-arms,”—Petition recorded 25th July, 1861. 





And notice is herevy given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 
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*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-ottice order, made payable to him at the Post-oftice, High Holborn. 


ABSTRACTS OF SPEUIFICATIONS. 


T he following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Cuiass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 


54. R. B. Loneriper, Manchester, ** Promoting the circulation of water in 
steam boilers.” —Dated 30th January, 1561, 

This invention relates to the better and more rapid circulation of water in 
steam boilers, and consists in effecting this by means of the momentum or 
impulsive force ofa jet or jets of water issuing from the boiler or boilers in 
which the circulation of the water contained therein is to be improved or 
increased, or from another boiler or boilers. The water, which passes 
through a suitable pipe or pipes, orapparatus conducting it from the boiler 
or boilers to form and supply the jet or jets, has as it issues the 
velocity and impuisive force due to the pressure within the boiler or boilers 
whence is issued. It is then received into another suitable pipe or pipes, or 
apparatus, through which, by reason of the momentum or impulsive force 
it has acquired, it passes and is returned and delivered to the boiler or 
boilers from whence it issued. Then, by withdrawing or passing off water 
from one part or parts of a steam boiler or boilers (by preference the upper 
part), and returning the same water to another part or parts of the same 
boiler or boilers (by preference the lower part) the patentee effects a better 
and more rapid circulation of the water in the boiler or boilers than is 
usually obtained. ‘Ihe improvements also consist in effecting the same 
object, namely, the better and more rapid circulation of water within steam 
boilers, by the employment of a jet or jets of steam, in combination with a 
jet or jets of water, issuing from the same boiler or boilers, or of water the 
temperature of which is not less than the jet or jets of steam, and acting 
and operating in manner analogous to what has been already hereinbefore 
described, so far as regards a jet or jets of water only. 





272. A. V. Newron, Chay ne, London, “* Motive power engine.” —A com- 
munication.— Dated 1st February, 1861, 

In this improved engine three stationary steam tight cylindrical chambers 
are employed, the middle one being fitted with a turbine of any approved 
construction mounted upon a vertical shaft, which turns in bearings carried 
by the cylinder head. is middle cylinder is connected to each of the side 
cylinders by means of two pipes, one of which (from each cylinder) enters 
the middle cylinder above the face of the turbine, and the other below the 
turbine. Each pipe is governed by a shutter valve, the slats or shutters in 
the upper pipes opening inwards to the middle cylinder, while those in the 
lower pipes open to the side cylinders. These two side cylinders are con- 
nected together at top by a branch steam pipe leading from a boiler, and in 
the prolongation of these branches (within the cylinders) cut off valves are 
mounted. By the axial motion of these valves the steam is cut off, and 
exhaust pipes brought into connection with the cylinders. The working of 
the valves is effected by annular floats that are suspended in the cylinders 
from pendent rods, and which, by means of cranks and horizontal rods, are 
connected to arms keyed to the bottom of the valve spindles. To ensure the 
proper relative action of these valves, the upper ends of their spindles are 
connected together by means of short levers, which they carry, being 
coupled by an adjustable coupling rod. A driving pulley is keyed to the 
turbine shaft for transmitting the rotary motion of that shaft to the mecha- 
nism to be driven by the engine. 


Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

292. a7 C, Morean, Norwich, “ Carriage building.”—Dated 4th February 

861. 

In order to prevent noise and sound in the bodies of railway and other 
carriages the inventor employs, in constructing such bodies or parts of 
bodies, two or more thicknesses or layers of wood, which are joined or 
cemented together. Each of such thicknesses or layers of wood is perforated 
with numerous holes, and in joining or cementing them together it is pre- 
ferred that they should be so arranged that the perforations or holes shall 
not come opposite each other, and between such layers or thicknesses of 
wood is interposed a layer or thickness of leather, or of felt, or other fabric 
or soft substance suitable for damping or preventing sound, and in some 
cases such felt or other soft substances may be also applied on the exterior 
and the interior of such combinations of wood, and any other materials,— 
Not proceeded with. 

204. J. Murray, Whitehall-place, London, “ Railway carriages."—Dated 4th 

February, 1301. 

According to this invention it is proposed to cover the entire or the 
greater portion of the roof, bottom, and ends of railway carriages with a 
thick padding of soft or elastic material, so as to form a complete external 
cushion at those parts. This cushion at the ends of the carriages may serve 
in lieu of the ordinary buffers, the entire surface or portions of one end of 
each carriage bearing against the corresponding padded end of the next 
carriage, and so on throughout the train. If found desirable, portions of 
the end padding may be made to interlock or fit loosely into corresponding 
recessed or sunk portions in the end of the next carriage, so that, should an 
axle or whecl become broken or detached, the damaged carriage will be still 
supported by the interlocking of its extremity with the next carriage, and 
thereby prevented from falling. In order to give greater strength to the 
carriage it is proposed to construct the shell or framing with curved in 
place of flat ends, and to envelop this carriage with an outer padding, as 
above described, such padding being, however, flat or corrugated at the 
ends, so that an additional amount of padding will be placed at each corner, 
thereby greatly protecting those parts most liable to fracture.—Not pro- 
ceeded with. 

300. Cart. H. Dixon, Park-end, Sydenham, “ Signalling in railway trains.” 

—Dated 5th Febvuary, 1861. 

For the purposes of this invention there is mounted on the roof of each 
of the compartments of the carriages of a railway train a sliding bar, with 
a spring hook at one end, and through the spring hooks of all these bars a 
line is passed from end to end of the train ; this line is arranged as is now 
usually practised to establish a c ion between the guard's van at 
one end of the train and the engine and tender at the other, the line being 
so arranged that, when it is pulled upon, it causes a bell on the tender to 
sound, ‘To each of the sliding bars a cord is attached, and it passes from it 
over a pulley or through an eye into the interior of the compartment 
beneath it, so that, by pulling on this cord, the sliding bar is drawn back, 
and a sufficient strain is put on the line which passes along the train to 
cause the bell on the tender to sound. In addition to a bell on the tender 
it is preferred to employ also a bell in the guard's brake van, to ensure the 
guard's attention when required. To each of the sliding bars an arm is 
jointed at one end, and, except when the danger signal is given, it lies 
down flat on the sliding bar ; there is, however, a spring under it, which 
tends constantly to make it assume a vertical position ; this is resisted by a 
stop under which the further extremity of the arm enters. When the 
danger signal is given by pulling the cord from within, as before mentioned, 
the sliding bar in receding releases its arm from the stop; the arm is then 
immediately thrown into a vertical position by its spring, so as to be readily 
seen by the guard over the roofs of the carriages, and he is thus able to 
know at once from what compartment the signal came. In order that the 
apparatus may also serve to give signals visible at night, the disc on the 
arm is so placed that, when the arm is in a horizontal position, it hides 
from the view of the guard a lamp immediately in front of it, which, when 
the arm springs up, immediately becomes visible to the guard.—Not pro- 


ceded with. — 
Cass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, Se. 
291. R. Howartn, Manchester, ‘* Machinery for raising pile, or woollen, 

cotton, and other fabrics.” —Dated 4th February, W361, 

For the purposes of this invention, in constructing a machine for raising 
fm on fabrics, the raising surfaces, whether wire-cards or otherwise, are on 
yourds, and are carried by endless chains or bands. There are two sets of 
such raising surfaces, and they are moved in opposite directions, and raise 
the pile in adirection from the centre outwards towards the selvages. The 
chains or bands of each set of raising surfaces are carried by means of two 
axes with suitable wh or pulleys for receiving and moving the endiess 
chains on which the raising surfaces are mounted. The fabric to be raised 
is moved through the machine at an angle to the direction of the motion of 
the endless chains, and, by preference, at a right angle thereto ; and, in 
order to press the fabric at points intermediate of the ling raisiy 
surfaces, rods are used which are also carried by endless chains in such 
manner that the fabric will be pressed on intermediate of the neighbouring 
or succeeding raising suriaces of the axes of the pulleys or wheels which 
carry the endless chains of the raising surfaces ; and the axes which carry 
the endless chains of the pressing rods are geared together, so that there 
will at all times be a pressing rod intermediate of two neighbouring raising 
surfaces, which are in a position to act on the fabric. 

208. W. Paton, Johnstone, Renfrewshire, “ Coating, colouring, and glozing, or 
JSinishing laces, bands, straps, belts, &c."”—Dated ith February, I961, 

The lace, band, or other twisted or plaited article or material, is first coated 
or stained with a composition or solution of starch, india-rubber, gutta- 
percha, or other suitable solution ; this may be done either by immersion, 
or by causing the twisted or plaited material to pass through the coating or 
staining solution. After this operation the surface of the lace, band, or 
other article, if required, is glazed or finished by subjecting it to friction, 
either by hand or power. The glazing or finishing imparts a smooth, glossy 
surface which, in articles of a black or brown colour, closely resembles 
leather. The lace, band, or other article may be polished by causing it to 
rub in contact with openings formed in a suitable frame, or by passing it 
through dies, and in many other ways. The operations of coating and 
polishing may also be effected by various arrangements of machinery or 
apparatus, so as to complete the manufacture in a rapid and very efficient 
manner, 

301. J. Leemine, Bradford, “ Looms.”—Dated 5th February, 1861. 

This invention consists, First, in means of giving motion to the lay or sword 
of aloom by applying a cam or tappet motion, so constructed and arranged 
as to produce only one dwell or pause in a complete revolution of the driving 
shaft. This invention consists, Secondly, in a brake apparatus for stopping 
the loom quickly, and without strain on the driving shaft. For this purpose 
the brake is formed of two levers, each of which is mounted on a stud or 
axis fixed to the framing of the loom. Each lever is formed with a curved 
surface corresponding with the curvature of the periphery of the fly-wheel, 
and such curved surfaces of the levers are lined with leather or other suit- 
able materials. ‘The two levers are applied at opposite points of the circum. 
ference of the fly-wheel, so that the fly-wheel will simultaneously have 
friction applied to its periphery at two opposite points, which will prevent 
any strain on the driving shaft. The end of each of two levers is connected 
with a disc in such manner that it may be moved to or from the centre or 
axis on which the disc is capable of turning ; hence, by causing the disc to 
revolve partly round on its axis, the ends of both levers are brought simul- 
taneously towards each other, and their curved surfaces to press on two 
opposite parts of the fly-wheel; and suitable mechanism is interposed 
between the working parts of the loom and the disc, in order to cause the 
disc to rotate partly round when there is no weft introduced into the shed, 
or when the shuttle is trapped in the shed, or when, from other causes, the 
loom requires to be suddenly stopped. In place of using the disc, other 
apparatus may be employed to bring the ends of the two levers towards 
each other. The invention consists, Thirdly, in means of supplying yarn to 
shuttles, in cases or cop-holders, where a continuous action is not obtained, 
which is accomplished by affixing a horizontal disc-plate on a stud fixed to 
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the frame of the loom or other support on the face of this disc. The 
patentee arranges parallel uprights at suitable distances to hold the cas “4 
containing the weft ; the disc he actuates or causes to rotate upon its a: 





shuttle by mechanism which he applies beneath the dise-plate, 
enables him to weave in colours by the changing of the case containing the 
weft, instead of the ordinary me thod of having to change the shuttle when 
a change is required. By this arrangement, when the weft threads bre: ee 
the loom is stopped, as in ordinary “methods, although a chan we of case, 
when the thread is not broken, may be effected during the action of the 
loom. 
303. E. T. Huaues, Chancery-lane, London, 
munication. —Dated 6th February, 1561. 
This invention cannot be described without reference to the drawings 
304. A. Drevetie, Manchester, folding and 
woven ov textile fabrics, paper, and other moterials, and for introducing 
cards into the folds ready for th —Dated 6th Fel ruary, 1861 
In carrying this invention into effect the patentee constructs an apparatus 
with any convenient number of arms working or moving on their centres 
similar to the toy called “ Jacob's ladder ;” and he places in communication 
with the said arms other arms, projecting outwards in such manner that “ 
fabric or material can be in contact with them. By means of a rack ¢ 
pinion, lever, or other mechanical contrivance, both sets of arms are ré nl 
and lowered alternately to their highest and lowest positions. When “ th 
sets of arms are lowered, the projecting arms expand from each other ina 
zig-zag direction, and spread out or material i \ 
any desired measurement as there are arms, the Jength of the fold being 
determined by adjusting the positions of the projecting arms. By this 
arrangement one piece of fab or material is folded and measured, but two 
pieces may be operated upon at the same time by employing three ladders 
material is folded. Either 


Shuttles for weaving.” —A com- 


“* Apparatus for measuring 


press m 











to as many foids of 

















and removing the two outer ones when the 
arrangement may be used in a horizontal or vertical position, as be 
found most convenient, and used for folding or measuring eithe r 





Instead of introducing the ¢ a pas stebo: or other suitable 
used by finishers between each fold by hand separately. he 
employs boxes at each side of the material with a number of ribs pla 
the same distances anart as the folds, and places each set of boxe upon an 
endless band or chain, which has an intermittent motion imparted to it, so 
that it may dwell a short time at the place where the cards are to be de 
livered into the folds of the material. The cards are removed from tl 
supports into the folds by arms or levers put in motion by any suitable 
mechanical contrivance. 
310. A. J. Ropertson, Parliament-strect, Westminster, * Cons 
and vesse's.”’— Dated €th February, 1>61 

In constructing ships and vessels cording 
decrease as much as possible the resistance 
passing through it, the inventor makes the 
the bow and stern, and beyond these con 
body or centre portion of the vessel the 





conjointly. 
material, as 











tructu 





to this invention, in order to 
offeres she dg by the i 
load water line concave both 
y into the 


convex, and in com 








ec portions in passil 
line become 


















bination with this formation of the load water line of a ship or vessel the 
vertical lines throughout both the bow and the stern of the ship, in passing 
from the load water hne on one sive to the same level on the other side, 







semicircular, that is to say, a verties il transverse sec ion of the ship t 
anywhere in the bow or in the stern (the keel of the vessel being neg 
will be simicircular beneath the load water line. In constructing vessels to 
navigate very shallow water he makes the vessel of the same or nearly the 
same width throug hout, and flat bottomed, and the ends of the vessel both 
at stem and stern he make to a double curve, that is to sa . 
line down to about one-half of the drar wht of the vessel he 
surface concave, and from thence to the bottom of the vessel he 
surface convex | 
B11. J. Bresury, Coventry, “ Loo 
Dated 7th February, 1861 
Whereas, in the construction of the batten of the ribbon loom where the 
shuttles are worked by rack and pinion, it has been the practice to place the 
rack so as to work the pinion vertically, that is to say, the pmion has been 
placed vertically above the rack, and if more th rack is used (as is 
necessary where several sets or ticrs of shuttles are employed) the rack 
been ranged on a horizontal plane, one behind the other, all 
bottom of the batten, but sometimes at both top and bottoms, an vd where 
many sets of shuttles are required, much difficulty in providing for and 
working them has arisen. 


Now, this inventi mn cCons ists in arranging the 
racks and pinions horizontally, that is to say, at right angles with the face 
of the batten, and, when several sets of aaitios are used, the patentec 
places one rack and pinion above the other, and either at the top or bottom 
of the batten or both, whereby a greater number of sets of shuttles can be 
conveniently and advantageously used, 

314. A. DkeVELLE, Manchester, ** Embroidering or ornamenting woven 
Jabrics, de Dated sth February, 1-61 

In carrying this invention into effect the patentee takes two pieces of 
cloth, silk, or other material, and them both together either 
plainly or ormamentally by an embroidering machine, sewing machine, 
pantograph, or other process of sewing. He then separates the two pieces 
of joined fabric or material by cutting the threads pe constitute plain 
sewing. or the embroidered or other figures, by means of a knife or fine saw, | 
either straight or circular, and applied vertically, hori or in any 





from the water 
makes the 
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nes used inthe manufacture of ribbons, d&¢ 














connects 








other direction Either before or after so separe said pieces 
he attaches, if desired, to the back of each piece or material another piece | 
of fabric or material by means of some suitable glutinous matter, which 






strengthens the material, Iso gives a better pile to the face or 





embroidered part of it. And also, in order to secure a good raised pile, he | 
places canvas or other suitable material between the two pieces to be 
embroidered, and when they are separated, cutting them in two, he | 


removes the canvas or material so used, | 
315. T. and J. Buezarn, Padiham, Lancashire, ples.”—Dated | 
8th February, is) | 
This invention relates to the apparatus 
keeping the cloth or fabric at the m 
weaving, and consists in the addition 
or other suitable metal or material, 
requisite angle. The temple head or roller ue 
more rollers of the ordinary construction, and has a tongue piece 
in it to receive a T-headed lock bolt, which rests upon a projection on the 


** Self-ucting ter 
generally called temples, used for | 
} tension during the 
. tension bar made of wrought iron, 
sides formed to the 
s prepared for one or | 
witha hole | 





| 
under side to prevent Its ge etting out of its proper position, and which also | 
answers for the lower part of the sliding block or locking | 
against whilst securing the temple head to the tension bar, | 





in the middle of it to fit the 
, the upper part bei 
roier ¢ \y 


block or locking piece is formed with a groove 
tongue piece of the plate of the temple head or « uni 
formed of the same angle as the tension bar 
the temple head by any suitable means. | 
318. B. PEAKE, Coventry, 
fab: ics." — Dated Sth Feb 
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in improvement in ov addition t 
Ti , sel 








This invention consists in making a vack of cotton to broe: silk | 
fabrics. The said back of cotton consists of 1 additional warp itton | 


woven in the same loom, and at the same time, as the brocaded silk 


proceeded with. | 











1. J. Higains end T. 8S. Winitwortn, dad, * araius for preparing 
cotton and othe us qnaterials #) Dated 9th Februa 
1861 | 

This invention cannot be described without reference to the drawit 

332. J. Lockwoop, Pudley Hill Bre » ** Heal “ | 
— Dated Mh Fet wy, (sel 
This invention relates to metallic healds for weay 





and consists in forming such healds out of one piece « 
pieces may be employed substantially in the same manner) by 
so as to form a single staple, and then twisting the ends of 
together to form a long loop, and then twisting the leop 
leaving a part untwisted at each end to form a loop for the he 
another part untwisted in the middle loop for the w 








to form & [OK 


FIRE-ARMS 


Cannons, Shots, Shells, 


CLaAss 6.— 


Including Guns, Swords Gunn 


ments of War or jor Defences, Gun Carriages, Ne. 




















256. C. Reeves, B cham, ** A ’ i -k , 
amall cvnes int uzcle-loading t « 
provements in ¢ idyes J ecch-lovd Slet Jane n 
Isl 

This invention cannot be t ref ce to the drawii 

The patentee claims making id dyes thick ] I 

or ecard, or of sheet metal, the ing holes « its made in ther | 

and covered with thin paper, t eh whiel 1d hole r slits the fire from ] 

the percussion cap passes and ites the gunpowder of the cartridge, the j 

said cartridge cases preventing on the aise seof the small armany escape | 

of gas at the breech | 
sos, C. W. Forars, So: * Rests for visles, he.” ted (th February, | 
1sél, | 
This invention consists in forming t for 1 arms by passing t | 
ramrod through a running loop or « in attached to the 
stock of the arm, in such manner that one f » ruamrod may rest | 

wainst the body, while the ot i inst 1] 

under the gun ; the elevation of t! mi ived ! | 

the position of the running loop, and the to move 
higher up or lower down the ck Altl ! ee] sa 

ning loop as affording the best means for altering the clevatiot the arm 

yet the invention consists also in the saplevment ofa fixed loop. Aguin, | 

instead of the loop being tixed to the stock, it may in some c# be con 





which is passed through loops under the stock, and where 


nected to the sling 
attached to the 


the stock is short the running or fixed loop may be | 
i 


Not proceeded with, | 


321. W. M. Storm, 


: w hereby they 
as desired, so as to bring a required case into position to be inserted into the | —_ g 
which | i 








w York, ‘‘ Ordnance, &c.”—Dated 8th February, 1861. 
This invention relates, Firstly, to improvements in breech- loading cannon, 
will be effectually secured against the escape of lateral fire 
discharge, and the operation of loading the gun will be greatly 
tated. The main object of this part of the invention is the application 


















s check or valve adapted to certain improved breech-loading fire- 
und secured by Le tent bearing 0th day of November, 
1860 (No. 2,933). This gas valve consists of a loo tubul which fits 
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ti 





nto the barre! of the weapon, and covers the junction be 






proper and the breech piece, and, being capable of an endway movemen 
| reason of the expansive force of the ignited powder, will completely seal the 
| joint between the breech an <4 barrel. Phe invention relates, Se mndly, to im- 
provements in shot and shells adapted alike to smooth and rif 
the chief object of the improvements bei vent winda 

























end the patentee forms on elot rts Oo of pac 

suitable yielding material, w lial t mt 

of the gun, while bei vaded or fired. end of the » 

or turns an annular OVE eohig fi s with the packi 
afurther improvem in ! g gs he proposes to 
make shells in two pieces c the shell 
and to enclose in the cavit) ith the ordinar) ploding powder) 
a length of coi ‘ of which will be connec I 
tively to the , the object being to cause the pieces of 


the shell to part duri: 


flight, i ind to extend the length of coiled wire, 












é nd th us to present a formidable ob e to an advancing enemy. 
$26. J. RICHARDSON, Keasington-squc | or metal cover- 
‘ vo « “iy a a i S 
This invention consists in « uctine ) in the of 
shields of a projecting conical 1, havi gh ved projec : 
~ sna ther with large, cir N es of iron tf 
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Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, 3i 
Manufac tured Ari 


sical Instru- 


ments, LUMps, 63 of Dress, &e. 


























279. W PRranaury, Selist nn fo "—Diel 2nd Febvucvy, 1861 
rhis invention } object improvements in r 
construction of ui} it has | posed t nu 
or hoppy ich & er butte edt 
|} end of the key | 1 wtion is frequ 
| venient in practic s when sings are slo i 
| produc un tistrument of al neiderabl _ - ain i 
| the upper end of the tly or ho r high en i t ment t 
} on the hammer bt it the | ier is placed posi desi 
hould o¢ V, i re the 1 carries the fly | made 
ently © pur} ad Ww l ‘ ‘ 
balance Por his incon en empk uci ‘ 1 
place i al, the | ite 
rise oF rewci it ntire pin; this1 ol 
by ever, ¢ nisl th cizl of the 
block « 1 ry toel the fly or hep; nd 
the in ven the rise or step on or 1 
the centre pin tends to balance t D1 or blocks on ti oul le 
thereof, 
9 GW Lpine, M lane, ¢ p L n petticoats.” 
Partly a coi Dated ot bl 
This it nh con in havi op of el, or other ela l 
ital © Tastene I eleton | t ol 
‘ me lb i f the front of the ony 
coat, er part ¢ li al cigl ni inches f 
such lower edge at the back oop being fastened in | 
( a vin o 
tabl i I ed ina y 
ol i u on ( i i ! ty 
© constructed, lifts uj; t cot 
sition. ‘i part of n invented 
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| carried by a metal stud 
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gement not only wil I cfectua it 
the wearer, but it wil €] d from setting or droj 
one side, aud may inst tached wi r Not prot 
h. 
CLass 8.—CHEMICAI 
cluding Spec ial Chemical and Pharmaceutical Prep arati ms, al 
and Lighting Materials, Preparati aie et servation of ES 











ator Vest of the wearer, lo 




















the tongue of wi 


tal h 


insert 








Bleach 





Ta nning, Jiyeang, Cali 


Brewing, 


-Printing, AINE LY, 







































Glass. Lottery, ¢ ements, Paint, Paper, Manures, ye. 
273. H MepLock, G ( Mail > il Mist ( 
Ditle 1 i t 
In] rit l inven the hit in er, t] 
iwi lit « i i 1 
lov d tk nd Nim 
wi hean b¢ ie dreat iro i dey 
t kal During 1 ic St 1 
proauced ana a ‘ ! t is ‘ Ss a 4 
the heat not being sufiicient r« ulate it { n rains the water 
from the hops, removi tile ar ibstance, i 
albuminous matter \ be | l hem 
with 1 e wort in the u etic t yi t 
re mathe wil t i chee ort ous 
1 ter great Lie y n i on 4 he rie 
flavour of the hoy 1 i n of i re he | 
andthe gluten of the malt subsides on cooling the we wud may be separate 
Not | irom it in theu 1 wa) When the wort has suflicienily « vd, ana re 
or sh rtly tert ntat beg ie le tl As hot 
the volatil romatic s e, Which, with th bu matter, | 
been ¢ i ot pre i 
» W. CLARK, ¢ » i i’ pulp. ‘ é - 
D 
Phis invent relat wuniitac ‘ i r ¢ d 
with tance ‘ i i nt tan ha vure ( We i ib 
toy ! ! C} I pre 4 ‘ 
CLARK, ¢ beg 
t i I 
1 ‘ t ervi ‘ i ' y 
ol mina or se of o is, and g i 
nile ! othe 1 ! ! o.u 1 
t ‘ 3 rie t i 
« ‘ ‘ ole \il these 1 i powder 
t 4 ! ww ! t i 
an t 4 yrs 
Class $ ELECTRICITY. 
Lie ‘ “ and ble pare 
i t / Ga aul ye | 
I | 
\ r 
Wik cal I ‘ ! 
ent ! ! 
1 s rT boat Le j | 
cutting ' ' 
tiet V lve 
ci wae i y i i i 
the « | 
poh i P ‘ é } 
' 
‘ | | 
t “ | 
ube. “4 i 4 4 
re | t % i i A ! 4 tha > be 4 
from the conductor, The metal tube is coated or inted \ Wate 
prool composition, such as ‘ ue, r yu pe hi nit 
together, and made thin enough to be applied with Tacit \ covering 


of whalebone, sliced cane, or tough wood of any sort suitably prepared, is. 
then laid round the cable, and another coating of marine glue or compo- 
sition is applied, and a special covering of zine or other metal cut into 
| strips of suitable width is then laid round, so that the flat part of the metal 
lies upon the cable, thus presenting a wide surface, which is not liable to cut 

















j 

into the composition. The invention consists, Secondly, iu adapting or 

} ; the above or otl I 1€ graphic cables to a chain cable 
‘ bie strei desired object may be 





gth and dimen 

] : cable to ingle chain eable of the 
tween two or more cables of the same 
expre for the purpose, and in 
links long, : vith holes through their 
may be passed.—.Vot proceeded, 


ied by securing the 
ordinary kind, or by en 
kind, om, soap thn truct 
so doing pret to me 
Shed h which the 







ain cable 





nd 





ehius, iic cable 











CLass 
Ine udin g 


10.—MISCELLANEOU 


wll Patenis not found under 





the preceding heads. 





iE H, Carlisle-street, London, “* Swivel rings.”—Dated 30th January, 
This invention is intended to refer, chiefly, to swivels used for attaching 
watches and other articles to gu and chains, and to watch-keys, and 
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D. Cunea, Fle!-street, Loudon, “Lan rements in time-keepers, 
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The patentee « the application and adaptation of India-rubber or 
‘ r elastic bands or tapes to the adjustment of the time the mercury takes 
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Sm W. G. Armstrong AND HIS WorkKMEN.—On Monday evening a 
most interesting scirée of the workmen employed on the Elswick 
ordnance and engine works at Newcastle-on-Tyne was held in the 
pattern-shop on the works. No less than 2,50) persons, consisting 
of the workmen, their families, and friends, sat down to tea. After 
tea, in the absence of Sir W. G. Armstrong, the chair was taken by 
Mr. G. W. Rendal, one of the partners in the establishment, and 
speeches in furtherance of the interests of education, as promoted 
by the Mechanics’ Institute, in connection with the works, were de- 
livered by Mr. S. Beaumont, M.P., Mr. R. Lambert, and several 
clergymen and other gentlemen. es were also distributed 
among the most successful students in the School of Design. 
There are 3,000 men and boys employed upon the Elswick 
ordnance and engine works, and their united wages amount 
to more than £5,000 a fortnight. The Elswick ordnance works 
are being largely extended. Among the more recent addi- 
tions is an apparatus for the manufacture of cannon of weight and 
strength hitherto unheard of. An immense 3).0-pounder battery gun 
is in the course of being formed by the use of the new 10-ton steam 
hammer, which can be worked up to fifteen tons, and is the largest 
in England, and is daily wrought at from forty to fifty strokes a 
minute. The anvil weighs thirty-four tons. The bore of the 
300-pounder gun will be 10! in, in diameter; length, 14it.; weight, 
twelve tons. It will be a muzzle-loader, and the rifling of its bore 
will be on the rib pattern. It is expected to be finished in four 
months. There is also in hand a 200-pounder breech-loading gun, 
to be constructed on the wedge principle. Extensive foundries are 
being laid out upon the works, and a test for trying the guns before 
they are sent up to Woolwich is being built on the south side of the 
Tyne. Among the or s being executed in the engine departme nt 
of those works are thirteen locomotives for the East Indian Railway 
Company. 




















Rerorm in tHe Parent Laws.—During the session of the Social 
Science Congress at Dublin Mr. Webster 1 ad the r solutions of th 
Patent Law Committee as follows:—1. That all applications for 
«rants of letters patent should be subjected to a preliminary inves- 
tigation before a special tribunal. 2. That such tribunal should have 
power to decide on the granting ot patents, but it should be opt n 
to inventors to renew their application notwithstanding previous 
refusals. That the said tribunal should be formed by a permanent 
ind salaried judge, assisted, when necessary, by the advice of 
scientific assessors, and that its sittings should le public. 4, That 
the same tribunal should have exclusive jurisdiction to try 
patent causes, subject to a right of appe 1, 6. That the juris- 
diction of such a tribunal should be exter trial of all 
questions of copyright and registrations of di sign. 6. ‘That the 
scientific assessors for the trial of patent causes should be five in 
number, to be chosen from a panel to be nominated by the Commi 
missioners of Patents, for the adjudication upon facts, when deemed 
necessary by the judge, or demanded by either of the parties. 7. ‘That 
the right of appe should be to either of the Courts of Exchequer 
Chamber, with a final appeal to the House of Lords. 8. That, for 
the preliminary examination, the assessors, if the judge require their 
assistance, should be two in number, named by the ¢ ommissioners 
of Patents, from the existing panel, the decision to rest with the 
judge. 9. That the committee approve of the principle of ¢ mpelling 
patentees to grant licenses on terms to be fixed by arbitration, or, in 
case the parties should not e to such arbitration, then by the 
proposed tribunal, or by an arbitrator or arbitrators appoint d by the 
said tribunal. 10, That a report be drawn up im conlormity with 
the resolutions passed by this committee, and that the council, if 
such report be approved by them, be requested to allow it to be read 
ut the meeting of the British Association, to be held at Manchester 
this year. 

Tue Fortirications or PortswovrTn.—Forty 100-pounder Arm- 
strong guns are ordered to be forwarded to Portsmouth, to be placed 
on the salient points of the sea face of its defence sand the western 
approaches to Spithead. On the old Portsmouth line three of these 
guns will replace the present 95-cwt. pivot smootli-bore gus, 
mounted at the St. James’s-gate, the Semaphore &-in. shell-gun 
battery, and the one on the southern angle of the King’s bastion, 
The auxiliary earthen redans east and west of Seuthsea Castle will 
receive two each, and the cavaliers of the new forts at Lumps and 
Eastney will also be armed with the same description of weapon. 
Cumberland Fort will also receive one, if not two, and will com- 
plete the sea face of the defences on the island of Portsea. The 
remaining portion of the guns will be distributed between Block- 
house Fort, the auxiliary earthen batteries of Fort Moncton and at 
Browndown, the earthex batteries of Hurst Castle, the fort at Cliff- 
end, and Victoria Fort. The fortifications, present and projected, 
for the defence of Portsmouth harbour, dockyard, and arsenal, may 
be divided into three sections, independent of the works to defend 
the approaches to Spithead and the southern shores of the Isle of 
Wight —1. The inner line of defence, compris ie lines of forti- 
fication surrounding the towns of Portsmouth, Portsea, and Gos- 
port, with the Block-house double-tier fort, and Point Shell Battery, 
on either side the harbour’s mouth. 2. Southsea Castle, Lumps, 
Eastney, and Cumberland Forts, with their auxiliary earthen 
batteries. The Hilsea lines, guarding the only entrance to the 
island of Portsea by land. The line of detach d forts (live) 
from Frater Lake to Stokes Bay, and the defensive works 
along Stokes Bay, beginning with Fort Gomer and its auxiliary 
batteries, and ending with Fort Moncton, opposite to Southsea 
Castle. 3. The marine forts at Spithead, the extensive works on 
Portsdown-hill, seven miles in extent, and the large detached forts in 
advance of the forts between Browndown and Frater Lake, and 
situate respectively at Lee Farm, Roome, Newgate, Old Ford, and 
Wallington, the two latter lying north and south of Fareham, and 
guarding the approaches to the west end of Portsdown.— Times. 

Swepisu INpustry AND ComMeERcE.—A report on the Commerce 
and Finances of Sweden, by Mr. Corbett, her Majesty’s Secretary of 
Legation at Stockbolm, gives a highly satisfactory view of the con- 
dition of that kingdom. Although at every meeting of the Dict for 
nearly forty years past constant reductions have been made in the 
amount of duties levied on importations from abroad, the income of 
the country has steadily increased. The public debt, which has been 
exclusively incurred for the construction of railways, amounts onl; 
to about £2,200,000, and by means of the sinking fund it will be ex- 
tinguished in thirty-eight years. No increase of taxation has been 
made to pay either the interest or sinking fund on this debt, both 
having been provided out of the surplus of the revenue. The brandy 
distillation of Sweden is the most important branch of the national 
industry, and the tax levied on brandy is, after the receipts derived 
from the customs, the largest item in the revenue, amounting to 
about £400,000, or nearly a fourth of the whole income of the State. 
The navigation returns of the country show increasing aetivity. 
The mercantile navy of Sweden at the close of 1859 consi : 
of 3,364 vessels, with a tonnage of 157,456 lasts, being an aug- 
mentation, compared with the ceding year, of sixty-one 
vessels and 6,625 lasts. The wl number of workmen em- 
ployed in mining and in ironworks is about 19,400, but th 
production of iron in Sweden does not 
of the ore by the use of wood, he 
of a superior quality, is attended with in 
forests are gradually consume 
Swedish iron to compete in foreign markets with the iron produced 
by the more econemical agency of coal. The other manufactures of 
the kingdom consist chietly of cotton goods, cotton yarn, silks, to- 
bacco, and paper, employing 4 hands. With regard to the 
iculture of the country no returns are published, but there are 

nple evidences of its prosperity. In 1850 the total population 1 
3.500,000, of whom about two-thi i with the culti- 
vation of the soil. In this th Steady 1 
and it appears that although Sv : 
corn nearly every year she now exports from 500,000 to 1,500,000 
imperial quarters annually. Numerous societies have been formed 
in the different provinces for the promotion of agriculture, and their 
periodical meetings are largely attended by working farmers. 
Hence a continued increase is anticipated in the corn production of 


the kingdom. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


MautLeaBLe Tron TRave: Jmprovement Maintained — Ta Inon 
Trave: Prices Very Firm—Coau Trave: Abundant Labour— 
Tue Miners’ Sreike at Kipscrove: Determination of the Masters 
not to Yield: What their Determination is Costing Them— 
THe Fateres Arrecrixe rue Iron Trape—Generat Harpware 
Trapves: Home Trade Bad: Foreign Trade Better—Waise o1 
Coprer : The Operating Causes— Tue Lock Trave; Extraordinary 
Low Prices Jor the Common Descriptions : Good Demand for 
Expensive Locks—Tun Cost or tHE Roya SALoon CARRIAG! 
oN THE Lonpon anp Nortu-Western Ratnway—DeatTH OF A 
FImEMAN ON THE LONDON AND NortH- WESTERN, 








| Tue greater number of the ironmasters of South Staffordshire con- 
tinue to report favourably of the trade—favourably, of course, by 
comparison with the condition of the trade a few weeks ago. <Al- 
|} though there is still not much activity at the different works, yet we 
are now “thankful for little,” and therefore any improvement, even 
| Se least, is welcomed very heartily. There are still men who 
maintain that the iron trade cannot be much better so long as the 
Americans are no nearer to the end of their dispute than they now 
| 
| 











seem to be. The successive mails are anticipated from that country 


h creat interest. 
The utterly prostrat 

be ruinous to all trade for a 

| is feared ] 


And the wish is universal that the strife were 
mdition of the country, it is felt, will 
eat while to come. More than that, it 
it houses in this country, who have been dependent on 
| the im trade, will be compelled to succumb, and so occasion 
| disast on this side the Atlantic from the effects of which, if 
| they should not be immediately affected, the iron trade will not be 
entirely fre 

The coal trade are by no means boastful, and although a large 
| 

| 
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number of men have sought work in the harvest field, yet there is 
ace of labour, The only place in Staffordshire 

worth mentioning exists between the men 
and their employers is at Kidsgrove, in North Staffordshire, where 
the miners and colliers are out resisting a reduction. So determined 
are Messrs. Kinnersley not to yield to their men, that although they 
have to pay froin ds, Gd. to 6s. and upwards more a ton than they 
should if they procured their own raw material, they will not give 
way. The are leaving for other districts, and Messrs. hin- 
nersley expect to employ an entirely new staff from elsewhere, to 
whom they will not so much object to give the price demanded by 
tl > men, 





still a superabun 
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hich s held on Friday last, of the creditors of 
, the iron shipbuilder of Sunderland, who is in 
in this district, was attended by no 





The meeting 
Mr. TT. R. Os 
debted to some few ironmaster: 
fewer than eighty creditors or their represent itives. A report was 
presented from a committee of the creditors who had investigated 
the insolvent’s affairs. They reported favourably of the state in 
which the books were kept. they could not too strongly urgé 
upon the creditors their conviction that the only method for secur 
ing a tolerable dividend was to wind up the estate, under a deed of 
iment, in the conviction that in this way, and not by a forced 
the property would be realised. They had estimated the assets 
61, whilst the liabilities amounted to £60,179. OF the 
assets £8,263 is in iron and steel; £11,573 is on eight ships, partly 
completed, and the remainder is in timber and plant. Of the liabilitic 
£44,381 is on acceptances, and £15,547 on open accounts. insolvent 
commenced business with a capital of £2,50/—a loan upon a rever- 
sionary interest, which, however, was worth to him only £2,000; 
but for the creditors there is now nothing in that interest “ cither 
Resolutions were passed desiring Mr. Oswald 
ssignees who should report 



























one way or the other. 

to make an assignment, and appointing a 
to a future meeting as to whether it would be better to finish the 
ships or to sell the stock. Under the most favourable circumstances 
10s. in the £ may be expected, but the least sanguine of the creditors 
are fearing that that sum will be reduced one-half. There are 
breakers ahead in reference to the uncompleted vessels. Money has 
been advanced upon all of them, by their owners, and, in respect of 
two of them, to the full amount. The owners now talk of laying 
claim to this portion of the assets because they have advanced money 
upon it. 

Messrs. Whittimore and Co.’s indebtedness in Staffordshire has 
reference to firms “ who can bear the loss.” A short time ago Messrs. 
| Whittimore bought somewhat largely of iron in stock, and fit for the 
American market, with a view to get into New York before the 
Morrill Tariff came into operation. Certain makers drew for a 
month immediately upon receiving the stuff. In those cases the 
money has been received, but, where less vigilance was displayed, 
there will be but little return. 

The liabilities of Elizabeth Tilde sley and Son, iron merchants, of 
Willenhall, are scarcely £7,000. The offer is 5s.; half-a-crown in 
cash in two months, and the other half-crown in six months 
cuaranteed. The creditors, however, require 10s, in the £ 

Richard Barnwell, the fireman who was buried for some time be- 
neath the tender, on the occasion accident near to the Four 
Ashes Station of the London and Nortu \\ estern Railway, a fortnight 
ago, and was dug out with a broken leg and much sealded, died last 
Friday night in the Stafford lufirmary. 

in the general hardware trades of Birmingham, Wolverhampton, 
|} and their surrounding townships, manufacturers are still only very 
| poorly off for orders, but the fact, that an improvement in trad is 

all but certain, has imparted a cheerful feeling to all holders of stoch 
which has been accumulating during the many months when busi 
| ness has been slack, the probability of those being cleared off before 
he winter being rendered more certain daily. ‘The further redu 
| tion which has taken place in the rate of discount has also produce d 
a favourable effect, especially among that class of manufacturers who 
| 
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are engaged in those branches of trade—of which there are many 
in this locality—in which the amount of profit is so low that a high 
rate of discount is utterly incompatible with the profitable conduct 
| of trade. The foreign orders are still much better than those on 
| account of the home trade. In respect of some of these it may be 
| noticed that the season trade is about closing, and that orders in 
| hand, or with merchants, are distributed accordingly. The continer 

| tal trade is good: there are orders in from Spain and Portugal, and 
there is daily increasing proof thata good business may be done 
i at country 
is properly understood. There is a steady trade with the Cape ; 


. : : . 4 I 
and the last advices from the East Indies and Australia show that in 
connection with both count 











nee as soon as the class of goods required by t 





s the prospects of trade are becoming 


As to the state of particular trades in Birmingham there is nothing 


lresh to report; the J weller com) iin the most, butin by far the 








| ereater number of instances the workmen are not making more than 
| four davsa week, while the gun and tube makers are all fully employed. 
| The activ ity prevailing in the last named trade has the effect of 
| keeping up the demand for copper, which would otherwise have 

been dull, the braxsfounders having so little todo. It is question- 
| able, howe whether this demand occasioned a rise in copper to 





r lb., and of brass and other rolled metal 

















? s declared on Tuesday. The cheapening 
itl speculative'proceedinges of the smelt 

1 10 de re todo with the course which copper h 

just taken. le in any way revive, this metal i re to b 
further advanced; » copper market will be in so fluctuating a 
state that, as was the case about the end of the first quarter of last 
year, prices wert yun thed that it w imp for a merchant 
or a factor to quote a price for goods in which this metal would be 
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i 
largely consumed. in consequenee of the rise of Tuesday a large 
. » been advanced by the makers. Such : | 
are those only in wh the price of the metal bears a very large 
proportion to the cost of the workmanship. The good “of the 
general brass caster are not advanced. The lock-trade in the com- 
mon descriptions is in a most miserable condition. So severe is the 





number of articles ha 








competition of the smaller makers that the manufacturers who 
employ a large number of men, and who produce a superior article, 
have been compelled to reduce their prices. This is especially ob- 
servable in the 10-in, stock lock. It will be scarcely credited that 
so low are the prices for this article now ranging, that a well finished 
unexceptional stock lock is being sold to the factors by makers’ 
of repute at Is, each! It is a fact that at this price the manufacturers 
profit is only 1}d.a dozen! Padlocks are equally low. A ponde- 
rous lock and key is being supplied to the factors at 1s. 2d. a dozen. 
These, with others that the maker charges only 8}d. a dozen for, are 
now being sent out from Wolverhampton to the South African 
market. In first-class locks, however, the improvement of last week 
is more than maintained. For instance Messrs. Chubb and Son are 
now very much pressed to execute an order that they have just 
received, and that has been some time in the market, in which the 
price is £3 4s. per lock, At this price some 214 locks are 
required. 

A report is abroad that the new saloon carriage, made at Saltley 
by the London and North Western Railway ( ‘ompany for the Queen 
has cost £3,000. ‘The sum is really scarcely over £900. . 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 





Liverroo. Tort The Great Eastern: Fires in Warehouses: Mersey 
Dock Board : Strike ia the Building Trade: Compensation Cases— 
Srare or Trape at SHerrie.p—Norruern png Railway 
Dividends ; Rapid Growth of Trade at Sunderland; The Coal Trade 
—Tne Gas Surrty or Newcastie — Burstine or a Cana 
EMBANKMENT NEAR Barnstey—Raitway Economics: Facts from 
the Half-yearly Meetings—Couxe Vauiey Rawway—Mr. Hawk- 
sHaw, C.E., anp Lixcotnsuimre Drainage Works —Srate or 
Trape at Leeps Water Surety or Srockrorr — Scorrisu 
Tories: Cotton Gins for the French Government : Glasqow Associa- 
tion of Assistant Engineers: The Monkland Iron and Steel Com- 
pany—Tue Locke Park at Barnsiey. 


Tue Great Nastern arrived in the Mersey from Quebec on the even- 
ing of the 15th inst., having left Quebee on the 6th inst., so that she 
made an excellent run across the Atlantic. She will not leave Liver- 
pool again before the 10th of September, when she will sail for New 
York. During her short stay in the Mersey she is to be on exhibi- 
tion as before, the exhibition commencing on Monday, The Liver- 
pool Chamber of Commerce has, like the other public bodies of that 
great town, been considering the important question of the best 
means of extinguishing fires in warehouses. report from a special 
committee of the council of the chamber recommends that, in cases 
of warehouses in which the area of two warehouses, connected by 
iron doors, exceeds 4,000 square yards, the iron doors be removed 
and the spaces bricked up; that the iron pillars in fireproof ware- 
houses should be cased with brick or other suitable material: also, 
that in future warehouses the inside staircases should be constructed 
of stone instead of iron; that the walls of partition between ware- 
houses should be of such thickness, and the beams should be so set, 
that a space of at least 18in. shall intervene between the main 
timbers of the several warehouses ; and that the men incharge of ware- 
houses should be licensed and registered, ‘The committee expresses 
no opinion as to classifying and storing goods in warehouses, and'the 
use of fire annihilators At the last weekly meeting of the Mersey 
Dock Board the proceedings of the Water Committee showed that, 
having considered the question of widening the eastward 100-ft. 
entrance to the new dock at Birkenhead, and also the question of 
making a division wall between the 100-ft. and the 30-ft. entrances, 
they had called upon tie engineer to report whether, without risk or 
any disadvantage to the present plans, the suggestion of Mr. Bold, 
which was intended to promote the docking of the largest existing 
hip, or any modification of such suggestion, could be carried out; 
and if so, at what cost, both in time and money. The committee 
had also considered the question as to the necessity for increasing 
the size of the 85-ft. and the 100-ft. lock entrances, and adapting 
them to be used as occasional graving docks, the same as the Canada 
and Huskisson Docks, and the engineer had been requested to report 
on the additional cost. The question is, therefore, far from being 
settled at present, as it may receive a different complexion on the 
engineer's report being brought up. A letter was read from Messrs. 
Vernon and Son _ relative to the progress made ‘with the 
Woodside Landing Stage. Messrs. Vernon stated that they 
do not consider that the time for completion ‘of their con- 
tract expires until the 27th of September; that the work is progress- 
ing very rapidly, all the ironwork being nearly completed, and a 
large portion of the woodwork already in place, The stage is, by 
permission of the engineer, to be launched in two pieces; the 
outhern half will be ready for launching by the spring tides in 
September, but the pier for that portion is not ready, and they are, 
consequently, called on to complete the northern portion first, which, 
from the nature of their premises, occasions great inconvenience and 
loss of time, as they had pointed out would be the case on the 
26th of April last. Messrs. Vernon pointed out the protracted 
period of bad weather which they experienced during last winter, 
and contended that, under all the circumstances, their pr 
should be regarded with satisfaction rather than with complaints, 
A strike in the building trade of Liverpool has sprung up during the 
last few days, as many as 1,500 or 2,000 men having left their work, 
in consequence of the masters announcing their intention to resort to 
payment by the hour, The strike appears to have been a reproduc- 
tion, on no contemptible scale, of the metropolitan differences, 
Miforts are being made to obtain men from a distance, but, although 
the old handsare conducting themselves peaceably, they have resorted 
to the usual manceuvres to prevent the plan being attended with suc- 
cess. Several employers have still their full complement of men, or 
nearly so. 






































‘Two “compensation cases,” heard at the Liverpool Assizes on 
Friday and Saturday, possess some interest. In the first Sarah 
Wlittah or, a widow, sought to recover compensation for the loss she 
hid sustsined by the death of her husband, as was alleged, through 
the negligence of the defendants, who are coal proprietors at Wigan, 
He had been struck by a wire rope which regulated the ascent and 
descent of a train of wagons on an inclined plane. The injury 
rendered him insensible at the moment, and caused his death in 
about a week, For the defence it was contended that, if there was 
negligence, it was not the personal negligence of the defen- 
dants. After some conversation between the counsel engaged 
& nonsuit was entered. In the second case the plaintiff, 
William M’Nicholas, sued the Lancashire and Yorkshire Railway 
Company. It appeared that the plaintiff, before the accident of which 
he complained, was the keeper of a beerhouse in Guy-lane, Halifax, 
and also carried on a rather extensive business as broker for the 
ha and sale of iron, brass, copper, and other old metals, In 
connection with the latter business, on the Ist of October, he con- 
veyed in carts to the Lancashire and Yorkshire Railway station, at 
Halifax, a considerable quantity of old iron, which he was desirous 
of transmitting by railway. He had been furnished with two trucks 
partially loaded on the day in question, and on the 
following day, the 2nd, the plaintiff, with some assistants, went to 
the station to complete the loading. The trucks were brought into a 
“dock ” (a small recess on the platform into which wagons are run 
f the purposes of loading the loading wis being proceeded 
with when an empty truck Wis run close to that in which the 
plaintiff was at work. Again another wagon—a cattle-box of -such 
dimensions as to obscure the view of M'Nicholas along the line 
was next placed in conjunction with the other trucks; and finally 
a wagon laden with stones was drawn along the same line by means 
of horses, under the direction of Barstow, a servant of the defendants,’ 
There was such an impetus given to this heavily-laden wagon that 
it ran with great force against the train upon which the plaintiff was 
working. ‘lhe shock threw the plaintiff violently out of the truck; 
his leg was jammed between the buffer and the side of the “dock,” 
and it was found that he had sustained a severe compound fracture 
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of that limb. He was confined to bed for upwards of twenty weeks, 
and had not yet recovered the active use of his leg. It was con- 
tended, on behalf of the plaintiff, that the injury was occasioned by the 
negligence of the defendants, in having improperly caused the stone- 
laden wagon to run against the train upon which the plaintiff was 
lawfully engaged under the supervision of the defendants’ servants. 
The plaintiff alleged that his profits from the iron brokerage had on 
an average been £6 a week, and that his = from this source 
had largely depreciated since he was unable to give his personal 

superintendence to the business. His receipts from the beerhouse 
realised profits to the amount of £2 or £3 a week, and, in conse- 

quence of the accident, he had been constrained to give up the place. 

Ile had likewise incurred charges for medical services to a large 

amount, and it was to recover compensation for these losses that the 
present action was brought. On the other hand it was urged that 
there was no negligence on the part of the defendants in running 
the truck against the others, as the speed was not unusually great, 

and also that there was gross exaggeration of the losses sustained by 
the plaintiff. The jury found a verdict for the plaintiff, damages 
£500. 

The staple trades of Sheffield exhibit little improvement. For 
crinoline steel, however, a great home demand exists, and there is a 
very active inquiry also for this fascinating article on French 
account. A fair business is doing in edge tools. The advices 
received from Canada are encouraging, the suicidal Morrill tariff and 
the distracted condition of the nominal United States being likely to 
tend to the advantage of British America. 

The dividend declared at the half-yearly meeting of the Blyth and 
Tyne Railway Company shows what railway property might become 
if greater patience and prudence controlled the policy of directors. 
The ordinary shareholders in the Blyth and Tyne are comforted 
with a distribution at the rate of 9} per cent. per annum! but even 
with this one shareholder, who expected 11} per cent., was not 
satisfied. Some people never are. ‘The rapid growth of trade at 
Sunderland is shown in the fact that while the register tonnage of 
vessels cleared at the port amounted in the year ending June, 1559, 
to 823,037 tons, it had increased to 1,230,450 tons in June, 1861, an 
advance of some 50 per cent. One Sunderland screw collier, the 
Ryhope, made fifty-four voyages during the year ending August 4th, 
delivering 50,060 tons of coals in the port of London in the course 
of the twelve months. Last year the Blyth and Tyne, pro- 
nounced by Lord Redesdale “ the model railway,” conveyed over its 
line nearly 1,500,000 tons of coals. ‘There has been some improve- 
ment observable within the last few days in the state of affairs on 
Tyneside. During the past month there has been a considerable 
increase in the quantities of coals exported from the north-eastern 
ports, but.in other goods there has not much alteration, except at the 
Hartlepools, where an increase of £177,534 has taken place, as com- 
pared with July, 1860, A carefully prepared statement shows that 
taking the months of April, May, June, and July, there has been an 
increase in the quantities of coal shipped at Neweastle of 101,363 
tons, or 14 per cent.; at Sunderland an increase of 33,014 tons, or 
8 per cent.; and at the Hartlepools an increase of 30,071 tons, or 
13 per cent. ; and although at Swansea the increase has been 69,756 
tons, or 74 per cent., at Cardiff there was a falling off of 41,245 tons, 
or 12 per cent. 

Mr. G. Flintoff, gas engineer, of Edinburgh, who has obtained 
some reputation in Scotland in connection with gas economics, has 
published a statement to show that too high rates are charged in 
Neweastle-on-T'yne for the gas supplied to the inhabitants of that 
important town. Mr, Flintoff says:—* ‘The reports of her Majesty's 
Commissioners of Woods and Forests have appended to their re- 
ports upon lighting towns with gas a series of estimates, on the 
cost of works, machinery, labour, wear and tear, and in fact every- 
thing in connection with the manufacture and distribution of gas. 
These estimates, which were published in 1847 and 1848, show that 
asmall town should be supplied with gas at about 3s. 2d. per thou- 
sand cubic feet, after paying a dividend of 10 per cent. on the out- 
lay necessary for works, mains, plant, and apparatus, and the 
figures worked out for Neweastle prove, beyond all doubt, that gas 
can be well afforded at less than 2s. 6d. per thousand feet. In every 
place the cost of coal and labour will differ, together with the value 
of tie residual products. In a large concern, too, the cost of 
management ought to be decreased, so as to make gas cheaper still. 
Since the returns were published the cost of machinery is lessened, 
and through improvements the cost of generating gas is decreased 
also, so that where gas could be afforded at 3s. 2d. in 1848, it ought 
to be sold at about half-a-crown in 1864. . The local advan- 
tages of Newcastle appear to have been enjoyed exclusively by the 
gas company, to the manifest injury of the consumer, and unless 
there has been the grossest blundering and mismanagement, the 
profits on the sale of gas have been fabulous, because 4s, per 1,000 
cubie feet (the price charged in Neweastle) ought to pay a dividend 
of 23 per cent, per annum, 

A canal embankment at Royston, Barnsley, gave way last week, 
the accident causing considerable damage. 

The scanty reports published in the daily papers of the proceed- 
ings at the congresses of the great railway companies necessarily have 
unnoticed many points of interest in connection with those vast con- 
cerns. Year by year the statements of chairmen become more 
and more like chancellors’ budgets in magnitude and importance. 
Thus, at the meeting of the Lancashire and Yorkshire the deputy 
chairman (Mr, George Wilson), who presided, stated that that system 
had conveyed last half year 1,746,082 tons of general merchandise, 
and 985,684 tons of coal and coke. During the last half-year the 
locomotive expenses had been 10} per cent., the coaching charges six 
per cent., the merchandise charges 16 per cent., and the way main- 
tenance charges 4} percent. amounting to 369 per cent. of the 42} per 
cent. for which they were debited in the present account. The North- 
Eastern, admitied to be a well-managed line, had spent 14 per cent. 
(against their 104) for locomotive expenses, 16} (against their 22) for 
coaching and merchandise, and 6 (against their 44) for maintenance 
of way. ‘These items fluctuated considerably in consequence of not 
being all operated on by the same causes. The coaching and mer- 
chandise charges must of necessity be affeeted greatly by the amount 
of traffic conducted during the half-year, and the locomotive charges 
by the number of miles run in conducting that traftic. The main- 
tenance of way also was affected, much more than many gentlemen 
admitted, by the number of miles travelled by the engines. They 
had had in the locomotive department during the half-year a very 
considerable increase of £13,000, as compared with the correspc nding 
period of last year, ‘They had endeavoured, during the last half-year, 
to supply more passenger accommodation, and had probably rar into 
excess in their desire to do so, by running more frequent trains, and 
probably they would be much surprised when he told them that in 
1857 the passenger trains on a portion of the western section 
only amounted per week to 4,560 miles, but in 1861 amounted 
to 7,921 miles; on the main line, from Manchester to Normanton, 
6432 miles in 1857, and 7,968 in 1861; and on the Bolton line 
2,900 in 1857, and 3,970 in 1861. Under the head of main- 
tenance of way there was an increase of £2,000 for the half-year; 
and he had heard complaints that the maintenance should’ eost 
them some £400 per mile per annum, but the largeness of 
the trattic accounted tor all this, Tle did not defend these charges, 
because he hoped they would be able, very shortly, to reduce 
them very considerably through the management of their engi- 
neer; but, in contrast with those of other companies, the present 
charges did not show unfavourably, for he found that, during the 
last half-year, the maintenance of way on the Laneashire and 
Yorkshire line had cost 6jd. per train per mile ; whilst on the 
London and North-Western it had cost 6}d.; on the Brighton, 
64d. ; on the South-Western, 6}d.; and on the South-Eastern, d}d. 
At the Great Northern meeting the chairman stated that 48 miles 
of line had been relaid during the past half-year, but there 
was no doubt that the whole distance between London and Peter- 
borough would require to be relaid as quickly as possible. Mr. Howard, 
a shareholder, complained of the great speed at which the trains 
travelled to Lancashire, and thought that this involved a great 
amount of unnecessary expense. It was true that recently thirteen 
minutes had been added to the time of the journey to Manchester, 





























but still the expenses had not decreased. The working expenses of 
the Great Northern line were 56 per cent., while on the Midland 
line the expenses were not more than 41 per cent. Unless some 
reforms were introduced into the working of the line the dividends 
would be reduced more and more until they came to nothing. He 
felt satisfied that the expenses must be reduced. The Lancashire 
and Yorkshire Railway was worked,at 42 per cent., the West Mid- 
land 42 per cent., and there was really no reason why there should 
not be a great diminution in the rate of working expenses. In 
commencing this paragraph we remarked upon the astonishing 
magnitude which railway figures had attained; and the following 
statement, showing the number of passengers and tons of goods 
carried, &c., on the London and North-Western—that Mammoth 
system which appears to be sinking under its directors’ ambition— 
fully justifies the observation. The statistics refer to the first six 
months of 1861 as compared with the corresponding half of 1860 :— 
1860. 1861. 
Passengers oo oe ee Now .. 6,390,452 .. 6,555,902 
Goods and minerals... .. Tons .. 4,270,172 .. 4,207,165 
Mileage of passenger trains Miles... 3,549,266 .. 3,846 2s2 
Mileage of goods trains .. »» «+ 4,648,876 .. 3,869,513 

The extension of the Colne Valley and Halstead Railway, from 
the nine miles at present opened between Chappell and Castle Hed- 
ingham to Haverhill, is proceeding tolerably, although it has taken 
this little company nearly six years to complete nine miles of line 
which will, probably, be swallowed up one day in the Eastern 
Counties system. Already the Eastern Counties Company is em- 
powered to work the line at 50 per cent., if called upon to do so by 
the original promoters. 

Mr. Hawkshaw, C.E., has been consulted in reference to the 
drainage of the extensive fen district round Boston, and recom- 
mends a general plan involving an outlay of £120,000, or a local 
expedient, which would only tend to the advantage of one of the 
districts, involving a cost of £18,000. ‘The general plan would, of 
course, be the most salutary and comprehensive ; the only question 
is where the funds are to be obtained. At present it is difficult to 
determine whether the project will emerge from the regions of talk. 

There is a satisfactory demand at Leeds for the best classes of 
iron, and the manufacture is fairly active. In the machine trade a 
pretty good business is also doing, especially as regards consign- 
ments to the Continent. 

The Stockport Waterworks Company are taking measures 
to ensure to that town a larger and better supply of, water, 
Messrs. ‘I’. Edington and Co., of the Phoenix Ironworks, Glasgow, 
having received a large order for 12-in. main pipes, for conveying 
water from the Manchester Corporation Reservoirs, through the town- 
ship of Redditch, to Stockport. The work is to be proceeded with 
immediately. 

Advices from Scotland state that Mr. Robert Burns, engineer, of 
Edinburgh, has on hand an order from the French Government for 
cotton gins, to send out to South America.—On Saturday the mem- 
bers of the Glasgow Association of Assistant Engineers had a sum- 
mer excursion, to the number of about forty, The party visited the 
Black Prince at Greenock, and through the kindness of the builders, 
Messrs. Napier and Sons, and of Mr. Ryder, the representative of 
Messrs. Penn and Sons, were furnished with orders for admission to 
the ship and to inspect the machinery. Every facility was given ; 
every nook and corner of the huge and formidable vessel were in- 
spected; and both the ships and engines excited admiration, which 
was freely expressed.—At an adjourned meeting of the creditors of 
the Monkland Iron and Steel Company, held yesterday week, a 
letter was read from Mr, Jolin Mackenzie, mining engineer, the 
gentleman intrusted with the valuation of the whole works, leases, 
plant, railways, rolling stock, &e., stating that a satisfactory report 
on this important branch of the assets of the company could not 
be completed in time for the present meeting. ‘The committee ac- 
cordingly recommended that an adjournment for a month should 
take place, to allow Mr. Mackenzie's report to be completed, and 
that an endeavour thould be made, during that time, to prepare a 
scheme for the settlement of the affairs of the company. The ad- 
journment was agreed to as recommended; the works to be carried 
on in the meantime, 

The formation of the Locke Park, at Barnsley, has been fcom- 
menced, and it is anticipated that it will be ready for opening by 
the end of the year, May it keep Mr. Locke's grave green for 
many generations ! 














Tne Great Sewace Works.—At the point at which the 
great metropolitan sewer will fall into the Thames a great 
tumbling bay will be formed, and the sewage will flow over 
a series of granite steps or arches, and, after falling 20ft., will 
pass away into the middle of the river. Instead, however‘ of 
being delivered through the three tall arches, the sewage will 
pass into the Thames by nine outlets, each sewer branching off 
into three smaller ones. The arrangement for admitting the 
sewage into the river direct from the outfall sewer is, however, 
only a temporary one, A reservoir capable of containing nine mil- 
lions of cubic feet of water will be formed, to hold the sewage 
supplied during the time of low water into the Thames, and which 
will only be discharged into the river at high water, and then at. the 
centre and bottom of the river, through covered channels buried 
under the water, and consequently not exposed either to the eye or 
to the atmosphere. When the reservoir is finally completed the 
grand eascyde at the tumbling bay will only be brought into requi- 
sition at the time of heavy storms, and when one or more of the 
sewers overflow. A mutual arrangement exists between the three 
parallel sewers, by which each of them may give to its neighbour 
any surplus of sewage with which it may be charged, and which it 
is not able to convey conveniently, This system of sewer recipro- 
city is self-acting, and when the contents of a sewer rise to a cer- 
tain height, it overflows into the next. The work of the sewers is 
thus equalised, and the storm waters of Hampstead or Highgate 
may be apportioned to different parts of the great system of main 
drainage. Contracts for different portions of the main drainage 
schemes have been already let by Mr. Bazalgette to the amount of 
£1,800,000, and there appears every probability that the whole will 
be completed within the £3,000,000 which it was estimated to cost. 
The contracts have in every case been within the sum fixed by the 
engineers, and this affords evidence of the care with which the 
quantities were taken out by the engineers who advised the Board 
of Works, and who were responsible for the estimates. The build- 
ing of the outfall sewer is going on under the superintendence of 
Mr. Anderson, as clerk of the works, and a number of inspectors 
appointed by the Metropolitan Board. The High Level Sewer for 
Hampstead is completely finished. The middle level is in the 
hands of Mr. Brassey, and, owing to the crowded portions of the 
metropolis through which it will pass, arrangements are being made 
for pushing forward the works as rapidly as possible when they 
are once commenced, in order that the inconvenience to the 
public traffic may be as small as possible. The low level 
sewer has not yet been commenced, in consequence of the uncer- 
tainty as to its route while the question of the I bames Embankment 

















Was under discussion. 


—* The stranger in 





Perrecrion or Artin Warcu MANvUrACTURE 
London cannot fail to be struck with the magnificent establishments 
of goldsmiths with which the city abounds. Such displays as are 
presented to the eye are rarely to be met with in any other city in 
the world, indeed, whole fortunes are concentrated in their windows. 
Foremost among such establishments is that of Mr. Benson, 33 and 
34, Ludgate-hill, and 46 and 47, Cornhill, which may truly be called 
the Home of Art. Everything exhibits the most perfect taste ; and, 
while the beautiful is thus cherished, the useful is also carefully 
studied. Mr, Benson has gained a high position for the superior 
manufacture and artistic designs of his watches especially.”— City 
Press. 

* Benson’s Illustrated Pamphlet,” post free for two stamps, is 
descriptive of every construction of watch now made. Watches 
safe by post to ail parts of the globe.—Apv. 





PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board ; Foreign in bond.—Extra sizes 
chi for at the rates by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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IRON, English Bar and Bolt: — | TRON, Swedish, Indian nll 0 0 
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3 o 2 60 « r 
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Old,tocutup, 0 Ov ,, 
Railway Chairs,in Wales , 4 00 ,, 
Pa inClyde , 3150 ,, 
Pig No.1, inClyde.... », 2110 ,, Sheet ...... +0000 +» 2015 0 ,, 
35ths No. | & 2-5ths 2110 TIN, English Block, nom.. ,,117 0 0 ,, 
NOB, .ccecce.ce bd Bar » ~- » lB OO, 
No. 1, in Wales...... > OO @ Refined, .. ,, 119 0 0 4, 
No.1l,in TyneandTees , 2160 ,, Foreign Banca .... gum 00. 
~ itto, Forge ....-..- ~ ee eo 3 566. 
Staffordshire Forge Pig 
(all Mine), at the ~ sue, | 2ee 2 
Works, L. W., nom. Sd 6 ws 
Welsh Forge Pig (all 350 2 
Mine), atthe Port ..f” “ ” mie 226 ss 
Acadian Pig, Charcoal.. , 7100 ,, Do. at Newport, 1s. pr bx less — o 
Scotch Pig, 1, in 3 00 Do. at L’poul, 6a. ” - » 
RN ciccasccevccl ™ ” CANADA, Plates...... prin 12 060 0 2h 
QUICKSILVER . ....prbt 7 0 0 3 


Ratts.—The market has been firm this week, at our quotations. 

Scotcn Pie Ixon, which had receded at the date of our last report to 
50s. 6d., and subsequently to 50s., has improved, and an advance to 51s. 
has been established, which is the closing quotation for cash, and for three 
months open 52s. is quoted. 

SpELTER.—The demand is good, and common brands, on the spot, cannot. 
be had under £17 7s. 6d. per ton. 

Corrper.—On the 19th inst. the smelters announced an advance of half- 
penny per pound on manufactured, and £5 on cake and tile. The demand 
is pretty brisk. 

LEAD in fair request. 

Tix.—English is firm. In Foreign there has been more inquiry for 
Straits this week, which cannot be had under £111 or £112. Banca quoted 
£114 to £115 per ton. 

August 22nd, 1561. 

MoaTe AND Co., 65, Old Broad-street, London, 


PRICES CURRENT OF TIMBER. 
1860. | 1861. . | 
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. 3 in. 
Staves, per standard M 
Quebec, pipe .... 53 0 600' 50 0 600 
Deals, per C., 12 ft. by 3 uy in. | lag | ae punchecon 16 0 180 13 0 220 
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GLASGow, 2ist August, 1861. 

For the greater part of last week our pig iron market was weak and de- 
pressed. A large business took place from 50s. 10}d. to 50s. 14d, cash, but 
on Monday a reaction set in, which has caused an advance to 51s., at which 
there are sellers to-day ; buyers, Svs. 104d. 

The shipment demand is not so good, but there are several elements 
favourable te a maintenance of these rates. There is a rumour of a con- 
templated ** blow out” of the Forth Ironworks, and likewise a reduction 
of the make in another quarter, which, if true, will exercise a considerable 
influence. 

Exports last week were 10,237 tons against 11,761 tons in the correspond 
ing week last year. 

Suaw, Tuomson, and Moorr, Metal Brokers. 





Foreign anv CoLontau Jorrines.—The Cotton Supply Association 
is getting to work in Egypt; the principal difficulties to be en- 
countered are, of course, the want of labour and capital.—The 
Russian and Swedish Governments have declined to support the 
English project of a submarine telegraphic line in the Baltic, and 
over Gothland to Libau.—The Emperor Napoleon is about to pro- 
ceed to the south of France to inaugurate some important public 
works, among others a bridge at Saint-Sauveur. On this occasion 
he will probably take up his residence at the villa of M. A. Fould, at 
Tarbes. According to the Journal du Havre his Majesty is still 
occupying himself in researches connected with his forthcoming life 
of Julius Cxsar. It is well known that, under the Romans, sieges 
were undertaken with battering-rams, catapults, and high towers, 
from the top of which arrows, large stones, boiling oil, lighted pitch, 





and other incendiary matters were showered down on the besieged. 
A model of one of these catapults is about to be constructed after 
the Emperor's designs, and the question will be examined 
whether in modern sieges this ancient engine might not 
be used for throwing fire-pots, rockets, and other destruc- 
tive projectiles, — The Guillaume-Luxembourg Railway system 
| is advancing to its complete development. ‘The line from 
Luxembourg towards ‘reves has now eighty-nine kilométres in 
operation ; the Prussians, on their side, have done their part, anda 
connection is thus assured with Prussia by the Grand Duchy of 
Luxembourg, Belgium, and France. A new section of about thirty- 
five kilométres will be ready for traffic towards the close of the year, 
and the works towards the northern frontier of the grand duchy in 
the direction of Liege are being pushed forward with great activity. 
, —At the first meeting of the East Indian Irrigation and Canal Com- 

pany the chairman adverted to the absolute necessity for irrigation in 

India, and to the peculiar advantages offered by some of the districts 
| through which the company’s works would extend for carrying on 
the process with great profit. Illustrating his position, he stated 
that a private person had, at a cost of £230, directed a channel in his 
own neighbourhood, and had by its aid reaped the enormous profit, 
in one year of £5,250, 
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THE AMERICAN FLOATING BATTERY. 











Tar New York Times gives an illustration and a very lengthy 
account of the floating battery, which, for several years, has been in 
rocess of construction at Hoboken, opposite New York. The 
imes’ article, which is contributed by Mr. Alexander L. Holley, an 
American engineer of considerable reputation, goes on to state that 
“no marine structure but the Great Kastern has so largely excited 
the curiosity of the American public as the Stevens’ Battery, not so 
much by reason of its supposed vastness, or its impregnable or 
destructive, or any specially defined features, but from the mystery 
that has ever hung over its origin, character, size, appearance, desti- 
nation, and perhaps its very existence. Imagination has, indeed, 
— it as an exaggerated sword-fish, a multangular floating 
ortress, a steam-propelled carving knive, and all things marine by 
turns; but what it is the Government has wisely refrained from 
making known. Now that the responsibility of finishing or abandon- 
ing it is thrown upon the public, to a certain extent, the veil of 
secrecy is removed—we would almost say unwisely, for the grand 
work still embodies features far in advance of any that have been 
developed by our transatlantic neighbours, and yet it is impossible 
to keep such matters secret from an enterprising rival.” 

Disposed to learn what we can from this American wonder, which 
has been so long in course of incubation, we may as well extract 
liberally from the newspaper account. Of course, we must not be 
surprised to learn, as usual, that most of the inventions which we 
had believed were our own originated, after all, in Yankeedom. 

“The history of the Stevens’ Battery is full of interest to the public, 
not only on account of the unusual necessity of coast and harbour 
defence, but because it furnishes new evidence as to the genius of 
the American engineer, who, nearly a quarter of a century ago, had 
experimentally developed those great principles of speed, buoyancy, 
protection and offence, which are but just now, and not so well 
practised in the Old World. ‘The screw, as an instrument specially 
adapted to the propulsion of war vessels, was invented and used in 
the last century, by the father of the late Mr. Robert L. Stevens, 
and of Mr. Edwin A. Stevens. In 1816, the last-named gentleman 
experimented on inclined iron plates, as best suited to the protection 
of ships. The following extracts, however, from a letter written by 
him to the Government Hoard, appointed with reference to coast and 
harbour defence, of which Commodores Stewart and Perry, and 
Colonels Thair and Totten were members—a letter written exactly 
twenty years ago—its date being August 13th, 1841, is the most in- 
teresting chapter in this history :— 

“ It appears to us that steam vessels of war should possess the fol- 
lowing qualifications, viz.:—That the motive power (so far as the 
steam is concerned) should be out of reach of an enemy’s shot. 
That the vessel herself should be proof against damage from either 
shot or shell; that she should have tle capability, when required, of 
great speed, combined with power of choosing, under all circum- 
stances, her position with certainty and facility. These qualities, 
we believe, may be combined in one vessel. First, by having the 
engine and boiler placed below the water-line, and by using as a 
propeller Stevens’ circular scull, where action is entirely below the 
surface of the water. Secondly, by constructing the vessel above 
the water-line of such material as should be proof against shot or 
shell, and placed at such angle as should best resist, or turn the one 
orthe other. Thirdly, by working the engineexpansively in ordinary 
time with boilers capable of resisting a high pressure and of gene- 
rating by the use of a more concentrative and inflammable fuel, a very 
large quantity of steam, giving greater power and speed when required. 
In the construction of the vessel we propose to substitute iron for 
wood ; iron for ship-building being of less weight than wood, of equal 
strength, and capable of opposing an equal resistance. The thick- 
ness necessary to resist balls of the largest size would require to be 
determined by experiments. This could be easily and quickly done, 
but we suppose a thickness of one-half or two-thirds the diameter of 
the ball (set at an angle of 45 deg.) would be sufficient to resist or 
glance it off. If so, it would require only 4}in. to Gin. to resist a 
9-in. shell. Since the above was written, the following experiments 
were made. [The experiments are here detailed.] From the above 
experiments it would appear that it takes wood sixteen times the 
thickness of iron to offer the same resistance to a ball fired with a full 
charge. Four inches of wrought iron, therefore, would be equal to 
oft. din. of oak, which we suppose sufficient to stop the horizontal 
ball at point blank distance. Whether this ratio would hold good 
when balls of the largest sizes were used, experiments easily made 
will prove. We believe it will. If a submerged application can 
be used at sea with the same advantage, and with no greater loss of 
power than takes place in our rivers in the comparative power of 
the water-wheel and circular scull, there can be but little question 
of the propriety of adopting the submerged propeller. A steamship 
with her motive power completely protected would have an advan- 
tage equal to that an ordinary ship would have over her adversary 
by going into action with sails, rigging, and masts protected from 
the enemy's shot. An experiment on such a scale as to test fairly 
the value of a submerged propeller at sea would, we think fully 
repay the cost to the Government. We have but little question of 
its success. We would propose to rig the vessel in the ordinary 
way, and to depend upon her sails for cruising, with the exception 
of a small power to overcome the friction of the propellers, if it 
should prove difficult or not advisable to unship them. We would 
arm her with a few guns of the largest calibre (made of the same 





j material as the one lately constructed by Capt. Stockton, viz., 


wrought iron) that the experience of the present forges are compe- 
tent to execute, as having greater strength in proportion to their 
weight and capabilities of resisting larger charges, and throwing 
shot to a greater distance than any nowin use. We would load 
them at the breach, which would enable us to rifle the gun, and by 
casting a thin covering of lead or pewter around the shot or shell, 
and making it a perfect sphere or cylinder, it would enable us to 
make the diameter of the base the full calibre of the gun, doing away 
entirely with windage, and of course increasing the range and accu- 
racy of the flight of either shot or shell. This covering could be 
cheaply and quickly put on, and would protect the shot from any 
alteration of form by rust, and enable us to use and keep in order 
a more perfect gun. The remainder of the armament would be shot 
guns of large calibre, to throw a great weight of shot or shell at 
short distances.” 

“ On this letter, was based the contract to construct the present 
Stevens Battery. In 143, the dry-dock where the vessel lies, was 
commenced; but on account of official interference, the ship was 
not begun till 1854, and in twenty months, all the work now done— 
the completion of the ship proper, and engines, and boilers—.w- 
accomplished. The original sum furnished by the Government, 
was 500,000 dols., and besides this, the Messrs. Stevens spent 
200,000 dols. of their own money, after which the enterprise was 
brought to a standstill by the death of Mr, Robert L. Stevens, and 
by the want of further appropriations. All that is asked of the 
Government now is 500,000 dols. more, which will complete the 
armour in a very short time, as this is a kind of work which can 
be rapidly pushed forward by an army of men. When a first-class 
passenger steamer costs over a million, we can hardly expect to get 
a mailed ship-of-war of 6,000 tons for less, while but one-half this 
sum is now required to finish this great work. 

“ DESCRIPTION OF THE VESSEL —The hull resembles, in its general 
features, that of alarge iron screw steamer, with very sharp lines, 
Its principal dimensions are as follows .--Length over all, 420ft.; 
breadth of beam over all, 53ft.; breadth of beam, exclusive of 
armour, 45ft.; depth from main deck, 21ft.; depth to upper or gun 
deck, 23}ft.; minimum draft of water, 16ft.; draft in fighting trim, 
21ft.; tonnage, 6,000 tons; weight of engines, 548 tons; weight of 
boilers, 266 tons; weight of hull, 1,477 tons; weight of armour, 
2,000 tons; weight of guns and carriages, 198 tons; weight of coal 
(entire capacity), 900 tons; immersion without water, 17ft.; water 
to immerse 21ft., 923 tons; area of immersed mid-section, at 21ft. 
draft, 810ft. The construction of the hull is as follows :—The 
bottom plates are lin. thick, and the sides taper towards the 
top, }where they are jin. thick. The plates are overlapped or 
clinker-built. The ribs or frames are 2ft. apart throughout the 
entire vessel, and are constructed of twoGin. X 3}in. heavy angle 
irons, riveted together lengthwise by their 3}in. flanges. The main 
or 21ft. deck (a, figure 3), is of wood, plated with iron, heavily 
enough to keep out any shells that may fall upon it through the 
light decks above. ‘The main deck is supported by the sides of the 
ship and by trusses of boiler plate made into hollow beams, posts, 
&c. Over the engines, the deck is supported by the engine frames, 
and in the extreme fore and aft parts of the ship, and at other points, 
it issecured by cross bulkheads. Longitudinally with the sides of 
the vessel, running each way from the engine compartment, are two 
lines of plate girders, lying on the before-mentioned vertical trusses, 
and supporting the deck beams. By all these means the main deck 
a is secured to every part of the ship, making a tubular girder and 
atrussed girder combined, of the whole fabric. The engine and 
boiler compartments are wholly submerged, the highest parts being 
several feet below the water line when the vessel is in action; and 
they are further protected by oak and the 6fin. armour outside. In 
front of the boilers are the blowers and pumping engines, and in 
front of these, compartments for coal and for water, by which the 
vessel is to be brought down for action, and above these compart- 
ments and immediately under the main deck, are quarters for men, 
on a deck 14ft. from the bottom of the ship. The extreme bow is 
filled with solid iron. There are two screws, as shown, one on each 
side of the stern. The extreme stern is divided by decks and cross 
bulkheads into small compartments, like those iv the extreme bow. 
The space between the pairs of longitudinal bulkheads, as well as 
that within and outside of them, is devoted to coal. The keelson is 
2ft. high (the ship has no keel), and forms a box-girder of boiler- 
plate. On the top of it is a railway from stem to stern for carrying 
coal from the various bunkers or coal compartments already men- 
tioned to the boilers. ‘lhe engines and boilers are so arranged—one 
set of them on each side the ship—that a passage (in which are the 
keelson and its railway) extends trom stem to stern between them at 
the bottom of the ship. This passage is furnished with water-tight 
doors wherever cross bulkheads occur, as in front of the boiler, 
between the boilers and engines, abaft the engines, and at other 
places fore and aft those mentioned. The exact arrangement of all 
the bulkheads and water compartments is not yet perfected. 

“ The lines of the ship are remarkably fine, and deserve attention, 
A cross section, at about 50 ft. aft the centre, is shown by Fig. 3. 
The bottom is nearly flat. The sides of the ship proper extend 
straight up, as shown, from a point below the water-line ; the corner 
at the water-line is made by the coat of mail, which shuts down over 
the sbip like a cover. From this corner the sides extend up straight 
again for &ft. The beam of the armament thus widens the ship 
some 7{t, which increases her steadiness and buoyancy. The water 
lines are hollow, both fore and aft. ‘The mean angle of the bow is 
14 degrees; the stera is about the same, thus having an extraordi- 
narily fine run. ‘The bow hollows in at the 14-ft. deck about 1ft. in 
5vuft. The proportion of length to beam is about 8 to 1, or nearly 
that of the Great Eastern, but the latter vessel is straight for some 
2v0ft. in the middle, while the Stevens’ steamer tapers all the way. 
The deck lines of the bow are also hollow, and neither bow nor 
stern is overloaded with wide decks or other top-hamper, a plan 
which will have to be adopted generally Lefore vessels can avoid 
excessive pitching and rolling, and be made strong within reasonable 


—— weight. 
“'T'he engine compartment begins near the middle of the ship, and 
There are eight engines, four on each screw-shaft. 


runs back 62ft. 








The two screw-shafts, lying side by side, are 8ft. apart at the centre 
of the ship, where they start; they diverge as they run towards the 
stern, at which point they are 22{t. apart. They also point down a 
little, to get a better hold on the water, being a foot lower at the 
screw end than at theengine end. Their distance above the bottom 
of the ship is about 10ft. Each shaft is composed of sections 
coupled together, and extending in all 184ft., with a maximum 
diameter of 17in. The four cranks of each shaft stand at the four 
quarters of a circle; the cranks are forged in, and each crank section 
is coupled to the next by a sleeve-coupling. The engine franies 
are, in general effect, eight arches running across the ship, from the 
bottom and from side to side, nearly up to the 21-ft. deck. Each 
frame is a box or tubular girder of boiler-plate, and all are — 
to the bottom, sides, deck, and each other, so as to make a thoroughly 
solid but comparatively light structure. Upon the frames rest thd 
pillow-blocks of the shafts and of the beam centres, and between 
them are the cylinders and air-pumps. Each set or row of engines 
consists of fourcylinders and two air-pumps, situated above and below 
the shaft, next the respective sides of the ship, the two sets or rows 
facing each other and leaving two longitudinal passages in the centre of 
the vessel, one under the 21-ft. deck, and one on the bottom, containing 
the keelson and its railway, as before referred to. A description of 
one will answer for all the engines. The cylinder stands perpen- 
dicularly between the shaft and the side of the ship, and is 45in. 
diameter by 42in. stroke of piston. Above it,and connected to the 
crank, is a wrought iron walking beam 6ft. long, standing athwart 
ship. ‘The beam-centre (pin on which it vibrates) of one engine of 
each pair extends across the third frame, over the air-pump, and 
drives it by a lever and rod, there being one air-pump between each 
pair of engines, 40in, in diameter by 2lin. stroke. Below the shaft, 
near the bottom of the vessel, and in front (towards the centre of the 
ship) of the air-pump, is a relief or delivery pump of 14in. diameter 
ms 2lin. stroke. It is worked by an arm on the beam-centre, 
opposite to the air-pump arm. There are, in all, four of these 
pumps, and four air-pumps. Upon the cylinder, towards the side of 
the ship, is a valve-chest containing a balanced slide-valve, which is 
worked by a link motion (the common locomotive valve-gear), thus 
forming a variable cut-off and a reverse ~~ of the simplest 
kind. The link is moved by a quadrant and pinion actuated by a 
little pair of steam engines, conveniently arranged for rapid 
maneuvring. The condensers, four in number, are cast iron boxes, 
standing at the back of and above the air-pumps. A remarkable fea- 
ture of the engines is, that all the principal journal-boxes, including the 
crank-pin ends of the connecting r are hollow, and furnished 
with induction and return pipes which keep a continual stream of 
cold water running through them, rendering it impossible for them to 
heat, without the necessity of putting any water on the bearings them- 
selves. This is probably the most thorough work of the kind in 
existence. ‘The steam pressure carried will be about 60 1b., and the 
number of revolutions from 80 to 100. The power of 8,600 horses 
(equal to the maximum power of the Great Eastern), is based on 
80 revolutions per minute. 

“ The boilers are ten in number, five on each side of a central pas- 
sage or fire-room; they extend from the engine department, near the 
centre of the ship, 76ft. forward, to within about 120ft. of the bow, 
and upwards some 17ft. from the bottom. ‘The boilers are se 
by the trusses before referred to, and are slightly different in 
size, on account of the taper of the ship, the general dimensions 
of each being about as follows:—Height, 14ft.; length (fore 
and aft) 11ft.; width, 14ft. Each boiler has two furnaces in the 
lower part, the upper part being filled with 2}-in. return flues, L0ft. 
long. The total heating surface of all the boilers is about 
26,000 square feet. All the flues thus empty the products of com- 
bustion into a central space above the fire-room or lower passage. 
This upper passage is formed into a tight flue, increasing in size as 
it runs back, and empties into the single chimney, 12ft. in diameter, 
which stands in front of the engines, nearly in the centre of the 
vessel. In front of the boilers are the blowing and pumping 
engines. The pumping engines cylinders are each 24-in. stroke 
by 24-in, diameter, driving pumps below on the same piston rods. 
These pumps are arranged to take water either out of the sea, or out 
of the water compartments of the ship, or out of the hot well, and 
to deliver to the boiler, or to the sea. The blowing engine con- 
sists of two cylinders, of 40-in. diameter and 18-in. stroke, one 
on each side of the ship, in front of the pumping engines, and 
inclined upwards towards the blower shaft, which runs across 
the vessel. On this shaft are two fan blowers, 18ft. in diameter 
by 6ft. face each, with the before-mentioned continuous centre 
passage between them. They may be worked up to 500-horse 
power, and they are arranged to take air from any part of the 
ship and blow it into the fire-room, whence it epters the fire. 
Blowing into an air-tight fire-room, instead of into the furnaces, 
is practised on the Camden and Amboy Company's boats, and is 
a very safe and excellent method, as all sparks, smoke, &c, tend 
to enter the flue and chimney, rather than to blow out of the 
fire-doors and about the ship. : 

“The two screws have great advantages over one screw. It is 
impossible to drive a large vessel at very high speeds with one screw, 
because the practicable draught of water is too small to allow suffi- 
cient diameter and propelfing surface of screw. That two screws 
work well is a matter of practice, and is not disputed in thiscountry. 
They also diminish, by half, the size of all parts of the machiuery 
and bearings for a given power, thus reducing suction and spreading 
the weight over a larger portion of the ship. But the great feature 
of the two screws for a war ship is their ability to turn the ship 
round on her own centre, just as if she were fastened by a pivot to 
the bottom of the sea, without obliging ber to take a circuit of a mile 
or so. It is thought that the vessel can be turned end for end in one 
minute, by moving one screw ahead,and backing the other. The 
advantages of this style of manceuvre cannot be over-estimated. 
That it can be done is a matter of experiment. Some years since 
Mr. FE. A. Stevens turned round a 225-ft. boat called the John 
Nelson, having two screws and a maximum 5) of only 8 miles, in 
1 minute 30 seconds, and again in 1 minute 25 seconds. 

“ The fact has been referred to, that inclined sides were proposed by 
the Messrs, Stevens long before Captain Coles, of the British Navy, 
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the reputed father of the scheme, had patented his arrang 
But the Stevens’ plan omits the objectionable feature of Captain 
Coles’ plan—the revolving houses covering the guns, and thus 
adding to the height, weight, and steepness of the sides. The cen- 
tres of the guns are but sft. above water in Stevens’ ship, and the 
highest part of the armed portion, or of any part of the ship, except 
the chimney, is but about 100ft. above the surface of the sea. Thus 
the angle of the mailed sides is very flat, being only 30 deg., while 
the top portion of the mailed parts is entirely flat. Fig. 3 shows a 
section of the vessel, with the — sides and deck, and of one 
of the shot-proof loading houses. The whole of the shot-proof parts 
shut down over the vessel like covers, and consist of two battenes, 
as shown in the elevation Fig. 1 and the plan Fig. 2, one beginning 
near the bow and extending to the chimney, and the other beginning 
aft the chimney and extending to near the stern. Upon the flat 
tops of each of these batteries or covers, stand two loading 
houses and four guns — in all, four loading houses and 
eight guns. From the point below water, where the side of 
the ship proper begins to run up vertically, the armour starts and runs 
up, inclining outwardly, to about the surface of the water, and 
leaving a < shaped space between the armour and the sides of the 
ship proper, some 3ft. thick, which is filled with solid oak From 
this corner the armour inclines inward at an angle of 30 deg. from the 
horizon, joining the main deck at one level, the gun deck at asecond 
level, and inclining at 45 deg. from the gun deck to form the sides of 
the loading houses. The gun deck, the loading houses, and all the 
inclined parts of the armour are 6jin. thick, The main or 21-ft. deck, 
before described, is seen in the plan Fig. 2, in the middle of the ship 
and at the ends, and is covered with iron thick enough to keep out 
shells. Solid shot would strike it at such very acute angle as to 
glance off. The main deck does not extend under the gun decks 
or mailed parts, or rather, the mailed deck is a continuation of the 
main deck at a higher level. Above the lower level of the main 
deck, as shown at a, is another deck, level with the gun deck, and 
extending the entire length and breadth of the ship. Three low 
cabins are thus inclosed on the main deck, one in the middle and 
two atthe ends of the ship. Still above this wooden deck are light 
bulwarks, the upper sections of which turn down during action. All 
this last mentioned work above the main deck is not at all a part of 
the vessel proper or of the armour; it is, in fact, a temporary 
arrangement for times of peace, and is expected to be vacated and 
carried away bodily in action, which will perhaps add to the con- 
venience of fighting the ship. 

‘The guns are arranged on deck as shown, The gun-carriages are 
very heavy, solid, hemispherical masses of iron, let into and held in 

lace by circular depressions in the plated deck. They are to be 

eavy enough to resist any known projectiles at the shortest range. 
Each carriage or turntable has a shalt passing down to the 14-ft. deck, 
where it is trained by the necessary number of protected men. 
After firing it is turned with its muzzle towards the small portin the 
loading-house, where the charge is put in by the protected men 
inside. The only man not absoluteiy shielded from the enen y’s shot 
is the one who aims and fires the gun, and he is entirely shielded in 
front by the gun and its carriage. The recoil of the guns is 
absorbed by rubber or other elastic substances placed behind the 
trunnions. Experiments show this plan to be feasible. The four 
midship guns are intended to be 10-in. or 12-in. rifled cannon. 
The four others will be the largest that can be produced—probably 
15-in. to 18-in. guns. The vessel will be lighted by narrow slits in 
the top of the ioading-houses and the gun-deck. 

The leading principles of this grand work are as follows :— 

1. Protection of the entire ship proper, and its contents, by water. 
The vessel, while having a minimum draught of 16ft., may be sunk 
in an action to 21ft. in any weather when an enemy could be found 
to fight her, and in smooth water she can be sunk to the gun-deck, 
if necessary. Water is the cheapest and most thorough protection 
against projectiles that can be found in nature, on account of its 
perfect non-elasticity. Air, indeed, retards a ball, but its elasticity 
enables it to squeeze together into a smaller space and so get out of 
the way instantly. But water, although perfectly mobile, when 
penetrated at comparatively moderate velocities, cannot get out of 
the way at anything like the speed of a cannon shot, because it 
cannot jam one particle into another, or squeeze together or occupy 
a smaller space, but each particle, in all its fulness and rotundity, 
must simply be removed and placed somewhere else—an operation 
requiring so much time as to take the dangerous velocity out of a 
projectile in a very short space. Now, the Warrior, La Gloire, and 
mailed ships generally, are so protected up to the water-line, but 
they present a great mass of “ship” above the water-line which 
must either be protected by an immense and unwieldly weight of 
mail, or else be knocked to pieces. ‘The Stevens ship, however, is 
entirely protected by water, and only the loading houses and a cover 
running up high enough to give the guns the proper elevation 
require to be cased, thus giving the maximum strength with the 
minimum weight. 

2. The inclined armament. Were this, as proposed by Captain 
Coles, and very severely criticised by the English newspapers, a 
comparatively high structure, vast enough to fake in the guns, steep 
enough to be hit nearly at right angles when rolling, and forming a 

rt of the ship itself, so as to spoil or impair it for the purposes of 
Pabitation, &e., it would be of questionable value. But it is a simple 
cover put over the top of the ship, and not a part of the side of the 
ship. Hence the objections urged against the inclined sides in 
general do not hold in this case. Again, the inclination of this 
zover is so small that no rifled projectile can strike it flat, but must 
necessarily glance off. ‘The mail has then simply to change the 
direction of the projectile, and uot to stop it, which is another thing 
altogether, and very much more difficult. Besides, the submersion of 
the ship proper increases her steadiness, and prevents excessive 
rolling, so that the angle of the mail never becomes much steeper 
than 30 deg. 

3. Great speed. This is simply choice of position. We know of 
no other war ship which is likely to run above 13 or 15 knots, while 
this vessel must run at above 20, having the horse-power of the 
Great Eastern, with less than half her immersed mid-section, at her 
21ft., or fighting draught. It is quite unnecessary to enlarge on the 
advantages of choice of position. 

4. Turning with great Rrility on her centre, by the action of her two 
screws. This, like the former advantage in mancouvring, cannot 
be too highly estimated. 

5. Adaptation of draft to various circumstances, by means of 
rising and sinking, and consequent economy of fuel and in -reased 
coal capacity. In addition to the protection thus afforded in action, 
it is évident that the vessel can throw away what would be, ia sail- 
ing, a useless load; for the water-protection is so much resistance 
to locomotion, because it increases the immersed section of the vessel. 
Steel plates, however, cannot be thrown away in passing from point 
to point. ‘They must be carried until they are shot off, if the sides 
of the ship are to be shielded by them. 

6. The perfect protection of all the men, except the eight who fire 
the guns, (these eight being very well shielded by the guns them- 
selves), within water sides and inclined steel or iron roofs. The 
port-holes of the Warrior, or any port-holes through which guns 
are to be aimed, are necessarily large enough to fire into, aud will 
be very convenient places to put in small rifled shells at long range, 
and grape at close quarters. But in this case the 6jin. inclined 
armour, must be absolutely torn open, to put in so much as a musket 
ball. 

7. The lightness of the protection, due to having the guns heavy 
enough to protect themselves, rather than a coat of mail outside of 
them. ‘To the observer of this structure, the only defect, upon im- 
m ture consideration, appears to be the defencelessness cf the gurs 
liuemseives. Everything else is impregnable; but will not the 
enemy's hundred*pound ritled projectiles at short range dismount 
or.break the cannon on deck? Supposing, for a moment, that it is 
necessary to enclose them, how shall it be done? Ports of any 
kind will take in rather too much grape and rifled shell; but the 
worst feature of this system is, that both sides of the ship have to 
be armed, as the guns of one side can only fire on that side, thus 
doubling the necessary weight of metal. But suppose thejcasement to 














revolve with them, suppose each gun to be covered with a hemispherical 
shot-proof shield, large enough to hold it, and the men necessary to 
work it on Capt. Cole’s plan. Can this mass be readily turned round, 
and does not the thinnest and weakest part of the gun project out 
of its casement, so as to be just as much exposed as if it stood on 
the open deck? And does not this plan also involve the port-hole ? 
Or suppose the trunnions of the gun to be a sort of ball-and-socket 
joint at the muzzle, so as to avoid a port, the breech being shifted 
to train and sight the piece. The range will be very small, and we 
think anyone who will attempt to work out the details of the ma- 
chinery for placing the whole weight of the breach in the various 
necessary positions for rapid aiming and firing, will abandon the 
job as impracticable. The present guns balance on their trunnions, 
and are easily moved, however heavy. If it is not feasible, then, to 
protect the gun within a battery, what can be simpler than to make 
the gun heavy enough to protect itself? Even if the former plan 
were feasible as to range, safety, &c., the latter plan involves 
the least weight of material, for the ordinary gun is already 
nearly strong enough to resist any projectile, and a smiatl 
increase of weight would render it absolutely proof, while 
building a cover to inclose it would require, perhaps, ten times the 
weight of material. Making the gun heavy enough to protect itself 
utilises the entire metal of the armament, not only as armaments, 
but as armour. Guns are not often broken by cannon shot, and 
they can easily be made quite proof; but they are often dismounted 
from ordinary car The hemispherical carriages described, 
however, are not liable to be knocked away by anything sm: 
enough to be sent out of the muzzle of a cannon, Besides, hamm 
ing eight immense guns often and hard enough to break them all 
will require some hours’ good shooting, during which time it is fair 
to suppose that an invulnerable ship, aving choice of position, and 














throwing 18-in. balls atclose quarters, would put any enemy extant— 
the 44-in. vertical-plated ships of our neighbours, for instance—in a 
place where his powder would get too damp for rapid firing. ‘The 
lightness of the protection of the Stevens’ vessel, is also due to the 
submersion, so as to make use of water instead of iron as a shot- 
proof material during action. 

8. By arranging the guns to fire in either direction, one-half the 
weight of the ordinary armament is saved, for cannon that fire 
through portholes can tire but one side, and there must be an equal 
number on the opposite side for its defence, 

9. Guns thus arranged have far greater range—can sweep the 
whole horizon—while those fired through ports in the ships side 











can sweep but a limited arc of the circle. 

10. Two of the guns, it will be seen, are not in the centre of the 
ship, longitudinally, but nearer the sides, so that three guns ata time 
can fire directly forward or directly aft. Were the in li 
one gun could fire parallel to the keel in either direction. 
this vessel can stand bow on, presenting her sharp end to the enemy, 
and then throw 18-in. globes and rifled bolts into her sides from 
three guns atatime. ‘lhat she can stand bow on, if she likes, is 
easily believed, when we consider her great speed and power of 
turning on her own centre. 

11. Lastly, this vessel, having only eight guns, can throw double 
the weight of broadside that the Warrior can handle. Large shot 
are what tell on the weight, and on the enemy’s sides. 

Tn conclusion, it will be observed that most of the best features of 
modern marine practice and naval defence were twenty years ago 
embodied in the designs of this vessel, viz., high steam, the screw 
wropeller, hollow and fine water-lines fore and ait, the iron hull, the 

ox or tubular-bridge framing, the link-motion, and steam reverse 
gear, and inclined armour. ‘I'he improvements designed at that early 
day, and not yet adopted in the best practice—still ahead of the times 
—are the two screws for rapid turning, the water-armour during 
action, and the ability to rise rapidly to the surface; the use of guns 
heavy enough to protect themselves, instead of loading the ship with 
armour to cover them; the ability to fire, so to speak, a broadside in 
every direction, and the system of ventilation described. And yet 
the Government is advised to throw away this work, and to build 
mailed ships on modern principles! We would urge the public, 
for their own sake, to instruct themselves and their representatives in 
this matter before it is too late. 




















OUR PATENT SYSTEM. 

ELEVEN years ago, propos of the then anticipated Exhibition, 
there was considerable discussion about the “rights of inventors.” 
Now, apropos of another expected Exhibition, the discussion is 
renewed, and practical men have come to the conclusion which free- 
trade theorists then deduced from principle. Then a committee, 
formed “to promote the legislative recognition of the right of in- 
ventors,” asserted that “ British subjects had no sufficient protection 
for their inventions,” and demanded more stringent laws to protect 
their rights as inventors, such as exist in France, belgium, and the 
United States. Then free traders showed that the patent rights 
secured in many instances by “ trifling improvements, patented, had 
put a stop fora long period to other much greater improvements ;” 
that the effect of “granting by law ‘a certain limited sole use’ of 
any invention is to impede improvement for the period the limitation 
is granted.” Now, Sir William Armstrong has found by experience 
that the Patent Laws cause the very mischief then ascribed to them. 
“Inventors,” he says, in an inaugural address to the mechanical 
engineers at Sheffield, “ are borne down by an excess of protection, 
obstructed by patent inventions which will never be reduced to 
practice by those who hold them.” Again, we have an example of 
sound economical theory being the only safe guide for legislation, 
justifying us in following its conclusions cautiously and carefully 
whithersoever they may lead. 

This example is remarkable. Next to the navigation laws, 
designed to protect native shipping, probably the Patent Laws—as 
the means of protecting a property im invention, securing a reward 
to inventors, and encouraging invention to the benetit of society— 
have been, of our protective system, the part most praised. ‘Ihe 
idea of dispensing with patent laws, as Sir William Armstrong 
suggests, has been branded as revolutionary and stigmatised as the 
grossest injustice. These laws are classed with those which have 
fallen into disuse or been from necessity repealed, and were once 
believed to be the foundation of England’s strength. No one can 
possibly doubt the utility of inventions, which make all the powers 
of nature the servants of man, nor the propriety of rewarding and 
encouraging such inventors. But the histury of man is the history 
of error, and legislation especially teems with examples of the most 
sincere and best-meant attempts to promote the welfare of society 
turning out to be egregious mistakes. ‘To be successful it is never 
enough that we mean well, that our motives are unexceptionable ; 
we must also know that the end we aim at is within our reach and 
the means we employ are in conformity to the laws of nature. Now 
we have evidence, both theoretical and practical, that the exception 
made by the Act of 1624, declaring. “all monopolies contrary to 
the laws of the realm,” in favour of “ patents which the king 
might still grant for fourteen years, and no more, for new invented 
manufactures or arts never practised before,” operates directly 
contrary to the intentions of the legislature, and both deprives 
inventors of their due rewards and impedes the progress of 
invention. 

The very nature of the exception is enough to establish its im- 
propriety. It is in favour of patents which the king might grant for 
inventions never practised before and not being muschievous to the 
State, and it carried with it an investigation, continued to this day, 
on the part of the king or his officers, that the invention fof which a 
protection was asked was not before in use, and not mischievous to 
the State. A person claiming the benefit of this grant must satisfy 
the Attorney-General that his invention is new, and will not be in- 
jurious to the public. He has to hunt through the records of all 
patents previously granted within a limited time, not oue of the 
stipulations of which he must infringe. At the same time every one 
of them is a privilege conferred on some ont else who has, or fancies 
he has, an interest in preserving it, and will do battle for it ina 














court of law if it be invaded. Thus, before an inventor can 


reasonably even apply his skill to remedy by a new invention any 
| inconvenience the public may suffer, or promote any improvement 
| in the numerous and 1multiplied arts of life, he ought to ascertain the 
bearings of every patent in existence on the subject. To compel 
inventors to go through so much preliminary toil before they can even 
set their wits to work, is clearly to impede invention. If they seek 
the privilege, they must also be able to prove that the invention is 
new—very often a much more diflicult task than inventing what 
may really be at the time required. 

The principle, however, of making the officers of the crown the 
judges of what is new and useful in art and invention is so much at 
variance with prevailing doctrines, and the results of our Patent 
Laws are now so palpably injurious, that it is a waste of time to say 
much on the subject. In fact, they are equally condemned by those 
who, with Sir W. Armstrong, think that protection to inventions 
might be entirely dispensed with, and those who demand, with the 
committee already referred to, more stringent and different laws to 
protect and encourage inventors. Our system really gives no pro- 
tection ; for an ingenious and industrious man without property sets 
patents at defiance; and an inventor must expend much of his means 
to obtain a patent which he could better employ to perfect his in- 
vention. In our present condition capital is essential to the success- 
ful working of any invention, and the substitution of numerous 
ivil ictions not easily ascertained for the ordinary 
ious of busin an have no other effect than to prevent 
capitalists fairly and freely embarking their means in the support 
of the inventions most likely to benefit themselves and society. It 
is more necessary to say a few words on the principle of giving by 
law protection to the property of inventors, than to repeat the often- 
repeated condemnation of our,present Patent Laws. 

No kind of patent Jaws can alter the laws of property, or the dis- 
tribution of wealth under of wl in f inventors, when 
they do not get a sufiicient share of the lat .ccording to their 
own estimation, complain. ‘The rewards they demand and expect 
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are pecunlary. They do not ask at tl 
the honour properly due to those who benefit society, which can 
only be conferred by the spontancous opinion of contemporaries and 
posterity. They really ask to have by law a privilege conferred on 
them of obtaining, somehow or other, a larger share of the produce 
of industry than falls to their lot, or their contemporaries are willing 
to concede to them. They demand the establishment of another 
criterion for the payment of their peculiar exertions than the esti- 
mate of their value in the common markets. Though they are not 
singular in making such a demand, for the whole system of pro- 
tection to peculiar kinds of industry was founded on it. After this 
system has been thoroughly undermined and tumbled down by 
time, so that nothing remains of it but cwnbrous ruins, of which 
gislation is now almost everywhere striving to clear society, it 
cannot be rebuilt to bestow privileges equally on the deserving in- 
ventor or on the undeserving schemer. Clearly the claim of inventors 
to have a peculiar privilege secured to them, whereby they may 
gain more wealth than falls to their share by the natural exercise of 
their talents and industry, is now quite unten: 
_ But, then, it is said that unless inventors be so rewarded, useful 
inventions will die with their authors, and the world be unimproved. 
Society has no need to be alarmed on this account. Except quack 
medicines, or inventions of which the author has more reason to be 
ashamed than proud, whatever be the wealth they may have gained 
him from the too easily deluded public, no inventions of lasting 
utility are ever lost. Invention is, as much as poetry, inspiration. 
Inventors, like poets, are born, not made. They are, in almost all 
cases —except those singular cases of which a late celebrated chemist 
Was an example, in which excessive greediness overmasters even the 
desire of respect the great object for which wealth is sought—eager 
to make known their inventions. In the majority of cases, inven- 
tions can only be realised by imparting them; and it is purely an 
idle fear that society will suffer if legislation be not framed with a 
view to encourage inventors to make known their inventions. * 

As society is now constituted, every invention is the consequence 
of numerous other inventions previously made, of knowledge which 
is universal, rather than peculiar, and it is, and can be, only some 
little addition to the common and general stock. How much of it 
may really be already common property, or known before to other 
men, and only to be brought into use by their co-operation and 
assistance, are obviously matters which no legislation can possibly 
provide for. The exact share of every individual and of society at 
large, in every invention, is not to be ascertained, and the legislation 
which would secure an extra reward to an inventor would do in- 
justice to society. In a rough practical way all these important 
points are continually settled by competition ; and, as the rule, every 
one receives a fair reward for his exertions, while the general im- 
provement is more promoted by allowing the market freely to 
determine the price or reward of every useful quality than it possibly 
can be by any species of protective or restrictive islati j 
ought never to be forgotten that a privilege conferred by Jaw on one 
is a restriction on all the others. 

It is impossible to deny that, under present circumstances, in- 
ventors frequently suffer grievous wrong and injury. But so do 
individuals in every class. Suffering in one way or another is the 
lot, to a great extent, of all humanity, and we cannot depart from 
sound general rules in the vain hope of extinguishing individual 
hardship, ‘The examples already referred to of the failure of honest 
and sincere attempts to lessen suffering by bestowing privileges and 
creating restrictions, exonerate us from the necessity of adding an 
additional word againstany and every project for rewarding inventors 
by other means than by giving them free access to every market. 
While we deprecate, however, the interference of the legislature in 
any manner with the pecuniary rewards of industry, altering the 
distribution of wealth, we cannot but notice that, consistently with 
the prevailing spirit of the age, Governments have created, and are 
continually creating, honorary rewards for merit of various kinds. 
Military merit is decorated and ennobled. Civil merit has its crosses 
and its knighthoods, ‘Titles, ribands, badges, “the cheap defence of 
nations,” may be made the rewards of inventive, scientific, and 
literary merit. It is no part of cur business now to refer in detail 
to a means of discriminating merit other than that of publie opinion ; 
we can only say that inventors who promote social improvement are 
as much deserving the honours which the State can create aud bestow 
as its most distinguished civil and military servants. —London Review. 
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PATENT RIGHTS. 

Ax old controversy has lately been stirred by the Times on the 
occasion of a speech delivered by Sir William Armstrong at a meet- 
ing of Sheffield engineers. The successful inventor of the rifled 
cannon which promise to introduce a new era of warfare, is not the 
first among distinguished and prosperous mechanicians who has 
lifted his voice against the whole system of patent rights by which 
the Legislature has endeavoured to rage and reward the 
ingenuity of inventors. ‘Che opponents of the existing law generally 
rely on two distinct lines of argument, one of which is suiBciently 
ad captandum and childish, while the other really deserves very 
serious consideration. The first of these is naturally that on which 
the 7imes lays the greatest stress, though the « 
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servations of Sir 
William Armstrong, which furnished the text for the article, are 
founded exclusively on the more solid and practical argument. 
Times’ theory is, that patent its savour of monopoly, a 
they are sadly out of plac the present enlightened age of free 
trade. The fact that our existing Patent Laws are the line: 
cendants of the Statute of Monopolies passed in the r 
James I., affords a tempting verbal support to this eminently popular 
way of viewing the subject. The cireumstance that the statute thus 
held up to public contempt was an Act, not for the encouragement, 
but for the suppression of monopolies, rather shakes the absolute 
theoretical position which the Tiwes takes up; and the truth is, that 
the grave question of the expediency of the Patent Laws has nothing 
whatever to do with the contest between monopoly and free trade 
which has resulted in the signal success of the latter. That an ex- 
clusive right to manufacture a patent article is in some sense a 
monopoly, cannot well be denied, but the same may be said of the 
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of property in land and goods which lie at the root of all civilised 


society. ‘Those who would propound a theory which condemns all 
such monopoly in the abstract must, if they profess to be logically 
consistent, go the whole length of the doctrine, la proprieté c'est le 
vol; and the only way in which observations of this character have 
any bearing upon the Patent Laws is by raising the question whether 
an invention can justly be treated as the subject of property at all. 

Setting aside considerations of expediency, we do not see how it 
is possible on any abstract ground to dispute the right of property of 
an inventor in the discovery which may have rewarded his labours. 
It is his own creation, in a sense which is not always true of a 
literary production, and not true at all of the ordinary subjects of 
property. The man who devises a machine by which the labour of 
one man may be made equivalent to that of ten, actually creates an 
almost unlimited quantity of productive power, which might other- 
wise have remained as useless to mankind as the ore in an undis- 
covered gold mine. Is such a benefactor of the human race to go 
without his reward, and is there any more appropriate way of 
securing him a due recompense for his labours than by giving him a 
limited property in the invention which he has made? No one can 
think it just (whether it may be expedient is another questio :) that 
the inventor who has given a new impulse to the industry of his age 
should be allowed to starve—as many inventors, not in consequence, 
but in spite of Patent Laws, have done—while capitalists who 
borrowed his ideas were reaping abundant fortunes. That inventors 
like Watt and Arkwright would have been utterly suppressed but 
for the encouragement of Patent Laws is a fact which ought not to 
be lost sight of, nor is it at all certain that the mischief would end 
with the immolation of the men who were ingenious enough to dis- 
cover the means of revolutionising the industry of their country. It 
is not at all improbable that, without the encouragement afforded by 
the Patent Laws, the steam engine might never have been developed, 
and the staple manufacture of Lancashire might never have emerged 
from the comparative insignificance from which Arkwright raised it. 
To some extent these considerations trench upon the question of 
expediency, which we have purposely postponed, but they do seem 
to place beyond all doubt the justice of a code of laws designed to 
secure to inventors a share in the benefits which the human race may 
derive from their genius and their experiments. 

It has been said, with a flimsy approach to philosophy, that a 
distinction must be drawn between property in things and property 
in ideas. The product of thought, it is maintained, is the common 
heritage: of the world,and is not to be trammelled by individual 
rights like those which all nations recognise in the more substantial 
subjects of ownership. Even copyright is not strictly analogous to 
patent right, because the author of a book is not entitled to forbid the 
world to borrow his ideas, though he may prevent the republication 
of his work or the issue of a merely colourable imitation. But 
these distinctions do not touch the justice of the inventor's claim. 
Why do we allow copyright at all, except on the ground that the 
man who benefits the world by a useful publication is deserving of 
the recompense which a temporary monopoly may give hin? The 
broad principle applies as much to an inventor as to an author; and 
if the Patent Laws ought, as has often been suggested, to be swept 
away, the sentence must rest not on any false analogy to monopolies 
of a different kind, nor on any considerations of abstract justice, but 
simply on the ground that it is impracticable to give inventors their 
due without hampering the progress of society and condemning 
hundreds of ingenious men to a life of perpetual disappointment and 
distress. It is quite possible that a high expediency may justify the 
disregard of inventors’ claims, and there is undoubtedly much in the 
history of invention which may be quoted in favour of the total 
abolition of patent privileges. Where there is one Wheatstone there 
are scores of less prosperous inventors who may lay a life of misery 
to the account of the temptations held out by the Patent Laws. 
Then the cases are numerous enough where some trivial patent may 
prove an insurmountable obstacle to improvements of the most 
important kind. Sir William Armstrong, no doubt from personal 
experience, testifies to the extreme embarassment which former 
patents occasion to a manufacturer engaged in perfecting any 
mechanical process or improving any branch of mamufacture. 
Almost every new suggestion which occurs to him is found to be 
hedged round by the private fence of some earlier inventor, who may 
have made no more use of his idea than to prevent its use by others, 
and to level a tax upon their practical activity. ‘The remedy which 
he suggests—namely, to restrict the privileges of a patent to those 
inventions which are brought into working order---would strike at 
the root of the whole system. The man who happens to be ina 
position to bring into practical use any invention which he may 
make, will obtain perhaps an adequate remuneration without the 
grant of any monopoly ; but the leading idea of the Patent Laws is 
to secure to inventors who have no means of developing their 
discoveries a share in the profits which would otherwise be monopo- 
lised by manufacturers who might appropriate to themselves the use 
of inventions which they could never have hit upon themselves, 
In other words, the object of such legislation has been to displace the 
monopoly of wealth by the monopoly of genius and merit. Still it 
is probable that, as a class, discoverers are more injured than 
benefited by the hopes held out to them of creating convertible 
property out of the labours of their own brain. One grows rich, and 
a score are ruined; and if the decision were to turn solely upon the 
interests of inventors, it might not unreasonably be thought expe- 
dient to sacrifice the rights of the few who are likely to make the 
calling of an inventor pay, out of compassion for the many who are 
certain to be tempted to a life of delusive expectations. 








But there is a broader consideration which must outweigh every | 


other. The main defence of the Patent Laws does not rest so much 
on the abstract right of inventors as on the paramount interest of 
the whole community in encouraging the inventive faculty. If 
copyrights were abolished thousands of works of various degrees of 
merit, Which annually appear, would never be composed, or, at any 
rate, would never be given to the world. Ardent apostles of science 
and philosophy who might happen to be in easy circumstances, 
would feed the press with scanty communications, but the great 
proportion of modern books, and perhaps not always the worst in 
quality, are published mainly with a view to profit, and would never 
appear at all if they were forthwith to become the common property 
of all mankind. Patent rights, it is said, create inventions, just as 
copyright creates literary compositions, and the consequent gain to 
society may, in the one case,as in the other, more than compensate 
the undoubted inconvenience of a temporary monopoly. Sir 
William Armstrong has naturally had his attention called to one 
side only of the question, and while he feels how existing patents 
impede his own efforts in perfecting the manufacture under his 
charge, he seems scarcely to appreciate the value of the ideas which 
he claims the right to use as freely as if he had been the first to 
suggest them. ‘he real danger of a repeal of the Patent Laws 
would be that some useful discoveries might be postponed for years, 
or perhaps never made at all, but for the golden promise which the 
law holds out to all inventors. Whether the advantages thus gained 
by society are a sufficient set-off against the inconveniences which 
accompany them it is not ea-y to decide; but, until this is clearly 
settled in the negative, the true policy must be to lean to the side of 
justice, and not to exclude any inventor from his natural rights until 
an overwhelming case of national expediency has been established 
against them.— Saturday Review. 








_Fime at a Coatrit.—A shocking accident occurred on Wednesday 
night at Crosby Colliery, situated near Bulgill, on the Maryport and 
Carlisle Railway. Shortly before midnight a man was lighting a 
naphtha lamp at the top of the pit. Burning his fingers, and letting it 
fall, it set fire to the whole of the timber at the top of the pit. The 
lire raged with great violence, and destroyed the whole of the 
property at the top of the pit, with the exception of a pumping engine, 
One man and two boys were killed; eighteen horses were also burnt to 





death, A party of country police arrived at the place at five o'clock 

on 1 hursday morning, who succeded in extinguishing the flames and 

a much valuable property. The damage done is estimated at 
2,000. 
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MISCELLANEA. 


Mr. ALEXANDER THomas Gorpoy, contractor, of Westminster, 
suspended payment last week. 

Her Magesty’s yacht attained an average speed of upwards of 
17 knots an hour in crossing, last week, from Holyhead to 
Kingstown. 

Tue Duncan, 101, screw, has been tried in Stoke’s Bay with a 
mean speed of 13°263 knots. Although fitted with a Griffith’s screw, 
the vibration is reported as excessive. 

Tne Pandora, 5, serew, tried the other day at Portsmouth, made 
an average of but 8°794 knots. On a former trial, and when drawing 
a few inches more water, she made 10-5 knots. 

A courte of model guns made by the Mersey Steel Works have 
been received at Woolwich by the Select Committee of Ordnance, 
and will be submitted to proof in a few days atthe Royal Arsenal 
butt. 

Tue proposed Agricultural Hall at Islington, for holding the 
annual Smithfield Show and other purposes, is about to be com- 
menced, the contract for its construction having been taken for 
£24,000. 

Tue prospectus has been issued of the General Telegraphic Works 
Company, an undertaking with a capital of £50,000, formed to carry 
out the inventions of Mr. J. Rogers in the preparation and manu- 
facture of submarine telegraph cables. 

We understand that, at the forthcoming Telegraph Soirée, at 
Manchester, the Electric and International Telegraph Company will 
extend their wires to the Free-trade Hall, from whence direct com- 
munication will be made with London, Bristol, Cardiff, Liverpool, 
Dublin, Aberdeen, Edinburgh, Hamburgh, Berlin, &c. 

Tue new docks at Britton Ferry, Neath, Glamorganshire, which 
have just been completed at a cost of £169,000, were opened last 
week. There was a procession, together with other rejoicings, on 
the occasion, and the first shipment of coal was on board an 
srican vessel, the Mary Stenson, her cargo being intended for the 
Great Eastern. 

Tue new iron-clad war steamer, the Defence, built by Messrs. 
Palmer Brothers, of Jarrow, will leave the Tyne under steam on 
the 5th of September for Chatham. Her engines have been fitted 
up on board the vessel in the Tyne, by Messrs. Penn and Co., ef 
Greenwich. She will be masted at Chatham, and will have her 
armanent put aboard there. 

Tne Rangoon and Malacca steamships have left Messrs. Glass, 
Elliot, and Co.’s works with the remaining portion of the Malta and 
Alexandria telegraph cable, and the whole line is expected to be 
completed by the middle of September. Another steamship has also 
left with a cable for the French Government to complete the line 
between Cape Vendres and Algiers. 

Tue United States’ Government are rifling a large stock of cast 
iron guns. The Scientific American states that guns, ranging from 
6 to 42-pounders, are being rifled. In all guns larger tau 
6-pounders, eighteen grooves are cut to a depth of y4-in. at the 
edge, and ,,-in. at the middle, the grooves being ,45-in. wider than 
the lands. The twist is an irregular spiral, gaining towards the 
muzzle. 

Ir is stated that Mr. Dorning, of Liverpool, has purchased the 
three screw steamships Leopold, Princess Charlotte, aud Southampton, 
known as the sister ships of the screw steamer Prince Albert, of the 
Galway line. A few years ago these ships cost about £220,000, but 
they have now changed hands for about £50,000. It is stated that 
the ships are to be run from either Liverpool or Southampton, vid 
Galway to New York. : 

Her Majesty has been pleased to approve Mr. Westley Richard's 
breech-loading rifled-carbine being adopted in the cavalry. The 
following is the description of this very efficient weapon : — Bore, 
0-448in.; weight of bullet, 400 grains; length of barrel, 20in., 
number of grooves, 8; charge, 2 drachms; pitch of rifling, one turn 
in 20in.; weight, 6 lb. 14 0z.; sighted to 700 yards; bullet, eylindro- 
conoidal, with hollow base. 

Ovr readers will be astonished to learn that we have become 
exporters of cotton to America. Last week 15,000 bales of Surat 
cotton were forwarded from Liverpool to New York--a new and 
startling phase of a question in the issue of which Great Britain is 
so deeply interested. In consequence of the continuous advance 
in the price of cotton, the principal mills in the Bacup district com- 
menced running short time—four days per week — yesterday 
(Thursday). 

We learn from the monthly coal circular of Messrs. Laird, of 
Liverpool, that the quantities of coal exported during July was 
783,437 tons, against 655,116 tons in the corresponding month of 
1860), showing an increase of 128,321 tons. The particulars are:— 
From the northern ports, 467,536 tons; Yorkshire, 19,438 tons; 
Liverpool, 68,410 tons; Severn ports, 173,578 tons; and Scotch, 
54,475. The increase is from all of the above ports. The total 
exports from January to July were 4,240,309 tons, against 
3,865,213 tons in the same period of 1860, being an increase of 
375,096 tons in 1861. 

A recent enumeration, in the Mining Journal, of the collieries 

of the kingdom, makes the number as follows :—Durham and 
Northumberland districis, 142; Cumberland, 28; Durham, south 
division, 141; Yorkshire, 387; Derbyshire, 153 ; Nottinghamshire, 
21; Leicestershire, 14; Warwickshire, 17; North Staffordshire, 127; 
Cheshire, 35; Shropshire, 68; South Staffordshire, 441; North and 
East Lancashire, 266; St. Helen’s, 23; Wigan, 82; Flintshire, 40; 
Denbighshire, 39; Anglesea, 5; Gloucester, Sumerset, Devon, Mon- 
mouth and East of Glamorgan, 188; Pembroke, Carmarthen and 
Glamorgan, 292; Scotland, 427; Ireland, 73; or a total of 2,509 in 
England and Wales, and 3,009 in the United Kingdom. 
Tne screw steamship Hansa, built by Messrs. Caird and Co., of 
Greenock, for the North German Lloyd (Bremen and New York 
line) was launched on Friday last. The Hansa is the largest vessel 
ever built at Greenock, being 10ft. longer, and 34 tons larger 
than the Atrato. Her dimensions are:—Length over all, 360ft.; 
breadth, 42ft.; depth of hold, 333ft. She is 2,868 tons builders’ 
measurement, and will register 3,500 tons. She has four tier of 
decks—spar, main, lower, and orlop—the main and lower being 
fitted from stem to stern for the accommodation of 250 first and 
second-class, and 460 steerage passengers, while the orlop deck will 
be devoted to stores and a portion of the cargo. The bulk of the 
latter will be taken into the hold, which is capable of containing 
1,000 tons measurement, and an equal weight of fuel will be stowed 
in the spaces set apart for that purpose. The height between decks 
is from 7ft. to 8ft. Her engines will be direct-acting, of 600-horse 
power, fitted with surface condensers on Davidson's principle, and 
superheating apparatus, and will be supplied by the builders. She 
will have three masts, and will be full-rigged as a barque. 

No. 10 dock at Portsmouth Dockyard, after seven years of con- 
tinuous labour, has at length been completed. By its junction with 
No. 7 steam-basin dock the new dock forms an entrance from the 
harbour to the steam-basin, and of much easier aceess and greater 
depth of water than the original entrance at the north corner of the 
dockyard, ‘The sections of the two docks at their point of junction 
are, however, of very different proportions, the width of No. 10, at 
its broad altar, being 80ft., while that of No. 7 is only 72ft. 3in., the 
flooring of the latter being also several feet higher than the new 
dock. The following are the chief dimensions of the new dock :— 
Length between. caissons, when using extreme sunk grooves, 
852ft. 4in.; but if western caisson is placed in outer rebate, 366ft. 2in. 
By removing the central caisson and throwing the two docks in one, 
using the eastern sunk groove and the western rebates a space 
between the two extreme caissons is gained of 644ft. 8in. The width 
throughout is 100ft. from coping to coping; but the sectional forms 
of the docks are, as already stated, constructed on opposite prin- 
ciples. The new dock is 37ft. in depth, from floor to coping; 34ft. 
from top of inverts to coping, and its breadth diminishing 100ft. at 
its copings to 35ft. at the floor. The Warrior, on her arrival at 
Portsmouth and admission into the dock, will take up the whole of 
the new and extend 47{t. into No. 7. The greatest difficulty 
experienced during the work was the erection of the cofferdam and 
the formation of the dock entrance, the latter resting on a bed of peat. 


























RAILWAY MATTERS. 


Tue doubling of nine miles of the South Devon line, out of 
Exeter, will be completed in a few days. 

Tue Bombay, Baroda, and Central India Railway Company are 
advertising for proposals for ten locomotives. 

Tue Charing Cross Railway Company pay £49,000 for Hungerford 
— and £35,000 for the bridge tolls and privileges, or £125,000 
in all. 

Ir is stated that £120,000 will complete the Bristol and South 
— Union Railway, with a ferry across the Severn at the New 

-assage, 

Tue works on the Holbeach and Sutton Bridge line are making 
satisfactory progress, and it is stated that the section will be ready 
for traffic by the end of the year. 

New engines, carriages, and wagons, the cost of which has been 
£112,020, have been added to the equipment of the Eastern Counties 
Railway during the last half year, partly in anticipation of the 
business likely to accrue from the Great Exhibition. 

Tne first sod of the Uxbridge and Rickmansworth Railway was 
turned on Wednesday, at Uxbridge, by Lord Ebury The Jitile 
town of Rickmansworth, so long denied railway communication, 
will soon have two railway lines connecting it with the metropolis, 
vid the North-Western and Great Western Railways. 

£32,00) have been deposited on account of subscriptions to the 
Finsbury extension of the Metropolitan Railway, viz., £*,0U0 by 
the Metropolitan Company, £8,'00 by the Great Western, and 
£16,000 by a contractor, on condition that he has the contract 
according toa schedule of prices to be fixed by Mr. Fowler, the 
engineer. (?) 

Ir appears that Messrs. Quilter, Ball, and Co., the accountants, 
have declined to sign the accounts just presented to the proprietors 
of the Eastern Counties Railway, ay eee | to the meeting on the’ 
29th inst. They state that they have discovered errors to an amount 
which, if properly adjusted, would absorb a very large proportion, 
and perhaps the whole, of the balance of revenue now assumed to 
be available for a dividend, and intimate in conclusion that these 
discoveries, apart from their actual extent, show that a general and 
vigilant research is pecessary, such as it would be impossible to 
undertake within the period allowed. 

In the year 1816, when the railway speculation had reached its 
highest point, a project was announced for a direct line from “the 
Land’s-end to John O'Groat's.”. What was then proposed in sarcasm 
has come to be all but realized in fact, for you may now travel 
from London to Inverness in twenty hours. ‘There is also the pro- 
spect of a line being opened to Dingwall and Invergordon in the 
course of the present year, as part of an extension to Tain, and ul- 
tim tely to the local tower where John O'Groat held court. Within 
th: last seven years the whole of this part of Scotland has been 
opened up by the railway enterprise, and although all the lines are 
si gle, and have been constructed at an average cost of £10,000 per 
m le, the «xtent of traffic has equalled that of many of the double 

ines in tle south; while the local resources in trade and agriculture 
’ 'wen developed to the advantage of inhabitants on both sides 
of the Tweed, 

‘Lue trattic receipts of railways in the kingdom for the week end- 
ing the 17th August amounted to £591,430, and for the corresponding 
week of last year to £588,896, showing an increase of £2,534. The 
gross receipts of the eight railways having their termiui in the 
metropolis amounted to £279,452, and for the corresponding week 
of 1860 to £275,146, showing an increase of £4,306. The increase on 
the Eastern Counties Railway amounted to £610; on the Great 
Northern to £754; on the Great Western to £1,044; on the London 
and Blackwall to £20; on the London, Brighton, and South Coast 
to £3,591; and on the London and South-Western to £1,050— 
total, £7,069. But from this must be deducted £2,079, the decrease 
on the London and North-Western, and £684 on the South-Eastern 
together £2,763, leaving the increase, as above, £4,306. The 
receipts on the other lines in the United Kingdom amounted w- 
£311,978, and for the corresponding week of last year to £313,750, 
showing a decrease of £1,772, which, deducted from the increase on 
the metropolitan lines, leaves the total increase £2,534 as compared 
with the corresponding week of 1860. 

Ir is proposed to construct a line of railway for the carriage of 
coals from the northern coalfields to London by a junction with the 
Eastern Counties in the neighbourhood of March. ‘The directors 
think it right to remind the shareholders that a line via Cambridge 
offers the best route to the north-eastern districts, the whole, with a 
slight exception, forming a dead level from Darlington to London, 
The promoters of the proposed scheme consider that, as it 
will not be necessary that the trains should travel at a 
greater speed than from 12 to 15 miles per hour, coals and 
minerals can be conveyed with profit at a very small rate, 
so as to compete with the sea-borne coal. The total quantity 
of coal brought to London from the northern districts amounts 
annually to about 4,000,000 of tons, and if one-fourth of this quantity 
was conveyed by the proposed route, a return of upwards of 5 per 
cent. would be secured to the shareholders upon the capital required 
to be outlaid. As it is proposed not to approach any town so near as 
to enhance the value of the land required for the railway, it is esti- 
mated that the entire cost will not exceed £11,000 per mile, including 
rolling stock, and as the distance to be travelled upon the new line 
would be about 95 miles, a capital of £1,000,000 would be sufficient 
for the purpose. The proposed route to London will embrace the 
use of 88 miles of the railways of the associated Eastern Counties 
companies, and the tolls, it is estimated, will produce an annual 
receipt of from £40,000 to £50,000, without imposing on the 
associated companies any outlay to accommodate this traffic. 

6,040 shares of the Metropolitan Railway, upon which £20,571 
had been paid, have been forfeited. This looks like a want ef con- 
fidence in the scheme. The report of Mr, J. Fowler, the engineer- 
in-chief, states that the permanent archway on Contract No. 1 is now 
completed from the Great Western Railway at the Paddington 
Station to the Edgeware-road Station at Chapel-street, and a large 
amount of work has been dove in connection with the station, 
From the Edgeware-road Station to St. Marylebone Church the pre- 
paratory work of new sewers has been very nearly completed, and 
upwards of 220 yards of permanent archway finished. From 
St. Marylebone Church to Upper Harley-street the line is finished, 
From Upper Harley-street to Euston-square, where Contract No. 1 
terminates, the works are proceeding simultaneously at several places, 
and about 600 yards of permanent archway have been completed, 
Altogether in Contract No. 1 upwards of 2,000 lineal yards of per- 
manent archway have been completed, which is considerably in ex- 
cess of one-half of the whole, and the rate of progress now being 
made with the preparations in hand, and the small amount of pro- 
perty now required by the contractor, leave little doubt of this con- 
tract being completed in April next. The archway of the main line on 
Contract No. 2 is progressing steadily and satisfactorily from King’s- 
cross towards Euston-square, and has now reached Charlton-street, 
a distance from the King’s-cross station of 600 yards. The works 
of the King’s-cross station are in progress. From the King’s-cross 
station towards Farringdon-street the retaining walls, with the 
requisite bridges for the open portion of the railway, are nearly 
completed to a little beyond George-street. From near George- 
street to Baker-street, a distance of upwards of 459 yards, a con- 
siderable amount of property is required, and the period of opening 
the railway is almost entirely dependent upon the time when the 
contractor can be put into possession of the last portion of this 
length. From Baker-street to Victoria-street the works are in 
active progress, and the more difficult parts of the work have been 
already successfully surmounted, Altogether, in Contract No. 2, 
about 1,500 lineal yards of permanent archway and retaining walls 
have been completed, being very nearly one-half the length of the 
contract. The railway may be opened for public traffic about April, 
1862, provided the company are able to supply funds for works and 
property with sufficient rapidity. The arrangements made for. the 
station works will insure their being ready when the railway is 
completed. 
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Tuts invention, by Messrs. Colas Brothers, of Paris, of an im- 
proved clutch apparatus for transmitting motion to various kinds of 
machinery, has for its object to obviate the shocks which are always 
produced when a toothed clutch is brought into action. The im- 
proved apparatus consists principally of two metallic cones, one of 
which enters the other. The hollow cone should, by preference, be 
generally, if not always, mounted or placed on the driving shaft or 
on the axle of the fly wheel. The periphery or surface of the other 
cone is furnished with bars of wood like an ordinary break, in order 
to obtain a considerable amount of friction or holding power. 

Each end of the shaft of the lower roller carries one of the inner 
or smaller cones, and each of the fly wheel shafts carries a female or 
hollow cone which receive the other cones, the surfaces of which, 
as before mentioned, are armed with bars of wood. The lateral or 
endway motion of the hollow cone is obtained by means of a small 
cylinder and piston, which is actuated by the agency of steam, com- 
pressed air, or gas. The piston rods of these cylinders are con- 
nected by means of a dowel or socket, or otherwise with the fly 
wheel shafts. ‘This socket turns with the fly wheel shafts, and the 
piston rod acts upon the shaft and causes it to move forward, when 
the piston of the steam cylinder is brought into action by introducing 
steam or some other elastic medium by means of a suitable valve 
actuated by a hand lever. 








Emigration 16 Natat.—It may be interesting to intending emi- 
grants to this colony to know that residents in Natal can nominate, 
for passages, persons in the United Kingdom on giving to the 
Colonial Government a guarantee for the repayment of the passages, 
at the rate of £10 per statute adult, within twelve months after the 
landing of the emigrants. Married persons, with the members of 
their families, under twelve years of age, are required to repay the 
advance at the rate of £10 per annum, Any excess of re 
money beyond the £10 is paid out of colonial funds. When the 
Emigration Commissioners have colonial funds in their hands, they 
can also grant assisted passages to eligible candidates, provided such 
candidates can pay to the Commissioners before embarcation, towards 
their passage, for each adult person of the age of twelve years and 
upwards gy children between the ages of one and twelve counting 
as an adult), £3 6s. 8d., with £1 for bedding and mess utensils on 
the voyage. The emigrants, however, must enter into a bond to 
repay to the Colonial Government £6 13s, 4d. for each such adult, 
at the rate of £10 per annum in the case of a family, and in the 
case of a single individual within twelve months after arrival. 


Tue AssocraATION FOR THE PREVENTION OF STEAM Borter Expio- 
sions.—At the last ordinary monthly meeting of the Executive 
Yommittee of this association, held at the offices, 41, Corporation- 
street, Manchester, on Tuesday, August 27, 1861, W. Fair- 
bairn, Esq., C.E., F.R.S., president, in the chair, Mr. L. E. Fletcher, 
chief engineer, presented his monthly report, from which we have 
been furnished with the following extracts :—-During the past month 
the ordinary visits of inspection have been made, and the following 
defects discovered: Fractures, 9; corrosions, 12; safety-valves out 
of order, 11; pressure gauges out of order, 8; blow-off cocks out 
of order, 3 (1 dangerous); furnaces out of shape, 5 (2 dangerous); 
over pressure, 5—total, 53 (3 dangerous); boilers without glass 
water gauges, 54; without pressure gauges, 2; without blow- 
off cocks, 6; without back pressure valves, 33. Three boiler 
explosions have occurred during the last month, from which 
loss of life resulted, in every instance, as well as serious injury 
to several persons. Not one of these boilers, however, was under 
the inspection of this association, I have examined the remains of 
two of them, and have found that both boilers were of the plain 
double flued cylindrical construction, such as are in general use in 
Lancashire, and that explosion had resulted in each of them from 
collapse of one of the internal furnace or flue tubes. The first of 
these boilers was 383ft. long, the diameter of the shell being 
7ft. 9in., and of the internal flue 3ft. 2in., while the th ckness of 
the plate, both in the cylindrical part of the shell, as well as in the 
internal flue, was jin. ‘This boiler had been worked at « pressure 
of 50 Ib. on the square inch, and at the time of explosion was stated 
to have been working at upwards of 401b., its age being ten years or 
eleven years. ‘The second boiler was 30ft. long, the diameter of the 
shell being 7ft. Gin., that of the internal flues 3ft., while the plates of 
the cylindrical part of the shell were ;4in. thick, and of the internal 
flues gin. The pressure at which this boiler was worked, and 
at which it was stated the valves were blowing off at the time of 
the explosion was 63 Ib. to the square inch, the boiler being about five 
years old, Neither of these boilers, even when new, was equal to the 
pressure at which it was worked at the time of the explosion, and 
must, therefore, for some time have been working in imminent danger. 
The internal flues were parallel throughout their entire length, and 
in neither case strengthened by angle iron heops, T-iron hoops, or 
any other means, while they were considerably coated with in- 
erustation, which thus greatly increased the danger. All boilers of 
such proportions as the above are weaker in the flues than in the 
shell, and since the strengthening of these internal flues can be so 
readily accomplished by the hooping referred to above, while the 
results of collapse are so disastrous, it appears to me, that it is running 
& most unwise hazard to neglect the simple precaution of strength- 
ening the flues in this way, however slight the pressure may be. 
I may add that incrustation on internal flues should be considered 
not merely as a matter of inconvenience but frequently of positive 
danger. Competent inspection would have detected the dangerous 
condition of these boilers, and prevented the disastrous results, while 
for want of such inspection many boilers may be in a similar con- 
dition quite unknown to their owners. 


THE AMERICAN RIFLED SHELL. 


Tuts shell was patented in 1855, by Sylvanus Sawyer, who has 
since conveyed one undivided half to Addison M. Sawyer. The 
Messrs. Sawyer are now the sole owners of the patent. The patent 
was taken out before the Armstrong gun or the French rifled cannon 
were known. 

The following is a brief synopsis of the Sawyer shell :—It is fired 
from a rifled muzzle, or breech-loading cannon. The shell is of 
iron, coated with a peculiar alloy, D D, soft enough to prevent any 
abrasion of the metal of the gun, and at the same time is so com- 
pounded as to prevent any leading of the gun. In size it is so con- 
structed as to slide readily inte its place in the gun, while the base of 
the shell G, being a plane with a bevelled edge b, when acted upon 
by the powder, has so much of the composition upon the bevel upset 
as is necessary to prevent windage. ‘Thus the whole force of the 
powder is applied to the propulsion of the shell, and all abrasion 
of the gun, which is observed in the discharge of ordinary projec- 
tiles, is avoided, and the use of a patch is entirely dispensed with. = 
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The shell, which is elongated and conical at the head, invariably 
moves point foremost. This result was considered impossible to be 
attained until demonstrated by experimental practice with this shell. 
Upon the point or head F is a cap or screw-top A, A, filled with ful- 
minate or percussion powder e, e, which explodes on concussion— 
by impact with any resisting substance—the alloy d, d, forming the 
point of the shell, yields by the blow upon any hard substance, and 
communicating the tire to the powder within, thus forms the quickest 
and most certain mode of exploding a shell that has ever been 
devised. 

This shell can be used with the ordinary time fuse, and as a case 
shot, from i's greater capacity, is far superior to any other shell.— 
Scientific American. 


Test ror Pararrin O1t.—Fill a teacup half full of the oil, take 
it out of doors and dip into ita lighted match. If the oil burns 


be found not to be patent paraffin oil.—(Commenicatep.) [The above 
can only be an approximate test, depending upon the temperature of 
the atmosphere, or, rather, upon that of the oil—Ep. E.] 

Teiuric Currents.—We some time ago gave an account of cer- 
tain highly interesting experiments made by the Vicomte de Moncel, 
electrician to the Administration of Telegraphs, with a view to the 
further investigation of currents passing through the earth, a sub- 
ject to which attention had several years ago been drawn by the 
researches of MM. Palagi and Hogé. M. du Moncel has now pub- 
lished some further observations on the question. Having previously, 


to to the different degrees of moisture at the points where the 
metallic plates lie buried in the ground, he now examines whether 
the relative dimensions of the plates may not exercise an‘influence 
in the production of currents. To ascertain this experimentally, 
our author dipped a large and a small plate, both of the same metal, 
into water, and found that a current was produced, going from 
the large to the small plate. M. du Moncel explains this by the 
argument that under the influence of the liquid in contact with the 
plates, the latter are oxidised, and therefore tend to create two op- 
posite currents, which would neutralise each other, did they arise 





under the same circumstances; but if one of the plates be larger 
| than the other, this is a circumstance which will create a prepon- 
| derance on one side, and a current will be the consequence. Hence, 
if two plates be buried in soils of equal humidity, a telluric current 

may take place provided the plates be unequal in size. Our author 
further shows that if two plates of the same metal are polished or 
scoured unequally, so that the one is more liable to be oxidised than 
the other, a current will ensue, and that the one which is more sub- 
ject to oxidisation than the other will furnish the current. This 
| explains why it is difficult not to obtain a current with two plates of 








difficult to find two plates exactly in the same condition.— Galignani's 
Messenger. 


on withdrawal of the lighted match, it is dangerous to use, and will | 


as our readers may remember, attributed the telluric currents alluded | 





equal dimensions buried in a wet soil—viz., because it is extremely | 


Execrric Postagse.—When the Post-office closed its account with 
the public revenue in the year 1837—previous to the first alteration of 
the postage to 4d., as preliminary to the adoption of a general rate 
of a penny—the number of letters transmitted, at varying rates of 
6d., 9d., and 1s. each, was more than 1,000,000 weekly. This has 
been regarded as furnishing a fair basis for calculating what may 
be done by a uniform rate of message by telegraph at one shilling; 
and the United Kingdom Electric Telegraph Company are about to 
carry out this system upon their lines, which are fast spreading 
throughout the country northwards, and will, within a few days, be 
opened as far as Manchester and Liverpool, for messages, at one 
uniform rate of a shilling each. 


An Excursion Tratws.— The “excursion-train” has become a 
national institution. Of course it originated ina speculative experi- 
ment. If this had not succeeded, it would never have been followed 
up as it has been by all the railways in the kingdom. We must be 
justified, therefore, in assuming that the railway companies find 
their account in these cheap return-trips, and that the oppor- 
tuuities for these journeys are not afforded merely in charity to the 
poorer portion of the public, after the manner in which cold scraps 
are given away at Lambeth Palace gate, after an Archbishop's 
banquet. Neither the railway companies nor the passengers have 
anything to thank the other for. The transaction is simply a com- 
mercial one on each side. This cannot be too well understood. 
That the excursion-train pays, is proved by the fact of its con- 
tinuance. That the companies desire passengers—that is to say, 
customers—is shown by their repeated advertisements. Why, 
therefore, should these customers, when once caught, be regarded 
no longer as patrons but in the light of enemies, interlopers, objects 
of charity, niggards, rogues, and vagabonds? Why should they 
be delayed, insulted, and inconvenienced, starved, or “drougbted” 
(if we may be allowed to coin a word to express compulsory thirst) 
more than any other customer by any other ordinary conveyance ? 
We will show that, as a rule, excursionists are so treated. In the 
first place, at the instant of paying his money the “ excursionist” 
receives his first insult. A ticket is given him on which is announced 
in print that it is not transferable, and that, should he part with it, 
he and any one to whom he may transfer it will be liable to criminal 
proceedings for fraud. Fraud, indeed! Suppose our tailor were to 
send home a coat with a similar inscription on the lining, should 
we not laugh at his impudence and folly? That Which a 
man has bought and paid for, whether a property in possession or a 
mere right, the law allows him to sell again, according to the doc- 
trine of the plainest common sense. Where is the fraud in inducing 
the company to bring back B. instead of A.? True, the conditions 
of the contract may be so; then the company may decline to fulfil 
it afterwards, or may sue A. for his breach. But why, as a mere 
commercial matter, and from the standpoint of a counter transaction, 
affix such a condition tothecontract at all? Thisis the way to look at 
the case, on a broader principle, even, than the legal one to which 
we have alluded. We iy as well as the companies can tell us, 
that magistrates, and even a judge, have taken the opposite view of 
the legal aspect of the case; but we also know that weak and insup- 
portable decisions have often before now been delivered by equally 
high authorities and set aside by higher, and this “fraud” in the 
transfer of railway tickets is not a matter to stand a strong light. 
The more prosecutions for such “frauds,” the less people will like 
excursion-trains. Travellers may be accused of fraud by mistake, 
and serious cousequences may result to both parties. In these 
excursion-trains the comfort of travellers is not studied with that 
ordinary attention the lack of which in acommon train would call 
forth loud public remonstrance. Thertime of arrival on the return 
journey is never specified, and the excursion-train usually comes 
into town, after a disgracefully slow journey, somewhere about mid- 
night. We have more than once in a happily limited experience 
known it arrive far among the small hours. On one line especially 
the directors habitually run a re train, and when this arrives at 
about half-past ten the passengers are kept in the carriagesatthestation 
until past eleven, so that they may get no refreshment. Now, this is 
simply shameful hypocrisy, and nothing better. If the directors are so 
Sabbatarian in their views, why run Sunday trains at all? To take 
a working man some scores of miles on a Sunday for the sake of his 
half-crewn, and to imprison him for fear he should wickedly take a 
pint of beer after the journey, is a combination of Plutus and Maw- 
worm which presents anything but an agreeable or wholesome 
aspect. One word as to the refreshment departments in connection 
with the “excursions.” When an ordinary traveller complains of 
the exorbitant charges at Swindledom station, he is reminded that 
an extensive establishment has to be kept up for an inconstant 
supply of a few customers. With an excursion-train this is not so. 
The customers, on these occasions, may be numbered by hundreds, 
and might be by thousands, were a more rational tariff and decent 
refreshments provided. But we write these lines in vivid and 
recent recollection of a mechanic's wife who, with an infant at her 
breast, sought a bottle of lemonade, and was charged two shillings 
for it at a certain notorious station at which she had been landed for 
“refreshment” by an excursion-train. We would lay these matters 
before railway companies in all good will. Their interests and 
those of the public are, after all, identical. Supply a good article 
cheaply, and, if multiplicity of customers will make the affair pay, 
any purveyor may obtain it. But hold out inducements, to be 
carried out in a mean and illiberal spirit, abiding to the letter in 
favour of the seller, and insulting the buyer with threats of criminal 
proceedings, as soon as you have touched his money, and, earlier or 
later, the matter will get noised about, and your shop will become 
unpopular, whether it be a chandlery or a railway station. —Jilus- 
trated Times. 
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Fias. 1, 2, and 3, show a construction of regenerative gas furnace 
adapted for the purpose of puddling iron, the invention of C. W. and 
F. Siemens, Great George-street, Westminster. 

Fig. 1 is a longitudinal section; Fig. 2 a sectional plan above the 
bed of the furnace; and Fig. 3 a sectional plan of the regenerators. 

The bed A of the furnace B is made of aconsiderable depth, and is 
constructed of iron covered with fire-brick, or other refractory ma- 
terial. Below the bed, spaces a, a,a, are provided for the circula- 
tion of cold air. Beneath the furnace are the regenerators C!, C?, 
C3, C4, constructed in open fire-brick work. By means of the re- 
versing valves or dampers D, E, actuated by the levers d, e, the re- 
generators C! and C3 are made to communicate alternately with the 
gas generators through the passages F and G, and with the flue Z 
leading to the chimney, whilst the generators C? and C‘ are made to 
communicate alternately with the atmosphere through the 

ges Il and I, and with the chimney through the flue Z. 
hus if gas is entering at the bottom of the regenerator C4, 
and atmospheric air is entering at the bottom of the regene- 
rator U4, they become heated on passing through the masses 
of loosely-piled bricks; arrived at the top they pass up through the 
passages J and K, and into the furnace through the side open- 
ings J!, K?; here they iguite, and on being ignited, heat the furnace 
to the required extent, the hot products of combustion traversing 
across the furnace and then passing through the side openings 
L!, M’, into the passages L, M, and then down into the two regene- 
rators C! and C? in the manner as already hereinbefore described with 
reference to other arrangements. The apertures J', K!, L!, and M', 
leading from the regenerators into the furnace are here with advan- 
tage constructed in the side of the same instead of in the bed, as in 
the before-described arrangements. This allows of channels N and 
O being formed between them, leading from the bridges b, 6, down 
to the small openings c¢, c, through which cinders and other im- 
purities are removed from the furnace. A door X is provided, as 
usual, in the side of the furnace for working the iron. 








Srokers AND THE Smoke Nuisance.—The best furnace in the world 
will not consume its own smoke unless it is properly attended to; 
and the error committed by manufacturers consists in not employing 
proper persons to attend to the fires. It may be taken as an incon- 
testible truth, that there is no smoke consumer like a good stoker. 
Manufacturers would consult both the public convenience and their 
own interests by engaging none but careful and well-qualified 
stokers. ‘There is a very simple lesson which, as a rule, neither the 
stokers noe their employers seem to have mastered. It is this. The 
first effect of heat upon coal is to drive off the gases contained in the 
coal. These gases, when unburnt, constitute the clouds of black 
smoke so generally emitted by manufactory chimneys; and thus, while 
the air is poisoned and loaded with matter dangerous to health, a con- 
siderable part of the heating properties of the coal is altogether wasted. 
The gases which are thus rendered harmful may be very easily econo- 
mised by passing them over a body of fire, and thus burning, as 
fuel, the smoke now poured out into the atmosphere. If the stoker, 
in doing what is called “firing” the furnace, will only take care to 
put on the coal in front and in small quantities, at the same time 
pushing back the ignited fuel and properly regulating the supply of 
air, the smoke will be entirely communal and the quantity | coal 
used on the present wasteful system will be greatly diminished. 
All that is required is greater care and intelligence on the part of 
stokers; but in order to secure this a better class of men must be 
employed. Unfortunately, however, most people refrain from adopt- 
ing improvements until they are forced to do so, and we are afraid 
that until a greater number of summonses are issued, and until 
magistrates make it more costly to pay the fines than to employ good 
stokers, we shall find it difficult to put down the smoke nuisance, 
although the means of accomplishing this reform are within easy 
reach, and if rightly used would result in a positive gain to persons 
wise enough to employ them.—Birmingham Gazette. 

Return or Mr. Pepper 10 THE Potytecunic.—The great services 
rendered to the cause of popular education by Mr. Pepper, and his 
untiring zeal in catering for the public amusement, during his 
former management of the Polytechnic, received a gratifying recog- 
nition on Monday evening, in the vast throng assembled te welcoome 
him back to that institution, and by whom his appearance on the 
platform of the large hall was hailed with the most enthusiastic 
plaudits. The subject chosen for the first of a new series of those 
popular scientific lectures which Mr. Pepper made so distinctive 
and pleasing a feature in the Polytechnic entertainments was 
Ventilation, the discourse being one which, even without the 
lecturer's rare felicity of illustration and lucidity of explanation, 
would have been listened to with interest at this sultry season. 
The Polytechnic is certainly one of the best ventilated’ places of 
entertainment in the metropolis, as was shown by the comfort- 
able temperature of the large hall on Monday, while crowded 
from floor to roof; but the difficulties which have hitherto 
rendered domestic ventilation unattainable, except by the rough 
expedient of opening the window, at the risk of the draught disar- 
ranging papers, covering furniture with dust, introducing a torment- 
ing wasp, and probably catching cold, disposed every one to listen 
attentively to Mr. Pepper's exposition of the principles of ventilation, 
to feel interested in his ingenious experiments, and, we doubt not, 
to adopt the simple, inexpensive, and efficient apparatus which 
he recommended, and which has been patented by Mr. Cooke, C.E. 
The folds of wire-gauze affixed to the upper sash prevent 
draughts by diffusing the current of air admitted, exclude dust 
and insects, effectually ventilate the apartment, and are easily 
fitted. After the lecture the auditory dispersed to view the pic- 
tures, sculptures, models, &c., so profusely displayed in the body 
of the building, and the ever-attractive operations of the diver ; 
and the entertainments concluded with the exhibition of a series 
of beautiful dissolving views, illustrative of a “ Voyage down 
the Stream of Time,” commencing with the rock-temple of Abou- 
+ rae in Egypt, and terminating with the great fire at London 

ridge. 

















Decrease or Trave with Awenica.—The effects of the events in 
America upon the trade of this country everybody must have ex- 
pected to be great; but we rather think that the most dismal fore- 
bodings fall far short of the facts, as we find them in a statement 
obligingly furnished from the Custom House at Liverpool. The 
following figures show the declared value of British goods exported 
from Liverpool to the United States in the months of May, June, 
and July, 1860 and 1861 :-- 


my, GENO cc se se 6s 6s -» £1,172,938 








WUE “cc cc oc Gn a oes es ee, 
Decrease in 1861 .. «. « £824,563 

Same, BOND 2c 6s 0s 40 es 68 ee 6s 6(toenee 
ee ee ee ee ee eee 164,172 
Decrease in 1861 .. .. «2 os «+ oe £1,758,773 

duly 1260 .. 2c oc of oc co co oe co 1,068,161 
July 1861 .. .o cc cc ce cf ce of of 392,604 
Decrease in 1861 .. .. .. oe «+ oe £1,470,537 


Taking the three months together in each year, we have the follow- 
ing results :— 


a 66 66 ee <0 60 es oo £4,959,023 
86h 2. cc 66. 46+ 4 00 86 86 oe 905,151 
PD .<s cs ce) ow: 00 £4,053,873 


In other words, the exports to America from Liverpool have 
decreased more than four-fifths, As 1860 was an average year for 
exports, and as there is nothing exceptional in the case of Liverpool, 
beyond the fact that it is the chief seat of the American export 
trade, it will probably be found that the decrease in our whole Ame- 
rican trade is in a similar proportion.— Scotsman. 


Tue Nortuern Outratt, Sewer.—The contract for this great 
sewer, about 5} miles in length, amounts to £625,000, for which 
sum it is being executed by Mr. Furness. In_ its route this sewer 
crosses the river Lea and some dozen other little streams. It cuts 
through the embankment of and under the Eastern Counties Rail- 
way, 8 over two other railways, and leaves a bridge for a fourth 
line about to be made, It crosses a score of roads and thoroughfares, 
employs some 1,500 men, and ten steam engines, two locomotives, 
and has involved the construction of a railroad for the purpose of 
bringing up the materials required. We first meet this northern 
outfall sewer attaching itself to two great sewers lying side by side 
above the ground, and through which a man may ride on horse- 
back. An obstacle to the progress of the work fs the Eastern 
Counties main line of railway, which at this point runs on an em- 
bankment. The sewer; has just room, with lin. to spare, to 
pass through this and under the lines of rails. A certain height 
was to be maintained in going over the river Lea, and it has 
very fortunately happened to coincide exactly with the height 
of the railway embankment. During the progress of the 
sewer the rails will be supported on piles, and when finished 
they will be carried by girders resting on stone piers built 
on each side of the two sewers. The upper part of the 
sewers will be covered with asphalte, and made water-tight, to 
ae water coming through from the railway. Next, the City 

ills river and then the Waterworks river are crossed by bridges. 
We have now reached the Stratford main road, the surface of which 
happens to be exactly level with that of the lower +. of the sewers, 
This involves the necessity of raising the load 10ft. by a series of 
forty arches—twenty on each side. The two sewers will, however, 
expand into four at this point for the purpose of obtaining a reduc- 
tion in their height. Instead of two sewers of 9ft. in height, there 
will be four of 6ft., the sewage being divided by cutwaters into four 
streams. The water mains of the Stratford-road will pass in a 
covered way 5ft. in height beneath the sewers, similar to that 
adopted in the new street leading from Long Acre to Covent- 
garden. In case of repairs or alterations being required to these 
water-mains, the men will be able to get at them in the covered way 
without disturbing the sewers. A short distance beyond the Stratford- 
road, the four lines of sewers become two again, until, at about two 
hundred yards, they reach a meadow of about five acres near the 
Abbey Mills, where will be the pumping-station for the low-level 
sewer. From this point there is a triple line of brick sewers, all, 
however, above the ground, 9ft. in height, and in appearance some- 
thing of the form of a horse-shoe. Albany Creek and Channel Sea 
River are crossed by bridges. The North Woolwich Railway is 
crossed by a bridge, and, as it is intended to form a junction between 
that line and the Tilbury and Southend line of railway, a second 
bridge is provided for that branch. At this point it was necessary 
to lower the railway 3ft. in order to give sufficient headway for the 
engines, for these sewers are most unaccommodating in their course, 
and they will have no gradients except the unalterable one of 2in. 
to the mile; and railways and streams must accommodate themselves 
to this necessity for uniformity of flow of the sewage. The Tilbu 
line is next crossed over, and the railway is lowered 2ft. There is 
then a level run, of about a mile in length, until Plaistowis reached. 
There Balaam-street is raised above the sewer. On this level 
run the works are constructed above the ground upon a bed of 
thick concrete. The ground here is of a peaty nature, and it is ne- 
cessary to excavate to adepth of 15ft. or 16ft. in order to reach 
the gravel; and the whole of the earth removed is replaced 
by concrete. Near Plaistow this concrete is carried to the height of 
about 20ft. above the surface, and upon this embankment the 
sewers are to be built. They will be covered with concrete, and 
above this again earth will be placed, having the appearance, when 
finished, of a railway carried along at a very great elevation, the sides 
sloping at an angle of two to one. The sides and top, especially the 
southern slopes, may make a line of nearly two miles of splendid 
strawberry beds. Beyond this embankment, and for the remainder 
of the distance to the Thames, the sewer will be carried upon arches. 
The great depth of the peat would make it very expensive to re- 
move entirely, and it is therefore only excavated in such places as 
will admit of brick piers being erected to carry the arches. There 
will be 340 of these arches, each of 20ft. span, the whole 
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length of this extraordinary work being about one mile and a 
quarter, About two millions of cubic yards of concrete will be 
swallowed up in the concrete embankment, and the cost of this 
material will be very nearly one-half of the whole expense of this 
northern outfall sewer. 

Avrirerous SvsEeL.— The following sensible letter appears in the 
Mining Journal :—In last week's Journal I find a revival of the 
proposition for improving the or | of iron and steel by employ- 
ing a small quantity of gold as an alloy; and, from the prominence 
given to the subject, it would appear that extraordinary results are 
anticipated from the development of the invention. Yet, passing 
ovec the apparent anomaly mentioned, that adding gold by the 
pound produces no beneficial effect, whilst adding it by the penny- 
weight is to be highly beneficial, I cannot understand how such an infi- 
nitesimal proportion of any metal in the steel could produce any 
palpable effect, for I find that the proportions in every 100 parts are 
something like these :—lIron, 99999933 ; gold or platinum, 0:090067, 
Now I would ask Mr. Longmaid whether he is prepared to state, as 
a chemist and metallurgist, that such an alloy can be artificially pro- 
duced? In my opinion, it would be as difficult to obtain a perfect 
alloy in these proportions as it would to obtain a perfect mixture of 
a sing'e drop of olive oil anda hogshead of distilled water. In each 
case the greatest consolation of the manipulator (after having lost 
sight of the foreign substance) would be to know that it had been 
added to the iron or water, as the case might be, but to insure any- 
thing oy x uniformity in the mass would, in my opinion, 
impossible. Mr. Longmaid's mode of obtaining an intimate connec- 
tion between the two metals is, doubtless, as good as any that could 
be suggested, but even that in practice would be found ineffectual— 
he could not produce a single ton of uniform auriferous quality, 
But this is not all. Even assuming that the best known iron and 
steel contains gold in the proportions fixed upon by Mr. Longmaid, 
can it be believed that it is the gold which affects the quality of the 
steel? or rather will it not be found that its existence in the finished 
metal is attributable to the existence of ee quantities of 
the precious metal in the ore, and that the steel would be just as good 
if no gold were there ?—J. Wess.—Tipton, 22nd August. 

Wurtz Gunrowper.—The following letter has appeared in the 
Mining Journal :—“ A. Z.,” who writes respecting the danger 
attending the preparation and use of white gunpowder, states that 
he finds the best way to prepare it is to moisten the ingredients— 
chlorate of potash, yellow prussiate of potash, and sugar—before 

rinding them together, and then drying at a moderate heat, 
Sue lately prepared different samples of white gunpowder for 
some military engineering experiments, I have tried the process of 
separately grinding the materials and then mixing them, also the 
plan adopted by “ A. Z.,” and find that all those samples which were 
prepared moist are more easily exploded than those prepared by the 
dry process. In fact, one sample prepared by the moist process, in 
an open porcelain vessel, exploded by simple friction with a 
spatula, with which one of my assistants = M. Kenyon) was crush- 
ing the dry powder. Through the explosion he was laid up for 
several weeks, and nearly lost his eyesight. No samples prepared 
dry are as explosive as those ey moist, the addition of water 
causing the particles of the chemical substances to mix more inti- 
mately than can be effected by the dry process. ‘This accounts for 
the greater danger attending the use of the white gunpowder 
prepared moist ever that of the dry process. A cannon loaded with 
white gunpowder goes off on the application of a drop of vitriol to 
the touchhole. This property of the gunpowder may possibly be 
applied to some advantage in the construction and preparation of 
bombshells for long ranges. The shell would not explode (if filled 
with white gunpowder and containing a glass vessel with vitrol 
until they strike the object. No useless explosion of the shell coul 
take place in the air, as is too often the case with the ordinary fuse 
shells. Its expansive or explosive force is also more than twice that 
of ordinary gunpowder. In all experiments performed with white 
gunpowder, prepared either by the wet or dry process, great care 
must be taken not to compress the powder too violently, otherwise 
serious accidents may occur.—F. Hupson, Latoratory, Corporation- 
street, Manchester. 

Sream on Common Roavs.—The applicability of steam to locomo- 
tion on common roads has been long and universally admitted, but 
until a recent Parliamentary enactment extended some protection to 
common road locomotives it was ee to succeed, even 
where no direct opposition was offered. Henceforth there will be 
nothing to prevent the profitable development of the traction-engine 
system, ped the benefit derivable by the general public will be quite 
as great as by the shareholders in the company. The invention of 
the late Mr. James Boydell is well known to our readers, and the 
fact that his engines have given the greatest satisfaction in the 
colonies, in Russia, and in all other places where they have been 
tried, is likewise familiar to them; they will, consequently, be glad 
to learn that, with a view to secure to the widow and family of the 
inventor some return for his indefatigable labours, and the large 
amount of expense which he incurred in perfecting his discovery, a 
company has been formed with a capital of £30,000 in £10 shares, 
and upon the limited liability principle, for bringing Boydell’s End- 
less Railway Traction engine into general use, ‘The great advantage 
which Boydell’s machine possesses over all its rivals arises from the 
fact of its carrying its own railway, and a railway, too, in the ordi- 
nary acceptance of the word. The consequence is that whilst other 
traction-engines are only efficient upon an ordinary road, so good 
that they could be travelled by bullock-wagons, Boydell’s engine - 
is equally useful in unsettled country, where no roads exist. ‘To a 
great extent it will give mines situated in districts unapproachable 
by other means the facilities of those situated near the shipping port, 
and no doubt its use would add materially to the profits derivable 
from the working of mines in such localities as the interior of Spain 
or the northern districts of South Australia. For every other pur- 
pose the engine would be quite as efficient for the transport of 
mineral produce ; and as soon as sufficient exertions have been used 
tosecure the adoption of the machine, there can be no doubt thas 





the profit to the holders will be enormous.—Mining J 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





SINGLE v. DOUBLE CYLINDER MARINE STEAM ENGINES. 


Sm.—From a series of letters and remarks which have appeared 
lately in the columns of THE ENorngeR, on the comparative economy 
of adopting double cylinder expansive engines in preference to 
single cylinders, and from statements made elsewhere with reference 
to the performance of the screw steamers Dom Pedro and John Pell, 
as illustrative of the merits of both plans of construction, it ap- 
pears some interest has been excited regarding the result. ; 

The following additional particulars may, therefore, be considered 
of importance to parties employing machinery of this description 
for propelling steam vessels; being facts which may be relied on. 

The above-mentioned screw st s are well known in con- 
nection with their respective trades, the former belongs to the 
Glasgow and Lisbon Steam Packet Company, and the latter to the 
Anchor Line of Steamers, trading regularly between Glasgow, 
New York, (Quebec, and Montreal. 

Both vessels were originally fitted with double cylinder engines 
by Messrs. Randolph, Eider, and Co., of the description known as 
theif patent, and these engines having got worn out and being con- 
sideted not worth further repair, were recently broken up and re- 
placed with single cylinder engines, constructed by Messrs. A, and J. 
Inglis, Whitehall Foundry, Glasgow. : 

The following are the dimensions of both vessels, with their 
engines as originally constructed, and those with which they have 
been refitted, also their performance with each. 





Sreamsurp Dom Pepro. 

Built of iron at Greenock in December, 1856. Length, 159°7ft.; 
breadth, 20-1ft.; depth of hold, 125ft. Tonnage (engine room), 
555 tons; ditto (register), 23949 tons; gross tonnage, 
295°14 tons. 

Double cylinder engines, by Randolph, Elder, and Co., fitted on 
board in December, 1856; constructed on the direct-acting dia- 
gonal trunk principle. Number of cylinders, 4. Diameter of two 
cylinders (each), 19}in.; diameter of two ditto (each), 30in. 3 dia- 
meter of trunks (each), Min.; length of stroke (each), 18in. 
Boiler, upright spiral flue, with two furnaces. 

Average speed. 64 knots per hour; average consumption of coal per 
day, 7 tons; ditto, per hour, about 6 ewt- 

Taken out in September, 1860, and single cylinder engines, by 
A. and J. Inclis, fitted on board in December, 18603; constructed 
on the direct-acting inverted cylinder principle. Number of 
cylinders, 2, Diameter of cylinders, 22in.; length of stroke, 22in. 

Boiler, horizontal iron tubes. Number of furnaces, 3; area of fire- 
grate, 41°25 square feet; total heating surface, 950° square feet. 

Safety-valves loaded to 25 1b, per square inch, Diameter of pro- 
peller, Loft. ; pitch, 11-5ft. 

Average speed, *} knots per hour; average consumption of coal per 
day, 6 tons ; ditto, per hour, about 5 ewt. 





Sreamsmip Jonn Be. 

Built of iron at Glasgow in July, 1854, as a sailing ship, with two 
decks, poop and topgallant forecastle, and three masts. Burthen, 
1,207,135 tons. 

Converted into a serew steamer in July, 1857. Length, 251-5ft. ; 
breadth, 3°. ft.; depth of hold, 20-¢ft. Tonnage (engine room), 
120-0) tons; ditto (register), 9X1 tons ; gross tonnage, 1,101°8 tons, 
Draught of water, loaded, 17ft. 9in, aft., and 17ft. Gin. forward. 

Double cylinder engines, by Randolph, Elder, and Co., constructed 
on the direct-acting diagonal trunk principle. Number of cylin- 
ders, 4. Diameter of two cylinders (each), 29in.; diameter of two 
ditto (each), 47in.; diameter of trunks (each), 154in.; length of 
stroke, vdin. Boiler, upright spiral tube, with three furnaces. 


Pressure of steam, 20 1b.; vacuum, 23}in, Average consumption of 


coal per day, 1. tons; ditto, per hour, 12} ewt. Diameter of pro- 
peller, 15ft. cin.; pitch, loft. 3in. Average speed, 7 knots per 
hour. 

Taken out in May, 181; single cylinder engines, by A. and J. 
Inglis fitted on board in June, 1861. Number of cylinders, 2, 
direct-acting, inverted. Diameter of cylinders, 374in. ; length of 

stroke, 4in, Boiler same as above, 

Pressure of steam, 15 1b.; vacuum, 27in. Average consuinption of 
coal per day, 13°35 tons; ditto, per hour, Ll ewt. Propeller same 
as above, Average speed on voyage to Montreal and back, 
8&8 knots per hour, 

New propelicr fitted and tried on the 16th of August instant. Dia- 
meter of propeller, 14ft. 6in,; pitch, 17ft. Coals and cargo on 
board, 1,:00 tons dead weight. Draught of water, 17ft. 9in aft., 
and 17}ft. forward. Pressure of steam, 20 lb.; vacuum, 26}in. 
Average speed, 8} knots per howr. 


Nore.-—The Dom Pedro was refitted with new engines, boilers, 
and machinery complete. The John Bell was refitted with new 
engines only; the boiler was repaired, and the same shafting and 
propeller used with both engines. Economist. 


VERTICAL BOILERS, 

Str,—In reply to the doubts of your correspondent “ Leaky” as to 
the efliciency of the above kind of boiler, allow me to state that I 
have for sixteen years past manufactured and used the vertical 
tubular boiler without experiencing any of the objections urged by 
him, or at least to an extent that would at all counterbalance the 
advantages gained. These advantages are—economy of space occu- 
pied, facility for cleaning, inspection, and repairs, and reduction of 
first cost in the items of boiler-setting and chimney-building. In 
the event of water getting “too low.” there would be very little of 
it in the boiler at the time of explosion, and the tubes would in such 
a case be the first to give way and put out the fire. I have as many 
as ten or twelve of these boilers at work in my own immediate neigh- 
bourhood, and 1 could show “ Leaky” a tube which, after seven 
years’ coustant work, shows no sign of corrosion or burning away. 

Should the matter be of sufficient interest to your readers, I shall 
be happy to forward you tracings and any further information 
desired. James SHEK..ETON. 

Iron Works and Implement Factory, 

Dundalk, August 22, 1861. 





PUDDLED STEEL. 


Srr,—Having had considerable experience in the manufacture of 
puddlei steel, will you allow me space in your valuable columns 
for afew remarks on the subject? Why puddled steel should be 
apparently so much neglected, and treated with so great indifference 
in this country is rather a mystery. Does it arise from our inability 
to produce a good article, so as to be able to compete with our foreign 
neighbours, or is it our wish to monopolise it, or to keep in darkness 
the advances and progress made ip its manufacture? From the 
appearance of what I have seen of it, produced by some of our prin- 
cipal makers T should say, indeed, we are far behind other countries 
in the manufacture of this important article. In fact, it had little 
appearance of steel; but more like badly puddled or hardened iron, 
void of fineness, strength and uniformity. But if, as I suspect, it is 
made with an excess of deleterious matter, or the addition of cold pig 
iron to the metal while in a state of fusion in the puddling furnace, 
in the manner described by Mr. W. Clay, of the Mersey Steel and 
Ironworks, Liverpool, in the Wining Journal of the 23rd of January, 
1¢58, aud read by that gentleman at the Society of Arts, and 
patented by Mr. E. Riepe, I am not at all ‘surprised that 
such an inferior article is the result. Success cannot attend such an 
operation. This 1 have fully proved, having frequently 
and carefully experimented upon it without obtaining any satisfac- 
tory result. To produce good puddled steel, careful and skilled 





labour, with strict attention in regulating the temperatures of the 
puddling furnace during the whole process, is indispensable, as much 








more depends on such attention than on the agency of manganese, 
salt, or any other substance employed in the puddling furnace for 
the decarburation of cast iron to produce puddle steel. If we are 
dependent on other countries for this article, it must arise from our 
incapacity to produce it in sufficient quantities, and of a class equal 
to our demands. Having an abundance of good means at our dis- 
posal, are we not fully competent to supply our own and other 
countries with it, and by this means give an outlet to our much- 
depressed and over-stocked iron market, which is so important to 
our iron masters and to our poorer working classes, and keep at 
home our ablest and most skilful workmen, who are daily leaving 
our shores and seeking labour in foreign countries, and raising up 
staunch opponents to the iron and other trades of Great Britain by 
their superior skill and knowledge ? 

Our American friends, who are making rapid strides, and bid fair 
to compete with us in the iron trade, are, like ourselves, behind 
hand in the puddle steel business—being dependent on northern 
Europe for their supplies of this article, and to some extent on 
England for cast steel—-have made several attempts to produce puddle 
steei; but for reasons obvious enongh perhaps, do not do it justice. 
While travelling through the mcs' important iron manufacturing dis- 
tricts of that country, sume twelve months ago, I was surprised at the 
great caution observed by them, particularly in one establishment, 
when endeavouring to make it. The whole of the furnace, and 
men employed, were boarded in, and kept apart from the rest, to 
prevent, as I was informed, the prying eyes of their fast neighbours 
from seeing and learning the great mystery of puddling steel. The 
article produced was of a very inferior quality, something similar to 
our own, although made from the best of materials. In the production 
of puddled steel with wood I have had much experience, and have 
not failed to produce it equal to the best cast steel for any purposes, 
and in many cases to supersede it, at a small advance on the cost of 
merchant iron, and without making any particular selections of pig 
iron; and I do not hesitate saying that in this country it can be pro- 
duced quite as good at an advance of from 15 to 20 per cent. on the 
cost of merchant iron. 

I have this week used a piece of a }-in. square bar of puddled 
steel, rolled from the puddle ball to this size at the same heat, first 
hammered, then ro!led down into a 1}-in. billit, cut up, and then 











rolled into the small square, and, without further forging, filed into | 
a tool, which cut two grooves in a chilled guide roll from the sur- | 


face without showing the least sign of defect. Such a test, alone, 
will quite isfy your more intelligent readers of its capabilities 
without farther comment. Subjoined is the opinion of a gentleman 
well known in the mining world and districts of Mexico, and to the 
late celebrated “* Real del Monte” mining company of that country, 
to whom I sent miner's bars of this puddled steel for trial :— 
“ Pachnea Mines, August 16th, 1859. 

“Dear Sm,—Your letter of 26th July, and the steel miner's bars, 
have come duly to hand, which I was anxious to give a fair trial to 
before replying, and have now the pleasure of doing so, though the 











observations as to its capabilities have not been made so minutely as 
l intended. The temper of the bar when received was too high, 
and, on boring a hard stone, broke presently, but having n 
sharpened and seasoned, as is usual with the cast steel bars we receive 
from Sheffield expressly fur the purpose, they have stood better, 
or, in fact, have served just as well in one of the hardest grounds 


(destajos). 





“ Yours truly and obediently, 
“J. Ricnarp Rute.” 
The above-mentioned tool for turning and other specimens such 
as taps, dies, &c., made from the same bar of puddled steel, can be 
forwarded to any interested person, or be seen by applying to me 
here. E. B. Mcusro. 
Wildon Ironworks, Abergavenny, August 23rd, 1861. 


CAOUTCHOUC INSULATION, 

Si,—The process referred to, last week, by your correspondents, 
Messrs. Hall and Wells, that of covering submarine wires with 
vegetable fibre before applyiug the insulating material, is liable to 
more serious objection than that of the increased inductive action. 
In the report of the telegraph committee it is stated that “ the inter- 
position of cotton thread between the wire and an insulating coating 
considerably increases the induction and diminishes the insulation. 
The inductive action is angmented because the cotton thread, which 
is a bad insulator, increases the surface of the conductor; and the 
insulation is impaired, not only because the insulating coating is 
diminished by the thickness of the cotton, but probably also in con- 
sequence of the greater inductive action.” But let us take the case 
of a weak or defective point in the insulating covering under 
pressure at the bottom of the sea. If the water actually obtains an 
entrance at this point, it is evident that an earth contact will be 
established not only upon the minute portion of the surface of the 
wire corresponding with the fault, but upon a considerable length of 
wire in contact with the moistened vegetable fibre. But when the 
water does not obtain admittance, and the insulation of the wire has 
merely become weakened by eccentricity of the wire or otherwise, at 
a certain point, then the same action takes place in a modified degree. 
The conductivity of the fault allows of an “imperfect contact” of 
greater extent than that which would occur in the absence of the 
fibre. 

The only object of adopting the covering of cotton appears to be 
the prevention of the tendency to decomposition, which in some 
cases has been observed where caoutchouc has been in immediate 
contact with copper wire; if so the remedy is certainly far more 
dangerous than the disease itself. The decomposing action is 
probably analogous to that which takes place when iron, more or 
less oxidised, is in contact with vegetable substance; it proceeds 
slowly, and is completely arrested by submersion of the wire under 
water. Moreover, the best descriptions of the South American gum 
are not found to be subject to it. 

Had the process advocated by Messrs. Hall and Wells been 
adopted in all the samples of india-rubber coated wire tested by the 
committee, the Government report could scarcely have been so 
favourable to caoutchouc as an available insulating material. As far 
as I can recullect, the sample of Messrs. Hall and Wells failed to 
withstand the test of pressure; a result which was probably due to 
its defective construction alone, Desmonp G. FirzGeRacp, 














NITROGEN AND CARBONIC OXIDE, 


Srr,— Your correspondent, “ H.K.,” will, I think, find some diffi- 
culty in establishing the identity in composition of nitrogen and 
carbonic acid; and his appeal to the “ chemical doctrine of allotropy ” 
is certainly unfortunate. The variations in atomic and molecular 
structure. which give rise to allotropic forms of the same substance, 
can only modify chemical affinity to a limited extent, and are not 
perpetuated in chemical combination. Taking, for example, the 
allotropic form of phosphorvs mentioned by “ H.K.,” we find that its 
combination with oxygen is precisely of the same nature as that of 
ordinary phosphorus. ‘The union with oxygen or any other body 
may not occur so readily in the one case as in the other, but the 
resulting compounds will be identical. A fragment of charcoal and 
a diamond may be very dissimilar in structure, but when burnt in 
oxygen they produce the same gas—carbonic acid. It is indeed, 
from this fact that the conclusion is established that the diamond 
and various forms of charcoal are of the same chemical nature. On 
no other grounds could the assumption of identity be main- 
tained. Let us now, f i 






r an instant, assume that nitrogen and | 








carbonic oxide are identical in composition, though existing | 


in two very dissimilar allotropic forms. By effecting the com- 


bination of carbonic oxide with one equivalent of oxygen, car- | 


bonic acid is obtained. 
this compound should be identical with nitrous oxide, or nitro- 
gen combined with one equivalent of oxygen. Yet the two 
gases are dissimilar in every respect. That this should be the case 
cannot be explained by any reference to the known facts in con- 
nection with the doctrine of allotropy. Until nitrogen can be 


According to the hypothesis of «H_ K.,” | 


formed from the elements of carbonic oxide, or until carbonic oxide 
can be obtained from a compound of nitrogen, these facts, and all 
chemical analogy and induction, must be considered as sufficiently 
disproving the theory advanced by “H. K.” Surely, among the 
compounds of nitrogen with hydrogen, chlorine, and carbon, 
“ H. K.” should be able to discover some trace of the presence of so 
unmistakable an agent as oxygen gas. 

Deswonp G. FitzGERayp. 





NITROGEN AND CARBONIC OXIDE. 


Srr,—In my last communication it was shown that it afforded no 
argument against the identity of N and CO, in chemical composi- 
tion, that they displayed certain differences in their action, and that 
this result arose from N and CO being different or allotropic states 
of carbon and oxygen in combination. The fact of the same sub- 
stance existing in different states having different action is beyond 
all dispute, and would be so though no cause could be assigned for 
these differences in state. But such causes must always exist; and 
I shall now assign what appears to me to be the cause of carbon 
and oxygen existing in the different states of N and CO. 

N composes four-fifths of the atmosphere, where it has existed 
for millions of years, exposed to the constant action of light, heat, 
and electricity. Now, oxygen and carbon have great affinity for 
each other, and this affinity is made all the more strong by such 
action. In such circumstances the carbon and oxygen so acted upon, 
and forming the nitrogen of the atmosphere, will be condensed and 
compacted together up to a certain point. 

Carbonic oxide (so called) is in quite a different position. It is 
always formed artificially, and is, therefore, always of new forma- 
tion. Consequently the duration of its existence is as nothing 
compared with what may well be called the infinite duration of the 
existence of N. As a necessary consequence CO has not undergone 
the long-continued action of light, heat, and electricity, and its 
constituent atoms are thus not so closely compacted together as those 
of N. 

Need we be at all surprised, therefo 
N and CO is found to be in differe 
have different action in certain respects. 

The differences between the action of N and CO is, it is thought, 
clearly and most consistently traceable to the difference in state 
existing between them in the compactness or union of their consti- 
tuent atoms. ‘Thus those of N, being more closely compacted or 
united together, have never yet been decomposed, while those of 
CO, being less closely united, can be decomposed. Again, the atoms 
of N, being so united amongst themselves, and their 
affinitives being thus y satisfied amongst themselves, they have 
little aflinitive action on matter external to them, and thus N ean 
scarcely be said to possess the power of combining directly with any 
other substance. ‘he case is different with CO, for its atoms, not 
being so compacted together, and their affinities not being so fully 
satistied amongst themselves, they possess the power of combining 
directly with oxygen in a degree much superior to N, though still 
very feebly, the result being carbonic acid gas. 

The more compact, and, therefore, as regards external matter, 
unaflinitive nature of N explains its inert or negative destructive 
action when respired alone; while the less compact, and, threfore, 
more affinitive nature of CO explains, when it is respired alone, 
why it exhibits a more positive destructive or poisonous action—the 
carbon in the latter case being so uncombined, and so affinitive to 
external matter, as to be able to exercise its well-known pernicious 
influence on respiration, 

Thus are the most striking differences between the action of N 
and CO satisfactorily accounted for on the ground that there is the 
difference above specified between the states of the combined carbon 
and oxygen of which they are composed in equal proportions, 

This view receives entire corroboration from the analogous action 
of charcoal and the diamond. oth are formed of exactly the same 
substance (carbon) yet they have very different action in many 
respects. But the carbon is in different states in charcoal and in the 
diamond—in the former it is less compact, and therefore more aftini- 
tive to external matter, and enters into combination with oxygen 
easily ; in the latter it is more compact, therefore more unaffinitive 
wds external matter, and can be only made to combine with 
oxygen by the use of powerful means. ‘he diamond is of greater 
ic gravity than charcoal—this being direct proof of its greater 
compactness. 

It may, therefore, be asked, Is there no similar direct proof of the 
greater compactness of N, as compared with CO? It would appear 
that there is. Professor Graham, in his “ Elements ef Chemistry” 
(second edition, p. 322), sets down the density of N as 971-37, and 
that of CO (p. 369) as 967-8. Another writer states the former 
at -9714, and the latter at 9674. There thus appears to be every 
reason to believe that N is of greater specific gravity than CO, 
arising from its greater compactness, thus entirely bearing out the 
views above expressed. 

It is somehow held to be a chemical doctrine that every substance 
which has not been decomposed must be taken to be a simple 
element. This, however, is not a proven truth, it is amere assump- 
tion——a groundless, a most unphilosophical assumption, if it is to be 
taken as universally applicable irrespective of the circumstances of 
each particular case. All such assumptions, when blindly adhered 
to, are sure to prove, in some case or other, most obstructive to the 
advancement of science. Will any chemist of a really scientific turn 
of mind maintain that all compounds, and particularly N—assuming 
it tobe a compound—must necessarily be decomposable. How does 
—how can chemists know this? There is no chemist—British, 
French, German, or American—who possesses the requisite amount 
of knowledge, or anything like it, to enable him to pronounce 
decisively on such a point. Nature’s variety is astonishing, and 
may include undecomposable compounds. But, as regards N, it must 
be observed that the phenomena of vegetation points to the fact that 
it can be decomposed, as shall be subsequently shown. 

It may further be asked, Have the proper means for the artificial 
analysis of N yet been discovered ? 

Potash and soda were inferred, and said by Lavoisier to be com- 
pounds before they had been decomposed, or before the means for 
decomposing them had been discovered —the voltaic battery by 
which they were decomposed being a subsequent invention. “ The 
composition of water--the analogous body in nature to N—had been 
known synthetically some time before the discovery of the voltaic 
battery ; but it was only by the application of that discovery that it 
was known analytically. It is possible, therefore, that this may be 
the case also as regards N. 

It is, however, more likely that the proper means for the 
analysis of N are known, and that all that is wanting is its proper 
application; for instance, if N could be condensed into the liquid 
states its decomposition might then, perhaps, be effected by the 
application of the voltaic battery. The phenomena of vegetation— 
already mentioned as to be afterwards adverted to—might also throw 
some light on the point if carefully studied. 3 

I have now shown why N and CO, though composed of oxygen 
and carbon in the same proportion, come to be in different or allo- 
tropic states, what these different states consist in, and how these 
different states fully account for the differences in action between 
N and CO, and particularly for the fact that CO has been decom- 
posed, while N has not as yet been so. 

It will, of course, be always kept in recollection that there are no 
vain speculations built on sand, but that they are based on the solid 
and lasting foundation of the identity of N and CO in their atomic 
number, combining volume, specific gravity, and general action. 

My next communication will advert to the bearing of this view 
of the composition of N on the phenomena of vegetation—a subject 
of the greatest interest and importance. H. kh. 

Ediuburgh, 27th August, 1861. 





‘e, that the oxide of carbon in 
states, and, consequently, to 








































One or two law suits have already arisen between the owners of 
the New Isle of Wight Improved Steam Packets and their rivals, 
in which the latter have been worsted for attempting to “ nurse” 
the “ Yankee Boats,” as they are called. 
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THE GREAT EXHIBITION. 


We would desire to draw the attention of mine proprietors and 
jronmasters to the scheme which has just been drawn up under 
the direction of Mr. Robert Hunt, the keeper of the Mining Records, 
who is secretary and superintendent of Class 1 in the forthcoming 
International Exhibition. Class !, it will be remembered, embraces 
mining, quarrying, metallurgy, and mineral products. The scheme 
suggests, to some extent, the nature of the objects which it is 
thought desirable should be exhibited in this department of the 
exhibition. 

The committee state that “it is in the highest degree important 
that the great mineral interests of this country should be fully 
represented. This can only be done by individual exertion, guided 
by unity of action, and this impression has induced the committee 
to submit for consideration an outline plan, in which they indi- 
cate such varieties of commercial minerals as they believe may be 
advantageously exhibited. They leave the filling in of this design to 
the judgment of intending exhibitors, upon whom they rely for 
devising the most perfect methods of representing their own 
industries. 

“The committee, however, suggest the desirability of keeping the 
size of mineral specimens within moderate limits, as being more 
convenient for display and better adapted for exhibiting special 
peculiarities than unwieldy masses. This does not, of course, apply 
to any remarkable examples, such as sections of lodes, or peculiar 
and illustrative phenomena, They also recommend that, where 
building stones are exhibited in the form of cubes, the uniform size 
of eight inches should be preserved, and it is deemed essential that 
two surfaces of the cube should be left in the natural state undressed. 
These and all mineral specimens should have labels attached, care- 
fully giving the locality from which they were obtained, and, if 
possible, the geological formation to which they belong. 

“The committee desire to see models or drawings of the most 
approved methods adopted in working our mines and collieries, of 
the machinery employed for draining, for ventilation, and for 
winding, and also of the improvements which have been introduced 
for preparing minerals for the market. They also hope to see good 
illustrations of the metallurgical processes employed, and of the 
commercial results obtained.” We make the following extract from 
the scheme :— 

A. Mining and quarrying operations. 

a. Drawings and sections showing the relations of the minerals 
to the rocks in which they occur. 

6. Plans and sections and models of the working of mines and 
collieries. 

c. Models or drawings of machinery employed for—1. Veunti- 
lation; 2. Draining; 3. Raising minerals; 4. Lowering and 
raising miners; 5. Stamping and crushing ores; 6. Washing 
and dressing ores. 

d. Tools and other appliances. 

3. Geological and mineralogical maps, plans, sections, or models. 
‘. Mineral products. 
Non-Metallifirous Minerals. 

a. Coals and minerals used as fuel—1. Bituminous coal; 2. 
Cannel coal and torbanite ; 3. Anthracite ; 4. Lignite ; 5. Peat; 
6. Bituminous shales; 7. Native naphtha, pitch, bitumen, &e. 
(The more important commercial varieties should be exhibited 
with chemical analyses, statements of heating power, and 
physical peculiarit 

Metalliferous Minerals.—Some Tocalities. 

A. Iron :— 

a. Magnetic oxide. 
Yorkshire.) 

6. Hematite (anhydrous red oxide). (Cumberland, Lancashire, 
Isle of Mau, Flintshire, South Wales, Somersetshire, Scotland, 
Treland.) 

c. Specular, iron ore. (Locality not stated.) 

d. Brown hematite (hydrated oxide). (Forest of Dean, Peak 
District of Derbyshire, Brendon Hills, Devonshire, Cornwall, 
Llantrissant, South Wales, Carnarvonshire, Flintshire, Isle 
of Man, Ireland, &c.) 

e. Spathose ore. (Exmoor, Cornwall, Devonshire, Durham.) 

J: Hydrated oxides. (Yorkshire, Lincolnshire, Northampton, 
Oxford, Warwick, &c. &c.) 

g- Carbonates:—a. Argillaceous carbonate; b. 
c. Hydrated oxides of the carboniferous fort 
field generally.) 

h. Coal brasses of coal measures of South Wales, 

i. Mixed carbonates and hydrated oxides. (Cleveland, Whitby, 
Westbury, Seend, &ec. &e. ‘ 

Pisolitic iron ores. (Carnarvonshire). 

Metallurgy.—It is desirable that models of furnaces, and examples, 
showing the several stages of the particular processes, with illustra- 
tions of the varieties of the metals known in commerce, should be 
exhibited. It is imperatively necessary that all applications for space 
should be made to F. R. Sandford, secretary, 454, West Strand, 
London, before the 18th of October. 
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Tue CanapiaAn Or, Sprivas.—The Enniskillen oil wells of Upper 
Canada are the latest wonder; and a wonder, moreover, to be re- 
garded with interest by the province. Mr. 'T. Sterry Hunt, chemist 
and mineralogist to the Geological Society, is now engaged in an 
exploration of the oil region on behalf of the survey. He has found 
a state of things more wonderful than he or others had imagined ; 
and if a good market can be found for the oil, there is in that 
locality greater natural wealth than cau well be calculated. We 
have been favoured, for publication, with an extract from a private 
letter of Mr. Hunt, which we are sure the readers of the Montreal 
Gazette will peruse with interest. Dating Sarnia, C. W., July 31st, 
Mr. Hunt says :—“ The late discoveries in the oil region in Black 
Creek, in Enniskillen, are very remarkable. Besides a great 
number of surface wells, i.e, wells dug from 40ft. to 60ft. through 
the drift to the rock of the country, and yielding, many of 
them, large quantities of oil, there are now numbers of wells 
bored in this rock to depths varying from 40ft. to 200ft. In sinking 
thus through the soft limestones and marls of the Hamilton group, 
irregular fissures affording oi] are met with at varying and uncertain 
depths, but yielding petroleum in quantities hitherto unexampled on 
the continent. The most remarkable of these rock wells have been 
opened within these last ten days, and furnish oil with considerable 
quantities of gas, but without any water. Some which have been 
opened a week (July 30th) have afforded from 200 barrels to 
4: 0 barrels of pure oil, and after extracting this amount the well has 
filled up again in a few hours to the surface, and in two is now flow- 
ing over into the adjacent creek. Itis impossible to say what amount 
of oil these wells would furnish, if wrought continuously, but the 
supply seems to be enormous. Meanwhile there is no market for the 
oil, and many thousands of barrels are stowed up in tanks and pits 
awaiting purchasers. A plank road is about being made to 
Wyoming Station on the Great Western Railway. 13 miles distant. 
It is hoped, from recent information from England, that a good 
market for the oil will be opened there. The results of the last ten 
days in this region have surpassed the dreams of the most sanguine 
as to the supply of oil, and, judging from present appearance, the 
wells of Enniskillen will rival those of Burmah and Persia, 
which have for centuries supplied the East with petroleum. It 
is worthy of remark that the oil wells in Canada are in a much 
lower geological formation than those of Ohio and Pennsylvania. 
These rise for the most part from the Upper Devonian sandstones, 
while the wells sunk in Enniskillen are in the Hamilton shales, 
and even seem to have reached the underlying Devonian limestones, 
which, with perhaps the addition of the silurian limestones, we con— 
ceive to be the source of the petroleum both iu Canada and the 
adjacent States. It is evide nily connected with the undulations 
subordinate to the great anticlinal axis which we have traced 
through Western Canada, and which permit the accumulation of 
oil elsewhere diffused through the rocky strata.— Montreal Gazette. 
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SUBMARINE TELEGRAPHY.—MALTA AND ALEX- 
ANDRIA CABLE. 

Tue Malta and Alexandria Telegraph is now rapidly approach- 
ing completion ; and as this is the first great work of the kind our 
Government has undertaken on its own responsibility—the funds 
being provided by special votes of the House of Commons—our 
readers will be interested in learning the history of the undertaking, 
and how it came to pass that her Majesty's Government should have 
apparently so far departed from their fixed principles of leaving 
these kind of works to private enterprise. : 

In the spring of 1859, when Lord Derby's Administration were in 
power, war between France and England appeared imminent—so 
much so that the Government came to the decision that the first 
step towards securing our predominance in the Mediterranean was to 
have rapid and independent means of communication between this 
country and our fortified positions in that sea. This was only to be 
done by the aid of electricity ; and at that time so much success had 
attended the laying and working of some 1,500 miles of cable laid 
in the Red Sea, from Suez to Aden, that the problem of working 
through long submarine cables appeared to be satisfactorily solved. 
But the loss attending the failure of the Atlantic line had so 
shaken public confidence, that the Government were driven to 
the conclusion that any work of this nature must either be ac- 
complished through the means of an unconditional guarantee, such 
as was given to the Red Sea and Indian Telegraph Company, or 
that they must provide the money themselves. The latter was 
considered the best bargain for the British tax-payer, and was 
accordingly decided upon. At the same time it was arranged that 
the first thing to be done was to construct a submarine telegraph 
from England direct to Gibraltar. This was, however, abandoned, 
and the cable now under notice, after being partly shipped to con- 
nect Singapore and Kangoon, was decided on. The best professional 
advice was sought for and obtained, and it was finally decided by 
the Gevernment that Messrs. Gisborne and Forde, Civil Engineers, 
should be intrusted with the execution of this great undertaking. 
So far it is gratifying to know that success has attended the work, 
and it is to be hoped that the final results will prove that the Govern- 
ment acted wisely in placing the matter in the hands of these 
gentlemen. : 

A large amount of valuable experience had been derived, both 
from the Atlantic and Red Sea and Indian lines. These were then 
the only long submarine circuits from which suggestions might be 
gained; and although some may think this has been too dearly 
bought, yet, looking at the vast and important results to be obtained 
through the agency of electricity in connection with submarine 
cables, and the much more enormous sums that have been squandered 
in introducing the railway system into England, it may yet prove 
that the knowledge acquired has been purchased after all at a 
moderate price. At the time when the Atlantic cable was designed, 
there were two separate and distinct schools of electrical eugincers ; 
one advocated small conductors, worked by electric currents of very 
high tension; the other was in favour of large conductors, and the 
smallest possible battery power, of the lowest tension. In the case 
of the Atlantic line the small conductor and high tension electricity 
carried the day. It was fortunate that the engineers for this cable 
succeeded in ‘laying it, notwithstanding its well-known imperfec- 
tions, as an opportunity was secured which put this theory to a 
severe test. 

The result appears to prove that, by the employment of very 
powerful induction currents signals could be transmitted from one 
end to the other with greater rapidity than by using the ordinary 
voltaic battery, but this was accomplished at such a frightful risk to 
the cable, that the inherent faults in the insulating material (gutta 
percha) were immediately increased and developed to such an ex- 
tent that the cable very soon became worthl:ss. It was not until 
the treatment had been carried too far that voltaic currents were 
tried, and then the resistance offered to the passage of electricity 
through the copper conductor was so much in excess of the resistance 
through the gutta percha, including the faults, that it became abso- 
lutely necessary to use a battery of very great power, viz., about 
500 cells of Daniels, in order to secure a small portion of the current 
at the farthest end. This, indeed, which was natural to expect, 
proved its death-blow, as the cable was only able, with its dying 
breath, to whisper from America to England—* Daniels are up.’ 

This indication of a dangerous theory was so far taken advantage 
of in the case of the Red Sea and Indian Telegraph cable, that the 
size of the conductor there adopted was double that of the Atlantic, 
although the cireuits which it was intended to work through were 
not to exceed 500 miles, as compared with 2,000 between England 
and America. ‘To some extent success appeared to attend this un- 
dertaking. The first 1,500 miles from Suez to Aden worked well 
for the first nine months ata fair remuneration, considering that 
the line was completely isolated from other telegraphic lines, and 
had no feeders, with the exception of the mail steamers arriving 
at either end. Yet this cable afterwards fell out of working order 
from causés which even now are not satisfactorily known: it pro- 
bably arose from insufficient insulation in parts, or mechanical 
injuries impossible to discover until the line had been a long time 
in use. 

Having referred to some of the weak points in connection with 
the working of submarine telegraphs, it will be well to show, 
in the case of the Government line under notice, how these 
difficulties and dangers have been provided against. In the first 
place, the copper conductor employed is four times larger than 
that of the Atlantic, and twice the size of the Red Sea line. Its 
conducting pawer is therefore sixteen times greater than the 
former, and eight times greater than the latter. This is en- 
veloped in a covering of gutta percha thicker than had hitherto 
been used, and of a superior quality, manipulated with the greatest 
This is 
generally called the cone of the cable, and is, in fact, the vital part. 
It is, therefore, gratifying to know that, in deciding upoa this 
portion of the cable, no unwise economy influenced the Govern- 
ment, the cone of this cable alone costing as much per mile as the 
finished Atlantic cable. The next point to secure was that the cone 
should be quite perfect when delivered over to the Government 
by the contractors. For this purpose the most accurate scientific 
tests were employed, and at the same time the cable has been 
constantly submerged. The advantage of this care was very 
obvious on laying down the cable for the first 800 miles, during 
which process the most delicate test could not discover anything 
approaching a fault in the cable. There are still more than dvU0 
miles to lay down before the work will be complete, and should 
similar results be obtained and the line afterwards remain per- 
manently at work, it cannot fail to restore a considerable amount of 
confidence in submarine telegraphs. The portions now laid are:— 

Ist, Malta to Tripoli .. .. ++ «+ about 230 miles, 


2nd, Tripoli towards Benghazi... » es 
8rd, Alexandria towards Ben, hazi eo » 0 » 
Total .. se co oe ee £00 


ve ” 

This line is being laid on the principle of a shallow water-line, 
capable of being repaired at any time, and is accordingly laid in 
depths not exceeding 100 fathoms, except where it is impossible to 
avoid deep water. ‘The only place where this occurs is in the first 
seventy miles from Malta, the greatest depth between that island and 
the Lampadusa Bank being 420 fathoms. The Malta-'Tripoli 
section, 230 miles in length, is the only one at present complete, and 
the working and testing of this line leads us to look for success in 
the remaining portion. The practical battery power used 
in working it consists of three cells only, and with this 
twenty-five to thirty words per minute can be transmitted. 
In fact, the speed and regularity of transmission is only 
limited by the proficiency of the manipulator. his is, 
indeed, a great contrast to the 600 cells used on the Atlantic 
cable, and the amount of battery power which was ori- 
ginally expected would be required to work the Red Sea line, namely, 
one cell for every four miles; this for a section the same length as 
the Malta-Tripoli would amount to about sixty cells. 





As the use of excessive battery power is what is most to be feared 
in working submarine cables, we may reasonably expect, bearing in 
mind the extraordinary low power with which this cable can be 
worked, that no injury will arise from this cause. Never before, we 
believe, in the history of telegraphs, has there been any instance, 
whether in air or water, of a line of such considerable length bein, 
worked practically with so little battery power. As an addition 
precaution, the line is intended to be laid in three sections, to be 
worked separately. This not only increases the s} ed of transmis- 
siop, but enables lower battery power to be employed than if it 
were worked in one length. 

It is to be regretted that Mr: Lionel Gisborne did not live to seo 
the accomplishment of this undertaking, in which he took such 
intense interest and so active a part. Since his death the entire 
arrangements and supervision on the part of the Government have 
been conducted by his partner, Mr. Henry C. Forde, who has just 
returned to Malta to meet the steamers Rangoon and Malacca. These 
ships carry the remaining portion of the cable, and it is confidentl 
expected that the entire line will be completed in about a moni 
from this time.—London and China Telegraph. 





DESCRIPTION OF A METHOD OF SUPPLYING 
WATER TO LOCOMOTIVE TENDERS WHILE 
RUNNING.* 

By Mr. Joun Ramszorrom, of Crewe. 


Tue object of the apparatus forming the subject of the present 
paper is to supply locomotive tenders with water without requiring 
the stoppage Mt the train for the ee. It consists of an open 
trough of water, lying longitudinally between the rails at about the 
rail level; and a dip-pipe or scoop attached to the bottom of the 
tender, with its lower end curved forwards and dipping into the 
water of the trough, so as to scoop up the water and deliver it into 
the tender tank while running along. 

The construction of the apparatus is shown in Figs. 1 and 2, which 
are longitudinal and transverse sections of the tender and water 
trough. Figs. 3 and 4 are longitudinal and transverse sections 
enlarged of the scoup and trough. 

The water trough A of cast iron, 18in. wide at top by 6in. deep, 
Fig. 4, is laid upon the sleepers between the rails at sucha level that 
when full of water the surface of the water is 2in. above the level of 
the rails, as seen in Figs. 1 and 2. The scoop B, for raising the 
water from the trough, is of brass, with an orifice 10in. wide by 2in. 
high, as shown in Figs. 3 and 4; when lowered for dipping into the 
trough its bottom edge is just level with the rails, and immersed 
2in. in the water. The water entering the scoop B is forced up the 
delivery pipe C, Fig. 1, which discharges it into the tender tank, 
being turned over at the top so as to prevent the water from splashin 
over. ‘The scoop is carried on a transverse centre bearing D, an 
when not in use is tilted up by the balance weight E, clear of the 
ground, as shown dotted in Fig. 3; for dipping into the water trough 
it is depressed by means of the handle F bens the footplate, which 
requires to be held by the engineman as long as the scoop has to be 
kept down. 

ihe upper end of the scoop B is shaped to the form of a circular 
uv, Fig. &, as is also the bottom of the delivery pipe C, so that the 
oop forms a continuous prolongation to the pipe when in the posi- 
ton for raising water. The limit to which the scoop is depressed 
ty the handle F is adjusted accurately by the set screws G, which 

.t as a stop, and prevent the bottom edge of the scoop bein 
depressed below the fixed working level; the set screws also affor 
the means of adjusting the scoop to the same level when the brasses 
and tyres of the tender have become reduced by wear, causing the 
level of the tender itself to be lowered. The orifice of the scoop is 
made with its edges bevilled off sharp, to diminish the splashing, 
and the top edge is carried forward 2in, or 3in., and turned up with 
the same object. 

Two other forms of scoop have been used, but they are not con- 
sidered so eligible as that already described and shown in Figs. 
3 and 4. In one of them the scoop was hinged on the bottom of 
the delivery pipe C along the front edge, with a set screw as before 
for adjusting it to the proper level in the trough when the brasses 
aud tyres have become worn. The other form of scoop was made 
to slide up inside the delivery pipe with a telescope joint; and for 
adjusting its height the lifting lever was centred in an eccentric 
bush which could be turned round when necessary, so as to 
raise the lever and allow forthe wear of the brasses and tyres. 

The water trough A is cast in lengths of about 6ft, so as to rest 
upon each alternate sleeper, and is fixed to the sleepers, the height 
being adjusted by means of the wood packing, as shown in 
Figs. 1 and 2. The ends of each length are formed with a 
shallow groove, in which is inserted a strip of round vulea. ised india 
rubber H, Fig. 3, to make a flexible and water-tight joint, the metal 
not being in contact; this meets all the disturbances arising from 
expansion, settlement of road, and vibration caused by the y of 
trains. ‘The length of trough now laid ov the Chester and Holyhead 
Railway, near Conway, is 441 yards in the level, as shown in the 
diagram Fig. 5; and at each end the rails are laid at a gradient 
of 1 in 100 for a further length of sixteen yards, the road being 
raised for that purpose so that the summit of the incline is éin 
higher than the level portion: the trough is tapered off in depth to 
a bare plate, so that the same thickness of wood packing serves for 
fixing it throughout the entire length. The portion of the line where 
the trough is fixed is a curve of one mile radius, and the outer rail is 
canted lin, above the inner, the wood packing being made taper for 
fixine the trough horizontal: but the caut does not interfere with 
the efficient action of the scoop on the tender, since it amounts to 
only Zin. ou the lin. width of scoop. At each extremity of the 
water. trough is an overflow pipe I, Fig. 5, limiting the height of 
water in the trough. 

Where the water has to be raised by pumping, or the natural 
supply is limited in amount, it is necessary to prevent the water 
running to waste through the overflow pipes. For this purpose the 
supply pipe K, Fig. 6, has a valve L fitted on its orifice, and 
delivers the water into the small cistern M, from which it flows 
into the trough A through the pipe N; when the trough is full up 
to the high water level, the water overflows from the cistern into the 
pocket O, and thence into the bucket P on the end of the valve lever, 
closing the valve and cutting off the supply water. There is a small 
hole in the bottom of the bucket P, through which the water in the 
bucket constantly escapes; sv that, when the water-level in the 
trough A has been lowered by the passage of an engine, the water in 
the cistern M no longer overtlows into the bucket I’, and that in the 
bucket escapes threugh the hole at the bottom, allowing the valve- 
lever to be raised by the balance weight at the other end, and open 
the valve for a fresh supply. By this meany a large quantity af 
water is economised, since there is only the small quantity escaping 
through the hole in the bucket, instead of tie waier constantly 
running to waste through the large oveit! oritives at the two 
extremities of the trough. 

The trough contains din. depth of water, and the scoop dips zin. 
into the water, leaving a clearance of siu. at the boiiom of the 
trough for any deposit of ashes or stunes. Lhe trough is so cou- 
structed as to present no obstruction to be caught by any loose 
couplings or drag chains that may be hanging from the trains 
passing over it; and experiments have been tried with a bunch of 
hock chains and screw couplings hanging down behind the tender 
and dragged along the trough without any damage occurring. 

As to any difficulty from ice, a thorough trial has been afforded 
by the late severe weather. Dy means of the small ice plough shown 
in Figs. 7, X, and 9, which was run through the trough by hand 
each morning, the coating of ice was removed from the surface of 
the water, and no more was formed afterwards excepting a film so 
thin that it was removed by the scoop itself in pasving through the 
trough without being felt at all. It has indeed been shown that the 
continuance of this action with the succession of trains in ordinary 
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working would be sufficient in this climate to prevent the formation 
of any ice thicker than could be readily and safely removed by the 
ne of the scoop alone, even during as severe a season as the 
ast. The present trough, which has been in use nearly three months 
is supplied hitherto by a pump, which it may be here mentioned 
failed once through being frozen up; but a natural stream of water 
will shortly be connected to it, giving a regular supply by gravita- 
tion, and serving to prevent the water freezing by maintaining a 
constant current through the trough. 

The principle of action of this apparatus consists in taking advan- 
tage of the height to which water rises in a tube, when a given 
velocity is imparted to it on entering the bottom of the tube—the 
converse operation being carried out in this case, the water being 
stationary and the tube moving through it at the given velocity. 

The theoretical height, without allowing for friction, &c., is that 
from which a heavy body has to fall in order to acquire the same 
velocity as that with which the water enters the tube. Hence, since 
a velocity of 32ft. per second is acquired by falling through 16ft., a 
velocity of 32ft. per second, or 22 miles per hour, would raise the 
water 16ft.; and, other velocities being proportionate to the square 
root of the height, a velocity of 30 miles per hour would raise the 
water 30ft. very nearly (a convenient number for reference), and 
15 miles per hour would raise the water 7}{t.—half the velocity 
giving one-quarter the height. In the present apparatus the height 
that the water is lifted is 7}ft. from the level in th2 trough to the 
top of the delivery pipe in the tender, which requires theoretically a 
velocity of 15 miles per hour; and this is confirmed by the results 
of experiments with the apparatus: for at a speed of 15 miles per 
hour the water is picked up from the trough by the scoop and raised 
to the top of the delivery pipe, and is maintained at that height 
whilst running through the trough, without being discharged into 
the tender. 

The theoretical maximum quantity of water that the apparatus is 
capable of lifting is the cubic content of the channel scooped out of 
the water by the mouth of the scoop in passing through the entire 
length of the trough: this measures 1@in. width by 2in. deoth below 
the surface of the water in the trough, and 441 yard. length, 
amounting to 1,148 gallons, or five tons of water. The maximum 
result in raising water with the apparatus is found to be ai a speed 
of about 35 miles per hour, when the quantity raised amounts to as 
much as the above theoretical total: so that in order to allow for the 
percentage of loss that must unavoidably take place, it is requisite to 
measure the effective area of the scoop at nearly the outside of the 
metal, which is }in. thick and feather-edged outwards, making the 
orifice slightly bell-mouthed and measuring at the outside 10}in. 
by 2}in.; this gives 1,356 gallons for the extreme theoretical 
quantity. 

The result of a series of experiments at different speeds is that— 


(22nd Jan., 1861), at 15 miles per hour the total delivery is 0 gallons. 
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Hence it appears that the variation in the quantity of water delivered 
is very slight at any speed above 22 miles per hour, at which rearly 
the full delivery is obtained; the greater velocity with which the 
water enters at the higher speeds being counterbalanced by the 
reduction in the total time of action whilst the scoop is traversing 
the fixed length of the trough. It also appears that at any speed 
above that which is sufficient to discharge the vater freely from the 
top ofethe delivery pipe, all the water displaced by the scoop is 
practically pete up and delivered into the tender. In these ex- 
periments the water-level was maintained the same in the trough 


each time by keeping it supplied up to the overflow orifice at each 
end; and the scoop was lowered to the same level each time by 
means of the set screws, the height of the tender itself being main- 
psined practically the same in each case, 


At higher speeds than 22 miles per hour the velocity of the water 
entering the scoop is much greater than is required to raise it to the 
height of the tender; and on taking up the water by a prolonged 
vertical pipe curved forwards at the bottom end, in place of the 
scoop, it is thrown upwards ina strong jet. By closing the top of 
this pipe, and connecting it to a pressure gauge, it has been found 
that at a speed of 50 miles per hour the water exerted a pressure in 
the pipe of 30 lb, per square inch, maintaining the gauge at this pres- 
sure during the passage through the trough. This pressure is equi- 
valent to a column of water 70ft. high, and the velocity due to that 
height is 46 miles per hour, confirming the actual speed of 50 miles per 
hour. In order to diminish the velocity at which the water enters the 
tender tank, the delivery pipe is enlarged continuously from the 
bottom to the upper end, making the area for discharge ten times 
that for entrance, as shown in Fig. 2, so that at 5) miles per 
hour the water is discharged into the tender at only 5 miles per 
hour or 7ft. per second, equivalent to falling a height of about Ift. 
The theoretical form for the taper of this pipe for giving a uniform 
degree of retardation to the current of water throughout its length 
would be a parabolic curvature hollowed inwards at the sides; but 
the form considered most eligible in practice is one of uniform taper, 
to allow more freedom of passage in the middle of its length. The 
form of the front or convex side of the pipe is, however, of little 
moment, as the stream of water flows up the back or concave side 
without pressing against the convex side, which might indeed be 
removed in the lower vortion of the length, leaving the pipe an open 
curved trough, without risk of the water escaping. 

In the preliminary experiments before constructing the apparatus» 
a trial was made of the effect of a stream of water issuing through 
an open trough attached to the end of a large water main, under 
such a pressure that a regular stream of water was maintained at a 
speed of 15 miles per hour. A curved pipe similar in form to the 
scoop and delivery pipe in the drawings, and about 3ft. high, was 

laced in the stream of water facing the current, and the water was 
ound to be raised up the pipe and freely discharged in a stream from 
the top; the orifice of the pipe was 2in. by jin. at the bottom, and 
2in. by 2in. at the top, being an increase in area of eight times. On 
placing a j-in. pipe, bent at the bottom to face the current, the water 
did not cease to flow over till the top was raised 7}ft. above the level 
of the stream. 

For the purpose of measuring the speed conveniently during some 
of the experiments, the writer employed a simple instrument consist- 
ing of a small vertical glass cylinder half full of oil, made to rotate 
rapidly on its axis by a cord passed round the trailing axle of the 
engine: the depressed centre of the surface of the rotating oil indi- 
cated readily and accurately the speed of running by the graduated 
scale at the side of the glass cylinder. 

The principle of action of this plan of raising water for supplying 
locomotive tenders occurred to the writer several years ago, and he 
long felt convinced that it admitted of being made practically avail- 
able for that purpose with some advantages of importance in re- 
moving difficulties that are at present experienced, under certain 
circumstances, of working the traffic. His attention was forcibly 
called to this on occasion of having to provide last year for the 
accelerated working of the Irish mail, which has now to be run 
through from Chester to Holyhead, a distance of 84} miles, without 
stopping, in two hours and five minutes. This necessitated an 
increase in the size of the tender tanks beyond the largest size pre- 
viously used containing 2,000 gals, ; or else required the alternative 
of taking water half-way at Conway, either by stopping the train for 
the purpose, or by picking up the water whilst running. A supply 
of 2,400 gals. is found requisite for this journey in rough weather ; 
and, although 1,800 gals. to 1,900 gals. only are consumed in fair 
weather, it is necessary to be always provided for the larger supply, 
on account of the very exposed position of the greater por- 
tion of the line, which causes the train to be liable to great 
increase of resistance from the high winds frequently encountered. 





An iucrease of the tender tanks beyond the present size of 2,000 gals. 
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would have involved an objectionable increase of weight in con- 
struction, and alteration in the standard sizes of wheels and axles, 
&c., for tenders; and would have also caused a waste of locomotive 
power in dragging the extra load along the line. By this plan of 
picking up 1,000 gals. of water at the half way point near Conway, 
where the water trough is fixed, the necessity for a tender larger 
than the previous size of 1,500 gals. is avoided, effecting a reduction 
in load carried equivalent to another carriage of the train. 

Another application contemplated for this apparatus is to the case 
of heavy through goods trains, such as those between Liverpool and 
Manchester, which are at present required to stop half way at Park- 
side fur water only, caused an objectionable blocking of a line very 
much thronged with traffic, and a delay and loss of power in pulling 
up the heavy train. 

Another advantage of this plan is the means it affords of opening 
up fresh sources of water supply where a stream of good water can 
be obtained near the level of the rails without expense and labour of 
pumping it, but cannot be otherwise made available on account of not 
being a station: such as the case of the Holyhead line, where, at the 
terminus on the coast, the supply of water is defective in quality 
and quantity, and involves heavy expense for pumping ; but at about 
fifteen miles distance along the line a plentiful natural supply of 
good water can be obtained at the rail level in the middle of the 
island of Anglesea, where, however, the nature of the traffic does not 
necessitate a stoppage. 





Tue Itattan Navy.—A letter from Turin, of the 13th inst., states 
that the Minister-of Marine has entered into a contract with the 
house of W. H. Webb and Co., of New York, for the construction of 
two iron-cased frigates, which are to be completed in eighteen 
months. The greatest activity also prevails in the naval yards at 
Genoa, Leghorn, and Castellamare. A fine squadron is to be shortly 
fitted out for the purpose of cruising and surveying the coasts of the 
kingdom. ‘The Perseveranza of Milan gives some further particulars 
respecting the Italian iron-cased fleet :—“ The contract signed by 
the naval department with Mr. Webb, of New York, has just been 
modified as follows :—1. A reduction of 2 per cent. has been obtained 
on the price first agreed on of 6,657,000 lires for each frigate. 2. Of 
the two systems, English and French, as represented by the Gloire 
and the Warrior, the preference has been given to the French 
system. The frigates are to be completed at the contractors’ risks in 
two years and a half.” In addition, two iron-cased frigates, the 
Terrible and Formidable, are now building at the ironworks of 
La Seyne, near Toulon. 

Lenox’s Cuatn Works, Pontyeripp, Wates.—The proprietor of 
these works, Mr. G. W. Lenox, F.R.G.S., &c., after a severe illness 
which has confined him to his town residence for a long period, re- 
turned to Pontypridd on the 15th inst., and was received by his 
agents, workpeople, and the inhabitants generally, with extraordinary 
demonstrations of joy and welcome. The road from Khydfelan to 
Pontypridd was spanned by numerous triumphal arches, elegantly 
decorated, and the town hung with evergreens and banners. ‘The 
account of the reception given in the Cardiff Times reads like a 
description of a royal progress, rather than of the return of an em- 
ployer to his workmen. “ Wherever the eye turned it rested on 
banners suspended either from the windows or across the streets, 
and the farther it wandered still it never lost sight of a streamer. 
On the hills, in the valley, embosomed among foliage, or hanging 
from the turnpike, colours greeted the eye.” On the arrival of 
Mr. Lenox a feeling address was presented to him, and was acknow- 
ledged in a speech from which we take the following words, which 
go a long way towards explaining the singular fervour demonstrated 
on the occasion :—“ I love my workmen,” said Mr. Lenox, “ and, in 
fact, look upon them and feel for them more in the light of a father 
for his children than as master and men. I am a friend to the work- 
ing men, and to every honest man, and always wish each to enjoy 
as much happiness as I enjoy myself.” It is pleasant to read of such 
proceedings in an age of “ strikes. 
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TO CORRESPONDENTS. 


Pol, x1. of THE ENGINEER can now be had from the Office, price 188. 
*,* for binding the volume can be had from the publisher, price 2s. 6d. 
ac! 





©,* We must request those of our corretpondents who desire to be referred to 
makers of machinery, apparatus, dic., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 


Cc. F. S.—We really cannot say who is the best imimufacturer of silk spinning 
machines. Theyare proba'ly to be found, however, not far from Mucelesfield, 

H. anp W.—We vreret the error, which was dueto a want of pew dis- 
tinctness in the original copy, but we cannot undertake to publish the table 
again. 

E. We cannot vive you Mr. Fairbairn'’s address with any greater precision 
than you yourself have given it. Anything addressed to him at Manchester will 
be sure to reach him. 

A. J. (Bedford).—Brates worked from the axles have asten been tried. The 
driving-wheels do not need to be “locked” in case of danger, for, which is 
still more effective, they may be reversed. 

J. B. (Worcester.)— Your plan of communication between passengers (or guard) 
and engineman is, v0 dowht, better than that in common use, but it is not so 
simple, nor, do we think, as efficient as that illustrated in THE ENGINEER of 
the 16th inst. 

W. F. M.—We published a drawing and description of the injector in Tuk 
Enainger of November 4th, 1859, and you cou'd, no doubt, by applying to 
the makers, Messrs. Sharp, Stewart. and Co., of Manchester, obtain a circular 
giving you every rejuisite information. 

ErratuM.—In Messrs. Hull and Wells’ letter, which appeared in our last 
impression, the sign for the extraction of the square root in the trble should 
have been confined to the numbers below the lines where division was shown, 
The proper correction was apparent in the resulls, which were correctly given 


roushout. 

S. P. (Morley Grange).—Mr. Wilson's patent does not, of course, cover the use 
of inverted cylinders, inasmuch as they were employed many years ago upon 
the steamship Frankfort, now running out of Liverpool, and certainly long 
before 1859, when, as vou inform us, you first proposed them. Measis. 
J. and G. Thomson, of Glusgow, and Messrs. Caird and Co., of Greenock, 
have alopted the arrangement jor something like ten years. 

G. E. B.—There is no rule for ascertaining the discharge of a Giffard injector. 
Itc only be ascertuined experimentally. One of No.8 size(cight millemetres, 
or about 5-16 in. in the smallest diameter of the discharying nozzle) will, we 
understand, throw about 720 gallons per minute with 501. steam, and 
1,115 gallons with 120 WW. The discharge, you will perceive, is not in the ratio 
of the pressure, whether measured from the atmosphere or from a vacuum. 





THE THRUST OF THE SCREW. 
(To the Editor of The Engineer.) 

S1r,—I really do not think that the observations I made in my letter of 
the 3lst of July will bear the interpretation put upon them by *‘ Another 
Marine Engineer.” K. 

28th August, 1861. 





THE VELOCITY OF STEAM. 
(To the Editor of The Engineer.) 

Sirn,—Can you, or any of your correspondents, inform me where I can 
purchase an instrument, or give me the principle on which an instrument 
may be made to measure the velocity and quantity of steam which flows 
through a pipe in a given time without impeding the flow of such steam by 
condensation or otherwise ? FLW. 

Llansamlet Foundry, Swansea, August 26th, 1861. 





COMBINED AND SINGLE CYLINDER ENGINES. 
(To the Editor of The Engineer.) 
Sirn,—In your leading article in yesterday's impression I observe an error 
in your remarks on the engines of the steamship John Bell : you state the 


ratio of the capacity of the new to the old to be 574 per cent. 
In my last I omitted to state that the combined engines were of the 





| —over every other kind of 


trunk class, the two 29-in. cylinders placed at right angles to each other, | 


and connected to the same crank pin, the two 47-in. cylinders, also at right 
angles to each other, and both connected to the forward crank pin. The 


trunks were all 13}-in., which, being deducted from area of cylinders, | 


makes the ratio of content of new to old cylinders about 61 per cent. in- 
stead of 57}. 
Glasgow, August 24th, 1361. Q. E, D. 





MEETING NEXT WEEK. 


Society or Ene@ingers.—First nae Session 1861-62, on Monday 
evening, September 2nd. A paper will read by E. Edwards, ‘* On the 
Utilisation of Waste Materials ” (Mineral). 





Letters relating to the advertisement and publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Editor of Tuk ENGINgER, 163, 
Strand, W.C., London. 


THE ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations ; or it can, if preferred, be supplied 
direct from the office on the following terms :-— 

Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
Tuk ENGINEER 1s registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before exght 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown ; each line afterwards, sixpence. The line averages 
nine words ; blocks are charged the same rate for the space they fil. Al 
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PROPERTY IN INVENTION. 


THE patent question is not likely to rest. Sir William 
Armstrong has acquired a certain notoriety by asking, not 
so much why patents should be granted, as why the ideas 
of inventors should not be made common property. Many 
of the leading journals throughout the kingdom are arguing 
the matter, pro and con., but not one of them, more than 
Sir William himself, appears to comprehend what a patent 
really is. Even those who oppose the abolition of patents 
now and then speak of them as monopolies. To us a 
patent appears to be a means rather of extinguishing a 
monopoly, and one which, but for such means, might be 
interminable. All inventions are in themselves monopolies, 
as long as the inventors choose to keep them so, or until 
others can discover the same things for themselves. In all 
the discussions which we have heard and read upon patents 
this fact appears to have been entirely lost sight of. Sir 
William, as a lawyer, ought at least to have known that 
his scheme of socialism could and would, by a ready re- 
tention, be defied, and successfully, too, by the most in- 
significant as well as by the most conspicuous inventor. 
Gold, lands, and all visible possessions may be confiscated, 
but unspoken thought never. An inventor, however, 
who, unprotected from robbery, is compelled to work in 
secret, works ata disadvantage, no doubt, but, while his 
invention is intrinsically valuable, his loss, t as it may 
be to himself, is as nothing compared to that which the 


| 
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public must sustain. Even when his secrets have been 
spied out by some rival they are not made public, nor 
does the public derive any advantage beyond what may 
attend the limited competition thus created. The class of 
eavesdroppers who would break in upon and steal the 
mental property of others, generally know the value of 
their plunder too well to throw it away broadcast and 
pro bono publico. 

The question as to the public advantage of patents 
presents itself clearly enough when the true purpose of a 
patent is once recognised. If a valuable invention be made 
it is clearly better for the public to make terms with the 
inventor for its possession ion to leave it as amonopoly in 
his hands. It is true enough that it is possible, although 
not altogether probable, that a like invention might 
subsequently made by another inventor, or by three or four, 
or more, but Kaun as each of these inventors has the same 
interest in maintaining his property in such invention, the 
number of monopolists would be multiplied only, Unless 
the faculty of invention were a common heritage, and 
unless, even then, the majority of individuals were 
capable of producing any recon | invention—* to order,” 
we may say — the public, whose interests we are 
considering, would still be excluded from a general 
participation in the advantages of the invention until 
some one, conversant with it, voluntarily or acciden- 
tally threw it open to the world. Any one familiar with 
the habits of commercial men, legal gentlemen, manufac- 
turers, &c., must know that they are never too ready to im- 
part exclusive information of any value to themselves. We 
should not be justified, therefore, in anticipating that in- 
ventors would be particularly precipitate in unbosoming 
themselves of their secrets until they saw clearly what they 
were to gain by it. An inventor may have a natural 
anxiety to know the real value of his ideas, and he may 
communicate them, in confidence to those in whose honour 
he believes he may confide, and in order to obtain an 
opinion, advice, or substantial assistance. But there is 
always the understanding, expressed or implied, that he re- 
serves all property in such ideas for himself, unless special 
disposal be made of them. Always bearing in mind, there- 
fore, that neither any subsequent inventor, nor, gery 5 
any one who had apprised himself surreptitiously of the 
nature of an invention, would have any interest in making 


| it public ; but, on the contrary, a strong interest in keep- 


| with its exclusive possessor. 


ing it as secret as possible, there is no mode by which the 
public may acquire an invention, except by negotiation 
As to the relative public ex- 


| pediency of the grant of a patent, or a grant of money, 


there can, it seems to us, be little room for discussion. The 
patent has, we believe, the advantage—on public grounds 

ayment by which an invention 
may be purchased, notwithstanding that the delivery of 
the invention to the public is prospective and not imme- 
diate. 

There are, certainly, great numbers of inventions, the 
very use of which is attended with immediate publicity. 
In almost every case where the invention is embodied in 
the product, or thing to be sold, it becomes immediately 
apparent. Any one, by purchasing a sewing machine, a 


' gun, a reaping machine, or a knife-cleaner, may dissect it, 


learn all about it, and, if he be skilful enough, reproduce it. 
But, in the case of the sewing machine and reaping 
machine, the first inventors might have maintained a small, 


| but doubtless profitable, monopoly, by making only such a 


number as they could work themselves, contracting, in the 
one case, with the clothiers to supply them with sewed 
goods, and, in the other, with the farmers, to cut their 
grain. With a small capital to start with, and with 
caution and energy, it would be perfectly practicable, in 


| many instances like these, to make a considerable fortune 


| advantages of an invention. 


} 
| 


while keeping the general — entirely out of the 

ut in a very large class of 
inventions, of which only the goods produced through 
their aid, and not the means of production, are to 


‘sold, the greater number could be worked in secret 


| 
| 
| 


for years. Huntsman made cast steel, on the sly, 
at Attercliffe for ten long years before his secret was found 
out by an ingenious stratagem. ee might have 
spun cotton for a quarter of a century without permitting 


| publicity as to his machinery, had he but resorted to means 





=m | Within the reach of every sharp, determined manufacturer. 


| The hot-blast, gas-making, calico-printing, sugar-boiling, 
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the steam press, the electric telegraph, and number- 
less other inventions, might have been kept as mysteries 
to this day, in defiance of everything but an armed 
mob, for no lawful power of the State could have 
demanded their disclosure. It should not be forgotten that, 
in many cases, even now, inventions are worked in secret, 
and without patents, the inventors preferring to keep the 
whole trade in their hands. There is a cutler at Norton 
Woodseats, near Sheffield, who has a secret process for 
tempering chaff-cutting knives, and, indeed, all large cut- 
ting tools, one which is apparently of great value, and yet 
one which he does not care to patent, but is working 
singly by himself. How many of the processes of dyeing 
are hidden secrets, and, as a proof that discoveries do not 
always turn up exactly when and where wanted, we have 
only to bear in mind how many standing prizes there are 
for the discovery of new colours, or new processes for pro- 
ducing existing colours. 

We have our unalterable notions of right and justice, but 
we disavow all sentiment in protesting against the unworthy 
agitation now going on, the object of which is to confiscate 
that which must, in its nature, be private property, both 
because it has been recognised as such ever since the time 
of James the First, and also, being productive, because it is, 
in many cases, absolutely in the power of its ssors to 
keep it to themselves, simply by withholding information 
existing in their own minds. The prime mover in the 
matter is one who himself wields an enormous and un- 
deserved monopoly, and who even proposes to reserve 
patents for those who may, like himself, successfully 
appropriate and work the inventions and discoveries 
of others. Dismissing all consideration of motives, 
however, we have only to reflect what would be 
the consequences were inventors thrown upon their own 








defence, unprotected by any legislation. An inventor, 
having capital of his own (for the ion of capital is 
not, py: inconsistent with that of inventive power) 
would keep his own counsel, develope his plans, and, while 
embodying his ideas in productive mechanism, seek to dis- 
guise and conceal his invention as much as possible. He 
would have every reason to do so, and none to do other- 
wise. His invention at length worked out into practicable 
shape, he would either dispose of it under a previous 
undertaking to effect a certain result for so much money, 
in which case the purchaser would acquire the same motive 
for preserving the secret, or the inventor would work it 
himself. The workmen who might be engaged would, as 
far as practicable, be selected from the class of men having 
the dullest perceptions, knowing just enongh to do what 
they were bidden, and every injunction of secresy wou.d 
be imposed upon them. Every workshop would be a 
chamber of mysteries. None would be allowed to enter, 
and nothing intelligible would be allowed to go out. An 
enormous premium would be set upon the faculty of se- 
cretiveness. Meanwhile the manufactured products, bearing 
no visible evidence of how they were produced, would be 
sold at a profit of cent. per cent. or more. We know 
of a firm of steel makers at Sheffield who can produce ex- 
cellent steel at £25 per ton, while their neighbours must 
sell at £65 to £80. With secresy and quackery what pro- 
fits might not be secured from such a manufacture, over and 
above anything which may now be made from the patent by 
which it is covered! Now for the poor inventor. If he 
could not secure the co-operation of capital, or if he had not 
the tact and ability to work his ideas, on however small a 
scale, by himself, he would, if ible, go abroad to find the 
protection denied him athome. Here and there hisideas would 
undoubtedly escape him, but they would be appropriated by 
those who had no claim upon them, and would, still, if 
possible, be kept from the public. For publicity we should 
everywhere have concealment and mystery. For frank 
and open dealings among manufacturers and their cus- 
tomers we should have a sort of freemasonry unrelieved by 
generosity and charity. Who would publish his own ex- 
clusive inventions? Who would be allowed to publish 
those of others? What would the condition of science 
become? Where would be that ready interchange of 
thought and experience which is now safe because 
protected from abuse? An inventor who has reason to 
suspect an infringement of his patents, may now demand 
exhibition of a suspected manufacture. Fortified by this 
knowledge of his rights, he has less to fear from dis- 
honest competitors. But what inventor now blazons his 
plans before the world, before he has secured provisional 
protection? Not merely would he thus invalidate his 
claim, but—which is by far a stronger consideration in his 
mind—he would thus lay himself open to enterprising 
robbery. What if there were no protection for gold, no 
matter where it could be discovered? How long 
would the Bank of England be safe? How long the 
hoards of private wealth? How long the scrapings of 
humble industry? What would become of commercial 
credit? And yet there would be as much gold in the world 
then asnow. It would be hardly more fatal to all advance- 
ment to compel the moneyed capitalist to secrete his wealth, 
than to force him, whose capital is his brains, to hide his 
thoughts in dark corners. For thought is wealth, and as 
surely as it is not protected will it be hidden. Let us ho 
that political economy is too well understood, and its teach- 
ings too well cherished to permit such sacrifice of our 
national resources as this, even if we could become in- 
sensible to those broad principles of right and justice which 
underlie all human good, 


THE FUTURE MAN-OF-WAR. 

THE Times, which last week advocated the confiscation 
of inventions, has this week favoured the public with a pro- 
phecy concerning the future of our navy. In both instances 
it has displayed such dulness as would doom an ordinary 
journal to a long term of contempt. 

Mr. Josiah Jones, like thousands of other persons, has 
discovered the fact that a shot will not pass so easily through 
an iron plate, laid at a considerable slope, as it will 
through the same plate stood upright. In addition to 
this, he has also done what no other person ever thought of 
doing, for he has built a costly target at his own expense, 
for the purpose of illustrating by experiment this very well- 
known fact. Nine or ten days ago a new series of trials 
with this target took place at Portsmouth, the results of 
which, as furnished to the Times, appeared in our last 
number. If this account be strictly accurate, these trials 
showed that 44-in. and 5}-in. plates of excellent iron, laid 
at a slope of 50 deg. (measured from the horizontal, we 
presume), could not be penetrated at a distance of 200 yards 
by an Armstrong gun, firing 110 lb, shot, with a charge of 
14 lb. of powder. At the same time they show that a suc- 
cession of shots, striking nearly upon the same spot, will 
break such plates to pieces, and drive the pieces several 
inches deep into the timber backing. These results are 
clearly stated in the reporter’s account of the experiments. 

In these facts, and these alone apparently, the Zimes has 
discovered an almost infinite significance. It tells us 
bluntly, and without reservation, that if these results 
pram 4 be sustained by further trials, the old bulwarks of 
Britain will disappear from the seas, and give place to 
fabrics of unprecedented shape. “ Our men-of-war will 
hardly be visible on the surface of the water. A first-rate, 
instead of frowning in strength and majesty, will lie almost 
invisibly upon the sea, — the waves without sails or 
spars, and scarcely distinguishable in the distance from a 
sea serpent or a bank of seaweed.” This, we are told, is 
“what we shall come to if the new principle of defence can 
be established, and the result seems by no means impro- 
bable.” The reader will observe that it is the whole navy 
that is to come to this; not mere floating batteries or coast 
defence vessels. It is the “first-rate” that is to personate 
the sea serpent. It is over the line-of-battle ship, with 
“its masts and sails, its towering hull, its checkered broad- 


side, and its tiers of guns,” that the “real change seems 
my 
Yow, if Mr. Jones had laid his plates flat upon the deck 
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of the Griper, an absolutely perfect imperviousness to shot 
would have been obtained, and the Zimes would then, 
probably, have told us that our first-rates were about to dis- 
appear from above the surface of the water altogether, and 
show themselves only as dark patches on the bright face of 
the sea. It is true that even the editor of the Zimes might 
then have seen that Mr. Jones’s proposition must be viewed 
in the light of many other considerations besides mere im- 
penetrability ; in fact, he did see this in the instance before 
us, before he got to the end of his article, and admitted 
that it is a question whether a vessel built with sides fall- 
ing in at an angle of 50 deg. will answer, in all other re- 
spects as well as in her power of resistance to shot. He 
even discovered that such a vessel would probably be 
washed over by the waves “ and drenched like a half-sunk 
rock at high tide;’ also that a high-sided ship ranging 
alongside such a craft, and firing down upon her, “ would 
strike her armour-plates no longer at an angle, but point- 
blank, so that the charm would be broken.” But, notwith- 
standing these admissions, we are scarcely more surprised 
to find the Times rushing wildly into the advocacy of Mr. 
Jones’s plans, than we should be to see it urging the resort 
to vessels with no sides at all above the water—so obvious 
are many of the objections which must, of necessity, weigh 
against the resort to extremely sloping sides for men-of- 
yar. 

Before proceeeding further we would pause to observe 
that we do not quite understand how it happens that a 
ship with an inclined side would, so far as her hull is con- 
cerned, be any less visible at sea than an upright-sided ship. 
If the future first-rates which the Times foresees are to 
have ports to fire their guns from, those ports must be at a 
considerable height above the water—at as great a height, 
at least, as those of an ordinary ship; and, above these 








ports, there will have to be a deck, as now, and above the | 


deck there must also be a bulwark. Why, then, are such 
ships to be less visible than the Warrior, which, the Times 
tells us, looks like a larger frigate than was ever seen be- 
fore? Why are they to be as undistinguishable as sea- 
serpents or banks of sea weed? What new optical law is 
to come in with them? Or has Mr. Jones any invention 
for making great things look small and small great? This 
last is the most probable. 

There would be one or two real advantages in giving the 
sides of an iron-plated ship considerable slope. One is, 
that you thus protect the portion of the ship immediately 
beneath the armour from vertical as well as from horizontal 
fire. This isa mattcr of real importance. No iron-plated 
ship yet built or building, either here or in France, is 
sufficiently protected from mortar fire. Nothing would be 
easier than to attack the Gloire, the Warrior, and other 
such vessels, and to attack them effectually, by placing ¢ 
very heavy mortar or two on board a vessel possessing 
superior speed, and shelling them vigorously from the rear, 
following them at a convenient distance. It would not be 
difficult to pitch shell on board such enormous vessels, and 
heavy shell would at least make their way to the main or 
gun deck, and into the boiler and engine rooms. By 
sloping the sides greatly, the vulnerable deck surface 
would, of course, be much reduced. Agam, with sloping 
sides, the armour plates, though cracked and split to 
pieces, would not so readily fall off. In the existing ships 
they would be extremely likely to do so, and thus expose 
the ship to great danger from further fire. Moreover, a 
sloping side would be easicr to get at at sea, and less 
difficult and dangerous to repair there. All these are prac- 
tical advantages, and should not be neglected in an esti- 
mate of the merits of the inclined side. They are also 
advantages which would be derived in some degree even 
with sides but slightly sloped, and should therefore induce 
the Admiralty constructors, we think, to give as much 
tumble-home to the side as they can consistently with other 
good qualities. , 

On the other side of the question there is very much to 
be said. In the first place, a sloping side must ‘rise to as 
great a height above the water (measured vertically) as an 


upright side, and consequently must have a much larger | 


surface than the latter. ‘lhe Warrior's side, for example, 
if inclined at 45 deg., with ports at the same height as at 
present, and the same height of armour above them, instead 
of its present surface of less than 3,000 square feet of 
armour above the water, would have considerably more 
than 4,000. [ 
while the armour at present measures only 14ft. trom the 
water to its upper edge, it would then’ measure nearly 
20ft., the length being the same, of course (212¢t.), in 
both eases. We deny that any experiments have yet 
proved that it is better to give the armour this extra surface 
by sloping it than to increase its thickness proportionally 
and keep it upright. It is incumbent upon Mr. Jones, or 
the Times, or whoever asks the Admiralty to incline the 
sides of their ships at enormous angles, to prove this. If 
the sloping side is to be Stin. thick, or even 44in.. in 
correspondence with the Portsmouth target, and if we are 
to have 4,000 square feet of it, instead of 3,000 on each side 
of the ship, then we must at once resort to much larger 
ships even than the largest of those which we are about to 
build. It is impossible to carry such a weight of metal 
upon the side of any war ship yet built or contemplated. 
This is a phase of the subject to which the 7%mes seems 
perfectly blind, but which many of our readers must have 
had impressed upon their minds. 

In the second place, there can be no doubt about the 
thorough unfitness of the form suggested, for a steamship. 
A ship of war should be so constructed that her movements 
in a sea-way may be nearly uniform as possible, and 
always such as will be favourable to accurate firing from 
the gun platforms. Ina steamship these conditions have 
to be secured conjointly with the further condition that 
the weight, and, therefore, the water line, of the vessel 
shall be continually and largely varying; for in addition 
to the constant expenditure of ordinary provisions and 
stores, a steamship on active service is continually burning 
away her fuel at a rapid rate. No one who is acquainted 
with steam navigation will require to have this fact dwelt 
upon. ‘The difficulty suggested is well understood. Now, 
it would be scarcely possible to devise a worse form of section 


It is easy tosee that this must be so, becavse, | 





under these circumstances, than that which Mr. Jones 
would have us adopt. If the water line could always 
be kept steadily at the height of the angle formed 
at the junction of the sloping side and sloping 
bottom, the form would still be a very bad one; but in 
practice the actual water line would be always departing 


further and further from this angle (supposing the angle | 


to be at the load water line), and this would make the 
matter a great deal worse. It is not possible to develop 
here all the considerations which go to establish the truth 
of this: but we do not for a n.oment fear that any naval 
architect will differ from us in reference to these opinions. 
Nor do we believe that any naval architect would ever slope 
the sides of his ship acutely up from the water line, unless 
he is driven to the expedient by an irresistible influence of 
what may be called a non-professional nature. 

In the next place, it cannot be concealed that a very 
sloping side would expose a ship to a most serious risk if 
attacked by a “ram.” If it be true that, in a collision, a 
locomotive will contrive to leap over one carriage and on to 
another, what doubt can there be about the effect of a large 
and fast steamship, with an inclined prow, running on to 
one of these sloping-sided craft? ‘The one would intallibly 
either go over the other, or mount upon her sufficiently to 
prevent all chance of escape—except by a downward plunge 
to the bottom of the sea! It will not do to make lhght of 
this risk, for all the new iron-plated ships now building, 
abroad and at home, are being fitted to act as rams, should 
their captains be pleased to so employ them. 

It would be easy to enlarge upon this subject, and show 
how inconvenient it would be to have to work a battery of 
guns through a very sloping side; also how such a side 
would interfere with the accommodation of officers and 
men, and with the general fitness of the ship for perform- 
ing sea voyages. But what we have already said, taken 
in conjunction with the probable defects of the “ angulated” 
side pointed out by the Times itself, will be abundantly 
suflicicnt, we presume, to show that the iuture man-of-war 
is not likely to become the nondescript atiair which the 
Times anticipates. What we, for our part, expect to see 
before many years are past is, a man-ol-war with a solid 
thickly-plated side, moderately inclined inward, and 
without ports, the armament being exceedingly heavy, and 
carried under revolving shields resembling those of Captain 
Coles. This man-of-war will be propelled chiefly by steam, 
but will carry a light and handy rig for use in emergencies. 
Such a ship would lie lower in the water than any vessel 
which the editor of the Zines has yet imagined, and 
would have a far sharper sting in it than the new sea 
serpent of which he has been dreaming. 


ORDNANCE. 


Ir requires no uncommon ken of “ the gun and how to 
use it,” nor any profound cogitation touching projectile 
forces, the transmission of impact or the inertia of matter, 
to perceive that, in an increase of strength, lies the whole 
question of the improvement of ordnance. Given, an 
unburstable gun, and there is not the least difficulty in 
throwing an iron bolt from Dover Castle to Calais Green. 
It is simply a question of quantity of powder and length, 
or, rather, slenderness of projectile. ‘The reason why the 
projecting charge must bear some proportion to the range 
is, of course, as obvious as that it requires a stronger 
cricketer to hurl a ball to a distance of forty rods than one 
who could throw it only half as far. And, practically, the 
ranges obtained with the same gun are nearly in the 
simple ratio of the weights of powder used. ‘Those, too, 
who know anything of the resistance of the air to bodies in 
rapid motion, are already informed as to the reason why a 
long and slender bolt may be fired further than a spherical 
shot of the same weight and specific gravity. With the 
same weight of powder exploded behind each of the two 
projectiles, the same v/s riva, or, at any rate, the same total 
force is accumulated in both, notwithstanding which fact, 
one may be thrown twice as far asthe other, The relation of 
each to the moving force is the same, but the amount of 
resisting foree encountered is very different. The air, 
which is the great resisting medium to be dealt with, 
opposes a resistance, at any given velocity, almost in pro- 
portion to the area of the largest dise of the shot, as 
measured in a plane at right angles to its line of 
flight. This resisting area, in the case of shot, is what 
the immersed midship section is in that of floating vessels, 
but, at the enormous velocity of the former, the mere form, 
or, to speak nautically, the “lines” of the shot appear to 
have comparatively little influence on the range. So it is 
that a long slender bolt encounters less resistance, simply 
because it has a less area of cross section, than a ball of the 
same substance and weight. And herein lies the reason for 
using elongated shot. It is a fact that while round shot 
are slapped off from smooth bore guns at an initial velocity 
of 2,0vUft. per second, long shot of the same weight, 
although starting at the rate of only 1,000ft., or thereabouts, 
per second, actually attain the greater range. In a vacuum, 
and setting aside the effect of gravity, the round shot would 
go four times as far as the bolt starting at half the speed. 
Dr. Hutton has shown that, with a mean velocity of 2,000ft. 
per second, a ball would, if it could be fired in a vacuum, 
be thrown to a distance of twenty-four miles. But enough 
of the rationale of elongated shot. We have only now to 
bear in mind that, as the diameter and resisting area of the 
shot are diminished, so are the diameter of the bore and the 
area upon which the force of the powder is exerted. If 
two shots, both of the same weight, but having the one 
twice the cross-sectional area of the other, are to be set 
agoing at the same velocity, by a force acting in a given 
space of time, the intensity of this force must be twice as 
great in the one case as the other, just as, to exert a given 
amount of steam power on any one stroke of the engine, the 
pressure of steam per square inch must be inversely as the 
area of the piston. Modern ordnance exemplifies the high 
pressure system of gunnery, and, as with high pressure 
boilers and high pressure cylinders, we now require addi- 
tional strength ot gun. This, which is the fact embodied 





in the first sentence of the present article, may appear 
trite enough, but it is one the philosophy of which cannot 
be too clearly kept in mind. 


Nor is it to be forgotten that 








the friction between the gun and projectile, due to rifling, 
which, thus far, has been considered indispensible with 
long shot, increases the necessity for strength. How, then, 
to obtain the strongest gun ? 

First of all, that sense, mcre rare than common, which 
we persist in calling “common sense,” suggests that we 
employ the strongest available material. Any tyro, how- 
ever little he may have dabbled in such matters, can at 
once tell us that gun metal has more tensile strength than 
cast iron, that wrovght iron is stronger than gun metal, 
and that steel is twice as strong, at least, as the best Low- 
moor bar. As for cost of material—for cost is a con- 
sideratton which cannot be lost sight of—east iron is the 
cheapest material of all, cheaper probably than leather, of 
which, we are told, there is “nothing like” it, and of 
which material guns were once manufactured, and are still 
preserved in the Museum at Berlin. Next to cast iron is 
wrought iron, although, even here, certain “makes” of 
steel are cheaper than wrought iron; next is ordinary 
cemented steel, and, highest in price of all, is “ gun metal” 
—that is to say, the compound of nine of copper to one of 
tin which gocs by that name. In speaking of cost, we 
refer, as will be generally understood, to the cost of equal 
weights of the respective metals, and not to the cost of a 
completed gun, made of such metals. The comparison points 
unmistakably in favour of steel, but there are other qualities 
to be considered besides strength and cost. Is not steel a 
brittle metal? Steel may be either brittle or tough, according 
to the extent to which it is carbonised in its manufacture. 
What is known as “ mild steel,” or, which is the same thing, 
“homogencous metal” is tougher than the best wrought 
iron, and has, at the same time, much greater (nearly twice) 
the strength, and is as readily workable as wrought iron. 
Speaking broadly, steel is not disqualified, in any respect, as 
a material for guns. On the contrary, unless extreme 
cheapness is to be considered, the steel gun wili be the best 
gun in every sense of the word, military, metallurgical, 
mechanical, and commercial. This conclusion is not drawn 
irom @ prior’ veasoning. Steel cannon are no novelty. 
‘The French emperor is melting his bronze guns and substi- 
tuting steel ordnance in their place. ‘The batteries of 
Prussia are, almost without exception, of steel. Steel guns 
have been, in many instances, subjected to the severest 
tests without bursting. As long as a soft, welding steel is 
used, every blacksmith will understand why steel will make 
a better gun than wrought iron. Mr. Whitworth’s cannon, 
one of which, a 3-pounder, has been plugged at both ends 
and an ordinary charge of powder fired within it, all of the 
gases escaping at the touch-hole without injuring the gun 
in the slightest degree, is made of just such steel. We are 
aware that steel wire, coiled under tension upon a hollow 
core, as patented by Captain Blakely and adopted by Mr. 
Longridge, would be still stronger than cast or forged steeel. 
But the greater cost of the wire, and the difficulty, at pre- 
sent, of forming a strong breech with such a construction, 
appear to exclude the wire coil system from our comparison, 
enormous as might be the actual strength of wire guns. 
Now, as we can speak advisedly in stating that steel guns, 
of a strength suilicient to withstand the heaviest charge 
with which any gun is ever proved, can be produced at a 
cost less than that of any wrought iron gun, made upon any 
known plan, we deem it hardly necessary to repeat that 
steel guns are in every way preferable to any others. 

Is it not strange that, with a full knowledge of Krupp’s 
guns, of Mr. Whitworth’s steel guns, and of the extra- 
ordinary qualities and cheapness of the Bessemer steel guns, 
of which many are now being made in Sheffield, our Go- 
vernment should persist in the purchase, as well as the 
manufacture, of wrought iron guns made upon the most 
expensive process which could be contrived? The Wool- 
wich and Elswick guns, which are substantially reproduc- 


| tions of an abandoned idea, are now being made in large 


numbers and at untold cost. During a discussion, less 
than two years ago, at the Institution of Civil Engineers, 
Mr. Lancaster, the eminent gunmaker, quoted from an old 
American tract, written by one Professor Daniel 'Tread- 
well, as follows :— 

“* My observations upon the lodgment have been made 
“upon wrought iron cannon. Between the years 1841 and 
“1545 1 made upwards of twenty cannons of this 
“material. ‘They were all made up of rings or short 
“ hollow eylinders, welded together endwise. Each ring 
“ was made of bars, wound upon an arbour spirally, like 
‘ winding a ribbon upon a block, and, being welded and 
shaped in dies, were joined endwise, when in the furnace 
and at a welding heat, and afterwards pressed together 
ina mould by a hydrostatic press of 1,000 tons force. 
“ Finding in the early stages of the manufacture that the 
“softness of the wrought iron was a serious defect, I 
“formed those made afterwards of a lining of steel, 
“the wrought iron bars being wound upon a pre- 
“viously formed steel ring. Eight of these guns were 
“ 6-pounders of the common United States bronze pattern, 
“and eleven were 32-pounders of about 80-in. length of 
“bore, and 1,800 1b. weight. Six of the 6-pounders and 
“ four of the 52-pounders were made for the United States. 
“They have all been subjected to the most severe tests. 
“One of the 6-poundcrs has borne 1,560 discharges, 
“beginning with service charges and ending with ten 
“charges of 61b. of powder and seven shot without 
“essential injury. If required to destroy one of the 
* 32-pounders, a succession of charges ending with 14]b. 
“of powder and five shot, although the weight of the 
“gun was but sixty times the weight of the proper 
* shot. 

What is the substantial difference of structure between the 
guns described in Professor Treadwell’s pamphlet (a copy of 
which has been deposited in the library of the Institution of 
Civil Engineers) and the guns patented in 1855 by Captain 
Blakely and in 1857 (!) by the then Mr. W. G. Arm- 
strong? Professor Treadwell’s description would answer, 
almost exactly, for that of gunmaking at Woolwich ; ex- 
cept that, in the Woolwich and Elswick guns, the “steel 
ring "—at first used for the chase—has been abandoned for 
wrought iron, apparently for no other reason than to evade, 
if possible, Captain Blakely’s patent. We do not so much 
desire, however, to call attention to the antiquity of the 
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Woolwich and Elswick process as to direct attention to the 
waste, cost, and imperfect results which attend it. First, 
three coils of square wrought iron bars have to be coiled and 
welded endwise ; then three or more of these coils have to be 
welded together, end to end; then the tube has to be turned, 
and, if any flaw in welding be discovered, rejected; then 
another series of coils, made up in the same way, have to 
be formed, bored, and inspected for flaws. If sound, the 
second coil may be shrunk upon the first, and, after another 
turning, a third—and even a fourth—coil may be made up, 
bored, turned, and shrunk on. All this is irrespective of 








the rifling and breeching of the gun. What do these guns 
cost? Ave, there’s the rub. It is all very well for Wool- 


wich men to say that 12-pounders can be madeata cos/ofunder 
£90 each, which, for a wrought iron tube we ing some- 
thing more than half a ton, is not, perhaps, the lowest con- 
ceivable figure. We would be pleased to learn the sum 
per gun, or per ton, at which the Elswick-made ordnance 
are turned over to the country, and then to know how much 
more than cent. per cent. net the Elswick proprictors make 
upon their goods. And if,asa moderate estimate, we place the 
cost of the guns, as supplied under the Elswick monopoly, 
at £500 per ton (it may, possibly, be less), how far inferior, 
let usask, arethesethansteel guns which would cost from £25 
to £50 aton? With regard to strength, there can be no 
qvestion of their inferiority. The Woolwich and Elswick 
guns sre made of a material which, however ingeniously 
disposed, is never much stronger than suilicient to resist a 
tensile strain of 50,000 1b. per square inch, to say nothing 
of the great risk of burning the material in the course of 
manufacture. ‘The steel guns have a strength ranging 
from 75,0001b., to 100,000 1b. per square inch. ‘th 
figures would, probably, represent about the act 
streneth of the guns 1f purposcly burst, althot 
the Elswick guns, so far as we are aware, have 
put to the test. We are not disp to deny that a certain 
gain of strength is | shrinking one tube or *: 
these guns over another, as is done upon Captain Blakely’s 
mode, patented in 1855. Yet, with ali this eare to have 
successive layers of the gun in a state of initial tension, it 
is most improbable that the al rth is equal to 
that of a gun made of a metal which is naturally twice as 
strong. At all events, as no comparative tesis have been 
made to ascertain the relative strength * built” wrought 
iron, and forged steel guns, no pretensior 

tained in favour of the former, inasmuch as such pretensions 
would be opposed to all probability. 






























none of 














ad 










] + tye 
ysOoiute sire 





oO. 





been thus | 


> or “coil” of | 


1s can be main- | 


As for rifling, that is a matter altogether apart from the | 


construction of the body of the gun. Whatever can be 
done ia the way of rifling wrought iron guns can, obviously, 
be accomplished with equal or greater facility in steel. 
The whole question of riiling remains almost exactly where 
Benjamin Robins left it more than half a century ago. An 
ord.nary long shot cannot be kept “end on” unless it be spun, 
like a top, upon its own axis. For this, spiral grooves are 
made along the surfaces of the bore, ¢.e., the bore is “ rifled.” 
With a soft coating upon the shot, taking into these grooves, 


the spinning is eflected, and away goes the bolt point fore- | 


most. In the Elswick and Woolwich guns, which load 
from the breech, the chamber is one-cighth inch larger in 
diameter than the chase, just as, in Co!t’s revolvers, the 
chambers are a little larger than the barrels. This is to 
secure the fit of the lead-coated shot to the grooves- 
The waste of powder consequent upon this contri. 
vance is, however, considerable. While the Whit- 
worth gun, the bore of which is parallel from end 
to end, discharges its shot at an initial velocity of 1,3500ft. 
per second, the Elswick gun lets off its projectile at 1,000ft. 
only, and as the force accumulated in the shot is in pro- 
portion to the square of its velocity, the efiective power is 
nearly 70 per cent. more in the first than in the second case. 
We may here record our conviction that it will soon be dis- 
covered, if it has not been already, that rifling is unneces- 
sary for the preservation of the direction of long shot. 
We are not yet at liberty to refer particularly to certain 
important experiments now in progress with every promise 
of success, but we may remark that one form of projectile 
has been produced which, like the old cloth yard sha{t, docs 
not appear to require to be rotated in order to be kept 
“end on.” And, with another novel and beautiful con- 
struction, the shot is spun rapidly on its own axis while 
passing through a smooth bore. The final success of either 
of these projectiles will at once obviate all further necessity 
for rifling. 

We can extend our remarks at present only so far as to 
observe that wrought-iron is a most unsuitable material for 





the bore of a gun, especially when, as in the Elswick guns, | 


the grain of the iron is nearly circumferential, asin a “ stub- 
twist” fowling-piece, and opposed to from thirty to forty 
fine grooves running in the opposite direction. It is next 
to impossible to prevent the internal corrosion of wrought- 
iron guns, especially when in service. And, experimentally, 
as under the action of dilute acid, wrought iron is eaten 





away to twice or thrice the extent of steel, and, whatever | 


the rate of corrosion, the grain of the iron will be 
brought out, and if this be at right angles to the grooves 
of the rifling, a surface much like that of a rasp 


will be formed, upon which the lead-coated shot will | 






be abraded at a great rate. Every workman knows 

what is the effect, called “pinning,” upon a__ file 

when used upon lead, and this “pinning” is to be 

looked for in the interior of the Elswick guns after 

they have been used for any length of time. ‘Treadwell, 

the American, who appears to have made the first gun 
zg 


barrels upon the Elswick plan, found out the unsuitability 
of wrought iron for the bore, and substituted steel in its 
stead. Captain Blakely was sufficiently aware of the ne- 
cessity for a like use of steel to patent it in 1855, im- 
mediately after which, and while in negotiation with 
Captain Blakely, the then Mr. 1g adopted the 
Blakely construction throug! rst guns made at 
Elswick had steel chases. But, n p i were 
threatened against the Elswick proprictors, the use of steel 
was abandoned, and wrought iron, which Captain Blakely 
had not thought it worth while to embrace in his patent, 
as a material for the chase, was substituted. And to.this 
hour the Elswick and Woolwich guns are made wholly of 
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wrought iron. Let us hope that the time is not far distant 
when the interests of the united service and of the public 
will no longer be trifled with in this manner, for the pur- 
pose of cherishiug petty prejudices and pe rsonal interests. 
At the time when the Elswick speculation was saddled 
upon the nation, Col. Wilmot, whose skill as an ordnance 
engineer is probably equal to, if not as pretentiously ad- 
vertised as, that of any of his contemporaries, had nearly 
completed his arrangements for the cheap manufacture of 
mild-steel gun blocks at Woolwich, at a cost much under 
£10a ton. Although over-ruled at the time, he will, we 
sincerely trust, yet be enabled to carry out his arrange- 
ments, which would reflect credit upon himself and render 
a national service almost too great for estimation. 
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New Office Book for Architects, Engineers, Contractors, Builders, 
Clerks of Works, &. By an Arcattecr and Surveyor. 
C taining Specifications, Taking out Quantities, Fire-proof 
toofs, Memoranda on Railway Works, Tables, &e., with 
Numerous Rennie, E-q., C.E. 
London: Atchley and Co., 106, Great Rasseil-street, Bedford- 
square, W.C, 


e. iments, George 








TuIs new office book, although not without blemishes (the 
chief of which is the fragmentary form in which some of 
its contents are given), will speedily take its place upon the 
tables of most of the architects, engineers, contractors, 
builders, and clerks of works in and about the metropolis, 
and of not a few in the country andabroad. In addition to 
a mass of information, which may be obtained elsewhere, 
but which is here brought conveniently together—such asa 
complete copy of the Metropolis Buildings’ Act, the Bye- 
Laws of the Metropolitan Board of Works, Lists of Dis- 
tricts and District Surveyors, tables of specitie gravities, 
} elastic 














strength, 





hts, constants oi ; ul transverse 
tables of squares, cubes, and square roots, lists of eminent 
architects and civil engineers, and so forth—much original 
and valuable matter is presented. There in particular, 
an account of a series of hitherto unpublish 

by Mr. George Rennie, on the transverse s 
beams; the tensile strength of various timbers and metals; 





is, 
«d experiments, 


netiot wooden 









the transverse strength of cast iron beams; the effect of 
wrought iron when mixed with cold blast Blacnarvon cast 


iron in diflerent proportions; the comparative 
siinilar bars of Blaenarvon cold blast iron in different pesi- 
tions ; and the transverse strength of bars of blacnarvon iron 
of different depths and thicknesses, but of equal weights. A 
rudimentary method of writing specifications, taking out 
quantities, &c., for the erection of small buildings—written 
{or this work by a practicalarchitect and building surveyor 

is also given. There are likewise some very useful 
memoranda (compiled for this work from actual practice) 
relative to the construction of Hoors, roofs, &c., with tables 
of scantlings of the timber required. The book also con- 
tains a number of tables settine forth 
stones of various quarries, and different kinds and forms 
of iron and other metals. By the addition of interest, 
annuity, coinage, and other like tables, the publishers have 
sought to make it as complete as possible. Great pains 
appear to have been taken with the printing also, in order 
to render it in every respect reliable. We can, therefore, 
confidently recommend the work to our readers. 





Gas Legislation: being a Copious Index to the Metropolis Gas 
Act, 1860; with a Comme utary onthe Act, and Observations on 
Recent Gas Legislation. By Samvurt Huenes, I. G.8., Civil 
Engineer. London: Waterlow and Sons, 49, Parliament- 
street, Westminster ; and 66, London-wall, E.C. 1861, 

THE contents of this work are these: a Parliamentary 
history of the Metropolis Gas Act of 1860; a short con- 
secutive abstract, showing the contents of the clauses in 
that Act; an alphabetical abstract of those clauses ; a short 
classified summary of the Act, according to the subject 
matter of the clauses, in alphabetical order; a general 
alphabetical index to the Act; a commentary upon it; 
some concluding observations on the bearing of the Act, 
and on gas legislation in 1861; together with an appendix 
containing the Act of 1860 at full length, and the schedule 
showing the companies which are exempted from the 
operation of It. 

Mr. Hughes informs us that the publication of this work 
has been unduly delayed, in the vain expectation that, be- 
fore this time, some of those vexed questions which have 
lately engaged the public attention with reference to the 
supply of gus, would have been settled, referring especially 
to the provisions of the Sale of Gas Act, the adoption of 
which would have secured to the consumers the use of 
honest and trustworthy meters. Ife complains that this 
matter is in a highly unsatisfactory state, the legislation of 
the last session having rendered the enforcement of the 
Act by county justices only permissive, instead of com- 
pulsory. He likewise complains that the present position 
of the metropolis, in reference to its own Gas Act, is 
searcely more satisfactory, since, cut of the whole thirty- 
nine boards and vestries constituted under the Metropolis 
Local Management Act, probably not more than two or 
three are making any use of the Metropolis Gas Act to 
protect the interests of their ratepayers as consumers of 








gas. We are bound to endorse these complaints of the 
author; and we hope that his book will materialiy 
aid in stimulating the boards and vestries to some 


prompt action in the matter. Delay, on their part, is 
a positive injury to the consumer, not only by depriving 
him of the benefit of lay interests looked after 
by them, as his representatives, but also by debarring 
him from the exercise individual rights. For 
example, in the 30th section of the Metropolis Gas Act of 
1860, the consumer is entitled, on payment of a fee of ten- 
and-sixpence, to require from the appointed examiner a 
report upon the illuminating power and the purity of the 
gas supplied to him (the consumer) by the company, with 
a view to proceedings before a magistrate if the gas be 
found below the standard in either respect. But this isa 
right which implies the existence of an official examiner, 
whose appointment is provided for in the 27th section of 
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the Act, and, if no such examiner is appointed, the con- 
sumer is clearly deprived of a most important check upon 
the company. It would be easy to point out other waysin 
which the inaction of the boards and vestries must neces- 
sarily prejudice the interests of the consumers. 

The division of this work which most requires and most 
deserves attention is that in which the author furnishes a 
running commentary upon the Act of 1860, and which 
It is characterised by 
eandour and moderation, no less than by an exceedingly 
close scrutiny of the more important clauses. In many 
places consumers are furnished with information and sug- 
gestions of very great value, and of which they are 
exceedingly likely to stand in need. In the 14th 
section of the Act, for instance, provision is made 
for the accommodation of the consumer with a service 
pipe laid up to his premises, provided the distance 
does not exceed fifty vards from the main. In comment- 
ing upon this clause the author sagaciously suggests that 
there is a risk of the consumer being called upon to pay too 
high a gas rental. The section imposes a rental of 20 per 
cent. upon the outlay required to be made by the company ; 
but, in interpreting the section in the interest of the con- 
sumer, the author shows that the latter is only bound to pay 
the proportion of one-fifth on the cost of a pipe which will 
just serve for his supply, so that the smalier the supply 
which he requires the less will be the cost of the service 
pipe. “Ifthe gas company choose, for ulterior purposes, to 
lay down a larger pipe than is necessary—and it may often 
be to their interest to do so with a view to supplying 
more lights in future—the consumer has nothing to do 
with this, the the clause are 
satisfied if pays 20 per cent. on the cost of the pipe 

to give the supply which he contracts for.” 
rs, several important suggestions are 
author points out, what is true enough, that 





certainly deserves great praise. 
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the provision (¥) in the 14th section of the Act, which 
releases companies .from the obligation of supplying any 
meter exceeding a “five-light meter,” will practically 
enable them to charge th own prices for these instru- 


t the same time it is probable 


ments in m ny cases. 


taat the suppi of them to the consumers themselves 
directly from the meter manufacturers may be greatly 
stimulated—an arrangement which is expressly provided for 
in the 18th section of the Act, which says, “ Every private 
consumer shall... .. if he thinks fit, provide his own 
meter.’ Mr. Hlughes also exposes another wrong 
inflicted upon the consumer. It is a well-known 


fact, as he says, that the gas companies, who charge a meter 
rent, are in the habit of putting up much larger meters 
than are necessary to pass the required quantity of gas. It 
is not uncommon to find a house with twenty lights charged 
for the use of a twenty-light meter. “ Now these lights, 
when all burning at the fuil, probably do not consume more 
than 60ft. an hour, which really does not require more than 
a five-light meter.” ‘The Sale of Gas Act now, however, 
provides that every meter shall be stamped with the number 
of cubic feet which it will register at one complete revolu- 
tion or action of the meter. In order to guide consumers 
in forming a judgment on the required capacity of meters, the 
author furnishes a table, and other necessary information. 

In commenting upon the section of the Act (the 6th) 
which provides for a revision of the districts supplied by 
the various gas companies, by the Secretary of State, the 
author shows that the public convenience is very likely to 
require a considerable alteration in the present districting 
arrangements. For instance, there are several cases where 
the pipes vf a company pass through two or more parishes 
without liguting them at all, in order to supply an isolated 
district lying beyond. Again, there are many large 
parishes lighted by three or more companies ; and several 
others where the limits of the gas districts are not conter- 
minous with parish boundaries, and where, consequently, 
the local authorities, having to deal with different com- 
panies, great anomalies prevail in the contracts for public 
lightin * All these inconveniences, resulting to the public 
from districting arrangements, will form a prominen 
subject for investigation at the first revision before the 
Seeretary of State.” 

We might dwell upon the ingenious discussion to which 
Mr. Hughes subjects the 22nd section of the Act, regard- 
ing the lighting of street lamps, and the 23rd, which re- 
lates to the burning at the public lamps by meter; hi 
remarks upon the clauses which regulate the gas tests, and 
upon other equally important divisions of the measure, also 
furnish abundant material for reflection. But we have not 
space for a more extended notice of the work. We pass it 
over to the reader with the assurance that there is not a 
gas consumer anywhere who would not greatly improve 
his knowledge by giving it a careful perusal. 





Tables for Setting Out Curves on Railways and other Publie 
Works. By J. 8. Otver, Civil Engineer. London: John 
Weale, 59, High Holborn. 
Mr. OLver has prepared, with great labour, and here 
had published, with equal care, a large sheet of tables de- 
signed to facilitate the setting-out of every kind of curves 
on railways and other public works. ‘That such tables 
will prove of real value cannot be doubted, as they give 
the elements required in a very ready form. From the 
brief examination which we have been able to give them, 
we are inclined to believe that the author has ensured cor- 
rectness in his results. Railway engineers, architects, 
surveyors, contractors, and military engineers will, doubt- 
less, gladly avail themselves of his labours. The sheet of 
tables is folded into a small form, and bound in a cloth 
cover. 


Elementary Geometrical Drawing. Part II. The Practical 
Geonetry of Planes and So'ids, comprising the Elements of 
Descriptive Geometry, with its application to Horizontal and 
Tsonzetric Projection, and the Projection of Solids and Shadows, 
Chiefly designed for the use of Students preparing for Military 
Examinations. By Samus. H. Wiyter, F.R.A.S. London: 
Longman, Green, Longman, and Roberts. 1861. 

WE are glad to observe the Principal of the Establishment 

for Military Candidates at Woodford devoting his undoubted 
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powers as a geometrician to the production of a good work 

on geometrical drawing. It is somewhat remarkable, how- 

ever, that the writer of a new work on Descriptive Geometry 
should have failed to notice the admirable treatise of the 

Rev. Dr. Woolley on the same subject, which had so great 

an influence in making this very valuable branch of study 

known in this country. 

On the whole, we like the manner in which the present 
author has treated the subject ; it has the merit of leading 
the student easily forward from point to point, thus intro- 
ducing him gradually to the acknowledged difficulties of the 
science. We notice, however, some little confusion in the 
letters of reference employed here and there. So early as 
Fig. 2, page 2, for example, the letters B and K are used 
indifferently in the text in a way which would greatly em- 
barrass a young student. But these are not very serious 
blemishes, as such works are seldom studied without the aid 
of a teacher, who would not fail to correct them. 

We hope the work will come largely into use beyond the 
circle of military students. 

Miscellaneous Papers on Scientific Subjects. By T. Seymour 
Bort, Esq., F.R.S., &e. Vol. IML, Part I. London: Printed for 
the Author. Odell & Ives, 18, Princes-street, Cavendish-square, W. 
1861. 

THERE is a class of persons who fancy that their writings: 

however fragmentary, must be of value to the world, and 

Mr. Burt seems to be one of them. He is a curious person, 

apparently, having before published, not only papers 

similar to these, but an “ Account of a Voyage to India ;” 

a “Trip in Search of Ancient Inscriptions ;” a “ Metrical 

Epitome History of England ;” a poem on “ Christianity ;” 

a Play; an essay on “ Man ;” another on “ Woman,” &c. 
In the present paper he treats, first, of the cause of 

“Terrestrial Electricity, or Magnetism,” suggesting that 

it is probably produced by the frictional resistance offered 

to the sun’s rays by the earth’s atmosphere; then 

“universal gravity,” arguing that, if the moon were 

stopped in mid-career in her orbit round the earth, she 

would not fall into the earth; then of “the supposed dis- 
tances of the fixed stars,” suggesting a mode of measuring 
these, by observing their comparative diameters with 
reference to the moon’s; and then successively of the 
formation of aérolites, the origin of the sun and solar 
system, the cause of the earth's rotation, the spiral of 
electricity, the geysers of Iceland, the failure of the 

Atlantic cable, passengers’ stoppage signals, a method of 

measuring the distance of a column of infantry, a surmise 

as to the cause of dreams, and of producing and preserving 
ice in India. 

We cannot give the author credit for constancy in the 
application of his knowledge and ingenuity, but we are 
bound to say that he, nevertheless, evinces an intimate 
acquaintance with modern science, and great skill in 
striking out novel suggestions. 


Tue General Steam Navigation Company have declared their 
usual dividend at the rate of 10 per cent. per annum. 

A rive of £5 has been inflicted upon the owners of the steam tug 
Mitchells, for permitting that vessel to smoke in the Thames above 
bridge. 

Te lime light was substituted, on Monday last, in place of the 
ordinary Fresnel oil lamp light for lighting the South Foreland 
lighthouse. 

Art the Liverpool Assizes, last week, a Mr. M‘Carthy, a post-office 
clerk, recovered £500 damages against the London and North- 
Western Railway for injuries received on the defendants’ line, in a 
collision which occurred on the 25rd of January last between Rain- 
hill Station and Liverpool. A Mr. Jackson récovered £700 
damages on the same day, in the same court, and against the same 
company, for injuries sustained in a collision on their line, on the 
3ist May, 1860, between Stafford and Crewe, 

Tuk Mining Journal states that, by Mr. John Leslie’s patent pro- 
cess for manufacturing coal gas, which process consists in first dis- 
tilling liquid hydro-carbon from the coal, and afterwards making 
the gas from this liquid, a single ton of coal (quality not stated) 
will produce 168 gallons of hydro-carbon, which, in turn, will make 
22,000 feet of 20-candle gas. A ton of Neweastle coal will not, 
however, give off much above 50 or 60 gallons of ol, and it would, 
indeed, be singular if any coal other than Boghead would produce 
nearly three-fourths of its own weight of oil, or half its own weight 
of gas, no matter by what process. 

Drawine Pencits.—-Mr. B.S. Cohen, whose lead pencils are so 
well and favourably known, has produced an article from pure Cum- 
berland lead which will commend itself, we think, to artists and 
draughtsmen everywhere, The lead, first reduced, in a large 
quantity, to an impalpable powder, is levigated and afterwards drawn, 
while in the plastic state, into long stems of a perfectly uniform 
density and texture, and which, so far from having the excessive 
brittleness of the ordinary lead, are almost as elastic as steel. The 
process of manufacture, aided by Mr. Cohen's great experience, 
produces a uniform article, of excellent colour and working 
qualities. 

Census or New Sovrn Wares.—'The population of this colony, as 
returned fromthe census taken on the 7th of April, 1861, is 350,553, 
against 251,834 in 1856, showing an increase of 98,719, o1 39-20 per 
cent. These results are exclusive of the Moreton Bay district, which 
since 1856 has been severed from New South Wales. Th» popula- 
tion of Sydney is 56,470, exclusive of the suburbs and environs, 
which contain 36,732 inhabitants. In 1851 the population of New 
South Wales, exclusive of Port Phillip (now Victoria) and of 
Moreton Bay (now Queensland), was 111,376. The number of 
immigrants since 1851 is 147,661, of whom 71,649 were introduced 
at the public and 76,012 at their own expense.—Australian and New 
Zealand Gazetie. 

Tue following appointments of naval engineers have been made 
since our last:—Richard Williamson, chief engineer, to the Indus, for 
charge of the machinery of the Valorous; Henry Rider, Francis 
Andrew, and W. H. Moon, scting second class assistant engineers, 
tothe Indus, as supernumeraries ; Charles Salmon, acting second class 
assistant engineer, to the Asia, assupernumerary ; ‘Thomas H. Walker, 
acting second class assistant engineer, to the Cumberland, as 
supernumerary; Alexander Stewart, acting second class assistant 
engineer, to the Cumberland, as supernumerary; W. H. G. Webb, 
W. 8. Thompson, John Bailie, W. G. Paige, and W. R. B. Braving, 
acting second class assistant engineers, to the Indus, as supernu- 
meraries ; Charles Allsop, acting second class assistant engineer, to 
the Asia, as surpernumerary; W. Fabian, chief engineer, to the 
Cumberland, for the Arethusa; C. P. ‘Turner, chief engineer, to the 
Indus, for the Styx; H. W. Edgar, engineer, to the Fisgard, for the 
Rapid; C. F. Jordan, acting engineer, to the Cumberland, for the 
Bullfrog ; H. Johnson, first class assistant engineer, tothe Arrogant, 














for the Handy; J.J. Finch, second class assistant engineer, to the 
Fisgard, as supernumerary, and granted leave of absence ; L. Buckler 
and Joshua Gill, second class assistant engineers, to the Arrogant, for 
the Handy ; Henry Brown, acting second class assistant engineer, 
tu the Dauntless, vice Gill. 








Tececrapuic Procress.—On Sunday last some telegraphic des- 
patches for the Russian port of Taganrog, in the Sea of Azof, were 
sent direct to that city from the Electric Telegraph Company's sta- 
tion in Telegraph-street, behind the Bank of England. This is the 
longest direct communication by telegraph ever achieved, the dis- 
dance being above 2,500 miles. After the messages had been 
transmitted, the London and Taganrog clerks exchanged some 
compliments and inquiries as to the weather and the time, the diffe- 
rence in the latter at the two places being about two hours and a 
quarter. The signals were instantaneous and perfectly distinct. 

PuppLep Steet.—The Institution of Mechanical Engineers have 
held their meeting. Elaborate papers have been read on cast 
steel, Bessemer steel, and the effect of carbon in combination with 
iron, but not one single allusion has been made to that process 
which supplies the greater part of the mechanical industry of 
this country with their steel—that process known and worked 
abroad long before it excited any attention at home, and even at 
this time superseding and replacing cast steel for most important 
practical uses, and even if not used in England by English firms 
for such uses, still it is brought from France and Germany, and 
is in use equally the same. What is puddled steel? Mr. Fair- 
bairn says:— Puddled cast iron—the process of decarburation 
being stopped before all the carbon has been eliminated.” At 
Rive-de-Gier, France (Petin, Gaudet, and Co.), the mixtures for 
puddled steel vary with the uses for which it is required. It (to 
a certain extent) supersedes cast steel for cutlery, side arms, in- 
ferior tool steel, crinoline steel, and spring steel; and at St. 
Seurin, Bordeaux, Messrs. James Jackson, Son, and Co, manufac- 
ture not only the articles named above by the above-mentioned 
firm, but have immense orders on hand for railway carriage 
springs, which are unsurpassed, and can compete with our own 
manufactures in England. We hear of Mr. Clay, the Mersey 
Steel Works, and Firth’s puddled steel; but why all this secresy ? 
Is there no puddled steel manufactured in Sheffield, and why is 
it not made known? We cannot for a moment believe we are 
behind any one country in the world in steel manufactures, and 
yet the complete ignoring of this branch of manufacture would 
lead us to believe so. Let us see why this is. It is no secret that 
searcely two pigs of iron run from a furnace will be precisely 
similar on analysis; and as several qualities or mixtures are used 
in making puddled steel, so is there a difficulty in obtaining a 
uniformity of quality, and this often deters manufacturers from 
following up this remunerative branch of manufacture. For no one 
can deny that puddled steel is cheaper than any other, at least at the 
present time. Its uses are multifarious, and it only requires the aid 
of the chemist, and a little careful attention, to bring it to perfection. 
About 50 per cent. of grey malleable pig iron, 40 per cent. of white 
iron, about 15 per cent. of manganetic pyrenean, or Prussian 
spiegeleisen with 5 per cent. of manganese and salt, compose a 
mixture which will produce a steel fit for almost any purpose, and at 
a reasonable rate, whilst those puddled steels in repute in England at 
the present moment reach to almost the price of cast steel. Seeing, 
then, that steel of a uniform quality can be made elsewhere for any 
purpose, and at moderate rates, we would earnestly direct the atten- 
tion of our steel manufacturers to this much-neglected branch of 
industry.— Mining Journal. 

ParutamMeNtary Traixs.—Once a week a succession of railway 
trains leave London for Brighton at a convenient hour of the morn- 
ing, and again, at a convenient hour of the evening, return from 
Brighton to London, taking the passengers out and home for the 
moderate fare of half-a-crown. The carriages of which these trains 
consist are of a comfortable description, and the speed at which they 
travel is as rapid as is consistent with safety. Trains of this nature 
have now been in operation for a lengthened period, and experience 
has proved them to be productive of a considerable revenue to the 
company that employs them. If, under ordinary circumstances, a 
poor man, pressed by some call of business or of duty, desired to 
perform a similar journey—say of lv0 miles—either upon the 
Brighton line or any other “through” line in the kingdom, the low- 
est cost at which he could do so according to the existing railway 
regulations would be 8s. 4d., and the only carriage in which he could 
travel would be a vehicle purposely and ingeniously constructed in 
such a manner as to be wholly unfit for the conveyance of a human 
being. He would, moreover, have to commence his journey at some 
vexatiously inconvenient hour of the night or morning, and would 
travel ata rate, including stoppages, little greater than that of the 
old stage coach. In a word, he would be imprisoned in a Parlia- 
mentary carriage, and would have to travel by a Paliameutary 
train. No condition of humanity can be much worse. The magnates 
of the railway world, secure in their monopoly, and resentful of that 
considerate Parliamentary interposition which compels them so many 
times in the twenty-four hours to provide for the conveyance of the 
poorer classes at the maximum rate of 1d. permile, have never ceased to 
exert their ingenuity to make this means of travelling as disagreeable 
as painful, and as loathsome as possible. The complaints which 
have latterly reached us on this head are more numerous than our 
columns could contain, and some of the descriptions given are of a 
nature we should not like to print. We may state once for all, how- 
ever, that we sympathise with the class who are now endeavouring 
to make themselves heard on this subject, and that we think the 
directors of railways have no excuse for the course they are 
pursuing. The only apology they offer is that this mode of transit 
has been forced upon them by Parliament for the special purpose of 
aiding the hunbler classes, and that if it be made convenient or com- 
fortable, other classes, whose means are greater, would im- 
mediately take advantage of it. This apology might be worth some- 
thing if it could be shown that the conveyance of passengers at a 
penny a mile entailed a positive loss; but that cannot be, since the 
experience of the Brighton Company incontestably proves that 
passengers may be carried with profit, in good carriages, and with 
good speed, at less than a third of that rate. If it be profitable to 
earry people on a pleasure excursion at a little more than a farthing 
a mile, how can it be said that it is unprofitable to carry them on 
business affairs at ld. a mile? The truth is that railway directors 
greatly misunderstand their own interest in the matter, and permit 
a feeling of resentment to over-ride what out to be their better 
judgment. If, instead of ignorantly and stupidly doing all they can 
to discourage and check the desire to travel on the part of the less 
wealthy classes, they were to apply themselves earnestly and 
liberally to the fuller development of that branch of the traffic, 
there can be no doubt that they would reap from it an ample 
harvest of revenue, and at the same time would relieve them- 
selves from the reproach and odium which their present nar- 
row-minded conduct rightly brings upon their heads. Now 
that all other modes of conveyance have been driven from our 
roads, it is intolerable that a body of monopolists should have it 
in their power to force people of moderate means, if they are com- 
pelled to travel at all (and no poor man, as railway matters are now 
managed, will travel except upon compulsion), to prosecute the 
journey in vehicles absolutely unfit for the reception and trans- 
mission of beasts. Equally intolerable is it that the humbler class 
of travellers should be subject on all occasions to a systematic 
roughness and insolence of treatment on the part of railway officials 
and servants, as if they were of no greater account than a herd of 
the lowest order of animals. We have no desire to indulge in harsh 
or heated language on the subject, although we confess our indig- 
nation has been greatly excited by the constantly distressing and 
frequently disgusting descriptions which reach us of the horrors of 
third-class railway travelling. We would rather appeal to the good 
sense and right feeling of those who have the control of these 
matters, and urge upon them the profitableness, as well as the pro- 
priety and humanity, of adopting a more liberal system of manage- 
ment. ‘They may rest assured that the evil of which the great mass 
of the population have now so just a cause to complain has attained 
te a pitch at which it will no longer be silently borne, and that 
unless measures be speedily taken to abate it, such a cry will arise 
for “railway reform” as may shake the monopoly they have so 
shamefully abused to the very core. If they are wise they will take 
time by the forelock, and voluntarily do of themselves what, if they 
do not do, Parliament, at no distant day, will infallibly do for them. 
— Observer. 
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Grants of Provisional Protection for Six Months. 


1655. Davip Buain Wuite, Newcastle-upon-Tyne, ‘Improvements in the 
mechanical compression of various substances, and in apparatus em- 
ployed therein.” — Petition recorded 28th June, 186). 

1748. Josiva Kipp, Strand, London, ‘* Improvements in the manufacture, 
——* and combustion of gases, aud in apparatus connected there- 
with. 

1749, Joun CiuTton Buair Saut, Birmingham, “A new or improved manu- 
facture of street plates, name plates, and other plates or surfaces having 
inscriptions or devices thereon.”—P+titions recoded 11/h July, 1861. 

1765. Lovis Grorer, Duke-street, Lincoln’s-inn-fields, London, “ Improve- 
ments in the method of soldering together two or more printi: g type 
letters to facilitate the work of the compositor, and in the arrangement 
of type cases for the same.”"—Petition recorded 12th July, 1261. 

1774 Rers Taytor and Tuomas Price, Tydu-Tin Plate Works, Bassaleg, 
Monmouthshire, * limprovements in the manufacture of tin and terne 
plates."—Petition recorded Lith Juiy, 1861. 

18vl. Sir Joun Hare, Hardelot Castie, Pas de Calais, France, and Bar- 
NABAS Russ, Russ’-buildings, Frogmore-street, Bristol, ‘* Improvements 
in heating cylinder-irons or heaters to be used for pressing the seams of 
garinents, finishing of hats, or other purposes for which heated irons are 
ordinarily used, and in apparatus connected therewith.” — Perition re 
corded 17th July, Weel. 

1823. RicHARD ARCHIBALD BRoomay, Fleet-street, London, ‘“ An improved 
method of propelling ships and other vesseis by means of superheated 
steam.”—A communication from Eugene Coulon, Rouen, France.— 
Petition recorded 19th July, 1361. 

18t4. Freperick DeLacovrt Biytit, Fenchurch-street, London, “ Improve- 
ments in gimlets, augers, and brace bits."—A communication from 
Washington Mears, Beekman-sireet, New York, U.S.—Petition recorded 
25th July, 1861. 

1876. Epwarp Sano, George-street, Edinburgh, N.B., ‘‘An improved 
apparatus for indicating the direction of objects and measuring angles.”— 
— Petition recorded 26th July, 1811. 

1903. HarouD Porter, Manchester, “‘ Improvements in treating or pre- 
paring textile materials and fabrics.”—Pelition recorded 31st July, 1861. 
1908. HERBERT JOHN WaLDUCK, Manchester, ‘‘ Improvements in machinery 
and apparatus for retarding and stopping railway engines and carriages.” 
1:12. Henry Suaw, Lower Ormond Quay, Dublin, ‘‘ Improvements in wet 

gas meters.” 

1916. MatTuEWw Pratt, Fenton Potteries, Staffordshire, “ An improved 
—_ of manufacturing candle mou!ds.”—Petitions recorded lst August, 

GL. 

1918. JAMes Wrieut, Bridge-street, Blackfriars, London, “ Improvements 
in machinery to be used in carding cotion and other textile substances.” 
—A communication from Armand Wibaux, Rue Saint Martin, Paris. 

1920. FREDERICK WILLIAM TuRNER, Llansamlet Works, Swansea, Glamor- 
ganshire, “‘ Improvements in apparatus for obtaining and applying the 
motive power of steam.” 

1922, WILLIAM Epwarp Newton, Chancery-lane, London, “ Improved 
machinery for cleaning rice, coffee, and other grains or seeds."—A commu- 
nication from Amasa Howe, New York, U.S. — Petitions recorded 2nd 
August, 1861. 

1924. Grorce Bisu, High-street, Stra‘ford, Essex, and JAMES DREDGE, 
Adam-street, Adelphi, London, *‘ lmprovements in forming bends and 
other forms or parts of non-metallic pipes and in machinery or apparatus 
employed for such purposes, part of which improvements are applicable 
also to the formation of bends or curves in some kinds of metallic 
pipes.” 

1926. JANE Cross, Manchester, “ Improvements in fastenings for wearing 
apparel and in the application thereof.” 

1928. CHARLES Scuinz, Uffenburg, Grand Duchy of Baden, “‘ Improvements 
in glass-furnaces.” 

193). PIERRE HaBERT, Bar-le-Duc, France, “ An improved circular loom 
for weaving cloths of all kinds either plain or ornamented.” 

1934, ALEXANDER Princé, Trafalgar-square, Charing-cross, London, “ Im- 
provements in palate and tooth plates for dental purposes.”—A communi- 
cation from John Mittlehaus, Berlin, Prussia.—Petitions recorded 3rd 
August, 1561. 

1938. CilARLES BuRN, Delahay-street, Westminster, ‘‘ Improvements in the 
mode of fastening iron armour plates to ships’ sides.” 

1940. SAMUEL SHELDON Fitcu, Upper Seymour-street, Portman-square, 
London, ** An improved chest expander.” 

1942. Joun Porter, Leeds, Yorkshire, ‘‘ Certain improvements in the 
construction of straining pillars or posts for wire or other strained 
fencing, and in the apparatus to be adapted thereto for straining or 
tightening the wires or strands.” 

1944. Freveric Sewer, Paris, ‘‘An improved mode of overleaping differ- 
ential levels, applicable to canals and to other purposes,”—Petitions re- 
corded ith August, 18ti 

1916. JEAN AveustTe Perit, Red Lion-square, London, ‘‘ Improvements in 
the manufacture of watches and clocks.” 

1948. WILLIAM GALLOWAY and JouN GALLOWAY, Manchester, and JonN 
WILLIAM Witsoy, Barnsley, Yorkshire, “ Improvements in steam bvilers 
and in apparatus connected therewith.” 

1950. RupoLPi WaArrENstTeIN, Manchester, ‘An improved cop tube and 
cover for rollers used in spinning, and in apparatus for putting tubes on 
the spindles.” 

1954. EpWwakD ALFRED Cowper, Great George-street, Westminster, “ Im- 
provements in protecting ships of war and land batteries from the effects 
of projectiles.” 

1955, Peter Spence, Newton Heath, near Manchester, and JAMES MELLOR, 
Manchester, ** Improvements in separating copper from its ores.”—Peti- 
tions recorded 6th Aucust, 1861, 

1961. Davip Mites, Newport, Monmouthshire, ‘Improvements in the 
construction of window sashes.” 

192. Nicotas ANTOINE LesvEcR, Boulevart des Armandiers, Paris, ‘‘ A new 
system of covering for houses and other buildings and coverings.” 

1963. Epwarp Tuomas Hveurs, Chancery-lane, London, ‘‘ An improved 
wheel-barrow wagon.”—A communication from Jean Mathieu Rey, jun., 
Tournon, Ardéche, France. 

1965, WiLttAM Ropricures Rocers, Gray’s-inn-road, London, ‘‘ Improved 
machinery to be employed in the application of dowells to woodwork.” 
1966. Tuomas George Wess, Manchester, ‘ Improvements in the manu- 

facture of articles of glass.”—Petitions recorded 7th August, 1861. 

1969. Nicnotas DokAN Prony MAILLARD, Dublin, ** lmprovements in self- 
acting and inexhaustible hydraulic and atmospheric motive power 
engines.” 

1970. Joun GeEpGE, Wellington-street, Strand, London, “An improved 
apparatus for beating or threshing grain.”—A communication from 
Mons. Saint Mare, jun., Puy le Plan, Landes, France. 

1971. Joun CoupDWELL and Witutam CoLpWELL, Sheffield, ‘‘ Improvements 
in the manufacture of sheep-shears.” 

1972. Kicuarp Jukes, Sheffield, ‘* Improvements in puddling furnaces.” 

1973. WiLLIAM Stratrorp Hoga, Rotherhithe Wall, Rotherhithe, Surrey, 
‘Improvements in the construction of doors, gates, and shutters, princi- 
pally applicable for fire-proof buildings.” 

1976. ALFRED VINCENT Newton, Chancery-lane, London, ‘ Improvements 
in the construction of sewing machines.”— A communication from 
William Cleveland Hicks, Boston, U.S. 

1977. ALFRED VINCENT Newton, Chancery-lane, London, “‘ An improve- 
ment in single thread sewing wachines.”— A communication from 
William Cieveland Hicks, Boston, U.S. 

1978. Lovis LE Paige, Merxem, near Antwerp, Belgium, ‘‘ Improvements 
in treating fatty and oily matters obtained from wash waters to deprive 
them of their smell.” 

1979. Henry Kinsey, Robin Hood Works, Nottinghamshire, ‘* Improve- 
ments in steam engines and boilets.”"—Petitions recorded Sth August, 








1861. 

1980. George Haycrart, Lombard-street, London, ‘Improvements in 
powder flasks.” 

1982. CHARLES PETERS Moopy, Corton Denham, Somersetshire, ‘‘ Improve- 
ments in the construciion of gates.” 

1983. JAMES HeEMINGway, Kobert Town, Yorkshire, ‘‘ Improvements in 
machinery or apparatus for working coal, ironstone, or other minerals,” 
1985. Josern GRIFFIN and CHARLES GrirFIN, Walsall, Staffordshire, ‘* New 
= improved machinery for the manufacture or cutting of corks and 

yungs.”” 

1986, HeNry CHaTwix, Birmingham, ‘Certain improvements in the 
manufacture of card, needle, pin, and other cases, and in the application 
to such articles of a new branch of ornamental art not hitherto applied to 
such goods.” 

1987. ALFRED VINCENT Newtoy, Chancery-lane, London, “ Improved ma- 
chinery for sewing.”— A communication from Amasa Howe, New 
York, U.S, 

1{88. CHARLES LEE and Tuomas Kemp Mace, Birmingham, “ An improve- 
ment or improvements in backing or covering the backs or foundations of 
raised and cut pile fabrics.” 

lvsy. JAMES Gray, THoMaS KERSHAW, BENJAMIN CROWTHER, and ALFRED 
DeaN, Manchester, ‘* Improvements in mules for spinning.” 

1990. RicHARD ALFRED GopwiN, Newport-street, Paradise-street, Lambeth, 
Surrey, ** Improvements in pumps.” — Petitions recurded 9th August, 1861. 
1$92. Gkorck HENRY BirkBECK, Southampton-buildings, Chancery-lane, 
London, “Improvements in the construction of tents for military and 
other purposes."—A communication from Frangois Aristide Chapelle, 
Louis Caron, and Alexandre Amiot, Paris. A 

1994. Henry WILDE, Manchester, ‘‘Improvements in electro-magnetic 
telegraphs, and in apparatus connected therewith.” 
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1906. THEODORE ScHNEIDER, Horseferry-road, Westminster, and CHARLES 
Epwarp Crawley, Gracechurch-street, London, ‘‘Improvements in 
inlaying wood, ivory, and other substances, and in apparatus employed 
herein.” 

1097. Aysprew Barciay, Kilmarnock, Ayrshire, N.B., “ Improvements in 
machinery or ap tus for raising, lowering, or moving heavy bodies.” 
1998. Montacve WiGzELL, Friars Green, Exeter, Devonshire, ** A machine 
or apparatus for twisting ordinary nails and all other similar driving 
articles of a parallel or tapered form, and of a plain, fluted, grooved or 
indented section throughout or in part.”—Petitious recorded 10th August, 


1. 

2000. Huen Greaves, Abingdon-street, Westminster, ‘‘ Improvements in 
apparatus to be employed for the water conveyance and delivery of coals 
and other materials.” 

2002. Witu1AM Epwarp Gener, Wellington-street, Strand, London, “ Im- 
proved breaking apparatus for railway and other vehicles.”—A communi- 
cation from Alf Tabuteau, Bordeaux Gironde, France.—Petitions re- 
corded 12th August, 1861. a ; 

2607. Josepu Humpacr, Balsall Heath, King’s Norton, Worcestershire, “A 
new or improved reaping or mowing machine.” / 
209. JOSEPH JacoB, Golden-square, London, ‘‘ Improvements in producing 
on porcelain and other ceramic products, on glass, venetian enamels, and 
on metallic surfaces, designs in colours, and in gold, silver and other 

metals.”—A communication from Franz Kosch, Vienna, Austria. i 

2011. SAMUEL ANDREW and STEPHEN HOornsy, Staleybridge, Lancashire, 
“I mpr its in inery or apparatus for opening, cleaning, and 

reparing cotton and other fibrous materials.” 

2013. CHRISTOPHER BiNkKs, Gray’s-inn, London, “ Improved methods of, and 
apparatuses for, treating linseed and other oils and fats.” ; 

2015. Bexsamis Cooper, Frome, Somersetshire, * Improved machinery for 
spinning and doubling fibrous materlals.”—Petitions recorded 13th August, 

S61. : 
si7. EpwArnp ALEXANDER RIppINGILLE, Prestolee Farnsworth, ‘‘ Certain 
improvements in steam engines.” 

a019 WitiiaM Epwarp GepoEz, Wellington-street, Strand, London, “Im- 
provements in pressing boards for pressing cloth and other fabrics."—A 
communication from Edouard Fleury, Amiens, France. 

2023. RicHaRD ARCHIBALD BRoomaN, Fleet-street, London, ‘* Improvements 
in coating wire with copper, silver, gold, or other metal or alloy in order 
to prevent oxidation.”—A communication from Martin Miller, Vienna, 

stria. R 

om, THOMAS SILVESTER, West Bromwich, Staffordshire, ‘‘ Improvements in 
spring balances or —— apparatus.” ; a : 

2027. Joun Bituixe, Abingdon-street, Westminster, Improvements in 
stoves.” —Petitions recorded 14th August, 1861. 








Patents on which the Stamp Dutv of £50 has been Paid. 

1908. Martin Benson, Cincinnati, Ohio, U.S.—A communication.—Dated 
2ist August, 1858. itr . 

1914. ARTHUR BoyLE, Birmingham.—Dated 23rd August, 1858. 

1909. Francis Puts, Roxburgh-terrace, Haverstock-hill, Middlesex.—Dated 
23rd August, 1858. . 

3910, Francis Puns, Roxburgh-terrace, Haverstock-hill, Middlesex.—Dated 
23rd August, 1858. : : 

1942. Winuas Esson, Cheltenham, Gloucestershire.—Dated 27th August, 

1045. ALFRED Vincent NewTox, Chancery-!ane, London.—A communication. 
—Dated 27th August, 1858. ; 

2175. Joux Morrison, Birmingham.---Dated 20th September, 1: 

1950. JONATHAN IRELAND, Manchester.—Dated 28th August, 1858. 

1954. James Dupre Brapazon, Lane's Hotel, St. Alban’s-place, Haymarket, 
London.—Dated 28th August, !*58. 4 

1987, Wintiam =Warxe, Tottenham, Middlesex.—Dated Ist September, 
1858. rf : 

2001. GrorcE TomMuixson BovsrieLp, Loughborough Park, Brixton, Surrey. 
—A communication.—Dated 3rd September, 1858. 

2676. Rosert Frost, Steam Mills, and ArTHUR Rice, Parkgate-road, 
Cheshire.—Dated 13th September, 1858. 







Patents on which the Stamp Duty of £100 has been Paid. 
1872. Joun Gepex, Wellington-street, Strand, London.—A communication, 
—Dated 26th August, 1854 
1851. Joun Norton, Cork.—Dated 23rd August, 1854 
1865. Joseru Hexry Tuck, Pall Mall, London.—Dated 25th August, 1854. 
1873. WituiamM Situ and Tuomas Puruuirs, Snow-hill, London.—Dated 
206th August, 1654. 





Erratum. 
1992. For “ Arniot,” read “ Amiot.” 





Notices to Proceed. 

904. JoserH Dovexas, Blackfriar's-road, Surrey, ‘ Improvements in kitchen 
ranyes.” — Petition recorded 12th April, 1861. 

924. Tuomas MILLER, Fossoway, Perth, N.B., ‘“‘ Improvements in the 
method of, and machinery for, preparing india-rubber and other similar 
gums for insulating telegraphic wires, and in machinery for laying or 
applying strips of india-rubber and ether similar gums or strips of fibrous 
or textile material on to telegraphic wires.” — Petuion recorded lith 

pril, 1861. 

908 SauvEL Rez, Hoviley Bridge, near Hyde, Cheshire, ‘ Improve- 
ments in apparatus applicable to steam boilers and steam engines.”—Peti- 
tion recorde« 16th Apri, 1861. 

940. Henry ANTHONISSEN, Brussels, Belgium, ‘“‘ An improved method of 
making bread and obtaining starch from the materials employed simul- 
taneously.” 

944. Deuaen Brown and Ricuarp Hackine, Bury, Lancashire, ‘‘ Certain 
improvements in machinery or apparatus employed in spinning cotton, 
wool, silk, and other fibrous substances.”—Fetitions recorded Lith April, 
1861. ¢ 

253. BENJAMIN Brown and Ricuarp HackinG, Bury, Lancashire, ‘‘ Certain 
improvements in machinery or apparatus to be employed in preparing 
cotton and other fibrous materials for spinning, called ‘roving frames,’ and 
*slubbing frames.’ ”"—Petition recoded 18th April, 1861. 

962. PuitirrPe Mincavup, Rue Laffitte, Paris, ‘‘ Improvements in obtaining 
jellies, syrups, and drinks from the tree ‘ arbutus unedo or arbousier.’” 
966. Joun RipLey, Stagshaw, Northumberland, “* Improvements in steam 

generators and superheaters.” 

968. Joun RipLEy, Stagshaw, Northumberland, *‘An improved portable 
cinder sifting apparatus.” 

973. WiuniAM Hupson and Curistoruer CatLtow, Burnley, Lancashire, 
«Improvements in looms for weaving.” 

974. Henry Parkes, Birmingham, “* Imprevements in producing orna- 
mented surfaces of metal and other materials.”—Petitions recorded 1vth 
Apri, 186}. 

976. WituiamM Ryper and Tuomas Ryper, Bolton-le-Moors, Lancashire, 
“Improvements in machines for fluting rollers and for shaping metals.” 

985. JAMES WADDELL, Hill-street, Knightsbridge, “Improvements in 
drums.”—Petitions recorded 2 th Apri, 1261. 

1006. Peter Warp, Clouds-hill Villas, Bristol, “‘ Improvements in the 
manufacture of sulphuric acid .”—Petition recorded 23rd April, 1661. 

1017. Freperick JoserH BRAMWELL, Great George-street, Westminster, 
“* Improvements in machinery for spinning fibrous materials.” 

1019. CHARLES STEVENS, Charing-cross, London, “ A new artificial manure.” 
—A communication from Hypolite Louis Marie Planchais, Rue Laffitte, 


Paris. 

1025. WILLIAM WiLson, Newcastle-upon-Tyne, “‘Improvements in the 
manufacture of hats.”— Petitions recorded 24th April, 1801. 

1035. WittiaM Hanns, Villa-street, Walworth, Surrey, ‘* Improvements in 
treating hides and skins to render them suitable to be made into straps 
for driving machinery, and to be used for other pui poses for which leather 
is commonly employed. 

1045, SiLas COVELL SALISBURY, Essex-street. Strand, London, and JAMES 
Star.ey, Lewisham, Kent, ** An improved combination sewing machine.” 
— Petitions recorded 25th April, 1861. 

1054. WituiamM Guirritu, Upper Sydenham, Kent, “Improvements in 
hooped petticoats or crinolines.” 

1057. Epmuxp Hamporoven Joynson, St. Mary's Cray, Kent, “ Improve- 
ments in machinery for the manufacture of paper.” 

1059. Sitas COVELL SALISBURY, Essex-street, Strand, London, and James 
Stariey, Lewisham, Kent, “‘ Improvements in sewing machinery.” —Peti- 
twins -ecorded 26th April 1361, 

1075. WitLiaM Jounson, Little Malvern, Worcestershire, “ Improvements in 
saddle-trees.”"— Petition recorded 29th April, 1€\. 

1077. Hexry JEAN TurorniLe Lapat, Bordeaux, France, “ An improved 
»pparatus for hauling ashore ships and vessels of all sizes and descrip- 
tion.” — Petition recorded 30th April, 1861. 

1098. MicuaEL WINKLER, Gumpendorf, Vienna, Austria, ‘ Certain improve- 
ments in locks and other fastenings.” 

1102. Laurent GLaTarD, Roanne, Loire, France, “‘ Improved means or appa- 
ratus for releasing horses from vehicles, and for locking the wheels thereof 
in prevention of accident.”—Petitions recorded 2nd Muy, 1861. 

1117. Witt1am Epwarp Newton, Chancery-lane, London, *‘ Improvements 
in the treatment of copper ores.—A communication from Joseph Marie 
Puisteinne, taris.— Petition recorded 3rd May, 1861. 

1125. WiLtiAM CoLLeTT, Adelphi-terrace, London, ‘Improvements in 
engines and implements for ploughing and cultivating land, parts of which 
5 eee also applicable to other purposes.” — Petition recorded 4th 
May. . 

1138. WILLIAM Jonsson, Little Malveru, Worcestershire, “ Improvements 
in railway carriages and locomotive engines.” 





1139. WiLuraM Jounson, Little Malvern, Worcestershire, ‘‘ Improvements 
in apparatus for churning and kneading.”—Petitions recorded 6th May, 
1861 


1150. Witu1am Epwarp Newtox, Chancery-lane, London, ‘‘ Improved ap- 
paratus for boiling substances and generating steam.”—A communication 
from Daniel Prindle, East Bethany, Genesee, New York, U.S.—Petition 
recorded 7th May, 1861. 

1173. Grorezk Carter, Blackburn, I hire, “An imp d thermo- 
metrical fire alarum and extinguisher.”— Petition recorded 9th May, 1861. 
1249. HENRY Gitex, South-street, Finsbury, London, “ An improved reap- 
ing machine, to be called ‘comb beater..— A communication from 

Napoleon Gorrel, Bourges, France.—Petition recorded 16th May, 1°61. 

1272. Joun Wuirenkap Greaves, Port Madoc, Carnarvon, “* Improvements 
in machinery or apparatus for dressing slates.”"—Petition recorded 18th 
Muy, 1861. 

1325. Epwix GrRFEN and Jor, Capsury, Birmingham, “Certain improve- 
ments in buttons for general use."—Pelition recorded 27th May, 1861. 

1525. Tuomas MarsnHaLL DowninxG, Handsworth, Staffordshire, ‘* Certain 
improvements in the manufacture of corks and bungs.”—Pe ition recorded 
13th June, 1861. 

1579. Grorer Tomuinson Bovsrieip, Loughborough Park, Brixton, Surrey, 
“*Improvements in brakes for railroad cars."—A communication from 
Conrad B. Lashar, New York, U.S. 

1581. WitiiaM James Harris, Liverpool, “Improvements in dry gas 
meters.”—A communication from Joseph A. Sabbaton, New York, U.S.— 
Petitions recorded 19th June, 18 i1. 

1633. Marc ANTOINE FRANCOIS MENNoNS, Rue de I'Echiquier, Paris, ‘‘A 
new or improved construction of caloric engines.”"—A communication 
from Nicolas de Telescheff, Tver, Russia,—Petition recorded 2th June, 





1861. 
1684. Hexry Bernovii Bartow, Manchester, **Certain improvements in 
hinery for spinning.”— jon from Messrs Jules Harmel, 
Leon Harmel, and Ernest Harmel, Paris.—Petition recorded 3rd July, 





85]. 

1701. Witt1AM Henry Lvuprorp, Staveley, Derbyshire, ‘‘An improvement 
or improvements in the manufacture of brooms and scrubbing brushes.— 
Petition recorded 4th July, 1861. 

1851. Tuomas Hugues, Birmingham, ‘‘An improved steam generator.”— 
Petition recorded 24th July, 1861. 

1902. Joun Matuias Hart, Cheapside, London, “Improvements in the 
arrangement or construction of parts of locks or fastenings.”—Petition 
recorded 3th July, 1861. 

1931. Joun Henperson and James Broapiey, Saltaire, near Bradford, 
** Improvements in means or apparatus employed in weaving.”—Petition 
recorded 8rd August, 1861. 

1942. Joun Potrer, Leeds, Yorkshire, “Certain improvements in the con- 
struction of straining pillars or posts for wire or other strained fencing, 
and in the apparatus to be adapted thereto for straining or tightening the 
wires or strands.” 

1945. MARC ANTOINE FRANCOIS Mennons, Rue de I’Echiquier, Paris, 
“Improvements in the grates of reverberatory and other metallurgic 
furnaces.”—A communication from Adolphe Grisard-Vanzuylen, Chaud- 
fontaine-lez-Liége, Belgium.—Petitions recorded 5th August, 1861. 

1947. Marc ANnTOINE FRANCOIS MENNoNs, Rue del’Echiquier, Paris, ‘‘ An 
improved odontalgic e.ixir."—A communication from Jean Pierre Tajan, 
Paris.— Petition recorded 6th August, 1861. 

196]. Davin Mites, Newport, Monmouthshire, ‘‘ Improvements in the 
construction of window sashes.”— Petition recorded 7th August, 1861. 

1980. Gtorez Haycrart, Lombard-street, London, “Improvements in 
powder-flasks.”— Petition recorded 9th Auyust, 1861. 

1994. Henry WiLpE, Manchester, “Improvements in electro-magnetic 
telegraphs, and in apparatus connected therewith.”—Petition recorded 
10th Auyust, 1801. 





And notice is herevy given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objecti to such applicati at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 








List of Specifications published during the week ending 
24th August, 1861. 

124, 10d. ; 125, 6d. ; 126, 3d. ; 127, 5d.; 128, 2d. ; 129, Od. ; 130, Is. 8d.; 
131, 3d.; 132, Od. ; 133, 5d. ; 134, 3d. ; 135, 8d. ; 136, 6d. ; 137, 1s. 2d.; 
138, Is. 1d. ; 139, ad.; 140, 7d.; 141, 3d.; 142, 3d.; 143, Od. ; 144, 7d. ; 
145, 3d. ; 146, 3d.; 147, 4d. ; 148, 3d.; 149, Gd ; 150, 3d.; 151, 1ld.; 152, 
Is. 10d. ; 154, 9d. ; 155, 1s.; 156, 10d.; 157, 3d.; 158, 4d.; 159, 3d.; 160, 
3d. ; 161, 3d. ; 162, 3d. ; 163, lod. ; 164, 3d. ; 165, 3d. ; 166, Is. ; 167, Is. Gd. ; 
168, 3d., 169, 10d. ; 170, 10d. ; 171, 3d. ; 172, Od. ; 173, 6d. ; 174, 7d. ; 175, 
4d. ; 176, 6d. ; 177, 3d. 





*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-otlice order, made payable to him at the Post-office, High Holborn. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tur ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 
Including Fized Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
312. J. W. Winson, Beevor Saw Mills, near Barnsley, ‘ Steam boilers.”— 
Dated 7th February, 1861. 

The nature of this invention consists in an improved combination and 
arrangement of parts forming a vertical steam boiler, and the requisite 
flues for conveying the products of combustion to the chimney. In per- 
forming this invention the inventor makes use, by preference, of a 
revolving fire grate placed at the lower part of the boiler ; the products of 

bustion pass uy is through tubes placed in a cylindrical shell forming 
the lower portion of the boiler, between which and the upper portion of the 
boiler is a chamber which is in communication with an external flue formed 
by the brickwork seating. The upper and lower portions of the boiler are 
connected by a pipe through which the water freely circulates, and the 
space between this pipe and the external flue, and between the upper sur- 
face of the lower portion and the lower surface of the upper portion of the 
boiler, forms a combustion chamber, a door being provided to admit air as 
required ; the products of combustion pass from the combustion chamber 
and circulate round the boiler, and are conveyed from the bottom thereof 
into the chimney. The door to supply air to the combustion chamber, the 
damper in the flue to the chimney, and the hopper plate to regulate the 
feed of fuel, are or may be acted upon by the pressure of the steam.— 
Not proceeded with. 


$38. M. A. F. Mennons, Paris, “Healing and cooling surfaces of engines 
propelled by ueriform suds.” —A communication.” —Dated th February, 
1861. 





This invention consists in the application of metallic gauze or web to the 
heating and cooling suriaces of steam, air, ether, and other vapour engines, 
with a view to obtain a more rapid diffusion or caloric than by the tubular 
and other analogous arrangements, as at present generally employed. 

339. M. A. F. Mennons, Paris, ** Steam generators.”"—A communication.— 
Dated With February, 1861. 

These improvements consist in the application, as hereafter described, of 
serpentine tubing to the steam generators employed for heating, drying, 
evaporating, and other purposes. In taking as an example the apparatus 
by which steam is supplied in the different processes of sugar manufacture, 
a number (say, two, three, or more) of iron tubes, bent in a serpentine 
form, are passed into the generator, and are there secured by brackets, or 
other convenient support, in such a position as to expose the largest pos- 
sible amount of surface to the action of the steam and hot water. Asa 
general rule this serpentine should be placed in the length of the boiler 
from one end to the other, but this arrangement may be varied according to 
the form and distribution of the apparatus. The free extremities of each 
tube are carried through the sides of the generator at any desired point, 
and are connected with branch pipes leading to the different chambers or 
recipients of the manufactory to which the steam is to be supplied in 
passing by the ordinary intermediate reservoirs if required. The steam 
produced in the generator arranged as above is first carried by the common 
delivery pipe and its branches to these chambers or recipients, from whence, 
under the countinued pressure, it passes to the serpentine in which it 
recovers its lost heat, and pursuing its course is again distributed to the 
different points at which its action is required. In this way a continuous 
circulation is maintained between the generator and the different series of 
apparatus with which it communicates, so that the steam is economised to 
its fullest extent. 

355. E. Parkes, Birmingham, “ Firve-boxes of locomotive and other tubular 
boilers.” —Dated 12th February, 1861. 

For the purposes of this invention, when making such fire-boxes of 
copper, the inventor, in place of using rolled copper plates, constructs a 
suitable mould of the ordinary founder’s sand, or sand and lime, and casts a 
fire-box of the desired form, with or without openings for receiving the 
tubular flues. When using copper he employs a mould composed of sand 
combined with lime, but when the copper has a small quantity of phos- 
phorus melted therewith, founder’s sand alone may be used, but he prefers 
to make the moulds with sand and lime. Or in place of making such fire- 
boxes of cast copper, as above stated, he sometimes makes them of cast 





127 


steel, preferring to use steel! melted with a small quantity of phosphorus, 
and to employ moulds of founder's sand and lime, py monks af sand 
may be used. The fire-boxes thus cast may, when obtained, be subjected to 
hammering over the surfaces.—Not proceeded with. 


374. A. Rirtey, Bridge-street, Blackfriars, and W. H. STEVENSON, Duke- 
oa. Adelphi, London, ** Pistons and piston rods."”—Dated 13th February, 


The patentees propose to make pistons or piston rods in one piece from a 
casting of steel. The metal they propose to use for this purpose will be 
such steel as will run or flow into a mould or pattern of the piston, and will 
pon pe that known as cast steel, run steel, homogeneous steel, or con- 
; steel. 


oe 2, Sannanme, Dukinjield, ‘* Metallic pistons.”"—Dated 14th February, 


This improvement consists in the employment and use of an annular 
weight, acting upon the ordinary internal Y ring, which expands the pack- 
ing ring of the piston.—Not pi oceeded with. 


406. T. Peprick, Brir‘on, Surrey, “ Obtaining and applying wotir 
water.”—Dated 19th February, 1861, , ew eS 
The inventor uses the force of water, set in motion by pistons or plungers, 
which pistons or plungers may be acted upon by manual power or other. 
wise, which he purposes to effect by the use of a driving axle connected to 
a beam or cros-head, whereby the pistons or plungers (also connected there- 
with), working in two water poet ow or pumps of equal size, are duly 
acted upon, the said cylinders being each of them connected to other or 
working cylinders by a tube or pipe of considerably less bore than the 
respective arms of the cylinders. —Not proceeded with, 





Ciass 2,—TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 


chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, yc. 


345. W. 8. T. CLARKE, Charing-cross, London, ‘* Railway brake.” —Dated 11th 
February, 1861. 

This invention consists in intersecting the axle or axles of the driving 
wheels of locomotives transversely with a current of electricity, and in inter- 
secting the axle or axles of the locomotive, and the axles of the tender and 
carriages, and the axle or axles of the locomotive, and the axles of the 
tender and luggage vans, wagons, or trucks transversely with a single or 
with separate currents of electricity, whereby most efficient grip or bite on 
the rails will be obtained.—Not proceeded with. 

346. N. Tuomrson, Abbey-garden, St. John's Wood, ** Machinery for prepar- 
ing wood for boat building and other uses.”—Dated llth February, 1861. 

The first part of this invention consists of an improved sawing machine ; 
the said machine has a bed so arranged that it may be made to traverse past 
the saw with the timber fixed upon a table carried by it, in such manner that 
the saw may be made to effect either a straight cut ora tapering cut, or alter- 
nately the one and the other, as may be required, as for instance, for cutting 
out timber to form ribs for boats, in which case it isn y tomake them 
taper gradually from the keel portions upwards. And in order that various 
thicknesses of timber may be placed in the machine to be operated upon by 
the saw, the fence mounted on the table, and against which the timber to 
be cut lies, is made made adjustable. This fence carries three or other suit- 
able number of “ dogs” for holding the timber. The two end dogs, or those 
at either extremity of the bed, are arranged to travel lengthwise, so as to be 
capable of taking and holding between them a greater or lesser length of 
timber, while the central dog has not this movement. All the dogs are 
capable of being moved in a transverse direction, in order that the ends of 
the timber carried by them respectively may as required be caused to ai 
proach nearer to or recede from the line of the saw according to the extent 
of taper required to be given to the timber or rib longitudinally. In order 
to secure the table in any required position there is a toothed segment with 
ratchet teeth, and an adjustable stop against which the lever handle on the 
axis of the pinions just referred to rests. Suitable mechanism is also applied 
to move the fence, and also the timber carried thereby, forwards towards 
the saw, or away from it without altering the inclination of the table. The 
saw employed is of a circular form, and the timber to be cut is carried past 
it as already described. As soon as a cut is made, and the timber has en- 
tirely passed the saw, a change of motion caused by a suitable clutch is 
given, and the return movement of the bed table and fence with the timber 
is caused to take place, and thus the machine is equally applicable for 
operating on short timber or long lengths. 

302. A. ELLissen, Moorgate-street, London, “ Apparatus for working the 
brakes of railway trains.” —Dated 13th February, 1961. 

This invention consists in workin these brakes by pneumatic pressure 
made to act on the pistons of cylinders conveniently placed beneath the 
carriages, so that they may act direct upon the brakes or the brake levers.— 
Not proceeded with. 

830. H. D. P. CunninanaM, Bury, near Gosport, ‘ Improvements in sails, and 
in the rig of ships and vensels.”— Dated 14th February, 1861. 

These improvements consist in placing or setting oe of the character of 
square sails on the left side of the mast, instead of the fore side, where 
square sails are usually carried, and so arranging, or rather re-arranging. 
the shrouds, stays, and rigging oa as to allow the sails to be trimmed 
with reference to the direction of the wind as to permit the ship or vessel to 
sail on or near the wind, as well as off or before the wind. For example, 
the inventor places the shrouds on each side of the masts much faster 
forward than is usual, indeed, so much further as almost to reverse the 
ordinary position of them. Also ropes of the description called stays, and 
which usually lead or extend from the fore part of the mast, he applies to 
the aft side of the mast. As regards the = upon which the sails are 
vet or extended he uses divided yards, each half part of which is secured at 
its end toa movable joint attached to the masts, and is capable of moving 
in different directions. The sail is so fitted as to haul out and in on the 
divided yard. By this arrangement the sail can be easily handled ; and in 
reference to a ship or vessel propelled by steam or other power, the 
divided yard admits of the two parts being so laid in the direction of the 
wind as to offer little resistance to the progress of the ship or vessel. If 
required one half only of the sails can be used for lying very near to the 
wind, or to act as fore and aft sails. The sail may, if necessary, be con- 
structed in two separate halves, and it is not essential for the yard to be 
divided. Triangular sails may be used as the upper sail. The arrangement 
of the rigging, as before alluded to, may apply to arrangements of sails not 
actually coming under the denomination of square sails. 

382. E. Pouuson, Strathmore-terrace, Shadwell, ‘* Velocipedes, applicable also 
Sov propelling carriages, barges, and boats.”—Dated 15th February, 1861. 

This invention consists in giving much greater power by employing two 
levers, one on each side of the velocipede, with a connecting rod from each 
lever, and those levers attached to two cranks fixed on the main axle or 
shaft of the driving wheel; and these cranks are fixed at right angles, 
thereby giving a continuous and greater power to be worked from the end 
of the lever either by manual labour or by steam.—Not proceeded with. 





Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 


336. H. Loncn, Love-lane, Shadwill, ** Spinning of yarns or threads.”—Dated 
11th February, 1661 

In carrying out this invention the inventor constructs a frame supported 
at one end on a solid axle, and at the other on a hollow one, the solid one 
being attached to, and forming a part of, the said frame, and the hollow 
one being a fixture and supporting the said frame, but not revolving with 
it. This frame is caused to revolve by suitable machinery, and upon the 
inner end of the said fixed hollow axle, and within the said revolving frame, 
is fixed a worm, and upon an axle working within the said revolving frame, 
and attached thereto, is fixed a pinion or worm wheel, which receives its 
motion from the worm fixed as before mentioned on the hollow axle by the 
revolution of the frame. Motion is thus communicated from the said worm 
and worm wheel to a train of wheel work, and through them to a bobbin, 
upon which the yarn or thread is wound after passing through the hollow 
axle and receiving the proper twist by the revolving motion of the frame, 
the yarn or thread being at the same time guided on to the bobbin by a 
suitable machine provided for that purpose within the revolving frame, and 
actuated thereby.—Not proceeded with. 

342. W. E. Newton, Chancery-lane, London, “ Machinery for preparing 
hemp.” —A communication.—Datedl 11th yee 1861. 

This invention relates to the machinery for heckling or preparing hemp 
or other fibrous materials before they are delivered to the spinning frames. 
For effecting the operations of preparing these materials two separate ma- 
chines are required. The first machine is an improved scutcher or heckling 
machine, and the invention consists in the adaptation of an adj bl 
apron or concave envelope in close proximity to the points of the kuives or 
teeth attached to the surface of a ro’ cylinder in such a manner that, by 
means of this apron or concave envelope, the fibres of the a or other 
material are kept down in the knives or teeth, and the operation of heckling 
is performed in a shorter time, and more perfectly, than with ordinary rotary 
scutchers. The Second part of the invention relates to an improved lapper, 
and consists in the employment of an endless toothed apron, provided with 
feeding teeth, which are attached to bars so arranged that they are drawn 
in on approaching the main cylinder, and are moved out ready to take in a 
fresh supply of hemp or other materia] on passing the feed rollers, thereby 
enabling the operator to deliver a much larger quantity of hemp or other 
material to the main cylinder than with ordinary lapperfs, in which the 
hemp or other material is delivered to the main cylinder by means of a 
secondary cylinder with or without movable teeth. 
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er attached to the end of the bar, and connected by a chain or 

sto the movement for actuating the traverse bar which car- 

yarn up and down the pirn; or this motion may be communicated 
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Cxass 6.—FIRE-ARMS. | 358. W. Maurny, De Crespigny Park, Camber 
| 


a glutinous cr viscous substance to be used in dressing tertile fabrics, and 

Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- Jor other such likz processes, or in brewing and distilling.”—Dated 12k 
ments of War or for Defences, Gun Carr iages, Sc. - February, 1861, 

302. J. PuRDEY. Oxf treet, London, “A ian Hin eemeten anil turn. |i The patentee, in ce ying out this invention, takes ground rice, and mix 

a ° ford-atree neon, fee 4 , it with < t one-third ts weight of water, the tempe rature of which he 






























































ing over breech Comaren tri:/ges."—Dated Sih February, \ob prefers moderat > now allows it the yarn from the swiit or other low, is carried up unde ‘r the 
f This invention cannot be described without reference to the drawings. days, st fr epi te tion®.as ¢ ed bar and over the oscillating 1 1ovable bar is arranged that 
296. R. Jervery, Guildford, © Tumbler lever and Lody, applicable to do dries it by means of which h ut as the yarn is wound on to the thinuer portion of the pirn, it moves out- 
and single breech-loading quis.’ LSth February, 1861. wants it to be more or The re Wards OF aw arse t ni vice versa. In this way, as the 
This invention compr two in feat viz., constr ine the | mixe : hot water, ly for use nis wound o t increased during the winding 
tumbler of a convex form, and i ch manner that it lies close tot i>. C.S. Roskinny, Ful th. *R tit Liquors." —Dated 13th Februar oF tne smatier d pirp, : deer es whilst the larger dia- 
barre’. i vasa A as ed . we eter of the pit 1, this variation of the tension being effected 
561. 
ee * , i e : : yarn as it passes over raverse 80 a 
340. ps A. F. Mennons, Paris ** Breech-lwading } 9A con icde- The patentee u 2 compound or n nr F } 1 , the ve Piped wali se Pe s tn ¢ 1e tr merges fa 4 As 
i lt] ' 1 or i vand 1 les, 1 ed in wa > bh {nor inainy. unzement of bars, here 
m.— Dated | udied . . a ere a Eat , an mS vy ane - Me Meester » be filled in end dises » od paneer pind 
= This invention relates to t ‘ ction of that ¢ of portion of the compound to the liquor to 1 ! mere fp ier (ae : : 
fire-arms known in Fran : a the type of wh 376 Coney ’ me ou , bad = ear oe rt Ge nue 
** Lefaucheux’s” system, i throughout Eure rhe Firs all ; 0 st ; 
Pot x y I . and glazier’s or potter's lead ~Dated lath # “ La l . ’ 7 ” 
of the present improvement m tf ning along tl The object of this invention is for the io to white le HTLEY, Cannon-street, Loudon, “ Stable floors."—Dated 1st 
upper side of the gr ip (poign k, at t zine whites, r ne potter's lead re ed ity, g7 Pp per 29 Ga ‘ a —— 
pivot inserted in the met ke nen of colo ‘ ropert : 1 3 OF lazier's le ses Of this invention, in constructing a tble floor, it is 
ate'y behind the breech. ‘I mity = flexi I oe as al ‘ eit 1d such parts or some of them are arranged to open or fold 
pivot is so arranzed as to pre nin positi produced : ' ? is preferred that the up pe r surface should be horizontal, 
band of the barrel, which is thus ec] } \ os $ j tnd not, as here tofore, inclined from end to end, or from the sides to the 
may be giv : means of a knife, tenon, or ke} ye ie Taare: plea a “7 ; F , € It is also preferrec E that the floor of a stall of a stable should be 
forced under the prolongation of the ba i, and corresponding With a cavity | oF per Caangacniepsigsie ths Sea hea t ldih F £ tinct > a ’ divid d into tw ris, meeting in the centre, with the exception of the part 
formed in the breech part of the carcase. If preferred, the pivot may be emelbgdll.4 si i apa Rc ell al Soar ing , | of the floor near k = manger; or the division of the floor of a 
provided with a slott« i so fixed as to follow the moveinent of the | oe sich cagthsarhiee ee; pi ys vhs “eng re Peg , os, | stall or] i be otherwise divided into parts, and the 
arm. the barrel being in locke n i e pi n ; : , ae ¢ 1} S su » oards are fixed on suitable frames in 
; ti ' 2Tal ” , Mi ns © « ‘ s i. e ‘ Ali 7 +} Hy 
of the pivot head itsel l by t > as 3 e required.—J “ . ‘ , hae x d ‘ preference, from the centre line ontwards towards 
pone d with. j She diss ion of the atmosphere, and of all bodies, by means « maue | the wwo sides. ‘ihe boards are am together, but a small space is 
407. M. Pakis, Hill-sid on, *" 2 ar "—Datled Wth February, | *** . at } leit in each case betwecn one board and t ext for the pa-sage of urine, 
1861. 301. E. H. Ba dc. M ONDEL , France, “ Mas we of | and water used for weshing the floor. low the wood floor the surfaces 
This invention consists in substituting for the tr er ¢ narily employed i t nna / Da'ed 1 i i } are either paved or cemented, and made to incline in all directions towards 
apiece of metal or other material pre ting ut ! ’ ock id quant) W wood be pour , down the centre, and the gutter is covered 
* \ t ! r i Yr ( rat i¢ vi 
terminativg in or ¢ ‘ rier to 1 bec rea, heat | gy or periorated ¢ Th wood floor is sup- 
: : a vw bi-oxyde « ‘ This timber ther materi whi € supported 
yress : this trig Te bear € ) i a miber ‘ r material, hich are upport 
eer leverave of the or i rv trivee I of bi-oxyde of azote are pl k or suitable upright 
: scorin which acid combines witl , ; c f 
may be prolonged, ed do eer er * Thi tannins sggesrtors “bs serie . Cook, Mithe sage, De “ Umbrella and 
r 001 This phenomena, which involves the ul F. pe 








action | acid, will be partly avoided if care be taken to pour 





for the finger to p 


or merely be made to impinge nts consists in giving to the ends of the ribs 





















not being nearly parallel, but st a t s, to the piece, the wi gies ater = not dry. ‘The wood recovers by bc ional strer rth, by the formation of a groove 
‘ } t TESS hereb ry | & > a whi 1 rates } > i * 
trigger cannot be pulled, but must be pre l, thereby r |} ot , iy . ft af res ro ithe centre thereof, by Which increased strength is 
accuracy in shooting \ wrocee (ed / | : ide s it so ; and flexible. ‘ u nprovements relate to means for heating steel 
, 7 cb wrt 0 muy it we . } 
W. E. NEWTON, Chencerrel 1 © Pyoj : for ordnance and | 6 en . : s and stretchers of umbrellas and parasols, for the 
. ‘ F : | throw it on the crushing c istar diel ae " J 
flve-arms A con wr, ISL. es . difficult to « i ning the same.—Not proce ded wit 
This invention consis's of the externally cylindrical | sical 6 at tn ¢ nerf To pr vonage Acie abel Sica nevs | 280. J. Cameron, Hind pe ’ t for the supply of steam 
rear portion of the pr ided cavities of the pecutiar ould itself be | an . sgeabasy ar ena ‘ bru Su] aba ° 
S +1 reby it is caused ts flichnt | te patentees have combined i with an alkaline | (ca nate of | . _s “ap Pcatg ae she 3 
form specified surrounding "y is caused in tts fligh 1 . 3 1 consists 1 king with the water bef it Is pat into the 





acid, and permits it 


a). The alkali ent 





ly decayed vegetable matter, such as 
, and roots of trees, or-vegetable 
humic and ulmie compounds, or 
rasses or vegetable mould of any 


ntity of parti 
e mould, leaves, tv 

i, in order to obtain 
rtially decayed s 
wering the purpose, 
W. CLaRrk, Crencery-line, Loudon, * 





«to it by the pressure of the 


to have a rotary motion 
Not proceeded with 


atmosphere against the sides of the said cay ities. 
368. T. T. LAWDEN and T. Jones, Birmingham, * Breech-lo ting flre-aris. 
—Dated 18th Fevruary, i ‘$61 
The patentees claim the principle of oper 
of single-barrelled fire-arms by a lateral | 


| 
) the nitrate of soda formed by she oomnbinat ion of the two bodies 

| addition of the soda, the liquid which was ye umes a dark brown 
| tint, occasioned, pre ‘b bly, by the presence of a certain quantity of carbo- 





” 





: . j azotic acid, formed by the action of the nitric acid on the re 
¢ and closing the breech end | contained in the vegetable. This operation terminated the 


working on a vertical pin or to a press, and the baths or solution 





ellows."—A communication.— 





in in solution » | 





eserved. Ti 












































































































































































axis, as described ; and Secondly, applyi this same print ple to double the nitrate of soda, and imay, therefore, b stallisation. Febiucry, ioo\. 
barreled guns by causing the barrels to 1 laterally on a vertical axis The nitrate of soda tl obtained will be stron b own, but u cannot be describe hout reference to the drawings. 
869. C. A. i-new-T ear Biv ham; J. the tter, is not more th disappex , * Woven fabrice."—A a - 
a Basal ‘ Projectil D ted Feb the nufa » of nitric acid. 'm effeet th is submitted : . W “d scs."—A commund 
These i in constructing or time a toa \, org Annie n orde ym r on all the warp threads during the 
for ordnance: of metal or 1 ils, b sirite the t mie! nd t forth they | operation of . is, according to this invention 
tility wion t t! nT 1 the 1 tubk } Sas me pr 1 from : ] 5 y ¥ 
or bi it, oe 1 ductility for ! that : : a agidl leaner aee™ . hi dae : the So see id j i behind the loom to support a number of bobbins, each warp thread 
powder, the force of the (thereby generated) shall ea n matter or bodies and to render t ni i ' ou being wound on a separate bobbin with the necessary drag or tension caused 
nsceagl ning to rapid und, o »fili up " “te one Witsh thei rep nse ee Oe u , a submit _ by the fric n of or rims on a roller be it, and by a slight 
yore, Whether plain rith And int Interior ¢ 1 several ho scrusii ut su wal of Operating Is iow, and i } } terior of the bobbin If 2 war va » 
inventors form a concentric le way hole with one or more have sought and found a incans of a¢ erating the course 01 ru NOT . ; by 2 ¢ 4 — rae 
form thway ; ; atl sb athee lea crenceg tenet heater Peg the operative will be : ed of it by the noise caused by the friction of the 
lateral hol ws extending out Just at the base 0! begs tcdeniot = 2 nN ye - : aid spring against a cross bar, constituting part of the framework. The 
and into this eavi o hole t ’ 2a uneruous matter, 305. J. Womens.eéy, Nov Paper 1 03." —Daled lsth Feb- | thread »oi cach bobbin passes over a ghiss rod placed at the proper 
' ) t the ith a wa driven for y : 4 . ‘ . P 
covering it over at the rear cud w be . . Ke vent joy t , 1801 height, from wi pass thre tatiouary comb, which deter 
the force oi sinoment of discharge, V foree out the tabri x the ki r of a paper-making mac mines idth T, 21 divided by lease rods, pass 
; t i »° ? “ y : : ’ be a > r 
eating matter escape of gas int air n; and between is « oves, int les of which through the i beam. Another part of this 
this conc ent ° ; I 6 . m i tw 4 : ; form <j, 2 re rine } pi ied it i ” Lor aoes in ‘ ion Tr stot : j instead of that in ordinary use, one made 
enlarged inverted con eal chamber, the surface of v ib . hey divide into whs or grooves with vertical si¢ inerely, | of iron and mounted on whecls is employed, and to-anu-fro motion im- 
spiral grooves, in ord ri rt mic He ie CNXPANsive re Heat ae \ 7 ob‘ect in view 1 / é parted to it by means of an elec: ric ; or a wooden shuttle is used 
4 lie . i ve ai lonev ¢ impart oita ; 7 t ir y i ; 
applied to the missile, it ave eae Teen teeta eed, | 408. W. CLARK, Choncery-lane, Lon ion, “ Preparation of alkaline and earthy | having on its under surfa eof iron, The slay or lathe is similar in 
motion thro zn 1 ” rifling of an pide se 6 h spe se a “ee _ $ cuddles * S cerneien asia Dated 19th Februar 1, 161 “ | extern hape andl construct to those in ordinary use, but is made much 
particularly for | fled cannon oF . ae sepa l hte wien “Taek The patentee cl t vanides and f rro cyanide ; | heavier by attaching iron bars to it, the weight being varied according to 
spiral praise a pu Ss uround the con front surf of such projectiles - ier repens ; edb Urrent of cammoniae t d ity of the fabrie to be woven. The invention cannot be 
—Not procecder ith. ae over carbonates of os ene ! " pitch d ibed in detail without reference to the drawings. 
Ciass 7.—FURNITURE AND CLOTHING. and heated to a dark red col soda (a | 251, A. L. Bricnnynn, Loughborough Park, Bricton, “ Fire-cscajes.”’—Dated 
mixture of caustic da and e said y Februcru, 61. 
Including Cooking Utensi Upholstery, Ornaments, Musical Insiru- | chemical action. Secondly, the ferro ¢ vanides, r the purposes of this invention, in each case where a fire-escape, 
P “an »s, Manufactured Articles of Dress, Sc. by the reaction of cyanide of barium on a solubl saiphet ite, "whtel h produces | acvording to this i on, is to be applied, there is affixed at the upper 
f a precipitate of sulphate of baryta rhirdly, the regeneration of carhonats J paurt e win a bent bar, which is supported at or near the 
Nicouet, Brussels, “ Ornam g shiv gloves."—Daied | of baryta by calcining the sulphate (residue) mentioned r- | on a prop i 1e lower part of ti idow-frame, and this prop 
| coal, and thereby transforming it into sulph rium; also ussi person When getting out ef the window to the descending car. 
This invention consists in apply ing lithe or any other kind of tore arly one acid into tl he suiphate in on, Which will } precipi e On the bent bar at the upper part of the window is a pulley, in the groove 
printing, eith« < alone, or of several colours, on leather or skins pre te of bu “while the | of which a cord by preference of wire) is placed, and there is a guard over 
pared in the ¢ rdinary way for making gloves,—Aol proceeded with, rem. lie will form a sulpl har the pulley to prevent the cord coming out of the groove around the pulley. 
On one end of the cord is fixed a car, which consists of a bag of canvas or net- 
bs CLAss 9 ELECTRICITY work, or of other suitable material, the ap per en | of which is kept extended 
Ss ene 
CLass 8.—CHEMICAL. LASS Jv. sass . ° by means of a hoop. The other end or the cord is wound on one of two 
f Includi Electric, Magnetic, and Electro-Maqneti {par = barr Sy the inner end of the cord being fixed to the barrel. The other 
, . . . neludine slectric, Wagnelic, SECT O- DAA GNeLE 2 MVATUS, ae ; } , oceania ay " : ie Rel 
Including : Speci ud Chemical and Ph rmaceut tical Preparations, Fuel El neste ipparatus, Galvanic Batt ay . barrel is of smaller diameter, und it has fixed to it one end of a cord, the 
‘ wdecividl Apparatus, Gatvanic Haters, He. } other end bein fixed to a Weight suitable for raising the car after it has 
aud Ligiting Materials, Preparati ion and Pre servation of Food h wi E 
LB 1 " I Dy Cal Printing, Smelting 353 PARK B he ** Blectrie telegraph c c "Dat oy, | descended. The two barrels are fixed together, and revolve on the same 
_ “W 0 jlea ‘ u co- a 7) Oue. LRKES, s9¢77e6 Cily scect ef ih rs. at / . ‘ nat 1@ : 
~ nts i ing ’ te .P eB ei Ny alico ¢ ing am ing : ~y. 1861, | axis tu order to present a suitable resistance to the too quick descent of 
Glass, Pottery, Ceme: au aper, Manure Ce . a P 1 1 a s s : ing wv blades are used, which are 
’ , tlery, C a] For the ‘purpos s of this invention, when the conductors are composed of | Ue ca whe shes er ma is in it, revolving vé — pe geome bayer are 
} , . , . put 1 ol nel s s ow ‘ o g > 7 
316. M. J ux, Norwich, * Colouring matters for dyeing, &e."—Dated 8th | copper, in order to increase the conducting power, in place of drawing or | i is wl tl tg 5 “f - 4 litte yn - a tot ce oht co 
Februa sul roling out a rod of copper to the desired s and section, us heret ~wa OE Peper ent Pt ahemiadhene tie te ey sed 4 the ‘ saga oxbrvatted i at, a — 
. ne . P . . } p s | of wl ch is woun or > sim r barrel > car scends.—J ‘O- 
This invention consists in a mode of obtaining colouring matter from | inventor employs one or more tubes, and places them one within the other, ae : ei vith = MICE BASES! OS SOS descends ot pro: 
aniline, xylidine, cumidine, toluidine, or any oth sous substances, | generally filling the centre with a solid rod of copper. He then ex Pyeng ‘ 
as follows:—The patentee takes a salt of either of the above substances, or | same by drawing or rolling, and when using silver in combinati th | 2 oa Cc j y-lane, L ting the alcoholic strength of 
a mixture of the salts of two or more of t wove substances, or, what is | copper as a conductor, in order to increase the con uctin power, :."— ommunication.—J rruary, \S61. 
more simple, he takes either of the above substances themselves, or a | proceeds as follows He places a tube on 1 of silver within a tube of oi | tis invention cannot described without reference to the drawings. 
I - naa 
mixture of the same, but he prefers using aniline, it being, at present, the | copper, or he intre ices several tubes oF rods of silver into an outer tube or Ww N. Winson, High Holborn, London, end W. T. Row.ett, Leicester 
: oi L > i vw, L » OF LETT, slé7 
more easily obtained of all these substances, and he adds to the same an tubes of copper, or silver _ copper may alternate, These at gic 1 ? 2." —Duatet Yad Febvua 1S61 ’ 
vit } . . : 1 * or other roll e dk extent, t ’ ei to iin sily | hi - ; 1 o wee oe op : 
equal weight of hydrochiori ulphurie, acetic, tartaric, or other | or rolle wn to = ‘ ired ex xtent, the object ne » obtain ilver with | This invention consists, I r rcciprocating shuttle to be 
acid that will unite with it; or mixture of these acids; but he | copper, ¢ act ve place of _ . so pst Lg npr ba sarees y, the th € | employed in a lock stiten m contain a larger quantity of 
refs s y ve Y orle r inixture o \ lor i i or rod ro ue ito copper tubes Ma y Irst clectrotyped, or coated | 4) ; ‘ aT : . 
prefers using hydrechlori ra xt hy drochlorie and nitric 1 Ractsate Bessie eit ehh thea oe fe ‘ baie A vn ciel ett 1} thread than tix hitherto tension of such thread is 
acid, both of the ordinary th, and generally in equal proportions, | with “aap ref introducing them into the outer tube of copper, tog Pt T ! obtained by ti se of a spr upon the thread itself on the 
, ‘ . stactmtaeies tome 7 ine and acid o iv be deposited on to silver, and in that condition draw r rolled.— Sars "bie +h 
be — me _ i we 3- ese 1 ne i sgn ge anil a ~ : . may depositec i } drawn ¢ ed.— Ve reel or spool. ‘This reel 1 \ shorter than the ordinary 
acids together, he dilute tis solu i ie y with about ual bulk } cnet ated tna ‘ omen d “ ria 
an vater tine it . tim He then mixes it with a ferry- | _— le und is placed i rsely to the shuttle, but its 
‘ us a Seal _ Egat. rege adhe ‘agg iad i to hold the requir mount of thread. The shuttle 
eyanide, or a ferrye) de any base, or a mixture of these anides, or | ia . ee EATTC . . - tan % “gs noe age 1 
any other combination containing eyanoge but prefers using the ferro- | Crass 10.—MISCELLANEOUS , pti i i eS ~ A 
pose aig ia : ness a “s or - sey f 1 es 1 : 7 = 1 | Ske eee ¥ , bs ; Ll Give Which receives Its motion trom the same cam or eccentric 
— of potas ee ld proceeding he fot to NAUITE x Including all Patents not found under the preceding hea ich act es t vertical needl Another arrangement of lock stitch 
about an equal weight of ferrocyanis of potassium p GRINS, AIT CuesOLVeS if ; hine « sint irbed needle w ng from below upwards 
wo about ten times its — rht of wate and to this solution he adds th 200. J. H. J SON, Lincoln's ds, L , A pa at oasting | through the ric, and, seizing the thread of a spool above the fabric, 
acid solution of aniline, and then gredually heats up this mixture to boiling, ‘ f ots, dnd Jor 1 git —di ( ation. | draws it do I ht fabric, and passes it round or over a stat 
| f , a § aws it dow? ough the fa , and passes it ro a stationary 
and buils for two, three, or mor 8, the time of boiling depending some- | Dated Sist J IsUL. | spool below. &« t hi r comt binetiees of mechanism or 
what upon the bulk of the materia!s used, and the proportions in which the | Under one modilication this apparatus consists of a furnace, built of appara for wo butt wles, or for ornamenting 
1} ‘ " : } Bo 5 sree f : yr e es 
materials may have been mixed. When the whole has sufficiently iled it brickwork or of iron, lmed with fire , the upper part of which is formed } garments o7 one arrangement two needles and 
is allowed to cool, and he separates from it by subsidence a nd decantat » | with a rectangular opening that may ] by means of an | threads are e1 » one being of a circular or semicircular form, and 
, ratio ‘lous blue pr pita i ie l t 1 r ate or door Vitl ) ) » is y . ‘ F : bo yu. eae — — Aue a 
or by filtration, a « iou ble ecipitate, wl ! Washes will Q : iron plat ( r Within the upp : is al ed @/ the oth th are actuated irom the un der side of the cloth 
two, or more waters. This precipit he prefers, while it is moist, to boil | eylinder « 1 atone end to receive be roasted or dried plate. The needle looped into the thre ud of the other, one 
for about one or more hovr itha ut f ‘ ry acid will | ‘Ti tine ey t dinally, towhich | needle worl the fabr th h id . 
: ; b j ‘ : edie worl u bi the other outside the 
separate brilliant colouring matters, but he pre MUTION of te roaric r H ramework thereto ; hin button hole : or lockin >the stitch 
acid. and of about the vith of « ‘ cid to two of water, a V terior of t suze or other needle, ‘I i } \ ‘ mn con s of a peculiar 
the best and most brilliant « urs, lie filters the acid 1 d having the material The ] n, With its op p ratus for ef ne t operation ly known as 
ylour in solution, and he pe t i tre ’ with acid on ul ‘ ted t Turnac Fee ir ‘ Ne ling to one arrangement the patentecs pro- 
insoluble matter, if necessary his acid r math of the ‘ ick Work of the fur oy a row of barbed needles with as po meet endgpic in stock- 
be used for d 1 ut he gen ! tas folloy is hooked up aboutits axis, in s i les being carried by : or lever arm, and made to 
When cold it naule y ail ukall ora liar t i shatt Is carr ds throt abric to be « 1; the thread is supplied to the 
earth, but he a; P > co “matter f 1 i ul bear is arranged on a movab so as to is dr d by sit ‘ss, each | rd by 
: A a carri s dry l sinkers, 1 held forward by a 
it, which may be washed by bsidence and decantat ‘ may be | « isti g cylinder being raised or lowered without imped ng th part of this invention consists in the production of a 
collected on At ul , “ . | yom n on tie at . ’ con ‘ ne ‘ nd lock stitch shav.ng, the mechanisin for producing 
fere me » on . = om sae Che - t : a - ey i uae thay i i se ! Anweu rd fae lity for producing 
1 dye of a very perm nt « i I ur, ed by t swar frame I ne if this stite ) produced either by 
he calls chyraline, osci ! ‘shaft is keyed a | passing t tambour stitch over a stationary spool, or by throw- 
. ‘ _ Bown ty , te es u hdershatt t} } Ar 
330. J. L JULLION 7 f ,** Treatm of soda le pe Net z - éeitnsae The an oF 1 cond thread through the same loop. Another 
Dated } l . Bec Scans } tort 1 i consists of nt of mechanism for 
The patentee, according to tl invention, makes use of two different | ‘ iting be i producing t stitch and the chine 
) r reby he is b to avail himself « ther the gat, WHICH is arranged « = 2 
methods of working, whereby } enabled Vall himsell either the sav ected cin 2 J.G I i ingly, Leeds, * Ti ent of hemp, and other 
stiiphur alone that is contained in the wa rand a base i ‘ 1801 
ral ” - }, os a i } r bd ~ 
at the same time, producing several sec i ‘ : © market “Ss ‘ i } Thi cnhticn consists in placing the fibres or fibrous material, in the 
able commodities fhe products he prepenss ) t : iese means are, t be described without reference t& form of a s iver pool, cop, or fabric, in a close vesst 1 supplied. with the 
4 F ’ .} % = lei tot « San = op Trae a wy } ’ Ver, >] i, iA Fi ic, In 4 i 
First, sulphuret of magnesium or | ypoauipt from whieh ep tee « ns the eof a ,arm or bracket, and imcehanical liquid or chen ul ‘ itended to saturate or macerate 
mughesium compounds may be pr i lime from | ments ¢ ring therewitl » that the work to be done, when 1 sary, | the manufactured fibre n = austing the air from such 





ume passed into or through it, whereby it wi 





emical solution to enter more 





which lime Compou nd may be pre 









bustion, yields sulphureous a id: K. jun.. G 1 . “ Apparatus , 4 yara fibres. The Second part of the semnenaesh on consists in treating 
cable to ‘ Yi purpores for Which ps — Dited ist J ’ or fabries made irom flax. hemp and otLer analogous fibres, 
Each of these prod eee ‘ f these improvemen to obtain unife ty in th water, or any chemical s lution, with considerabie pressure 
for the treatment of so la $s _ . usional ¢ a yarn or thread di ring tl ! unping or Paar suitable means, sO as tu oon — 
$35, A. LEIDENANN an upon: Tyne, ** Manuyacti y r ! der one moditic I accomplished by ls ) penetrate into the ervior, and macerate the fibre. ne 
suh or oxi-sulphule © ~—A communication, —Luled Ute #ebruary, vable bar or rod extending along the frent of the ma 1 h of the —_———- consists in dissolving or se; arating extra- 
13861. rrai i parallel to a secon bar, which is, or may be i which may be mixed up with the filres of the sliver, yarn, 
1@ patentees claim the composition of a white lead precipitate which | is carried in brackets projecting laterally from the end standards or other | or fabrie by the employment of a heated liquid or chemical solution in con- 

© } I pro) 
bove described. This liquid 


convenient part of the framing. The movable bar is carried upon the lower | junction with either or both of the processes al 


they call oxi or sub-sulphate of lead, and which consists of sulphate of lead 
stationary one, and it moves in a segmental path over and partially round | or chemical] solution must be heated to a considerable temperature. 


and oxide of lead in different proportions, 


























THE ENGINEER. 


Aveust 30, 1861. 





937. J. 8. Lart = Paris, “Greasing pistons ani slide valcen”—Dated 4th THE IRON, COAL, AND GENERAL TRADES OF 
February, 1861. he inventor proposes to placea cup or| BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


In carrying out this invention the in 

































































































































































































reservoir in such position as to permit oil whe to dese nd DISTRICTS. 
by means of a capillary wick passing thre luit | ‘ ; ‘ J ' 
nicating with a stufling box t \é y, 
box, and, being mad | Co » Improv ‘ Inox TRA wi S OF A 
rod and thence to the HA | ae ee Cons —- S L FOI 
its proportionat ) | j iy § = i I 
288. D. Wa IR | Luppror W OLVERH ‘ Gas ( : I 
aocs . s { \\ 

This invent t s pi : ; 
to the boxes n 3 { \ < . 
other places, t f , ‘ : 
descent of the box or cig eaks b re ’ 
which the box or cage is ) pro by which : ia 
the mechanism whi I tu : , ne ° 
pending rope cha I h : y : , it 
arrest or prevent the d nt of e box g o — : ; t are . : ft 26 ‘ 

And the invention consists in the follo x ¢ i of the n > | are sul t to il) iwtement tl he t 
viz.—Two or more to ir which are fixed so to as the guides | 6-4 , to ion t | ptions which 
or conductors for the box or cag cross ‘ t 1 per ‘ i > M ° ed iron 
mitted) in bearings » i to box or cage ; t 1 pu s, or t lis than ¥ ent t 
equivalents, upon ¢ ) shart to ge - ? e x In « 
formed — mor ew ranged to s bearings s itot ! ~ . 
box or cage, so to force th nt r Withdraw ther i make et ! pri e1 V ~ 
said toothe d racks; on¢ nd t ve rotation t ‘ } | j . 
cross shaft, or to fore « i I f in 
toothed racks ; an arm ar n s tso; . 
readily nnecied or by a suital clutch box I i 
handle ia hand without gearing f ting t ‘ 
said cross shaft to wi il r t i ck . 

When a cou; le of toot - ou or} ‘ ve ! 
catches on the enus Of the sald ¢ 3 fl may a \ Vi i 5 l 
nhs cl 1 € e te I \ this 
uid cross shaft is sufficiently rotat the. » anne a = freq ’ of the: ' 
or chain is coured to the said arm from the said ¢ oos shaft, whic “tg of t ’ eke if 
prevented from bens ed while the suspending cl ; i "th nt ; 
unbroken, but I me wk or broken tie i cross shaft is acted 1 é - Sisoiies nae , : “ 
upon by tl s, and the said bolts or catches are caus o enter | of money to purchase fo! n grain, a lar port ’ 
the teeth of th i ) aITes 1b ¢ »X OF - I ul stl ve A ey ul ! 
this will also I t of the lan 1 } und 
is disconnecte s shal t ‘ ptior f produ y y 
: i in ! t | ta A los aa ned , ‘ | 
tion of the im ‘ € d ! une : nee este mG | aad 
toothed racks mechan ‘ a pees : gor fe op 
brakes ac } i | 3 1 ixt . he a 
and thus prevent the desccn ; nh relate | ¢ p t eve i \ t l I an 
Secondly, to the construction be } d between the | ’ ps, fruit R ‘ \ 1 £10 in t the 
box or cage of hoists and the the object of which | value of tl -ricultural produce of the United hin 
the coupling link dom in an rage season is six hundred millions of pounds sterling! 

: é te “ pe = < Ww Pons ope ra Lookin t mo fivure, v ich re} the pur in 

. , ns cea | \ i y Ol Z L a u er « whi 

fixed upon. And this p t invention ¢ i « ng such | } yi se 

coupling links in the form \ having pivots in its « ¢ or axis | t “ 10 | n 

upon which a link or hook is jointed. | he intl tl | LS60 
239, G. ABRAUAM, Bivmin i, ** Brass rads tol t a ‘ ‘ irt ved iythit 
—Duted k Fe'ruary, i8ol. | l ‘ } i pov r¢ thie tural 

The pat ee Claims making | nails with 1 « lute | Li | a tl 
sides, the said concave or fluted nails being m than | rn is, ther e. 2 \ , 
nails of the ordinary manufa ‘ hav tained | wet 
2)0. A. E. C. pg Bayon, Px » ** Woven ics.”"— Dat sth February, | + } und ; ma of ] year, Ift i 1 wt year had on 

1861. and 1 li 2 pounds tess to nd than us ] 

In manufacturing wover brics, acco g to this inve I fabric lent that i hav y suf that « 
composed of siik warp an ) s—one of cotton it ‘ or we , . rhe « 
the cotton weft being by prei on the face of t 1 i 
weft on the back of t ubric, the two weits being tied tog er so ) ; : 
to form a single fabric by means of the > war] t wa i l » I : 

1 absorbent fabric is produced, suitable for t np fit iel ‘ rally y ¢ ss Nov ler, theref . tl ms 

R. A. Broomay, Fleet . London, * m4 | t rades should now | de} {in the hom 
comimunicatio D i iSGl tl t es. int i it >t iron das 3 1d Ta I 

The object of this inve to ¢ l fo ] © Op] 
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makers ai of orders. The fancy trades are still in a bad 
> ; but respects, there is much to justify the anticipation 
lt W n the eve of a considerabk improve ment in all trading 
operations. In Wolverhampton the tin-plate workers are doing 
mod trade, better, undoubtedly, than it has been, and 

th pri of the raw material is causing less uneasiness 
feeling that the pr of tin has touched its lowest point for 

At Willenhall tri is as bad as ever, and it is to be feared 
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I my explanation is needed of the present collapse of railway 

lividends it will be re found in the constant increase of capital 

‘ ints and barely \ teof the commerce of the country 

in this rather omy year he railway interest is like the first 

| 1 Emy il very well when everything round is smiling 


and prosperous, but quite the reverse when any check or contretemps 
occurs. ‘The continuous ¢ vth of capital a ll the large 
} undertakings—with the exception of the Great Northern, Bristol 


































































and k and one or two others—will be seen on reference to the 
annexed statement, which, for the sake of ec momising space, is 
restricted to companies of the larger class, although the smaller fry 
no doubt follow the example set them as far as they can: 
Capital, Capital. 
Company. Dec. 3), . 860 Dec. 31, 1859, 
Caledonian 7 oe - £9,004, 841 
Lastern Counties oe Ory, rol . 
Edinburgh ind Dundec ee L l es 
G w and Western ° 4 6,028 .o ov 
G u and) oe ee 121,485 2. oe 
aire Western ° ° * 4,400,459 . 
} Lan and Yorkshire ..  .. 18,881, 
| London North-Western... .. 7,154,348 ° 
| La on South-Western .. ee l S,1t7 . 
L n, ton, and 8S. Coast 1,633 .. 
M ter, Shettield, 4 ee WUTS.282 os 
h) * . a a > ee 
i ’ . a . 
, es ° ° Le40.1 
| vorti fYordshire ° f 463 » 
| us RB oe ee J1,7 2 ° 
' 1,67 jo 
s " d Darlington ( “4 . 
West lland . 6 i,sul ° 
If t figure in reference to which it shoul be cheorved thes 
l of extension has been advancing during the current year 
| inan equally rapid ratiomare carefully examined they will afford a 
| clu ef ug dividends, which will probably be lower before 
| they are bigher again. but after all t! evil is, to some extent, 
| more apparent than real, a great part of the additional capital raised 
} of late years having been subscribed for in preference on guaranteed 
hares and loans, on which the stipulated interest has been duly 
paid. When many persons read of a dividend being only 1 per cent. or 
2) it, they chuckle self-complacently on their not being such 
fo ) invest their cash in sich a concern, taking no account of 
the huudreds of preference share or debenture holders who are still 
i fi return on their capital. Thus, of the lines enumerated, 
| tl ‘ ‘ bears the following proportions to the total 
Con pany Ordinary Cavital, Total Raised, 
Caledonian oo ce os oe £3:916,619 .. .. £9,006,801 
| hastern Counties - oe 68 9,595,000 : 
Edinburgh a d Dundes a 1,254,103 .. 
( row and Suuth-Western 2 2,801,633 .. 
( t nam cama oe ee 3,463,289 ee 
Great Western . ce ee ee §©=68357,511 + «+ 27,760,479 
Laveashis ind Yorksl —" ee oe 18,531,228 
Loudon and North-W« Be ee - <- 17,154,318 
i i i houth-Western ++ ee 21,635,117 
j ’ hton, &ec ee ° 
| ul tlield, & s . 
Mi vd es 
» br . ° 
tii-ka rm oe 
fordsisire ° 
i n oe ° 
iW ° ° 
i Dar ton ee 
nd oe 80 6,461,821 
It task to predict how the present crisis in rail- 
\ ly fi dends on the ordinary shares 
| ! I ! will be a great outery, a 
il i ure, and as the resources of 
re—hitnerto, ever buoyant—recover themselves, the process 
1 ! nd contrive to gather force until 
heck Is experienced, Action and re-action form, in fact, 
t of British r histor 
| I at the | \ sly eting of the Mersey Dock 
| th regard to which, by-the bye, a feeler is put forth, 
t paid chairman should be appointed now that Mr. Charles 
! the existing ] lent, has been returned to Parliament for 
Lan e—possessed some interest. A recommendation 
lari ( i ce that two and « half miles of submarine 
‘ 1 be purchased for the electric telegraph belonging to 
1 was deterred, Mr. Bold contending that, as the telegraph 
y « he board from £809 to £1,000, before any further 
ithe board should know what would be 
thie t of co yi the li round by land. A communication 
; f : Mr. M'Gowen on | If of the ater Committee of 
the ‘4 ( il, requesting to know whether the board would co- 
jt mini ho had been me steam 
{ lis, in yduein of the engines 
| | uted that the teain fire-engine 
(1 m from th omiiittee had 1 in London), when 
‘ \ nd water, v ‘ ipon three tous. The 
| \ i with cold water, the fire was made of wood and 
Welsh « , dull, « un was indicated in nine minutes anda 
2 . teu Miluutes and a-hall, oVib., in thirteen minutes 
l . i GUib. in fourteen minutes, The engine was 
\ ed at t ) ire with an inch jet or nozzle pipe; the water 
} ved ¢ j ieet high; subsequently twe in, jets or nozzles 
y . i wi hose; the water reac he a nearly 130ft. The 
pl l eam did not throughout the trial exceed 801b.; its 
average was 7U1b. ‘The pressure on the water was from 60 lb. to 75 1b. 
fhe makers of the engine were present, and stated that they had 
y itl e from 100 1b, to 180 1b, pressure, but the fire- 
thori juve given Instructions for the engines not te be 
a higher pressure than L0OIb. This engine was four 
months old i worked at the gn lire in Tovley-strcet, without 
ithe Saturday evening seven o'clock, p-™., till Monday, 


at one oclock, p.m., and was then taken to Waitli ng-street, to be 


more than they ,were a few weeks ago, ond working to order; in | ready for other fires, the steam floating engine being left there at 
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work. The floating steam fire-engine had been in use for six years. 
The pumps were on the same principle as those of the land engine ; 
the valves were of india-rubber, and had not been renewed since it 
had been in use; at the late fire in Tooley-street it worked day and 
night for about fourteen days. One of the two engines was set to 
work in presence of the deputation, two jets of 1jin. nozzle were first 
used, then two jets of 1}in. nozzle, without any apparent difference in 
height or distance; each line of hose was 4in. diameter. The 
branch was supported by a rest buckled to it, otherwise the weight 
would be too much for one oreven twomen. The pressure of steam 
was about 80 lb., and the water reached upwards of 130ft. perpen- 
dicularly. The nozzle was then taken off and the whole of the 
water projected through one branch, the diameter of the nozzle 
being 2:in., delivering a thick stream of water about 90ft. high. 
The cost of the land engine, delivered within three months, would 
be £600, but the floating engine £4,700. The report was referred 
to the warehouse committee, Mr. Forwood remarking that he under- 
stood the experiment had already been tried by the board. Mr. 
Hartley said they had a steam fire-engine about thirty years ago, 
but it was worked at only one fire, he believed, and then broke 
down. ° 

On Saturday some interesting festivities fook place at Dovecot 
House, near Liverpool, the residence of Mr. Charles Mac Iver, 
managing director of the Cunard line of steamers, the occasion 
being the celebration of the majority of Mr. David Mac Iver, the 
eldest son of the house. The whole of the company’s ora not 
actually afloat in the steamers, were indulged with a holiday, and 
invited, with their wives and families, to join in the pleasures of 
the fae. ‘I'he proceedings of the day commenced with a review of 
the 11th Lancashire Artillery Volunteers, composed entirely of men 
in the service of the Cunar Company, and maintained at the com- 
pany’s expense. Mr. Mac Iver is Lieutenant-Colonel of this fine 
corps, and Mr. David Mac Iver holds a commission as captain. 
Various evolutions having been executed, an address was presented 
to the gallant captain, as we suppose he may be very justly called, 
although, in writing about volunteers, and then gliding again into 
ordinary details, one may be excused for confounding a little civil 
and military titles. Mr.—we beg pardon, Captain—Mac Iver suitably 
acknowledged the compliment, observing that, as he got more years 
over his head, he hoped he and his brother John would be able to 
lighten their father’s labours. The address, beautifully engrossed 
on vellum, was enclosed in a black ebony casket, massively mounted 
with silver bands and clasps, also with shields and labels. The 
two labels right and left are engraved—the one with a paddle- 
wheel and the other with a screw steamer—and on the front of the 
box is a large shield bearing the heraldic emblazoning of Mac Iver, 
conjointly with those of Liverpool, and over them float the national 
flags of England and America, in allusion to the great intercourse 
between the two nations, so much facilitated by the establishment of 
the Cunard Company. ‘The assembled crowd, in whose presence the 
presentation was made, numbered 2,000 persons, and the whole 
were afterwards entertained at dinner, various rural sports winding 
up the day. 

From the north we glean several items of interest. A new reap- 
ing machine, which is highly spoken of, has been brought out by 
Mr. J. Dunn, of Denwick Lane-end. The machine, which is 
worked with but one horse, cut a square of corn of about a quarter 
of an acre in excellent style the other day, showing especial readiness 
in turning corners; and although it had a full-sized (5ft.) cutting 
board, the weight did not exceed 6701b, The twelfth anniversary 
of the Elswick Ordnance Works Mechanics’ Institute has just been 
celebrated with great success. The impetus given to the township 
of Elswick by the enterprise of Sir William Armstrong and his 
partners is shown in the fact that while in 1851 the population was 
3,539, in 1861, at the census just taken, it was found to have in- 
creased to 14,345. There are now 3,000 nen and boys employed 
in the great establishment which has effected this striking result, 
the wages paid averaging £5,000 per fortnight irrespective of the 
clerks and other officials who receive their salaries quarterly. The 
Newcastle Chronicle, in referring to the interesting proceedings, 
says :—- Since the last celebration, when we gavea general descrip- 
tion of the Elswick Ordnance Works, many improvements and exten- 
sions have been introduced. Among these is apparatus for the manu- 
facture of cannon of weight and strength hitherto unheard of in the 
history of ordnance. An immense 300-pounder battery-gun is in the 
course of being formed by the use of the new 10-ton steam hammer, 
manufactured by Messrs. Morrison and Co., of Ouseburn, which 
has been erected in the forge shop since our last notice. This 
hammer can be worked up to 15 tons, and it is the largest now in 
England, the next in size to it being a 9-ton hammer in the Mersey 
Ironworks, at Liverpool, and another of similar weight at Glasgow; 
but at Krupp’s Steel Ordnance Works, in Germany, a hammer of still 
greater weight than this is used in the manufacture of guns for 
continental governments. The hammer in the Elswick works is in 
daily use, and at the rate of 40 or 50 strokes per minute it welds 
the molten iron that is brought from the adjoining furnaces and laid 
on a block anvil to receive the tremendous blows. This anvil weighs 
34 tons, and, as it is fixed deep in the earth, the strokes that fall on 
it cause a continual shaking and tremor throughout the whole of the 
inassive fixtures and furnishings of the forge shop. ‘The 300-pounder 
gun, for the manufacture of which this immense force has been 
brought into requisition, has been ordered for the English Govern- 
ment at the suggestion of Sir William Armstrong, and it is confi- 
dently anticipated that no obstacle whatever will be able to resist its 
force within range. ‘I'he bore of this gun will be 10}in. in diame- 
ter; length, 14ft.; weight, 12 tons. It will be a muzzle loader, and 
the rifling of its bore will be on the rib pattern. It is expected to 
be completed in about four months. “‘here is also in hand a 
200-pounder breech-loader gun, to be constructed on the wedge 
principle. There have been many minor improvements and enlarge- 
ments in the works, but the most extensive is one at present being 
laid out for the erection of new foundries. hese will be situated 
at the east end of the ordnance works, and will be separated from 
the main buildings by a narrow strip of land, which Mr. Grainger re- 
fused to sell to Sir Wm. Armstrong for the site of the foundries. 
‘he new buildings will be four in number, each 60ft. wide, and 
800ft, in length; a portion of them being for casting shot and shell, and 
the other for ordinary castings for the use of the ordnance works. ‘This 
extension will render the present foundry available for machinery 
oe gee The greatest inconvenience under which these works 
nad laboured is now in the course of being obviated. Up to the 
present time all guns manufactured here have necessarily been sent 
to Woolwich to be tested, there being no suitable appliances for 
testing puposes in connection with the works at Elswick. Some 
time ago Sir William Armstrong applied to the corporation of New- 
castle for permission to construct a butt wherewith to test his guns 
on the King’s Meadows, an island in the Tyne, opposite the Elswick 
works, but the corporation declined to grant the ground for that 
purpose. <A piece of ground has, however, been obtained on the 
south side of the rivery off the west end of King’s Meadows, and a 
proof butt is now in the course of erection there for the 
testing of the guns. ‘This process consists of cramming the gun 
with a charge double or quadruple to that which it will have 
ordinarily to bear, and firing it at the proof butt in question, 
which will receive the shot in a deadening mass of gravel 
ballast. The butt will be about forty yards from the muzzle of the 
guns, and from twenty to forty cannon may be tested together.” In 
the engine department the construction of locomotives has recently 
been commenced, and the cylinders for the first of seven locomotives, 
to be supplied to the East India Railway, formed an interesting fea- 
ture in the objects examined by the numerous party of visitors who 
assembled at the works on the occasion of the anniversary. The 
chair at a public meeting, which followed an immense tea drinking, 
was occupied by Mr. G. W. Rendel, one of the partners in the works, 
Sir William Armstrong being unavoidably A matory Mr. R. Lam- 


bert, another of the partners, stated in the course of the proceedings } 


that one of those tremendous weapons, the 100-pounder guns, 


has been tested to the extent of 7001b. but the attempt 
tu burst the gun was vain, as it stood this exceedingly 
severe test quite uninjured. Mr. Lambert added that 





Ordnance Company were now manufacturing a n of 
double, and another of treble, the power of the 100-pounder. A 
question of great interest had to be solved, viz., whether artillery 
could be made to break the strongest and heaviest iron plates with 
which ships could be protected; and if he might venture on a pre- 
diction as to the result of the solution of that question, it would be 
that they would manufacture at Elswick guns of Sir William Arm- 
strong which no plates that any vessel would carry and float with 
could have any chance of resisting. ; 

We have not quite done yet with the busy Tyne. The puddlers 
in all the ironworks of the district are ou strike in consequence of 
the employers proposing to make a reduction of 10 per cent. in their 
wages, the assigned justification being the long-continued depression 
under which the iron trade has been labouring. The number of 
men on strike is 5,000, but hopes are entertained that the difficulty 
will be shortly arranged. The North of England Steamship In- 
surance Company has declined to insure vessels engaged in the 
Baltic in consequence of the great risks attending that branch of 
steam navigation, as has been recently proved by the numerous 
losses of five Hull steamers. The company, which now possesses a 
capital of £825,000, has 85 vessels insured, and, during the past 
half-year, not one of these was lost. Yesterday week the Ida, a 
handsome screw steamer of light draught, was launched from Messrs. 
Palmer Brothers’ yard at Jarrow. ‘The Ida is one of three vessels 
which Messrs. Palmer are building for Mr. G. A. Robinson (chair- 
man of the Galway Mail Packet Company) and Messrs. Malcolmson. 
The three steamers are intended to be sent to Russia. It is a fair 
inference from this, that notwithstanding the very free com- 
ments which have been made upon the steamers supplied 
by Messrs. Palmer Brothers for the Galway line, the leading 
promoters of that hitherto unfortunate undertaking seem to 
entertain mistaken confidence in the builders. At their How- 
don yard Messrs. Palmer are completing two large iron screw 
colliers (named the Sir James Duke and the Hawthorns) for Sir 
James Duke and other gentlemen associated with him. Messrs. 
Palmer have also on hand six other large iron ships, ordered by a 
house in the Mediterranean trade. The Defence, one of the new 
iron-plated ships of war, will leave the Tyne on Thursday next for 
Chatham, her engines, supplied by Messrs. Penn and Co., being 
quite ready. On Saturday a new screw steamer was launched by 
Messrs. J. W. Richardson and Co., at Low Walker, receiving the 
name of the North-Eastern in compliment to the great local railway 
company. ‘he steamer was built for the Diamond Steam Shipping 
Company, and is intended for the coal and continental trade for the 
line between Tyne Docks and St. Petersburg. She was designed by 
Mr. C. J. D. Christy, formerly of Dumbarton, and is 190ft. long, 
27ft. breadth of beam, 16ft. 6in. deep; her burthen is 800 tons, and 
she is to be fitted with engines of 70-horse power by Messrs. J. 
Thompson and Co. The shipments made iv the Tyne and Wear 
show the following increase during the first six months of the 
present year .—Tyne shipments in 1861,2,100,343 tons, as compared 
with 2,032,141 tons in 1860, being an increase of 74,302 tons, or 
3°65 per cent. Wear shipments in 1861, 1,391,999 tons, as compared 
with 1,389,441 tons in 1860, being an increase of 2,508 tons, or 
0°18 per cent. } ; 

The half-yearly report, submitted to the proprietors of the Eastern 
Counties Kailway yesterday (Thursday), contains the following 
passage:—“It is proposed to construct a liue of railway for the 
carriage of coals from the northern coal fields to London by a 
junction with the Eastern Counties system in the neighbourhood of 
March. ‘The directors think it right to remind the shareholders that 
a line vid Cambridge offers the best route to the north-eastern 
districts, the whole, with a slight exception, forming a dead level 
from Darlington to London. The promoters of the proposed scheme 
consider that, as it will not be necessary that the trains should 
travel at a greater speed than from twelve to fifteen miles per hour, 
coals and minerals can be conveyed with profit at a very small rate, 
so as to compete with the sea-borne coal. The total quantity 
of coal brought to London from the northern districts amounts 
annually to about four millions of tons, and if one-fourth of this 
quantity were conveyed by the proposed route a return of upwards 
of five per cent. would be secured to the shareholders upon the 
capital required to be outlaid. As it is proposed not to approach any 
town so near as to enhance the value of the land required for the 
railway, it is estimated that the entire cost will not exceed £10,000 
per mile, including rolling stock, and as the distance to be 
travelled upon the new line would be about ninety-five miles, a 
capital of £1,000,000 would be sufficient for the purpose ; and it may 
be observed that, besides the carriage of coal from the north, the 
line would afford other sources of revenue. ‘The proposed 
route to London will embrace the use of eighty-eight miles 
of the system of the associated companies, and the tolls, it 
is estimated, will produce an aunual receipt of from £40,000 
to £50,000, without imposing on the associated companies any out- 
lay to accommodate this traffic. Under these circumstances the 
directors have felt it to be their duty to give this measure their 
cordial support, and in due time will request the assent of the pro- 
prietors to their seeking parliamentary powers for the associated 
companies to subscribe such a sum towards the undertaking as may 
hereafter be recommended.” Although the project thus enunciated 
is not by any means destitute of boldness or novelty, and perhaps 
even (as the trade and population of the country expand) of utility, 
still it is considered extremely doubtful whether it is actually con- 
templated to carry it out at present. Some regard it only as an 
ingenious device to divert the attention of the shareholders from the 
miserably attenuated dividend of 1§ per cent. We find the direction 
of the Norfolk Company is still haunted with dreams for establishing 


continental steamship communication from the ports of the east | 


coast. he difficulty is just this—persons will pot make a journey 
of 50 or 100 miles, just to please the eastern ports, when they can 
take ship in the ‘Thames. 

The Manchester Co-operative Spinning and Manufacturing Com- 
pany (Limited) held an inaugural soirée on Saturday evening. It 
appears that the company has purchased a mill at Newton Heath, on 
the edge of the canal, and not far from the railway station. The 
capital embarked in the undertaking, which has been commenced at 
a rather unfortunate period, is about £4,000, and the secretary 
stated, in the course of the evening, that the amount now received 
on shares exceeded £3,700. A certain portion of the purchase 
money had been paid down, leaving another portion, according to 
agreement, on which 5 per cent. interest would be paid. They had 
ordered 307 looms; and, with the seventy-four that were in the 
building when it was purchased, they should have 381, which 
would be got into work as soon as possible. The shares now taken 
up represented over £4,600, a portion of which had been paid, and 
arrangements had just been made for taking up between 500 and 600 
more, so that they might say that the total uumber of shares disposed 
of was 5,200 or 5,300. 

With the exception of the crinoline steel department, which still 
displays a good deal of activity—as if crinoline very frequently came 
to an untimely end—there is little revival of busimess at Sheflield. 
Trade is improving with France, but, as regards America, the less 
said the better. It is remarked that there is now an unusually large 
number of empty houses in the town, and that there is a great de- 
mand upon tenements of a low rent. Many of the mills in the 
Leeds district are only partially employing their machinery ; and 
in Lancashire some of the mills were to be put on short time 
yesterday. 

Railway dividends still hold up well in the North of England 
among the well-managed lines. For instance, the Bradford, Wake- 
field, and Leeds divide at the rate of 6} per cent. per annum, and 
the Leeds, Bradford, and Halifax Junction, at the rate of 6 per cent. 
per annum. 

Advices from Glasgow state that the Clyde shipbuilding yards 
scarcely display so much activity as has prevailed of late, although 
they are still doing a moderate business. Messrs. Napier are bring- 
ing forward their new screw Cunarder with great speed, and keels 
are being laid down in other yards. It has not yet transpired 
whether the Messrs. Napier have been the successful candidates for 


the ' the new Government vessels, specifications of which were issued a 





few weeks ago. Messrs. Denny and Brothers, of Dumbarton, have 
launched the Sidon, a fine screw, owned by the Messrs. Burns 
and M‘Iver, of Glasgow and Liverpool. The Sidon is 
intended for the Mediterranean trade, and will carry a limited 
number of passengers. Her dimensions are:—Length of keel 
and forerake 26dft., breadth of beam 36ft., depth of hold 
25ft. 10in., and is 1,677 tons builders’ measurement. She will be 
fitted up with oscillating gear engines of 300-horse power nominal. 
The Messrs. Denny and Brothers have a sister ship to the Sidon on 
the stocks, in an advanced state, of the same size and dimensions, 
and for the same firm. On Friday there was launched from the 
building yard of Messrs, Blackwood and Gordon, Port-Glasgow and 
Paisley, a screw steamer about 150 tons, named the Erin, for the 
Citizens’ River Steamer Company (Limited), Cork. This is the 
third steamer built by the same company for the same owners within 
the last six months. 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board ; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Raits.—The Market 
quotation. 

Scotcu Pig Iron has advanced 6d. per ton during the week, and a fair 
amount of business has been done. The market closes firm, with buyers at 
51s. 6d. for cash, and 52s. ¢d. three months open in yon me 

SpELTER has improved in price, and is quoted 10s. higher than last week, 
business having been done at £17 15s. on the spot. 

CopPer is firm, at the advanced rates, 

Tix.—On the z7th inst. English was advanced £3 per ton on common and 
refined. Foreign has risen since the advance in English to £117 for Banca, 
and in fine Straits sales have been made at 4115 perton. Market firm. 


August 29th, 1561. 
MoatTE AnD Co., 65, Old Broad-street, London. 


PRICES CURRENT OF TIMBER. 


continues as last reported, prices firm at our 
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SCOTCH PIG IRON REPORT. 
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GLascow, 28th August, 1861. 

We have to report a healthy and gradual improvement in our pig iron 
market. 

Since this day week an advance of 9d. per ton has been made, and to-day 
there are buyers at 51s. ¢d. and sellers 51s. 9d. 

The prospect of a considerable reduction in the make at no distant date 
has stimulated a good deal of buying, and holders are still confident of 
better rates. 

Exports last week were 11,489 tons, against 15,883 tons in the correspond 
ing week last year. 


Suaw, Tuomson, and Moors, Metal Brokers. 





Foreign AND Cotox1aL Jortincs.—A French project is spoken of 
to bring from the coasts off Beyrout, Alexandretta, aud the Morea, 
in vessels of peculiar construction, sufficient spawn, or material of 
the sponge, to secure its growth and propagation (oyster fashion) 
along the shores of Algiers and the Gulf of Lyons.—Large portions 
of.the Great Indian and Peninsular Railway have been wash 
away by floods.—The German Diet has ordered 520 rifled cannon 
for the arming of the federal fortresses. The Diet has voted 5,451,977f1. 
for the armament of these fortresses. Of this sum 2,216,00vf1. are for 
the purchase of rifled cannon, which are to be placed on the ramparts 
by the end of the present year.—Spain possesses twenty-seven paddle 
steamers, carrying 130 guns, and of 6,400-horse power, and six screw 
vessels of 2,540-horse power, constructed on the newestand best models; 
also six screw frigates, and thirty-three screw corvettes, schooners, 
gunboats, &c., forming an aggregate of 2,450-horse power. There 
are likewise in construction in the Spanish dockyards ten screw 
frigates of 5,600-horse power; two of them, the Numancia and 
Tetuan, are iron cased, and each of 1,000-horse power.—The Courter 
de St. Etienne states that a man named Rochette, belonging to the 
13th Foot Chasseurs, has inventea an apparatus which, when 
adapted to cannon, will, without in any way impeding the working 
or the pointing of the piece, show the exact distance of the enemy, 
so that every shot may tell on them. A drawing of this inven- 
tion has been laid before Marshal Neil, who highly approved 
of it, and has requested the inventor to furnish him with a detailed 
explanation. 
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THE BRITISH ASSOCIATION. 


Tue 31st annual meeting of the association commenced at Man- 
chester on Wednesday. The following is a statement of the tickets 
sold on the first day :— 

Tickets. 
Old life members .. 2. oc oc cc cf «+ 170 oo ov - 
Wow Whe ditto oc ce ce 00 ce ce oe 64 ww oe £640 
Old annual ditto .. .. .. ce of cf oe | re 85 
New annual ditto... «. 1. os os 8 os WT «wo WH 
Associate ditto... +. 2. «2 cf of o 956 2 ee . 
SE oa) Se. oe a a. ae ee ae ee ee oe ae 
Foreigners .. «+ «os + oe oe @ 4 we 


Receipts. 





1,919 £2,391 

Besides the sectional meetings, preparations have been made for 
soirées and evening discourses, exhibitions, excursions, and visits to 
manufactories in Manchester and the neighbouring towns. On 
Saturday the soirée will be devoted to an exhibition, explanation, 
and working of electric telegraph apparatus. Arrangements 
have been made for direct communication with distant capitals, 
and, in some cases, with distinguished savans resident there. 
The mechanical section, in which an exhibition, the collection 
and arrangement of which has been entrusted to Mr. John 
Robinson, of the Atlas Works, will remain in the Free-trade Hall 
during the whole of the meeting. There are specimens of iron 
plates, showing the effects of cannon shot upon the target made by 
Mr. Fairbairn, in the recent experiments at Shoeburyness; and 
other plates contributed by Messrs. John Brown and Co. of Sheffield. 
Mr. Joseph Whitworth, as a complement to this part of the Exhibi- 
tion, sends some of his 79 Ib. bolts, which penetrated the plating of 
the Trusty, floating battery, during the experiments with his great 
rifled cannon, at the Nore. A model of the “ perambulator” street 
railway, as now being laid down in Pendleton and Salford, 
is contributed by the patentee, Mr. John Haworth, of Man- 
chester. Mr. Abraham Hemingway, of Manchester, sends 
a model of a locomotive engine, with new arrangements of 
the cylinders; and Messrs. Sharp, Stewart. and Co., Atlas Works, 
show a full-sized actual section of Giffard’s patent injector. 
Three models of screw steamers, for light draught, have 
been contributed by Mr. Richard Roberts, C.E. We may also 
mention—A model of Weild’s patent spool-winding machine, by 
Messrs. Sharp, Stewart, and Co.; model of a knitting machine, by 
Mr. Whitworth; a new hand cotton gin, by Messrs. Platt Brothers, 
Oldham; a working model of a patent slot drilling machine, by 
Messrs. Sharp, Stewart, and Co.; a new patent bolt and screw- 
cutting head, by Messrs. W. Sellers and Co., Philadelphia ; model of 
a friction windlass, for working large ropes and chain cables, by 
Mr. R. Roberts; model of a patent combined lever and spring safety 
valve, by Mr. J. Ramsbottom, enginesr, at Crewe, for the London 
and North-Western Railway Company ; model of a patent oscillating 
punching and shearing machine, by Mr. J. de Bergue; model of the 
Bissell patent sliding-pin bogie truck, as applied to locomotives in 
the United States, by Mr. A. Beard, London; model of Effertz’s 
patent brick-making machine; models of Chinese agricultural 
implements, and a model of a locomotive made by Trevethick, sent 
by Mr. Bennett Woodcroft, of the Patent-office; model of improved 
method of steering ships, by Messrs. Jeffs and Pennock, Manchester ; 
original models by James Watt, contributed by Messrs. James 
Watt and Co., Soho, including rack and wheel motion, car motion, 
sun and planet motion, pumping engines, internal sun and planet 
motion, ore crushing machine, and single and double trussed engine 
beams. One of Mr. Whitworth’s 12 lb. rifled breech-loading cannon 
is also exhibited ; with specimens of his patent rifle and cartridge. 
At Mr. Mabon’s a large iron girder is to be broken by hydraulic 
pressure on Wednesday, September 11. 

At the meeting of the General Committee, and, after the reading 
of the report, the following statement of accounts was read by the 
treasurer :— 


RECEIPTS. 
s. d 
To balance from last account =... .. «2 of «of « 718 7 8 
Life compositions at Oxford and since oe 250 0 0 
Annual subscriptions ditto .. .. «se .. «8 « «. 399 0 0 
Associates’ tickets ditto co ce co cf co ce co CS OO 
Laliev ditto .. .. «se oe oo os cc cf of of 48 0 O 
Dividends on stocks, 18 months .. .. .. «os «- +. 205 2 6 
Glasgow Local Fund.—Balance of account. per executors 
of the late William Gourlee 218 


Sale of publications—viz., Reports of meetings, catalogues 











ate, G6. «oc cc ot ce ce ce ce os ce oe MW SB 
£2,905 0 0 

PAYMENTS. 
Expenses of Oxford meeting, sundry printing, &. .. 37119 9 
Accounts of reports of 29th meeting... .. .. «. «- 20811 8 
Ditto of 30th ditto .. .. se .s oe oc of of of 6519 6 
Salaries twelve months... .. .. .. «2 of of «» 850 0 0 
Purchase of Stock, £500, 3 per Cent. Consols.. .. .- 46710 0 
Maintaining establishment at Kew Observatory .. .. 500 0 0 
Earthquake experiments .. .. .. « ee « «© 2 00 
Dredging on the east coast of Scotland .. .. .. -. 23 0 0 
Dredging Committee, 1859-60 .. .. eo of 72 00 
Dura-Den yellow sandstone .. .. «. « of 20 0 0 
ee i ne co oo 28 0 O 
Steam vessel performances .. .. .. « o 10 0 0 
Fossils, Lesmahagow .. 1. oe ee oo eo 1500 
Exploring Uriconium .. .. .. .. 2000 
CORE <0 os te os ee es we oe we we SD 
Classified index of transactions .. .. .. «.. «. «- 100 0 0 
Dredging in Mersey and Dee +s os «8 «8 66 500 
Diss Clrele .. «2 os so ce cc co co sc of c@ 99 @ @ 
Photocliographic observations .. .. .. «2 «. « 500 0 
Experiments on the i ts of so ee of «25 00 
Prison diet upon the bodily functions of prisoners .. 20 0 0 
Gonpiee GE WONST cc ce ce ce ce ce ce ce ce OG OO 
6 610 


Dipime ascents 4. 20 2c ce cc ce 00 cc 00 oe 
Balance at the bankers... .. .. «- « £227 810 
Ditto, in hand of general and local treasurers 17 4 5 

24413 3 


Total .. ws so 0c of cf oo ef oo £2,905 0 0 

Mr. Vernon Harcourt moved the appointment of Mr. Hopkins to 
the office of general secretary, as recoramended by the council. 

Sir R. Murchison seconded the motion, which passed unanimously. 

The following report of the Parliamentary Committee was read :— 

“The Parliamentary Committee have the honour to report that 
on the 19th of July they met the Steam Performance Committee, by 
appointment, at the Admiralty, and had, in company with the 
members of that committee, an interview with the Duke of 
Somerset. 

“ That in the course of that interview the chairman of your com- 
mittee shortly explained the motives which had induced the British 
Association to appoint the Steam Performance Committee, and called 
upon Mr. Fairbairn, who thereupon stated and explained the 
principal suggestions contained in the report of the Steam Perform- 
ance Committee, which had been prepared and agreed upon, and 
will be presented to this meeting; and urged upon his Grace the 
expediency of carrying them into effect. 

“The Duke of Somerset, in reply, stated certain objections which 
he entertained to some of the suggestions, founded chiefly upon the 
circumstances that sufficient time could not be allowed for the 
various experiments consistently with the interests of the service 
and that the ships of the Royal Navy only employed steam occa- 
sionally, and only as an auxiliary power; but his Grace was under- 
stood to agree to supp.y such information to the scientific public as 
could be done without improperly interfering with the performance 
of ordinary duties. 

“The Dukes of Devonshire and Argyll, the Earls of Enniskillen, 
Harrowby, Rosse, and De Grey, Lord Stanley, and Sir J. Pakineton 
must '@ ‘onsidered as having vacated their seats in your committee 
in p'1s¥ uce of the resolution adopted at Liverpool in 1854; but 
your cv.amittee recommend that they should be re-elected. Your 
committee also recommend that the two vacancies in the House of 
Commons’ list be filled by the election of Sir Joseph Paxton and 
Lieutenant-Colonel Sykes. 


“ Wrorrestey, Chairman.” 





On the motion of Dr. Phillips the formation of a sub-section of 





hysiology (section D) was resolved upon. 
° he great inaugural meeting took place in the Free Trade Hall at 
eight o'clock in the evening. ia 

‘Ata few minutes after eight Lord Wrottesley, the retiring Presi- 
dent, took the chair amid loud cheers. He said— 

“ Ladies and Geutlemen,—In retiring from the office I have had 
the honour to hold it is a great pleasure to me to know ‘hat I am to 
be succeeded by one who is so well worthy of your support. We 
may derive important instruction from the career of Mr. Fairbairn, 
whether we view him as the successful engineer, or as the dis 
tinguished man of science In the former capacity he is one who 
has, by perseverance combined with talent, risen from small begin- 
nings to the summit of his profession, and he forms one of that noble 
class of men, the Stephensons, the Brunels, the Whitworths, the 
Armstrongs, which have couferred such important services on their 
country, and some of whom, unfortunately for that country, have 
perished, alas, too soon, exhausted by their arduous toils Mr. Fair- 
bairn, therefore, is one of the many examples of what can be done in 
England by such men, who resolve, undaunted by the difficulties and 
obstructions that beset their path, to struggle gallantly onward till 
success crown their efforts. Again, if we look at Mr. Fair- 
bairn’s claims to scientific distinction, they read to us an important 
lesson; for they show what can be dono by zeal and energy, 
and the exercise of a strong and resolute will, fully determined 
to carry out objects in which the public is deeply interested. 
It is extraordinary that any man should have been able during the 
few leisure hours that can be snatched from an important and 
engrossing business, to accomplish for science what Mr. Fairbairn 
has done; and not only has he been a most successful contributor to 
mechanical science, but his liberality has been unbounded in placing 
all his great mechanical resources at the disposal of his fellow- 
labourers in the same field. Well and truly was it said when 
the Royal medal was conferred on Mr. Fairbairn for his researches: 
—‘“ Perhaps there is scarcely a single individual living who has 
made so many careful experimental inquiries on subjects of primary 
importance to the commercial and manufacturing interests of the 
country, and has so liberally contributed them to the world.” Such 
aman is one whom all should delight to honour. And to such 
a man I resign, with great satisfaction, the chair which I now 
vacate.” 

Mr. Fairbairn then took the chair amid loud cheers, He spoke as 
follows :— 

“Gentlemen of the British Association,—Ever since my election 
to the high office I now occupy, I have been deeply sensible of my 
own unfitness for a post of so much distinction and responsibility ; 
and when I call to mind the illustrious men who have preceded me 
in this chair, and see around me so many persons much better quali- 
fied for the office than myself, I feel the novelty of my position and 
unfeigned embarrassment in address'ng you. I should, however, 
very imperfectly discharge the duties which devolve upon me as the 
successor of the distinguished nobleman who presided over the 
meetings of last year if I neg'ec‘ed to thank you for the honourable 
position in which you have p'ac:d me, and to express at the outset 
my gratitude to those valued friends with whom I have been united 
for many years in the labours of the sections of this associa- 
tion, and from whom I have invariably received every mark of esteem. 
A careful perusal of the history of this association will demonstrate 
that it was the first, and fora long time the only institution, which 
brought together for acommon object the learned professors of our 
Universities and the workers in practical science These periodical 
re-unions have been of incalculable benefit in giving to practice that 
soundness of principle and certainty of progressive improvement 
which can only be obtained by the accurate study of science and its 
application to the arts. On the other hand, the men of actual prac- 
tice have reciprocated the benefits thus received from theory, in 
testing by actual experiment deductions which were doubtful, and 
rectifying those which were erroneous. Guided by an extended 
experience, and exercising a sound and disciplined judgment, they 
have often corrected theories apparently accurate, but nevertheless 
founded on incomplete data or of false assumptions inadvertently 
introduced. If the British Association had effected nothing more 
than the removal on the anomalous separation of theory and prac- 
tice, it would have gained imperishable renown in the benefit 
thus conferred. Were I to enlarge on the relation of the 
achievements of science to the comforts and enjoyments of man, 
I should have to refer to the present epoch as one of the 
most important in the history of the world. At no former period 
did science contribute so much to the uses of life and the wants of 
society. And in doing this it has only been fulfilling that mission 
which Bacon, the great father of modern science, appointed for it, 
when he wrote that ‘ the legitimate goal of the sciences is the endow- 
ment of human life with new inventions and riches,’ and when he 
sought for a natural philosophy which, not spending its energy on 
barren disquisitions, ‘should be operative for the benefit and endow- 
ment of mankind.’ Looking, then, to the fact that, while in our time 
all the sciences have yielded this fruit, engineering science, with 
which I have been most intimately connected, has pre-eminent] 
advanced the power, the wealth, and the comforts of mankind, 
shall probably best discharge the duties of the office I have the 
honour to fill by stating as briefly as possible the rhore recent scien- 
tific discoveries which have so influenced the relations of social life. 
I shall, therefore, not dwell so much on the progress of abstract 
science, important as that is, but shall rather endeavour briefly to 
examine the application of science to the useful arts, and the results 
which have followed, and are likely to follow, in the improve- 
ment of the condition of society. The history of man throughout 
the gradations and changes which he undergoes in advancing from 
a primitive barbarism to a state of civilisation shows that he 
has been chiefly stimulated to the cultivation of science and the 
development of his inventive powers by the urgent necessity 
of providing for his wants and securing his safety. There is no 
nation, however barbarous, which does not inherit the germs of 
civilisation, and there is scarcely any which has not done something 
towards applying the rudiments of science to the purposes of daily 
life. Among the South Sea Islanders, when discovered by Cook, the 
applied sciences —if I may use the term— were not entirely unknown. 
They had observed something of the motions of the heavenly bodies, 
and watched with interest their revolutions, in order to apply this 
knowledge to the division of time. They were not entirely deficient 
in the construction of instruments of husbandry, of war, and of 
music. They had made themselves acquainted with the rudiments 
of shipbuilding and navigation in the construction and management 
of their canoes. Cut off from the influence of European civilisation, 
and deprived of intercourse with higher grades of mind, we still find 
the inierent principle of progression exhibiting itself, and the inven- 
tive and reasoning powers developed in the attempt to secure the 
means of subsistence. Again, if we compare man as he exists in 
small communities with his condition where large numbers are con- 
gregated together, we find that densely populated countries are 
the most prolific in inventions, and advance most rapidly in 
science. Because the wants of the many are greater than those 
of the few, there is a more vigorous struggle against the 
natural limitations of supply, a more careful husbanding of 
resources, and there are more minds at work. This fact is strikingly 
exemplified in the history of Mexico and Pern, and its attestation is 
found in the numerous monuments of the past which are seen in 
Central America, where the remains of cities and temples, and vast 
public works, erected by a people endowed with high intellectual 
acquirements, can still be traced. There have been discovered a 
system of canals for irrigation; long mining galleries cut in the solid 
rock in search of lead, tin, and copper; pyramids not unlike those 
of Egypt; earthenware vases and cups, and manuscripts containing 
the records of their history; all testifying to so high a degree of 
scientific culture and practical skill that, looking at the cruelties 
which attended the conquests of Cortes and Pizarro, we may well 
hesitate as to which had the stronger claims on our sympathy, the 
victors or the vanquished. In as to notice those branches 
of science with which I am but imperfectly acquainted, I shall have 
to claim your indulgence. This association, as you are aware, does 








not confine its discussions and in ions to any particular 
science; and one advan’ of this is, that it leads to the 
division of labour, while the attention each department receives, and 
the harmony with which the plan has hitherto worked, afford the 
best guarantee of its wisdom and proof of its success. In the 
early history of astronomy, how vague and unsatisf ctory w rethe wild 
theories and conjectures which supplied the place of demonstrated 
physical truthsand carefully observed laws! How immeasurably small, 
what a very speck does man appear, with all the wonders of his in- 
vention, when contrasted with the mighty works of *'e Creator; 
and how imperfect is our apprehension, even in the highest flights 
of poetic imagination, of the boundless depths of space! These re- 
flections naturally suggest themselves in the contemplation of the 
works of an Almighty Power, and impress the mind with a 
reverential awe of the great Author of our existence. The great 
revolution which laid the foundation of modern astronomy, and 
which, indeed, marks the birth of modern physical science is chiefly 
due to three or four distinguished philosophers. Tycho Brahe, by 
his system of accurate measurement of the positions of the heavenly 
bodies; Copernicus, by his history of the solar system; Galileo, by 
the application of the telescope ; and Kepler, by the discovery of the 
laws of the planetary motions, all assisted in advancing, by prodigious 
strides, towards a true knowledge of the constitution of the universe. 
It remained for Newton to introduce, at a later period, the idea of 
an attraction varying directly as the mass, and inversely as the 
square of the distance, and thus to reduce celestial phenomena 
to the greatest simplicity, by comprehending them under a single 
law. Without tracing the details of the history of this science, 
we may notice that, in more recent times, astronomical discoveries 
have been closely connected with high mechanical skill in the cou- 
struction of instruments of precision. The telescope has enormously 
increased the catalogue of the fixed stars, or those ‘landmarks of the 
universe,’ as Sir John Herschel terms them, ‘ which never deceive 
the astronomer, navigator, or surveyor.’ The number o; known 
planets and asteroids has also been greatly enlarged. ‘he discovery 
of Uranus resulted immediately from the perfection attained by Sir 
William Herschel in the construction of his telescope. More ree 
cently, the stracture of the nebule has been unfolded throveh the 
application to their study of the colossal telescope of Lord Rosse. 
In all these directions mucn tas been done both by our present dis- 
tinguished Astrovomer Royal and also by amateur observers in 
private observatories, all of whom, with Mr. Lassells at their head, 
are making rapid advances in this department of physical science. 
Our knowledge of the physical constitution of the ceutral body of 
our system seoms likely, at the present time, to !@ much increased. 
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temporaries, and enabled them to ascertain the time of ts rotation 
and the inclination of its axis. They a'so correctly inferre , from 
their appearance, the existence of a uminous envelope, in which 
funnel-shaped depressions revealed a olid and dark nuclea Just 
a century ago Alexander Wilson in icated the presen:: of a 
second and less luminous envelope b neat!) the outer stratum, 
and his discovery was confirmed by Sir Wiiliom Hersch :i, who was 
led to assume the presence of a double stratum of c..uds, the upper 
intensely luminous, the lower grey, and forming the penumbra of 
the spots. Observations during eclipses have rendered probable the 
supposition that a third and outermost stratum of inpeuiess transpa- 
rency encloses concentrically the other envelopes. Still more re- 
cently the remarkable discoveries of Kircboff and Bunsen require us 
to believe that a solid or liquid photosphere is seen through an atmo- 
sphere containing iron, sodium, lithium, and other metals in a va- 
porous condition. We must still wait for the application of more 
perfect instruments, and especially for the careful registering of the 
appearances of the sun by the photohelicgraph of Sir John Herschel, 
so ably employed by Mr. Warren de la Rue, Mr. Welsh, and others, 
before we can expect a solution of all the problems thus suggested. 
Guided by the same principles which have been so successful in 
astronomy, its sister science, magnetism, emerging from its infancy, 
has of late advanced rapidly in that stage of development which is 
marked by assiduous and systematic observation of the phenomena, 
by careful analysis aud presentation of the facts which they disclose, 
and by the grouping of these in generalizations, which, when the basis 
ou which they rest shall be more extended, will prepare the way for 
the conception of a general physical theory, in which all the phe- 
nomena shall be comprehended, while each shall receive its separate 
and satisfactory explanation. It is unnecessary to remind you of 
the deep interest which the British Association has at all times 
taken in the advancement of this branch of natural knowledge, 
or of the specific recommendations which, made in conjunction 
with the Royal Society, have been productive of such various and 
important results. To refer but to a single instance: we have seen 
those magnetic disturbances, so mysterious in their origin and so 
extensive in simultaneous prevalence—and which, less than twent' 
ears ago, were designated by a term specially denoting that their 
aws were wholly unknown—traced to laws of periodical recur- 
rence, revealing, without a doubt, their origin in the central body of 
our system, by inequalities which have for their respective periods 
the solar day, the solar year, and, still more remarkably, an until 
lately unsuspected solar cycle of about ten of our terrestrial years, to 
whose existence they bear testimouy in conjunction with the solar 
spots, but whose nature and causes are in all other respects still 
wrapped in entire obscurity. We owe to General Sabine, especially, 
the recognition and study of these and other solar magnetic in- 
fluences and of the magnetic influence of the moon similarly attested 
by concurrent determinations.in many parts of the globe, which are 
now held to constitute a distinct branch of this science not in- 
appropriately named “celestial,” as distinguished from purely 
terrestrial magnetism. We ought not in this town to forget that the 
ng | rapid advance which has been made in our time in chemistry 
is due to the law of equivalents, or atomic theory, first dis~ 
covered by our townsman, John Dalton. Since the develop- 
ment of this law its progress bas been unimpeded, and it has 
had a most direct bearing on the comforts and enjoymentg 
of life. A knowledge of the constituents of food has led to 
important deductions as to the relative nutritive value and 
commercial importance of different materials. Water has been 
studied in reference to the deleterious impurities with which it is so 
apt to be contaminated in its distribution to the inhabitants of large 
towns. The power of analysis, which enables us to detect adultvra- 
tions, has been invaluable to the public health, and would bs much more 
so if it were possible to obviate the difficulties which have prevented 
the operation of recent legislation on this subject We have another 
proof of the utility of this science in its application to medicine; and 
the estimation in which it is held by the medical profession is the 
true index of its value in the diagnosis and treatment of disease. 
The largest developments of chemistry. however, have been in con- 
nection with the useful arts What would now be the condition of 
calico-printing, bleaching. dyeing, and even agriculture itself, if they 
had been deprived of the aid of theoretic chemistry ? For example, 
aniline - fist discovered in coal tar by Dr. Hoffman, who has so 
admirably developed its properties—is now most extensively used as 
the basis of red, blue, violet, and green dyes. This important dis- 
covery will probably, in a few years, render this country inde- 
pendent of the world for dye stuffs; and it is more than probable 
that England, instead of drawing her dye stuffs from foreign 
countries, may herself become the centre from which all the 
world will be supplied. It is an interesting fact that, at the 
same time, in another branch of this science, M. Tournet has 
lately demonstrated that the colours of gems, such as the emerald 
aqua-marina, amethyst, smoked rock crystal, and othe 
are due to volatile hydro-carbons, first noticed by Sir David 
Brewster in clouded topaz, and that they are not derived from 
metallic oxides, as has been hitherto believed. Another remarkable 
advance has recently been made by Bunsen and Kirchoff in the 
application of the coloured rays of the prism to analytical research, 
We may consider their discoveries as the commencement of a new 
era in anlytical chymistry, from the extraordinary facilities they 
afford in the qualitative detection of the minutest traces of elemen- 
tary bodies. The value of this method has been proved by the 
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and it has yielded another remarkable result in demonstrating the 
existence of iron and six other known metals in the sun. In 
noticing the more recent discoveries in this important science I 
must not pass over in silence the valuable light which chymist 
has thrown upon the composition of iron and steel. Althoug 
Despretz demonstrated many years that iron would combine with 
nitrogen, yet it was not until 1857 that Mr. C. Binks proved that 
ni n is an essential element of steel, and more recently M. Carou 
and M. Fremy have further elucidated this subject; the former 
showing that cyanogen, or cyanide of ammonium, is the essential 
element which converts wrought iron into steel; the latter combining 
iron with nitrogen through the medium of ammonia, and then 
converting it into steel by bringing it at the proper tem- 
perature into contact with common coal gas. There is little doubt 
that in a fow years these discoveries will enable Sheffield 
manufacturers to replace their present uncertain, cumbrous, and 
expensive process by a method at once simple and inexpensive, and 
so completely under control as to admit of any required degree of 
conversion being obtained with absolute certainty. Mr. Crace Calvert, 
also, has proved that cast iron contains nitrogen, and has shown that 
it is a definite compound of carbon and iron mixed with various pro- 
portions of metallic iron, according to its nature. Before leaving 
chymical science, I must refer to the interesting goog | by 
M. Deville, by which he succeeded in rapidly melting 38 or 40 1b. of 
platinum—a metal till then considered almost infusible. This dis- 
covery will render the extraction of platinum from the ore more per- 
fect, and, by reducing its cost, will greatly facilitate its application 
to the arts. It is little more than half a century since geology as- 
sumed the distinctive character of a science. Taking into considera- 
tion the aspects of nature in different epochs of the history of the 
earth, it has been found that the study of the changes at present going 
on in the world around us enables us to understand the past revolu- 
tions of the globe, and theconditions and circumstances under which 
strata have been formed and organic remains embedded and pre- 
served, The geologist has increasingly tended to believe that 
the changes which have taken place on the face of the globe, 
from the earliest times to the present, are the result of 
agencies still at work. But while it is his high office to re- 
cord the distribution of life in past ages, and the evidence of 
physical changes in the arrangement of land and water, his results 
ritherto have indicated no traces of its beginning, nor have they 
afforded evidence of the time of its future duration. Geology has 
been indebted for this progress very largely to the investigations of 
Sedgewick and the writings of Sir Charles Lyall. As an example 
of the application of geology to the practical uses of life, I may 
cite the discovery of the goldfields of Australia, which might long 
have remained hidden but for the researches of Sir Roderick 
Murchison in the Ural Mountains on the geological position of the 
strata from which the Russian gold is obtained. From this investi- 
gation he was led by inductive reasoning to believe that gold would 
be found in similar rocks, specimens of which had been sent him 
from Australia, The last years of the active life of this distinguished 
geologist have been devoted to the re-examination of the rocks of 
his native Highlands of Scotland.- Applying to them those 
principles of classification which he long since established, he has 
demonstrated taat the crystalline Jimestone and quartz rocks which 
are associated with mica schists, &c., belong by their embedded 
organic remains to the lower silurian rocks. Descending from this 
well-marked horizon, he shows the existence beneath all such 
fossiliferous strata of vast masses of sandstone and conglomerate of 
Cambrianage ; and, lastly, he has proved the existence of afund tal 
gneiss, on which all the other rocks repose, and which, occupying the 
north-western Hebrides and the west coasts of Sutherland and 
Ross, is the oldest rock formation on the British Isles, it being 
unknown in England, Wales, or Ireland. It is well known that the 
temperature increases as we descend through the earth’s crust, from 
acertain point near the surface, at which the temperature is con- 
stant. In various mines, borings, and Artesian wells the temperature 
has been found to increase about 1 deg. Fah. for every 60ft., or 
65ft. of descent. In some carefully conducted experiments during 
the sinking of Dukinfield Deep Mine—one of the deepest pits in this 
country—it was found thata mean increase of about 1 deg. in 71ft. oc- 
curred, If we take the ratio thus indicated, and assume it to extend 
to much greater depths, we should reach at two-and-a-half miles from 
the surface strata at the temperature of boiling water; and at depths 
of about 50 or 60 miles the temperature would be sufficient to melt, 
under ‘he ordinary pressure of the atmosphere, the hardest rocks. 
Reasoning from these facts, it would appear that the mass of the 
globe, at no great depth, must be in a fluid state. But this deduction 
requires to be modified by other considerations, namely, the influence 
of — on the fusing point, and the relative conductivity of the 
rocks which form the earth’s crust. T'o solve these questions a series 
of important experiments were instituted by Mr. Hopkins, in the 
rosecution of which Dr. Joule and myself took part; and after a 
ong and laborious investigation it was found that the temperature 
of fluidity increased about 1 deg. Fah, for every 500 1b. of pres- 
sure in the case of spermaceti, bees’-wax, and other similar substances. 
However, on extending these experiments to less compressible sub- 
stances, such as tin and barytes, a similar increase was not observed. 
But this series of experiments has been unavoidably interrupted, nor is 
the series on the conductivity of rocks entirely finished. Until they 
have been completed by Mr. Hopkins we can only make a partial 
use of them in forming an opinion of the thickness of the earth's 
solid crust. Judging, however, alone from the greater conductivity 
of the igneous rocks, we may calculate that the thickness cannot 
possibly be less than nearly three times as great as that calculated 
on the usual suppositions of the conductive power of the terrestrial 
mass at enormous depths being no greater than that of the super- 
ficial sedimentary beds. Other modes of investigation which Mr. 
Hopkins has brought to bear on this question appear to lead to the 
conclusion that the thickness of the earth's crust is much greater 
even than that above stated. This would require us to assume that 
a part of the heat in the crust is due to superficial and external rather 
than central causes. This does not bear directly against the doctrine 
of central heat, but shows that only a part of the increase of tempe- 
rature observed in mines and deep wells is due to the outward tlow 
of that heat. Touching those highly interesting branches of science, 
Botany and Zoology, it may be considered yresumptuous in 
me to offer any remarks, I have, however, nct entirely neg- 
lected, in my earlier days, to inform myself of certain 
portions of natural history, which cannot but be attractive 
to all who delight in the wonderful beauties of natural objects. 
How interesting is the organisation of animals and plants; how 
admirably adapted to their different functions and spheres of life. 
They want nothing, yet have nothing superfluous. Every organ is 
adapted perfectly to its functions; and the researches of Owen, 
Agassiz, Darwin, Hooker, Daubeney, Babington, and Jardine, fully 
illustrate the perfection of the animal and vegetable economy of 
nature. ‘Two other important branches of scientific research, 
Geography and Ethnology, have for some years been united, in this 
association, iu one section, and that probably the most attractive and 
yopular of them all. We are much indebted to Sir Roderick 
furchison, among other members of the association, for its con- 
tinued prosperity, and the high position it has attained in public 
estimation. The spirit of enterprise, courage, and perseverance 
displayed by our travellers in all parts of the world have been 
werfully stimulated and well supported by the Geographical 
ociety; and the prominence and rapid publicity given to discove- 
ries by that body have largely promoted geographical research. In 
physical geography the late Baron von fiumboldt has been one of 
the ane contributors, and we are chiefly indebted to his personal 
researches and numerous writings for the elevated position it now 
holds among the sciences. ‘To Humboldt we owe our knowledge of 
the physi features of Central and Southern America. To Parry, 
Sir James Ross, and Scoresby we are indebted for discoveries in 
the Arctic and Antartic regions, Geography has also been 
advanced by the first voyage of Franklin do 
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tion in search of a North-West passage, followed by others in search 
of the unfortunate men who perished in their attempt to reach those 
ice-bound regions, so often stimulated by the untiring energy of a 
high-minded woman. In addition to these the discoveries of 
Dr, Livingstone in Africa have opened to us a wide field of future 
enterprise along the banks of the Zambesi and its tributaries. To 
these we may add the explorations of Captain Burton in the same 
continent, and those also by Captain Speke and Captain Grant of a 
hitherto unknown region, in which it has been suggested that the 
White Nile has its source, flowing from one of two immense lakes, 
upwards of 300 miles long by 100 miles broad, and situated at an 
elevation of 4,000ft. above the sea. To these remarkable discoveries 
I ought to add an honourable mention of the sagacious and perilous 
exploration of Central and Northern Australia by Mr. M’Douall 
Stuart. Having glanced, however imperfectly, at some of the most 
important branches of science which engage the attention of members 
of this association, I would now invite attention to the mechanical 
sciences, with which I am more familiarly acquainted. They may 
be divided into theoretical mechanics and dynamics, comprising the 
conditions of equilibrium and the laws of motion; and applied 
mechanics, relating to the construction of machines. I have 
already observed that practice and theory are twin sisters, 
and must work together to insure a steady progress in mechan- 
ical art. Let us, then, maintain this union as the best and safest 
basis of national progress, and, moreover, let us recognise it 
as one of the distinctive aims of the anuual re-unions of this 
association. During the last century the science of applied mechanics 
has made strides which astonish us by their magnitude; but even 
these, it may reasonably be hoped, are but the promise of future and 
more wonderful enlargements. I therefore propose to offer a succinct 
history of these improvements, as an instance of the influence of 
scientific progress on the wellbeing of society. I shall take in re- 
view the three chief aids which engineering science has afforded to 
national progress—namely, canals, steam navigation, and railways; 
each of which has promoted an incalculable extension of the in- 
dustrial resources of the country. One hundred years ago the only 
means for the conveyance of inland merchandise were the pack- 
horses and wagons on the then imperfect highways. It was reserved 
for Brindley, Smeaton, and others to introduce a system of canals, 
which opened up facilities for an interchange of commodities at a 
cheap rate over almost every part of the country. The impetus 
given to industrial operations by this new system of conveyance 
induced capitalists to embark in trade, in mining, and in the 
extension of manufactures in almost every district. These 
improvements continued for a series of years, until the whole 
country was intersected by canals requisite to meet the demands 
of a greatly extended industry. But canals, however well adapted 
for the transport of minerals and merchandise, were less suited 
for the conveyance of passengers. The speed of the canal boats 
seldom exceeded from two and a-half to three miles an hour, and 
in addition to this the projectors of canalssometimes sought to take 
an unfair advantage of the Act of Parliament, which fixed the tariff 
at so much per ton per mile, by adopting circuitous routes, under the 
erroneous impression that mileage was a consideration of great im- 
portance in the success of such undertakings. It is in consequence 
of short-sighted views and imperfect legislation that we inherit the 
numerous curves and distortions of our canalsystem. These defects 
in construction rendered canals almost useless for the conveyance of 
passengers, and led to the improvement of the common roads and the 
system of stage coaches ; so that, before the year 183"), the chief pub- 
lic highways of the country had attained a remarkable smoothness 
and perfection, and the lightness of our carriages and the celerity 
with which they were driven, still excite the admiration of those who 
remember them, These days of an efficiently worked system, which 
tasked the power and speed of the horse to the utmost, have now been 
succeeded by changes more wonderful than any that previously oc- 
curred in the history of the human race. Scarcely had the canal 
system been fully developed when a new means of propulsion was 
adopted—namely, steam. I need not recount to you the enterprise, 
skill, and labour that have been exerted in connection with steam 
navigation. You have seen its results on every river and every sea ; 
results we owe to the fruitful minds of Miller, Symington, Fulton, 
and Henry Bell, who were the pioneers in the great march of pro- 
gress. Viewing the past, with a knowledge of the present anda 
prospect of the future, it is difficult to estimate sufficiently the bene- 
fits that have been conferred by this application of mechanical science 
to the purposes of navigation. Power, speed, and certainty of action 
have been attained on the most gigantic scale. The celerity with 
which a modern steamer, with a thousand tons of merchandise and 
some hundreds of human beings on board, cleaves the water and 
pursues her course far surpasses the most sanguine expectations of 
a quarter of a century ago, and indeed almost rivals the speed of the 
locomotive itself. Previous to 1812, our intercourse with foreign 
countries and with our colonial possessions depended entirely upon 
the state of the weather. It was only in favourable seasons that a 
ssage was open, and we had often to wait days, or even a week, 
vefore Dublin could be reached from Holyhead. Now this distance 
of 63 miles is accomplished in all weathers in little more than three 
hours. The passage to America used to occupy six weeks or two 
months; now it is accomplished in eight or ninedays. The 
round the Cape to India is reduced from nearly half a year to less 
than a third of that time, while that country may be reached by the 
overland route in less than a month. ‘These are a few of the 
benefits derived from steam navigation, and, as it is yet far 
from perfect, we may reasonably calculate on still greater ad- 
vantages in our intercourse with distant nations. 1 will not 
here enter upon the subject of the numerous improvements which 
have so rapidly advanced the progress of this important service. 
Suffice it to observe that the paddle-wheel system of propulsion has 
maintained its superivrity over every other method yet adopted for 
the attainment of speed, as by it the best results are obtained with 
the least expenditure of power. In ships of war the screw is indis- 
pensable, on account of the security it affords to the engines and 
machinery, from their position in the hold below the water line, and 
because of the facility it offers in the use of sails, when the screw is 
raised from its position in the well to a recess in the stern prepared 
for that purpose. It is also preferable in ships which require auxiliary 
power in calms and adverse winds, so as to expedite the voyage 
and effect a considerable saving upon the freight. The public mind 
had scarcely recovered itself from the changes which steam naviga- 
tion had caused, and the impulse it had given to commerce, when a 
new and even more gigantic power of locomotion was inaugurated, 
Less than a quarter of a century had elapsed since the first steam- 
boats floated on the waters of the Hudson and the Clyde, when 
the achievements thence resulting were followed by the appli- 
cation of the same agency to the almost superhuman flight of 
the locomotive and its attendant train. I well remember the 
competition at Rainhill in 130, and the incredulity every- 
where evinced at the proposal to run locomotives at twenty 
miles an hour. Neither George Stephenson himself, nor 
any one else, had at that time the most distant idea of the 
capabilities of the railway system. On the contrary, it was 
generally considered impossible to exceed ten or twelve miles an 
hour; and our present high velocities, due to high-pressure steam 
and the tubular system of boilers, have surpassed the most sanguine 
expectations of engineers. The sagacity of George Stephenson at 
once seized upon the suggestion of Henry Booth, to employ tubular 
boilers ; and that, united to the blast-pipe, previously known, has 
been the means of effecting all the wonders we now witness in a 
system that has done more for the development of practical science, 
and the civilisation of man, than any discovery since;the days of 
Adam. From a consideration of the changes which have been 
effected in the means for the interchange of commodities I pass on 
to examine the progress which has been made in their production. 
And, as the steam-engine has been the basis of all our modern maau- 
facturing industry, I shall glance at the steps by which it has been 
perfected. Passing over the somewhat mythical fame of the Marquis 
of Worcester, and the labours of Savery, Beighton, and Newcomen, 
we come at once to discuss the state of mechanical art at the time 








when James Watt brought his gigantic powers to the improvement 


of the steam engine. At that time the tools were of the rudest con- 
struction, —_— everything being done by hand, and, in consequence, 
wood was much more extensively employed than iron. Under these 
circumstances, Watt invented separate condensation, rendered 
the engine double acting, and converted its rectilinear motion into 
a circular one suitable for the purposes of manufacture. But the 
discovery at first made little way, the public did not understand it, 
anda series of years elapsed before the difficulties, commercial and 
mechanical, which opposed its application, could be overcome. 
When the certainty pyre had been demonstrated, Watt was 
harassed by infringements of his patent, and lawsuits for the main- 
tenance of his rights. Inventors, and pretended inventors, set up 
claims, and entered into combination with manufacturers, miners, 
and others, to destroy the patent and deprive him of the just fruits of 
his labour and genius. Such is the selfish heartlessness of mankind 
in dealing with discoveries not their own, but from which they 
expect to derive benefit. The steam engine, since it was introduced 
by Watt, has changed our habits in almost every condition of life. 
Things which were luxuries have become necessaries, and it has 
given to the poor man in all countries in which it exists a degree of 
comfort and independence and a participation in intellectual culture 
unknown before its introduction, It has increased our manufactures 
tenfold, and has lessened the barriers which time and space inter- 
pose. It ploughs the land and winnows and grinds the corn. It 
spins and weaves our textile fabrics. In mining it pumps, winds, 
and crushes the ores. It performs these things with powers 
so great and so energetic as to astonish us at their im- 
mensity, while they are at the same time perfectly docile, 
and completely under human control. In war it furnishes 
the means of aggression, as in peace it affords the bonds of concilia- 
tion, and in fact places within reach a power which, properly ap- 
plied, produces harmony and goodwill among men, and leads to the 
happiest results in every condition of human existence. We may, 
therefore, well be proud of the honour conferred on this country as 
the cradle of its origin, and as having fostered its development from 
its earliest applications to its present high state of perfection. I 
cannot conclude this notice of the steam-engine without observing 
the changes it is destined to effect in the cultivation of the soil. It 
is but a short time since. it was thought inapplicable to agricultural 
purposes from its great weight and expense. But more recent ex- 
perience has proved this to be a mistake, and already in most districts 
we find that it has been pressed into the service of the farm. The 
small locomotive, mounted on a frame with four wheels, travels from 
village to village with its attendant the thrashing machine, perform- 
ing the operations of thrashing, winnowing, and cleaning at less than 
one-half the cost by the old and tedious process of hand-labour. Its 
application to ploughing and tillage on a large scale is, in my opinion, 
still in its infancy, and I doubt not that many members of this asso- 
ciation will live to see the steam plough in operation over the whole 
length and breadth of the land. Much has to be done before this im- 
portant change can be successfully accomplished ; but, with the aid 
of the agriculturist preparing the land so as to meet the requirements 
of steam machinery, we may reasonably look forward to a new era 
in the cultivation of the soil. The extraordinary developments of 
practical science in our system of textile manufacture are, however, 
not entirely due to the steam engine, although they are now in a great 
measure dependent on it. The machinery of these manufactures 
had its origin before the steam engine had been applied, except for 
mining purposes; and the inventions of Arkwright, Hargreaves, 
and Crompton were not conceived under the impression that steam 
would be their moving power. On the contrary, they de- 
pended upon water; and the cotton machinery of this district had 
attained considerable perfection before steam came to the aid of the 
manufacturer, and ultimately enabled him to increase the production 
to its present enormous extent. I shall not attempt a description of 
the machinery of the textile manufactures, because ocular inspection 
will be far more acceptable. I can only refer you to a list of esta- 
blishments in which you may examine their operations on a large 
scale, and which I earnestly recommend to your attention. I may, 
however, advert to a few of the improvements which have marked 
the progress of the manufacturing system in this country. When 
Arkwright patented his water-frames, in 1767, the annual con- 
sumption of cotton was about 4,000,000lb. weight. Now it is 
1,200,000,000 lb. weight—300 times as much. Within half a 
century the number of spindles at work, spivning cotton alone, has 
increased tenfold; while, by superior mechanism, each spindle pro- 
duces 50 per cent. more yarn than on the old system. Hence the 
importance to which the cotton trade has risen, equalling, at the 
present time, the whole revenue of the three kingdoms, or 
£70,000,000 sterling per annum. As late as 1820 the power-loom 
was not in existence ; now it produces about 14,000,000 yards of cloth, 
or, in more familiar terms, nearly 8,000 miles of cloth per diem. 1 
give these particulars to show the immense power of production of 
this country, and to afford some conception of the number and 
quality of the machines which effect such wonderful results. Mule 
spinning was introduced by Crompton, in 1787, with about 
twenty spindles to each machine. ‘The powers of the machine were, 
however, rapidly increased; and now it has been so perfected that 
2,000 or even 3,000 spindles are directed by a single person. At first 
the winding on, or forming the shape of the cop, was performed by 
hand; but this has been superseded by rendering the machine 
automatic, so that it now performs the whole operation of drawing, 
stretching, and twisting the thread, and winding it on to the exact 
form, ready for the reel or shuttle, as may be required. ‘These and 
other improvements in carding, roving, combing, spinning, and 
weaving, have established in this country an entirely new system of 
industry; it has given employment to greatly increased numbers, 
and a more intelligent class of workpeople. Similarly important 
improvements have been applied to the machinery employed in the 
manufacture of silk, flax, and wool; and we have only to watch the 
processes in these different departments to be convinced that they 
owe much to the development of the cotton manufacture. In the 
manufacture of worsted the spinning jenny was not employed at 
Bradford until 1790, nor the power-loom until about 1825. ‘The pro- 
duction of fancy or mixed goods from alpaca and mohair wool, intro- 
duced to this country in 1836, is, perhaps, the most striking example 
of a new creation in the art of manufacture, and is chiefly due to 
Mr. Titus Salt, in whose immense palace of industry, at Saltaire, it 
may be seen in the greatest perfection. In flax machinery the late 
Sir Peter Fairbairn was one of the most successful inventors, and 
his improvements have contributed to the rapid extension of this 
manufacture. I might greatly extend this description of our 
manufacturing industry, but I must for the present be brief, in order 
to point out the dependence of all these improvements on the iron 
and coal so widely distributed among the mineral treasures of our 
island. We are highly favoured in the abundance of these minerals, 
deposited with an unsparing hand by the great Author of Nature, 
under so slight a covering as to bring them within reach of the 
miner's art. ‘l'o them we owe our present high state of perfectionin 
the useful arts; and to their extended application we may safely 
attribute our national progress and wealth. So that, looking to the 
many blessings which we daily and hourly receive from these sources 
alone, we are impressed with devotional feelings of gratitude to the 
Almighty for the manifold bounties He has bestowed on us. Previ- 
ously to the inventions of Henry Cort the manufacture of wrought 
iron was of the most crude and primitive description. A hearth and 
a pair of bellows was all that was employed. But since the 
introduction of puddling the iron-masters have increased the 
production to an extraordinary extent, down to the present 
time when processes for the direct conversion of wrought iron on 
a large scale are being attempted. A consecutive series of 
chemical researches into the different processes, from the calcining 
of the ore to the production of the bar, carried on by Dr. Percy and 
others, has led to a revolution in the manufacture of iron; and, 
although it is at the present moment in a state of transition, it never- 
theless requires no very great discernment to perceive that steel and 
iron of any required tenacity will be made in the same furnace, with 
a facility and certainty never before attained. This has been effected 
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to some extent by improvements in puddling; but the process of 
Mr. Bessemer—first made known at the meetings of this association at 
Cheltenham—affords the highest promise of certainty and perfection 
in the operation of converting the melted pig direct into steel or iron, 
and is likely to lead to the most important developments in this 
manufacture. These improvements in the production of the material 
must, in their turn, stimulate its application on a larger scale, 
and lead to new constructions. In iron shipbuilding an immense 
field is opening before us. Our wooden walls have, to all appear- 
ance, seen their last days; and, as one of the early pioneers in iron 
construction, as applied to shipbuilding, I am highly gratified to 
witness a change of opinion that augurs well for the security of the 
liberties of the country. From the commencement of iron shipbuild- 
ing, in 1830, to the present time, there could be only one opinion 
among those best acquainted with the subject—namely, that iron 
must eventually supersede timber in every form of naval construc- 
tion. The large ocean steamers, the Himalaya, the Persia, and the 
Great Eastern, abundantly show what can be done with iron, 
and we have only to look at the new system of casing ships with 
armour plates to be convinced that we can no longer build wooden 
vessels of war with safety to our naval superiority and the best in- 
terests of the country. 1 give no opinion as to the details of the 
reconstruction of the navy—that is reserved for another place—but 
I may state that I am fully persuaded that the whole of our ships of 
war must be rebuilt of iron, and defended with iron armour cal- 
culated to resist projectiles of the heaviest description at high 
velocities. In the oa y stages of iron shipbuilding, I believe I was 
the first to show, by a long series of experiments, the superiority of 
wrought iron over every other description of material in security 
and strength, when judiciously applied in the construction of ships 
of every class. Other considerations, however, affect the question 
of vessels of war; and although numerous experiments were made, 
yet none of the targets were on a scale sufficient to resist more than 
a 6-pounder shot. It was reserved for our scientific neighbours, the 
French, to introduce thick iron plates as a defensive armour for 
ships. The success which has attended the adoption of this new 
system of defence affords the prospect of invulnerable ships of war, 
and hence the desire of the Government to remodel the navy on an 
entirely new principle of construction, in order that we may retain 
its superiority as the great bulwark of the nation. A committee 
has been appointed by the War-office and the Admiralty for the 
purpose of carrying out a scientific investigation of the subject, 
so as to determine—first, the best description of material to 
resist projectiles; secondly, the best method of fastening and 
applying that material to the sides of ships and land 
fortifications ; and, lastly, the thickness necessary to resist 
the different descriptions of ordnance. It is asserted, probably 
with truth, that whatever thickness of plates is adopted for 
casing ships, guns will be constructed capable of destroying them. 
But their destruction will even then be a work of time, and I 
believe, from what I have seen in recent experiments, that with 
eyed armour it will require not only the most powerful ordnance, 
ut also a great concentration of fire, before fracture will ensue. If 
this be the case, a well constructed iron ship, covered with sound 
plates of the proper thickness, firmly attached to its sides, will, for a 
considerable time, resist the heaviest guns which can be brought to 
bear against it, and be practically shot-proof. But our present means 
are inadequate for the production of large masses of iron, and we 
a | trust that, with new tools and machinery, and the skill, energy, 
and perseverance of our manufacturers, every difficulty will be 
overcome, and armour plates produced which will resist the heaviest 
existing ordnance. The rifling of heavy ordnance, the introduction 
of wrought iron, and the new principle of construction with 
strained hoops, have given to all countries the means of increas- 
ing enormou..y the destructive power of their ordnance. One 
of the results of this introduction of wrought iron, and cor- 
rect principles of manufacture, is the reduction of the weight 
of the new guns to about two-thirds the weight of the 
older cast iron ordnance. Hence follows the facility with 
which guns of much greater power can be worked, while the 
range and precision of fire are at the same time increased. But these 
improvements cannot be confined to ourselves. Other nations are 
increasing the power and range of their artillery in a similar degree, 
and the energies of the nation must, therefore, be directed to main- 
tain the superiority of our navy in armour as well as in armament. 
We have already seen a new era in the history of the construction 
of bridges, resulting from the use of iron; and we have only to 
examine those of the tubular form over the Conway and Menai 
Straits to be convinced of the durability, strength, and lightness of 
tubular constructions applied to the support of railways or common 
roads in spans which ten years ago were considered beyond the reach 
of human skill. When it is considered that stone bridges do not 
exceed 150ft. in span, nor cast iron bridges 25v'ft., we can estimate 
the progress which has been made in crossing rivers 400 or 500ft. in 
width without any support at the middle of the stream. Even spans 
greatly in excess of this may be bridged over with safety provided 
we do not exceed 1,800 to 2,000ft., when the structure would be de- 
stroyed by its own weight. It is to the exactitude and accuracy of 
our machine tools that our machinery of the present time owes its 
smoothness of motion and certainty of action. When I first entered 
this city the whole of the machinery was executed by hand. There 
were neither planing, slotting, nor shaping machines, and, with 
the exception of _very imperfect lathes and a few drills, the 
een ed operations of construction were effected entirely by the 
sands of theworkmen. Noweverything is done by machine tools with 
a degree of accuracy which the unaided hand could never accom- 
plish. The automaton, or self-acting machine tool, has within itself 
an almost creative power ; in fact, so great are its powers of adapta- 
tion, that there is no operation of the human hand that it does not 
imitate. For many of these improvements the country is indebted 
to the genius of our townsmen, Mr. Richard Roberts and Mr. J oseph 
Whitworth. The importance of these constructive machines is, 
moreover, strikingly exemplified in the Government works at Wool- 
wich and Enfield Lock, chiefly arranged under the direction of 
Mr. Anderson, the present inspector of machinery, to whose skill 
and ingenuity the country is greatly indebted for the efficient state 
of those great arsenals.. Among the changes which have largely 
contributed to the comfort and enjoyment of life are the improve- 
ments in the sanitary condition of towns. These belong probably 
to the province of social rather than mechanical science; but I can- 
not omit to notice some of the great works that have of late years 
been constructed for the supply of water and for the drainage of 
towns. In former days 10 gallons of water to each person per day 
was considered an ample allowance. Now 30 gallons is much 
nearer the rate of consumption. I may instance the waterworks of 
this city and of Liverpool, each of which yield a supply of from 
20 gallons to 30 gallons of water to each inhabitant. In the former 
case the water is collected from the Cheshire and Derbyshire 
hills, and, ,after being conveyed in tunnels and aqueducts a 
distance of ten miles to a reservvir, where it is strained and 
purified, it is ultimately taken a further distance of eight 
miles in pipes, in a perfectly pure state, ready for distribution. 
The greatest undertaking of this kind, however, yet accomplished 
is that by which the pure waters of Loch Katrine are distributed to 
the city of Glasgow. This work, recently completed by Mr. Bate- 
man, who was also the coustructor of the waterworks of this city, is 
of the most gigantic character, the water being conveyed in acovered 
tunnel a distance of 27 miles, through an almost impassable country 
to the service reservoir, about eight miles from Glasgow. By this 
means 4) million gallons of water per day are conveyed through the 
hills which flank Ben Lomond, and after traversing the sides of Loch 
Chon and Loch Aird, are finally discharged into the Mudgdock Basin 
where the water is impounded for distribution. We may reasonably 
look forward to an extension of similar benefits to the metropolis, by 
the same engineer, whose energies are now directed to an examina- 
tion of the pure fountains of Wales, from whence the future supply 
of water to the great city is likely to be derived. A work of so 
gigantic a character may be looked upon as problematical, but when 
it is known that six or seven millions of money would be sufficient 
or its execution, I can see no reason why an undertaking of so much 





consequence to the health of London should not ultimately be accom- 
plished. In leaving this subject, I cannot refrain from an expression 
of deep regret at the loss which science has sustained through the 
death of one of our vice-presidents, the late Professor Hodgkinson. 
For a long series of years he and I worked together in the same 
field of scientific research, and our labours are recorded in the 
“ Transactions” of this and other associations. To Mr. Hodgkinson 
we owe the determination of the true form of cast-iron beams, or 
section of greatest strength; the law of the elasticity of iron under 
tensile and compressive forces; and the laws of resistance of 
columns to compression. I look back to the days of our joint 
labour with unalloyed pleasure and satisfaction. I regret tosay that 
another of our vice-presidents, my friend, Mr. Joseph Whitworth, is 
unable to be present with us through serious, but I hope not dangerous 
illness. To Mr. Whitworth mechanical science is indebted for some 
of the most accurate and delicate pieces of hanism ever executed ; 
and the exactitude he has introduced into every mechanical operation 
will long continue to be the admiration of posterity. His system of 
screw threads and gauges is now in general use throughout Europe. 
We owe to him a machine for measuring with accuracy to the 
millionth of an inch, employed in the production of standard 
gauges; and his laborious and interesting experiments on rifled 
ordnance have resulted in the production of a rifled small arm and 
gun, which have never been sw ed for range and precision of 
fire. It is with pain that I have to refer to the cause which 
deprives me of his presence and support at this meeting. A 
brief allusion must be made to that marvellous discovery which 
has given to the present generation the power to turn the spark 
of heaven to the uses of speech; to transmit along the slender 
wire for a thousand miles a current of electricity that renders 
intelligible words and thoughts. This wonderful discovery, 
so familiar to us, and so useful in our communications to 
every part of the globe, we owe to Wheatstone, ‘Thomson, 
De la Rive, and others. In land telegraphy the chief dif- 
ficulties have been surmounted, but in submarine telegraphy much 
remains to be accomplished. Failures have been repeated so often 
ae to call for a commission on the part of the Government to inquire 
into the causes, and the best means of overcoming the difliculties 
which present themselves. I had the honour to serve on that com- 
mission, and I believe that from the report, and mass of evidence and 
experimental research accumulated, the public will derive very im- 
portant information. It is well known that three conditions are 
essential to success in the construction of ocean telegraphs— perfect 
insulation, external protection, and appropriate apparatus for laying 
the cable safely on its ocean bed. That we are far from having suc- 
ceeded in fulfilling these conditions is evident frcin the fact that out 
of 12,000 miles of submarine cable which have been laid since 1851, 
only 3,000 miles are actually in working order; so that three-fourths 
may be considered as a failure and loss to the country. The insu- 
lators hitherto employed are subject to deterioration from mechanical 
violence, from chymical decomposition or decay, and from the ab- 
sorption of water; but the last circumstance does not appear 
to influence seriously the durability of cables. Electrically, india- 
rubber possesses high advantages, and, next to it, Wray’s com- 
pound and pure gutta percha far surpass the commercial gutta 
percha hitherto employed; but it remains to be seen whether 
the mechanical and commercial difficulties in the employment of 
these new materials can be successfully overcome. The external 
projecting covering is still a subject of anxious consideration. The 
objections to iron wire are its weight and liability to corrosion. 
Hemp has been substituted, but at present with no satisfactor 
result. All these difficulties, together with those connected witi 
the coiling and paying out of the cable, will no doubt yield to care- 
ful experiment and the employment of proper instruments in its 
construction, and its final deposit on the bed of the ocean. Irrespec- 
tive of inland and international telegraphy, a new system of com- 
munication has been introduced by Professor Wheatstone, whereby 
intercourse can be carried on tween private families, public 
offices, and the works of merchants and manufacturers. This appli- 
cation of electric currents cannot be too highly appreciated, from its 
great efficiency and comparatively small expense. To show to what 
an extent this improvement has been carried I may state that 1,000 
wires, in a perfect state of insulation, may be formed into a rope not 
exceeding }in. indiameter. I must not sit down without directing 
attention to a subject of deep importance to all classes—namely, the 
amount of protection inventors should receive from the laws of the 
country. ie is the opinion of many that patent laws are injurious 
rather than beneficial, and that no legal protection of this kind ought 
to be granted ; in fact, that a free-trade in inventions, as in every- 
thing else, should be established. I I am not of that opinion. 
Doubtless there are abuses in the working of the patent law as it at 
present exists, and protection is often granted to pirates and impostors 
to the detriment re real inventors. This, however, does not con- 
travene the principle of protection, but rather calls for reform and 
amendment. It is asserted by those who have done the least to 
benefit their country by inventions that a monopoly is injurious, 
and that, if the Patent Laws are defended, it should be, not on the 
ground of their benefit to the inventor, but on that of their utility to 
the nation. I believe this to be a dangerous doctrine, and I hope it 
will never be acted upon. I cannot see the right of the nation to 
appropriate the labours of a lifetime, without awarding any remune- 
ration. The nation, in this case, receives a benefit; and assuredly 
the labourer is worthy of his hire. I am no friend of monopoly, but 
neither am I a friend of injustice; and I think that before the public 
are benefitted by an invention, the inventor should be rewarded 
either by a fourteen years’ monopoly, or in some other way. Our 
Patent Laws re defective, so far as they protect pretended inventions 
but they are essential to the best interests of the State in stimulating; 
the exertions of a class of eminent men, such as Arkwright, Watt, 
and Crompton, whose inventions have entailed upon all countries 
invaluable benefits, and have done honour to the human race. To 
this association is committed the task of correcting the abuses of the 
present system, and establishing such legal provisions as shall deal 
out equal justice to the inventor and the nation at large. I must 
not forget that we owe very much to an entirely new and most at- 
tractive method of diffusing knowledge, admirably exemplified in 
the Great Exhibition of 1851, and its successors in France, Ireland, 
and America, Most of us remember the gems of art which were ac- 
cumulated in this city during the sammer of 1857, and the wonderful 
results they produced on all classes of the community. The 
baprovement of taste, and the increase of practical knowledge which 
followed these exhibitions, have been deeply felt; and hence the 
prospects which are now opening before us in regard to the Exhibi- 
tion of the next year cannot be too highly appreciated. That Exhibi- 
tion will embrace the whole circle of the sciences, and is likely to 
elevate the general culture of the public to a higher standard than 
we have ever before attained. There will be unfolded almost every 
known production of art, every ingenious contrivance in machinery, 
and the results of discoveries in science from the earliest period. 
The fine arts, which constituted no part of the Exhibition of 1851, 
and which were only partially represented at Paris and Dublin, will 
be illustrated by new creations from the most distinguished masters 
of the modern school. Looking forwards, I venture to hope for a 
great success and a further development of the principle advocated 
by this association—the union of science and art. In conclusion m 
apologies are due to you for the length of this address, and I thank 
you sincerely for the patient attention with which you have listened 
to the remarks I have had the honour to lay belore you. As the 
President of the British Association I feel that, far beyond the con- 
sideration of merely personal qualifications, my election was intended 
as a compliment to practical science, and to this great and influential 
metropolis of manufacture, where those who cultivate the theory of 
science may witness,on its grandest scale, its application to the 
industrial arts. As a citizen of Manchester I venture to assure the 
association that its intentions are appreciated; and to its members, 
as well as to the strangers who have been attracted here by this 
meeting, I offer a most cordial welcome.” 


The reading of the address occupied till twenty minutes to 
ten o'clock, 








THE TELEGRAPH CABLE REPORT. 


In compliance with the instructions given to us by your lordships 
to inquire into “the best form for the composition and outer 
covering of submarine telegraph cables,” we have the honour to in- 
form you that we have made numerous experiments and received 
the evidence of gentlemen conversant with the subject, and we beg 
to lay before your lordships the following report: — 

In the first place, however, we must express to your lordships 
how great was the loss we experienced, soon after the commence- 
ment of our inquiry, by the death of Mr. Robert Stephenson; his 
philosophical mind, his high scientific attainments, and his 
practical knowledge, peculiarly fitted him for directing an inquiry 
such as this, in which mechanical, chemical, and electrical science 
are combined; it was a subject, moreover, to which he had given 
considerable attention, and in which he took the greatest interest. 

We have, however, had the benefit of his valuable assistance in 
originally devising the course of our proceedings, and in determining 
the general experiments which we deemed it necessary to make. 

We propose to divide our report into three general heads, viz. :— 

I. A short account of the principal telegraph lines which have 
been laid. 

II. The construction and laying of submarine cables. 

III. A summary of principles which we consider should govern 
these undertakings in future. 

I, An Account or THe PrincrpaL Tetecrapa Lives WHICH HAVE 
Been Lam, 

We have appended to this report a tabular statement, showing the 
principal submarine telegraph lines which have been laid. (Appen- 
dix No. 18.) 

In 1840 Professor Wheatstone suggested to the Select Committee 
of the House of Commons on Railways the construction of a sub- 
marine telegraph between Dover and Calais, and subsequently 
further developed his plans; but the first efficient submarine tele- 
graph which was actually laid was the line between Dover and 
Calais, projected by Mr. Brett, and completed in 1851. 

The tabular statement shows that at the present time 11,364 miles 
have been laid, but of these little over 3,000 miles are actually 
working. 

The following is a list of these lines :-- 














Length 
in statute Owner of line. 
miles. 
SuaLlow WATER CABLES. | 
Black Sea—Varna to Constantinople 172 | Ottoman Government. 
Black Sea—Varna to Balaklava 856 British Government. 
Corsica and Sardinia .. .. «. il French Government. 
Dacea-Pegu .. se oe ce oe 116 Indian Government. 
Dover and Ostend... .. «+ «- 80 Submarine Telegraph Co 
Dover and Calais (Grisnez).. .. 25 ditto. 
Folkestone and Boulogne .. .. «. a4 ditto. 
England and Hanover... «+ «.. «+ = ditto. 
England and Denmark os 68 3 ditto. 
England to Holland, Orfordness, and { 119§ | Electric and Interna- 
Schevening (four lines) .. .. «- 118} tional Telegraph Co, 
England to Holland, Mismeer to 
Zandvoort .. .. «+ os oe 136 ditto, 
Holyhead and Howth (1854) oe 73 | ditto. 
Holyhead and Howth (1854) .. «. 73 ditto. 
Hurst Castle to Isle of Wight .. .«. 1 ditto, 
Firth of Forth oc 00 20 00 09 6 ditto. 
River Tay ee oe 66 90 1 ditto. 
Holyhead and Howth (1852) .. + 73 R. and 8. Newalland Co. 
Portpatrick and Donaghadee .. .. 25 British and Irish Mag- 
netic Co. 
Portpatrick and Whitehead .. -. 26 ditto. 
Portpatrick and » (1852) .. 15 ditto. 
Liverpool to Holyhead... .. .. «+ 25 a Dock Com 
mittee. 
Majorca to Minorca ee ee 83 Spanish Government. 
Denmark—across the Belt... .. -- 18 Danish Government, 
Denmark, Great Belt .. .. «+ «+ 28 b 
Swedento Denmark .. «. «. « 13 ditto. 
Sweden to Gottland .. « «+ «+ ee ditto. 
Singapore to Batavia .. .. «+ ss 650 Dutch Government. 
Tasmanian, Bass Straits .. .. «. 240 Australian Government. 
Prince Edward's Island to New 
Brunswick .. «1 «+ ee se oe 12 -——— 
Whitehaven and Isle of Man .. .«. 36 Isle of Man Electric 
Telegraph Co. 
Weymouth to Alderney, Guernsey, Channel Islands Tele- 
and Jersey .. «+ +s «8 oe 93 graph Co. 
3,074 
Der SEA CABLES. | 
Athens toSyraandScio .. .. «. 117 Greek Government. 
Atlantic .. .. 2. oo «+ of oo] 2200 Atlantic Telegraph Co. 
Barcelona to Mahon .. «+ «+ «+ 180 Spanish Government. 
Corfu and Otranto., .. «. «. + 60 editerranean Exten- 
sion Telegraph Co, 
Dardanelles to Scio and Candia, from 
Scioto Smyrna .. .. «2 «+ « 514 Levant Telegraph Co. 
Iviza to St. Antonia .. «. «- 76 Spanish Government, 
Iviza to Majorca .. .. .. «+ os 74 Ditto, 
Newfoundland and Cape Breton... 85 — 
Red Sea :— Length. 
Suez-Cossire .. «+ eo «+ 204 
Cossire-Suakin 645 
Suakin-Aden .. .. .. «+ 723 
Aden-Kooria Mooria 825 
Kooria Mooria-Muscat.. «+ 55 
Muscat-Kurrachee. . 653 
— 3,499 Red Sea and India Tele- 
Sardinia and Malta, and Malta and graph Co. 
a ae 6s os 8s 66 ae ee 700 Mediterranean Exten 
sion Telegraph Co. 
Sicily and Malta .. .. «2 «+ 70 ditto. 
Spezzia and Corsica .. .. «+ «+ 110 French Government. 
Sardinia and Bona (Cagliari to Galita) 125 ditto, 
Toulon and Algiers .. .. os 480 ditto, 
8,290 








It will be perceived that of the lines, above 8,000 miles in length, 
which are not working, 6,949 miles belong to four undertakings 
only, viz., the Atlantic, 2,200 miles; the Red Sea and India, 
8,499 miles; the Sardinia, Malta, and Corfu, 700 miles; and the 
Singapore and Batavia, 550 miles. : J 

We have classed these lines under the respective heads of lines 
laid in shallow water and deep sea lines. Under the former we place 
all lines which are at such a depth as to be liable to injury from 
anchors of ships or dredges, or from strong tidal currents; these 
may be assumed to be in depths down to about 100 fathoms. Deep 
sea lines are those which are out of reach of those dangers, in 
depths considerably beyond 100 fathoms. 

The particulars of the condition of the several cables are shown 
in the tabular statement before mentioned, and we therefore propose 
only to allude to a small number of the cables. 

Snattow Water Cases. | 

The line between Dover and Grisnez, laid in 1851 by the Sub- 
marine ‘l'elegraph Company, consisted of four copper em 
wires, each insulated with gutta-percha formed into a rope cove 
with tarred hemp and protected with iron wires of No. 1 gauge. 
These wires were worked, with occasional injuries from anchors, 
till the spring of 1859, when extensive repairs were undertaken, in 
the course of which it was found that the gutta-percha covering of 
the copper wires was in as good order as when first laid, so complete 
had been the protection afforded by the tarred hemp and the immer- 
sion in water. The iron covering was, however, corroded in places, 
especially where it had lain on a bottom exposed to the action of 
moving water. ; 

The Submarine Telegraph Company have four other lines be- 
tween England and the continent. One from Dover to Ostend, with 
six conducting wires, laid in 1853, very similar to the Dover and 
Grisnez cable, In the others, instead of the single copper wire for a 
conductor, a strand of four copper wires was introduced. Of these 





one laid in 1858, between England and Hanover, is 280 miles long, 
containing two conducting copper strands, and weighing 8 tons per 
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mile. The «her two were laid in 1859—one, a very heavy cable, 
24 miles in !-ngth, between Folkestone and Boulogne, weighing 
94 tons per mile, and containing six conducting strands of copper 
wire, insulated with gutta-percha and Chatterton’s compound, 
twisted into a rope and served with tarred hemp, protected by iron 
wires of No. 0 gauge. ‘The other is laid between England and 
Denmark, and is 350 miles long, weighing 4 tons per mile, and con- 
taining three conducting strands. The system of the Submarine 
Telegraph Company has thus been to place all the conducting wires 
they require for a particular route in one cable. 

The lines between England and Holland laid by the International 
Telegraph Company are five in number. The shallow sea which 
separates the English coast from Holland is navigated by numerous 
craft, which renders the submarine lines peculiarly liable to damage 
from ships’ anchors. The shallow water, however, on the other 
hand, renders the ord or renewal of the lines a matter of little 
difficulty. Instead of the plan of the Submarine Company of placing 
several conductors in one cable being adopted in the first four lines 
laid by the International Telegraph Company between Orfordness 
and the Hague, four single wires were laid in four separate light 
cables, weighing about two tons to the mile: the four cables were 
all united toa large and very heavy cable for a distance of three 
miles from each shore, where ships were thought more likely to drop 
their anchors. The core is a double-covered gutta-percha wire, 
wrapped with tape and yarn, and externally covered with No. 8 
galvanised iron wire laid spirally. The first cable was laid ina 

le of wind, but this cable, as well as the three others, were all 
successfully paid out, and, setting aside the constant damage from 
ships’ anchors, have generally worked well. The iron wire has, 
however, been seriously eaten away wherever it was exposed to 
moving water. It also rusts very fast in places where it rests in the 
mud on this side of the channel, but it has remained uninjured 
wherever it has been covered with the sand or silt at the bottom of 
the channel. The cables are sometimes found imbedded to great 
depths in the shingle on the English coast, and at other times 
entirely exposed. ‘The lines were so frequently damaged, both 
accidentally and occasionally — that their repair required 
the almost constant services of a vessel and crew, kept for the pur- 

se; and therefore, to put an end to so serious an expenditure, a 
large cable with four conducting wires has been laid down in their 


1. 

The Electric Telegraph Company, in laying these four cables, left 
the entire responsibility of the design, construction, and laying of 
the cables to their own officers, and employed their own vessel, 
the contractor supplying the cable, and laying it under their i:- 
structions. 

The Channel Islands telegraph is worthy of notice. This cable, 
which is 93 miles long, was laid from Portland to Alderney, 
Guernsey, and Jersey in August, 1858. It consists of a strand of 
copper wires, forming one conductor, covered with gutta-percha, and 
protected by iron wires, the weight being about 2} tons per mile. 

‘he depth is nowhere greater than 60 fathoms, The cable is laid 
across a rocky bottom, traversed by a rapid tide; but in parts there 
is sand and shingle. At the landing place in Jersey the 
cable is laid among rocks, and the first accident took 
place there in the monta of February, 1859. The cable 
was not fixed to the rocks, and in a violent gale the waves 
caused it to strike repeatedly against the rocks, and broke it. A 
repetition of this injury was prevented by clamping the cable down 
to the rocks by means of iron forks leaded into the rocks, The 
next accident occurred eight months after the laying of the cable 
four miles from the island of Portland, where the tide, which runs 
at five and six miles an hour, had caused the cable to work upon a 
ridge of rock in 25 fathoms water, which had worn it 
through ; in repairing this the cable was taken up and relaid over 
shingle in another place. In other parts, where the iron covering 
of the cable was exposed, it became corroded, the rust which formed 
being continually washed away; in other places, when it rested on 
cement stone, the wire was decayed, and in some cases the cable 
sunk into the cement stone; another cause of corrosion is stated to 
be the attachment of zoophytes and vegetation to the cable. 

In ove case the cable was so much abraded on rocks that half the 
gutta-percha and 3in. in length of copper wire was laid bare and 
worn away, leaving only an oxide of copper exposed to the water in 
the groove in which the copper had lain; and defective as this portion 
was itisstated that weak currents could still be passed through the cable. 
Another fault appears to have occurred from lightning. A thunder- 
storm took place in Jersey, and the lightning is said to have struck 
the wire on the land; a portion passing into the oflice, and de- 
stroying the instruments; another portion passing out in the land 
wires, and producing small punctures; the remainder travelling 
16 miles along the cable to within 2 miles of Guernsey, where it 
appears to have met with a weak place, and passed out into the water, 
producing a fault. 

Further particulars of the other cables will be found in the evi- 
dence and Appendix No, 18; and we propose, therefore, only to 
allude to two others. One was laid between Singapore and Batavia, 
for the Dutch Government, which weighed 21 cwt. per mile, and is 
similar in construction to the Red Sea cable—a cable which had been 
devised for a deep sea line. (See table in Appendix No, 18.) This 
line has failed, partly in consequence of injuries from anchors, and 
partly from corrosion of the outer covering, which was too weak for 
a shallow water cable. 

The other was manufactured by Mr. Henley, and laid by the 
Tasmanian Government, across Bass’s Straits in 1859, in three 
sections, and weighed two tous per mile. One section has failed, 
and is to be replaced by a stronger cable. This section wis abraded 
by the rocky bottom on which it was laid. 





On the same section a 
seaweed called kelp grows profusely, which, it is stated, enveloped 
and floated the cable in some places. ‘The new line is proposed to 
be laid on a good sandy bottom, in an altered direction, which, had 
a careful preliminary survey been made, would have been selected 
at first, and would have prevented the failure which has occurred. 





Deer Sea Cases. 

We now pass to Deep Sea Lines, and, amongst the first, notice the 
Atlantic + naar 

In 1851 Mr. Tibbet, of New York, and Mr, Frederick N. Gisborne, 
an English engineer, proposed to shorten the communication betycen 
America and Europe, by making St. John’s, Newfoundland, a port 
of call for Atlantic steamers, and constructing a telegraph from 
thence to join the American lines. In 1861 they obtained an Act 
of the Legislature of Newfoundland, which gave them the necessary 
powers, and also conferred upon them certain exclusive privik 
These gentlemen were, however, unable to fulfil the terms of 
Act, and they transferred their interest to a new company chiefly 

wromoted by Mr. Cyrus Field, Mr. Dudley Field, Mr. Peter Cooper, 

Mr. Chandler White, Mr. Moses ‘laylor, and Mr, Marshall O, Roberts, 
and called the New York, Newfoundland, and London Telegraph 
Company, 

This company obtained an Act of Incorporation in 1854, which 
conferred, amongst other privileges, the exclusive right of landing 
cables on the coasts of Newfoundland or on the islands or places 
within the jurisdiction of the Government of Newfoundland for tifty 
years, and no limit was assigned to the time within whch they were 
to exercise this right, In 1856 Mr. Cyrus Field, Sir Charles Bright, 
Mr. Brett, and Mr. Whitehouse entered into an arrangement with 
the New York, Newfoundland, and London Telegraph Company, 
by which the privilege of laying a submarine line between Europe 
and the coasts of Newfoundland and Labrador was transferred to 
them ; but these privileges were to revertto the New York, Newfound- 
land, and London Telegraph Company, if not exercised before 1862. 
These gentlemen formed the ‘At 
obtained a grant of £14,000 per annum from the British Govern- 
ment, to be paid when and so long as the line was in working order, 
and the American Government gave a similar guarantee. Upon 
this the provisional directors of the company raised £350,000, in 
shares of £1,000 each, and they undertook that the line should be 
laid in 1857. It was not until after this had been done that the 





permanent board of management was formed. 





antic Telegraph Company, and | 





Some experiments upon forms of cable best suited to the purpose 
were made at Messrs. Glass and Elliot’s works. The form selected 
was calculated to bear three tons. It consisted of a strand of seven 
copper wires, each No. 22} guage, weighing 931b. per mile, 
covered with three coats of gutta-percha, weighing 227 lb. per mile, 
served with thread jute yarn, saturated with a composition of tar 
and other materials, and coated with 18 strands of iron wire, each 
strand containing seven wires, each of No. 22 gauge; but it is to be 
regretted that there was no such thorough preliminary investiga- 
ticnastheimportance of thesubject demanded, because the undertaking 
given that it should be laid in 1857 did not afford the time necessary 
for such an inquiry. Mr. Whitehouse (Question 1838) states that 
Mr. Cyrus Field objected to further experiments because it would 
have put off the iaying of the cable for twelve months, and 
other persons admit that additional experiments should have been 
made. 

Messrs. Newall contracted for the manufacture of one-half 
of the cable, Messrs. Glass, Elliot, and Co., contracted for 
the other half; and the manufacture was commenced in 
February, 1857. Messrs. Glass, Elliot, and Co. had no covered 
works in which to stow it, and, the summer being very hot, the 
cable was partially injured by the sun. <A considerable variation in 
the conductivity of the copper wire was observed during the process 
of testing, and a standard for the conductivity of the copper was 
consequently adopted, but not till nearly the whole cable had 
been manufactured. The cable, 2,500 miles long, was finished in 
July, 1857. 

The United States steamship Niagara, said to be a vessel of 5,000 
tons, received the portion manufactured by Messrs. Newall, and her 
Majesty’s ship Agamemnon, a vessel of 3,200 tons, received the 
portion made by Messrs. Glass and Elliot. ‘The apparatus for the 
laying of the cable was scarcely complete when the ships arrived at 
Valentia. In the first expedition it was settled that the ships should 
proceed together from Valentia to Newfoundland, and as soon 
as one ship had paid out the cable on board, a joint was to 
be made with the portion on board the other ship; many objec- 
tions were raised to this course, because it was evident that, 














if the weather should happen to be bad when the joint 
was to be made, half the cable would be inevitably lost. The 
expedition left Valentia on the 7th of August, 1857, and the 
cable continued to be successfully paid out until the Ith 


August, when it broke in 2,000 fathoms of water, after about 
335 miles had been paid out. The dynamometer indicated a strain 
of 35 cwt. Upon one occasion, before this fracture occurred, the 
ship had been stopped, and the cable held by stoppers without being 
paid out, so that it was not the actual weight of the cable which 
broke it, but, as stated by Sir C. Bright, aun omission to ease the 
brake as the stern of the ship was raised by the waves. After this 
accident the ships proceeded to Plymouth, and the cable was coiled 
into tanks on shore at Keyham. Upon examination it was found 
that the cable was injured either by the coiling and uncoiling, or 
by the original exposure to heat; and several bad places were cut 
out where the copper wire had forced itself through the gutta- 
percha. The cable was tested at Keyham, and the leakage reported 
to be high. But as it was not placed in water for fear of corroding 
the outer wires no very accurate data were obtained, In the 
numerous tests made at Keyham the cable was cut in several places, 
and it would appear that suflicient care was not always exercised in 
making good the joints afterwards. 

In the spring of 1858 the cable was placed on board the ships, 
and, after some preliminary experiments upon paying-out and 
raising portions of the cable, in the Bay of Biscay, it was determined 
to commence to lay the cable from mid-ocean, between Ireland and 
Ameri T’wo unsuccessful attempts to lay the cable were made, 
and the vessels returned to Cork, but they started again on the 17th 
July, and accomplished the successful laying of the cable between 
Newfoundland and Valentia, on the 5th August. The communi- 
cation between the ships, during the paying-out, was kept up by a 
pre-arranged series of signals, and doubts were entertained during 
the laying of the final success of the cable, from the serious faults 
which became apparent. On the first occasion a sudden cessation of 
the current was perceived, but the insulation was good, and, after a 
time, the currents came again as strong as before. This could only 
be accounted for on the supposition that the internal copper wire had 
broken from the straip, and that, when the cable in which it was had 
reached the bottom, the two ends had been brought together again 
by the elasticity of the sheath. A serious fault of insulation appeared 
in the cable at about 420 miles from the Irish coast, after which 
signals could be transmitted only by the use of Professor Thomson's 
very delicate marine galvanometer. Signals continued to be re- 
ceived, sometimes better, sometimes worse, from the 5th August till 
the lst September, when they ceased to be intelligible. Attempts 
have subsequently been made to repair the cable, but the decay from 
rust of the outer covering, which, as before mentioned, consists of 
strands of very fine wires, has prevented the cable being raised 
without breaking. Mr. Varley, in his evidence (Question 2,935), 
states that the speed with which words could be sent through this 
cable was little over one word of five letters per minute by relay; on 
Professor ‘Thomson's galvanometer two words per minute were 
obtained. 

We attribute the failure of this enterprise to the original design 
of the cable having been faulty, owing to the absence of experi- 
mental data, to the manufacture having been conducted without 
proper supervision, and to the cable not having been handled, after 
manufacture, with sufficient care. We have had before us samples 
of the bad joints which existed in the cable before it was laid; and 
we cannot but observe that practical men ought to have known that 
the cable was defective, and to have been aware of the locality of the 
defects, before it was laid. 

The next telegraph to which we come is the Red Sea and India 
telegraph. 

The Red Sea and India Telegraph Company was formed in 1857- 
58 upon certain concessions obtained by Mr. Lionel Gisborne frem 
the Turkish Government, which authorised a line of telegraph to be 
carried across Egypt and down the Red Sea, thus giving the neces- 
sary powers for the construction of a line to India. These conces- 
sious give the company full control over the line, and permit 
through messages to be forwarded, either in cipher or otherwise, 
without being subject to examination on the part of the ‘Turkish or 
Egyptian Governments. It also grants sufficient land for stations, 
and the becessary connecting land lines. Mr. Lionel Gisborne was 
the engineer, and Messrs. Newall and Co. contractors, for the pro- 
jected line. In June, 1858, after two unsuccessful attempts to lay 
the Atlantic Telegraph had been made, and before the third and 
successful attempt, the Government gave an unconditional guarantee 
of 44 per cent. for 50 years upon the whole capital required for the 
construction of the Red Sea and India line, viz., £800,000, thus re- 
lieving the shareholders from risk in the matter; they appointed an 
official director who had a general control over the proceedings of 
the company. 

The cable consisted of a strand of seven copper wires, weighing 
180 1b. per nautical mile, covered with two coats of gutta-percha 
alternated with two coats of Chatterton’s compound, weighing 212 1b. 
per nautical mile, This core was served with hemp yarn tarred, 
weighing 1} cwt. per nautical mile, protected by iron wires weigh- 
ing 16 ewt. per nautical mile. This cable had consequently the 
largest copper conductor and the best insulation of any cable made 
up to that date. The whole length of line is 3,043 nautical miles. 

The first portion, between Suez and Aden, was finished on the 
28th of May, 1859. It was laid in three sections, exclusive of the 
land line between Alexandria and Suez. The first section is from 
Suez to Cossire, 255 nautical miles in length ; the second, Cossire to 
Suakin, 474 miles; the third, from Suakin to Aden, 629 miles in 
length. The portion of cable laid between Suakin and Aden tested 
much less perfectly before it was laid than the other two portions. 
The section from Suez to Cossire was in good order when laid. 
There was a fault on the Cossire Suakin section, 135 miles from 
Suakin, when first laid, but not such as to prevent the line working, 
and for several mouths it did not get worse; the line, has, however, 
since failed. 
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In February, 1860, the Aden Suakin section failed, and it was 
found to have several faults; one appeared to be caused by the 
gutta-percha having been softened by heat, and the yarn having cut 
into it and bared the copper wire, and there appeared to be a defect 
caused by the flange of a drum having rolled over the core and cut 
into the copper wire; apparently before the core had been covered 
with yarn and wire. The company endeavoured to repair the 
section, and laid down for the purpose above 300 miles of new 
cable, The communication was restored in July. The section, 
however, failed again five days afterwards. The pieces brought up 
from this portion of cable showed numerous places where the wire 
covering was entirely corroded away. In other places the wires 
were as good as when first laid. In many places the cable was 
entirely covered with shells and weeds, and thus protected from 
corrosion. ‘This section was laid very taut, and some of the injuries 
have been attributed to tight paying-out, but the corrosion of the 
outer covering would, to some extent, account for the appearance of 
the pieces which have been brought up. Faults have also appeared 
in the Suez Cossire section. 

The second portion of line, between Aden and Kurrachee, was 
completed in February, 1850, but remained only for a short time in 
working order. A portion, of about 70 miles, is laid in depths of 
from 1,900 to 2,000 fathoms. The sections on this line are, from 
Aden to Hallani, 718 miles; from Hallani to Muscat, 486 miles; 
from Muscat to Kurrachee, 481 miles. The Aden Hallani section 
has a fault, supposed to be about 230 miles from Aden. The 
allani Muscat section is stated to be in good working order. The 
Muscat Kurrachee section has a fault close to Kurrachee, supposed 
to be caused by injury to the shore end from waves; but it would 
appear also to have other faults. 

_ Lhe company have had no means on the spot for the repair of this 
line, nor have they a staff competent to give the information required 
to enable the condition of the line to be ascertained with accuracy ; 
but there can be no doubt that, with a moderate expenditure and 
proper appliances, it would be capable of being made s me use of. 

It appears that the contract provided that the cable should be 
maintained in working order for thirty days by the contractor, and 
that the several separate sections were worked for a longer period ; 
but that the whole was not worked throughout for that period. 
The speed at which messages could be sent through the longest 
section, viz., from Aden to Hallani, is stated by Mr. Forde to be 
about five words per minute, but we believe that with proper 
appliances the line would give a higher speed. We consider that 
the failure of this line is attributable to the cable having been 
designed without regard to the conditions of the climate or the 
character of the bottom of the sea over which it had to be laid; and 
to the insufficiency of the agreement with the contractor for securing 
effectual supervision during manufacture and control of the manner 
of laying. It is, moreover, to be regretted that the contract for 
laying this line was entered into without a full investigation into the 
question, considering that the success of the Atlantic cable was at 
the time very doubtful. 

In addition to these lines various submarine cables have been laid 
in the Mediterranean, of these we would specially notice the follow- 
ing :—- 

in 1854 the Mediterranean Extension Telegraph Company laid 
down, under concession from the French and Sardinian Govern- 
ments, a submarine cable with six conducting wires, from Cape 
Santa Croce, Spezzia, to Cape Corse, in Corsica. From Cape Corse 
land wires were carried to Bonifacio; from Bonifacio a submarine 
cable of six conducting wires was laid to Santa Theresa, in the island 
of Sardinia, whence land wires were laid to Cagliara aud Cape Spar- 
tivento. From Cape Spartivento a submarine cable was laid in 1853 
to Bona in Algeria, a distance of 125 miles. 

Mr. Brett made two unsuccessful attempts to lay the latter cable. 
The first attempt was made with a cable containing six conducting 
Wires, and protected with strong iron wire; it weighed 8 or 9 tons 
per mile. ‘The vessel in which it was stowed was a sailing vessel, 
towed whilst the cable was being laid by a steamer of small power. 
More slack was paid out than had been anticipated, and the cable 
broke during an attempt made to raise it by means of a windlass 
from deep water. 

A cable with three conducting wires, weighing nearly 4 tons per 
mile, placed in a steamer, was next attempted to be laid, but it ran 
short from an error in the course of the ship. The depth at the 
place was about 4v0 fathoms, and the steamer held on to the cable 
for four or five days, whilst buoys and assistance were being fetched 
by another steamer which accompanied the expedition. Rough 
weather, however, came on, and the cable broke before the assistance 
arrived. 

Messrs. Newall made the third attempt, and laid a cable with four 
conducting wires, which weighed 3 tons per mile. Of the four 
wires, one appears to have been defective at first, one to have been 
faulty, and the other two capable of working. This cable has since 
failed, and it is stated that three faults were found in it; one was 
apparently caused by corrosion, and another by coral dredgers, the 
third is in a,depth of 1,200 fathoms, at about 40 miles from the island 
of Sardinia. ‘The outer covering of the cable was so little corroded 
that it was able to be picked up in this great depth until within 
about a mile from this fault; the cable then became very much 
corroded, and it broke in attempting to raise it, before the fault was 
reached, The tests appeared to show that the cable was actually 
broken in this depth, but the cause of this fracture could not, unfor- 
tunately, be ascertained. Marine animals and vegetation were found 
adhering to parts of the cable at the above-mentioned depths. A 
more careful selection of the route would have enabled the faults 
which occurred in shallow water to be avoided, 

In 1857 the Mediterranean Extension Company, with a guarantee 
of interest from the English Government so long as the line re- 
mained in working order, laid lines from Cagliari to Malta, and 
from Malta to Corfu. The line consisted of a strand of copper 
wires, forming one conductor, covered with gutta-percha, and pro- 
tected by a serving of tarred yarn, covered with iron wires. ‘The 

1ed 18 cwt. per mile. The line between Cagliari and 





























cable Wwelg 
Malta remained in good working order for twelve months, when a 
fault occurred. ‘This fault was repaired, and the line worked 
again for several weeks, when it again failed in the same lvedity. 
An attempt was made to repair this second fault with an extra 
length of cable, and the cable was raised at some distance from 
the fault, and the new piece spliced in, but it proved insuflicient 
to reach from the place at which the cable was raised to the fault. 
The line between Malta and Corfu is laid in depths extend- 
ing to nearly 2,000 fathoms; it remained in good working 
order for about a year and three-quarters, and then failed 
suddenly. ‘The exact position of this fault is not known, but it is 
assumed to be from 20 to 40 miles from Corfu, and is reported as, 
continuity interrupted, but cable unbroken. The company havesul 
quently, in 1859, laid a line from Maita to Sicily, but in compar 
tively shallow water. ‘This cable contains one stranded copper con- 
ductor covered with gutta-percha, served with tarred yarn, and 
protected by iron wires of No. 5} gi i ighs three tons per 
mile. 














This line is in good workir § 

Mr. Newall has laid lines between the Dardanelles, Syria, Candia, 
and Athens, and he has three times failed in attempting to lay a line 
from Candia to Alexandria, where the greatest depth is 1,750 fathoms. 
In one instance a hemp-covered cable was used and failed in laying; 
it was also found that the teredo had eaten through the hemp and 
indented the gutta-percha. Mr. Newall states that the hemp covering 
did not enable the cable to be raised from deep-water. In the last 
attempt a portion of the Red Sea cable was used, and after the deep- 
est water had been passed a failure occurred, supposed to arise from 
a bad joint. 

Submarine telegraph lines have been also recently laid between 
Spain, Majorca, and Minorea by the Spanish Government, manu- 
factured by Mr. Henley, and the French Government have arranged 
: This line has been 
manufactured by Messrs. Glass and Elliot. It consists of a straud 
of copper wire weighing 400 1b. per mile, covered with four coats 
of gutta percha alternated with four coats of Chatterton’s compound, 
also weighing 400 lb. per mile, served with tarred hemp, and pro 
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tected by steel wires covered with hemp, to prevent their corrosion 
The specific gravity of this cable being small, and its strength con- 
siderable, it was able to be picked up for some distance in 1,600 
fathoms of water. The first attempt to lay it failed from a fracture 
due to the occurrence of a storm when the ship from which the line 
was being paid out was half way across; the end was consequently 
taken into Majorca, and communication established between France 
and Algeria by way of Spain. A subsequent attempt to complete 
the line failed from a collision between the vessel sent to assist in 
laying and the vessel containing the cable. 

It will be observed that the failures of all these submarine lines 
are attributable to defined causes, which might have been guarded 
against. It is possible that, as our experience progresses, other causes 
of failure besides those already ascertained may be discovered, but 
we believe that there are no difficulties to be encountered in laying 
submarine cables, and maintaining them when laid, which skill 
and prudence cannot and will not overcome. Before passing to the 
next section of our report it will be interesting to describe briefly 
the arrangements which were made for the manufacture of the 
submarine cable originally intended to be laid from this country to 
Gibraltar, subsequently proposed for a line between Rangoon and 
Singapore, and now about to be laid between Malta and Alexandria. 

The manufacture of the core of this cable was contracted for 
after the complete failure of the Atlantic cable, and before the experi- 
ment of the Red Sea telegraph had been decided. The core consists 
of a strand of seven copper wires, weighing 409 lb. per nautical 
mile, covered with three coatings of gutta-percha alternated with 
three coatings of Chatterton’s compound, also weighing 400 lb. per 
nautical mile, to be equal in conductivity and insulation to a pre- 
viously constructed standard mile. This core is served with hemp 
saturated in tar, and covered with eighteen No. 11 iron wires for the 
deep-water portion, the shore ends being covered with No. 0 iron 
wires. The line, as originally devised, was to have been laid 
for 300 miles in depths of from 1,50) to 2,500 fathoms, and 
the covering for this portion was to have been of steel wires, 
each coated with hemp. When the Gibraltar line was abandoned 
the steel and hemp covering was given up, and the iron wire 
covering was adopted for the whole cable. The core was 
manufactured at the Gutta-percha Company’s Works, and was tested 
in water in one of Reid’s pressure tanks, up to a pressure of 600 Ib. 
per square inch, the air being exhausted from the tank before the 
water was turned in. This was the highest pressure to which the 
tank was adapted at the time; by recent arrangements, however, a 
much higher pressure can be obtained. The resistance and insula- 
tion of each mile of the cable were noted, and a careful system of 
comparative tests framed, which are to be carried on during laying, 
and after the cable has been laid, by which means the actual condi- 
tion of the cable will be ascertained with great accuracy. ‘These 
tests are described in Appendix No. 11. 

The outer covering was manufactured by Messrs. Glass and Elliot. 
The contract provided that the cable should be kept under water 
from the time of its manufacture until laid, and that the electrical 
tests during covering and laying, and afterwards should be entirely 
conducted by electricians appointed by the Government or their 
engineer, to ensure that the comparative tests deemed in- 
dispensable should be properly made. ‘The water tanks constructed 
at the contractors’ works leaked very considerably ; and, in conse- 
quence of some misapprehension the ships to carry the cable were 
not originally fitted with water-tight tanks to hold the cable. The 
result was, that the cable, at the contractors’ works, was alternately 
wet and dry, and liable to rust; the corrosion of the large surface of 
iron in the outer covering, coiled in a compact mass, occupying a 
small space, rapidly generated heat, which could only be kept down 
by pumping water over the cable, in the absence of any means of per- 
manent submergence. As long as this water was at a low tempera- 
ture, so as to prevent the heat in the cable rising to above 50 deg. 
Fah., no great mischief could result, as oxidation would not 
progress rapidly ; but when the temperature of the cable increased 
beyond that amount, the heating occurred in an accelerating ratio, 
reaching a mean of 86 deg. Fah. This effect of wetting the 
iron covering of a cable had not previously been experienced, but 
it has a very important bearing on the selection of the form of outer 
covering of a cable. If the line had been laid in one length from 
Falmouth to Gibraltar, it was estimated that about five words per 
minute would have been passed through it; if, however, it should be 
laid in three sections between Malta and Alexandria, the speed at 
which it can be worked would be materially increased. 














IIl.—Tue Construction anp Layine or SusMARINE CABLEs, 


A submarine cable consists generally of some insulated con- 
ductor, strengthened and protected by other surrounding materials 
to preserve it from injury, as well during the process of submerging 
it as after it is laid at the bottom of the ocean. 

The'whole subject of submarine telegraphy may be yet said to be in 
its infancy, and all that has been done has been rather the result of 
bold though successful tentative processes than of the application of 
any well ascertained data to the ends to be obtained. Under these 
circumstances the success which has attended many of these opera- 
tions is a proof of the practical skill of the few talented individuals 
who have devoted their attention to the subject, and their advice 
and co-operation have been of the greatest value to the committee 
in directing attention to their requirements. 

The early history of submarine telegraphy resembles in a most 
striking manner the progress of land telegraphs, in which, as the 
requirements have arisen, such remarkable progress has been made ; 
and there is no reason to doubt but that a similarly successful result 
will ultimately attend this new branch of the subject. 

The early telegraphs began within the limits of a railway station, 
and almost insuperable difliculties attended their constructon for a 
distance of even 20 miles. A further extension necessitated an 
entire change in the whole process. The wires, covered with cotton 
saturated with a solution of caoutchouc, and laid in metal tubes, 
were entirely abandoned, and the open-air telegraph was adopted ; 
but even with this improvement it was several years before it was 
found possible, even in fine weather, to work with certainty over a 
greater distance than 100 miles. Whereas so perfect has the system 
of insulation now become, that no difficulty is experienced in com- 
municating directly and instantaneously between London and any 
part of Great Britain. 

It was unreasonable to expect that the progress of submarine 
telegraphy should be in any degree more rapid, and we ought rather 
to be surprised at the gigantic strides it has already made, than to be 
disheartened by the difficulties that have been experienced in the 
undertakings that have been attempted. It is a remarkable fact, 
and, as re ience of the subject, probably an unfortunate 
one, that complete success attended the laying of the first telegraph 
cables. They became successful precedents to appeal to; further 
investigation was thought unnecessary, and with no variation as 
regards the principles of construction, cable after cable was designed 
and laid down under circumstances and conditions having no 
resemblance to those originally encountered. The result was, how- 
ever, far more encouraging than might have been expected. It is 
indeed, doubtful, whether the transmission of messages for even so 
short a period through such a cable across the whole width of the 

\tlantic be not a result worth all the expenditure that has been 
incurred, 

Down to the date of our investigation about fifty cables had been 
ilready laid down, and Appendix No. 18 containsa list of the cables, 
with the date of laying down, the particulars of the number of wires, 
the distance traversed, the company or government to whom they 
belong, their present condition, and, in cases of failure, the causes of 
their failure, and the accidents to which they have been found liable. 

In all these cables the same general principles prevail, viz. :— 

1. The central conductor is a copper wire or strand of wires. 

2. The insulating covering is gutta-percha. 

3. The external protection, when used, consists of hemp, or other 
fibrous material, impregnated with pitch or some other resinous sub- 
stance, nearly in all cases covered with iron or steel wire, in the form 
of an ordinary twisted rope. 


















4. The cables so prepared have been paid out over the stern of 


ordinary vessels with a pressure brake, to regulate the delivery 
according to the speed of the vessel, which has averaged from four 
to six knots per hour. 

It will be convenient to retain these subdivisions in detailing the 
results that have been arrived at, briefly stating under each head the 
state of the subject at the commencement of the investigation. 

1.—Tue Conpvuctine Wire. 

The material used for this purpose has in all cases been copper. 
Its durability and its high conducting power render it uliarly 
applicable to the purpose. It was originally used for land tele- 
graphs, but its want of tensile strength, and especially its value to 
marauders, renders it inapplicable for open air lines; and though it 
is a far better conductor than iron wire, the extra size necessary 
when iron is used is rather an advantage than otherwise, when the 
exposed situation of such work is considered; the conducting 
power of pure copper is to that of iron as one to eight, so that a 
copper wire y\; in. diameter is equivalent as an electrical conductor to 
an iron wire nearly jin. diameter. 

_In the first telegraphs the conductor consisted generally of a 
No. 16 copper wire. This size gave abundant area, and the resistances, 
even when used in lengths of several miles, were not found to inter- 
fere seriously with the working. The conducting power of copper 
wire was taken to be directly as the area; there were, however, no 
precise data for determining @ priori the size of wire requisite for any 
given length of circuit and speed of transmission. ‘he wire was 
joined by being carefully lapped and soldered at the joint, and 
wrapped with smaller binding wire, which was also soldered with 
silver solder. ‘Che utmost care was necessary in the construction of 
these joints, and a large number of faults originated in their imper- 
fection, and, indeed, the joint was always much more brittle than 
the wire itself, and liable to fracture, and a break at any single 
joint destroyed the value of a whole cable. Moreover, copper 
could not be procured of a homogenous texture, and not only 
did hard and soft places occur, but defects or the presence of 
foreign matter frequently rendered the wire so weak that it ulti- 
mately parted after being covered, thus entirely destroying the 
circuit by the separation of the broken ends in the elastic ma- 
terial with which it was surrounded. In other cases the defect, 
without causing fracture, reduced the area of the wire at these spots. 
It was also found that if a wire covered with gutta-percha be ex- 
cessively stretched, the copper wire on contraction was apt to 
knuckle through the covering of gutta-percha, arising from the 
copper wire being capable of permanent extension, while the elastic 
covering of gutta-percha regained its original dimensions. 

To remedy these frequent cases of fracture bundles of smaller 
wires of similar area in the aggregate were adopted, instead of a 
single copper wire. When the conductor is thus formed of a 
number of wires, the joints in the several wires are distributed ; a. 
the fracture or defect of a single wire does not therefore vitiate tho 
whole cable; but it is objected to this arrangement that on the 
failure of any single wire the sharp fine broken end is liable to start 
out through the gutta-percha, and then come into contact with the 
outer covering, or the water or damp earth on which the cable is 
laid, a defect not easily detected, and which can only be guarded 
against by close examination of the strand itself, and by the constant 
testing of the gutta-percha covering of the wire during its manu- 
facture. It is also evident that in the form of a strand the bulk of 
the conductor is greater than with a single wire, and more gutta- 
percha is required to obtain the same thickness of covering. 

Want of solidity is urged as an objection to the strand form of 
conductor, i. ¢., it is alleged that if water penetrates in any place 
to the wire it will pass along the wire as in a tube; the Gutta- 
percha Company propose to remove this objection by coating the 
central wire of the strand with Chatterton’s compound, and bedding 
the six outer wires in it in the process of twisting. The compound, 
which passes out between the interstices of the wires, becomes firmly 
united to the first coating of insulating material, and the whole is so 
solid that a few inches of this strand will prevent the percolation of 
water at a pressure of 600 1b. per square inch. Mr. Daft proposes to 
obtain the same object by bedding copper wires coated with brass in 
vuleanised india-rubber. Mr. Clark has proposed to obtain this so- 
lidity by making the conductor in the shape of a solid wire, divided 
into three or four sections longitudinally, fitting closely to each 
other. Mr. Newall unites the several wires of a strand with solder. 

To prevent the injury to one wire of a strand conductor from 
damaging the whole conducting capacity of the cable, Mr. Varley 
proposes to insulate separately what would otherwise be the several 
wires of a strand conductor, and to unite them at intervals and use 
them as one conductor. For instance, assume that the cable’s con- 
ductor has three conducting wires, each surrounded with gutta- 
percha; these three would be connected together at frequent inter- 
vals, as follows :—First, Nos. 1 and 2 would be connected together 
by soldering or otherwise; a little further on Nos. 2 and 3 would be 
connected, and further on still Nos. 1 and 3 are so joined, and so on, 
the different metallic junctions breaking joint, and no two of them 
being in the same spot. Excepting at these junctions the separate 
conducting wires would be isolated from each other. Now, if the 
insulating covering were damaged, water would enter, and the wire 
become defective, strong positive currents could be applied to the 
cable, which would eat away the conductor till its exposed ends 
retire inside the insulating envelope, these parts would then offer so 
much resistance that the line would be workable again. Thus a 
cable may be injured in several different places and yet be made 
available. 

In the first telegraph wire that was made the strength and tough- 
ness of the gutta-percha was increased by combining it with sulphur, 
and this was thought to increase also its insulating properties ; but 
the sulphur was found to act seriously on the copper, a sulphuret 
being formed at the expense of the copper. In the use of this wire 
it was discovered that in cases where the wire had parted in the 
interior of the sulphurised gutta-percha, and the two ends had 
become slightly separated, the resistance offered by the lining of 
sulphuret of copper produced on the passage of a galvanic current 
sufficient increase of temperature to ignite the gutta-percha, and 
actually burst out into flame. So certain was this action that charges 
of gunpowder were specially prepared by this means for submari.e 
explosions and other such purposes; and this method possesses vy 
important advantages from the smaller area of conducting wire that 
is necessary in comparison with the area requisite for the distant 
ignition of platinum for such purposes. 

Professor Thomson and other experimenters have shown that 
the quality of the copper exercises an important influence on the 
conducting power of copper wire; but this question had not been 
fully developed when we commenced our inquiries ; we consequently 
committed to Dr. Matthiessen the task of elucidating this question 
further. 

We may observe, in the first place, that if the conducting power of 
silver be assumed at 100; that of copper would be 90; aluminium 
84; and iron 13. 

Dr. Matthiessen’s valuable report will be foundin Appendix No, 3. 
The table at the head of the next column gives asummary of the results 
arrived at. 

The addition of a small quantity of lead or of tin (0-1 per cent.) 
to copper containing suboxide obtains a purer metal, and, con- 
sequently, improves its conducting power, | 

It appears from the table that Rio Tinto copper possesses no 
better conducting power than iron. 

These differences of conducting power are caused by the im- 
purities present in the specimens; the sub-oxide of copper appears 
to be most injurious, the conducting power of the copper being 
diminished by it in one case as much as 28 per cent., but there is no 
known accurate method of determining quantitatively the sub- 
oxide, and consequently the actual amount present in the specimen 
in question was not ascertained. ; 

It is scarcely possible to obtain perfectly pure copper, and there is 
no substance which, added to pure copper, increases its conducting 
power; but it is of the utmost jimportance that the purest and best 
conducting copper should be used in submarine cables. The best 








way of ensuring this is by contracting for wire of a specified resist- 
ance per knot, because then what the copper wants in quality must 
be made up in quantity. It is, however, preferable to employ pure 
copper, because impure copper, of such a diameter as to have the 
same conducting capacity, would give rise to greater induction. 


Table showing the effect of admixture of copper with specific quantities 
of various substances. 











. a 
7 - . 2 ‘ower of Alloy,) Temperature 
Substances/alloyed with pure Copper. pare Sune” Combiguade. 
being 100, 
Carbon : deg. 
Copper, with °05 per cent. of carbon . 7787 183 
Sulphur : 
Copper, with 0°18 per cent, of sulphur 92°08 loa 
Phosphorus 
Copper, with *13 per cent. of phosphorus . 7034 20° 
Do. “95 do, ° 2416 22:1 
Do. 25 do. ° 752 175 
Arsenic : 
Copper, with traces of arsenic . . 60°08 19°7 
Do. 2°8 per cent. of arsenic 13°66 193 
Do. 54 do, 642 163 
Zine: 
Copper, with traces of zinc . . . . 88°41 19°0 
fi 1°6 per cent, of zine 79°37 168 
Do, 32 do. 59°23 103 
Iron: 
Copper, with ‘48 percent. ofiron . : 35°92 112 
Do. 1°06 do. . 23°01 v1 
Tin: 
Copper, with 1°33 per cent. of tin =. ‘ 50°44 168 
Do, 2°52 do. ° ° 33-93 wt 
Do. 49 do. . 20°24 Mu 
Silver : 
Copper, with 1°22 per cent. of silver . . 90°34 20°7 
do. 2°45 do, ° ° $2°52 197 
Gold : 
Copper, with 3°5 per cent. of gold. . 67-904 181 
Aluminium : 
Copper, with 10 per cent. of aluminium 1268 40 











The following table shows the conducting power of certain commercial 
coppers. 
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The specific resistance of copper and other metals to the gal- 
vanic current varies with the temperature of the conductor. 
In the contract for a telegraph cable, a wire affording a stan- 
dard of resistance at a specified temperature shculd therefore be 
furnished. The resistance at different temperatures will vary with 
the quality of the metal; and copper is not a good metal for such a 
standard, because it oxidises easily, and its conductivity varies so 
rapidly with temperature. The standard should be such that— 
1. Its resistance will remain the same, whether it be made of 
absolutely pure or commercially pure metals; in other words, that 
such an alloy may be made by any chemist or assayer, and its con- 
ducting power will always be the same. 
2. That its conducting power will not be altered by the process of 
annealing. 
8. That its conducting power will not vary much with an increase 
or decrease of temperature. 
4. That the alloy will not alter by exposure to the atmosphere, 
Mr: Varley uses for a standard iron wire boiled in oil and enclosed 
in a soft cement. Messrs. Siemens employ German silver for the 
purpose, which they compare with their mercury standard at zero 
centigrade. Dr. Matthiessen, whose experiments are published in 
the “ Philosophical Magazine” for February, 1861, considers that the 
alloy best adapted for a standard of resistance for this purpose is 
comp ysed of :— 
2 parts by weight of gold, 
1 ” ” silver. 
And he states that the variation in the conducting power of various 
specimens of this alloy, made by different persons and in different 
places, was very small. 1 
With respect to the effect of temperature on this alloy and on 
copper and other metals generally, Dr. Matthiessen observes that, 
when a hard-drawn wire is heated to 100 deg., a different conducting 
power is generally found on cooling; and to obtain concordant 
results it is necessary to heat the wire several times ; but when once 
obtained, the values found will remain the same, no matter how often 
the wire may be heated. Whether by lettiug the wire remain for a 
length of time, it will gradually assume its original conducting power 
or not is a question not yet decided. With annealed wires the same 
effect takes place, but in a much less degree. 
The following table shows the differences in the conducting 
powers of some metals as compared with that of the alloy, between 
0 deg. and 100 deg., taking the conducting power at 0 deg. = 
100 deg. :— 
Silver .. «+ 08 of o2 « 
Copper .. «+ #2 «8 «8 « 
Gold oo 00 00 0s 08 ee 
Mercury... «+ «+ os e ‘7 per cent. (Siemens) 
The gold-silver-alloy .. .. .. 5 per cent. (hard drawn). 

+e «+  6°7 per cent, (annealed). 

.. 88 percent. (Siemens). 

far as variation of temperature is 


. 28°5 per cent. (annealed). 
29°0 per cent, —— 
28°0 per cent, (annealed 

8 

6: 


” . ” ee 
German silver .. .. 


It would thus appear that, so 
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concerned, the alloys are better adapted for a standard of resistance 
than the other metals mentioned.* Moreover, they do not suffer 
much from exposure to the atmosphere. 

With regard to the expense of the gold-silver alloy, the nine 
grammes alloy cost, drawn into wire, about £1 4s., but the gold in it 
is always worth about 15s.; so that the real expense is very small. 
Care must, of course, be taken to prevent contact with mercury. 
The best way to prevent any such accidents is to varnish the wires. 
In having these alloys made it would be advisable always to have 
two specimens made by different parties, so as to avoid chances of 
error. t 

It will be seen that the experiments above mentioned have cleared 
the question of the pape | peo of copper wire, whether as 
regards its purity or its area, of all uncertainty, and that the size of 
a conducting wire necessary to fulfil any given conditions can in 
future be determined with absolute precision. 

In these experiments new methods of testing and new instruments 
have been employed, which are fully described, and which cannot 
fail to prove of the highest scientific interest to the theoretical 
philosop her and to the practical electrician. 

(To be continued.) 





* Dr. Mathiessen states that he has found, whilst making these experi- 
ments, that as soon as most of the pure metals are alloyed with traces of 
any other metal, the differences from temperature rapidly decrease, in fact, 
almost in the same proportion as the conducting power of the metals 
themselves, Dr. Matthiessen has tested a commercial copper wire whose 
conducting power only varied 7 per cent. between 0 deg. and 100 deg., 
whilst pure copper varies 29 per cent. Now suppose a wire of that copper, 
whose conducting power only varies 7 per cent. between 0 deg. and 100 deg., 
be pared with a standard at a certain temperature, and then with a pure 
copper wire at another temperature, say 20 deg. difference, it is obvious that 
the pure copper wire will not have the same resistance as the original 
standard, It has as yet been generally i that the ducting power 
of all copper wire, whether pure or commercial, varies with an increase of 
temperature to the same degree, which, however, is far from true, and 
should be borne in mind when constructing a resistance thermometer, as 
proposed by Messrs. Siemens. (Phil. Mag., January, 1861.) 


+ Dr. Matthiessen proposes that all those who study the electrical resist- 
ance of metals pra compare one of their metals with this alloy, calling 
its conducting power 100 at 0 deg. (hard drawn wire of one millim. length 
and one millim. diameter), for then we should be able to compare the results 
obtained by different experimenters with one another. 








CRAWLEY AND SCHNEIDER'S SAFETY-LAMPS. 

Tus invention, by Charles E. Crawley and Theodore Schneider, 
of 17, ensianvivahetl, has for its object improvements in 
safety and other lamps. In the construction of safety-lamps in 
which a ring or argand burner is employed some difficulty has been 
experienced in arranging in a convenient manner the apparatus tor 
raising and lowering the wick. 


Fic. |. 








According to this invention, the arrangement of which a vertical 
section is shown at Fig. 1, is employed. Into the bottom of the oil 
vessel a is fixed the vertical tube 6, which serves to supply air to the 
interior of the flame. On the exterior of this tube a spiral groove 61 
is cut, and there is a metal ring ¢ which fits over this tube so as to 
slide freely thereon. The wick d is fixed on to this ring. Within 
the ring is a stud c!, which enters the spiral groove b' in the tude. 
There is aise a similar pin or stud c? on the exterior of the ring, and 
this enters another groove e' which runs vertically from end to end 
of an exterior tube e which surrounds the vertical tube 6 first 
mentioned, there being a sufficient space for the wick between the 
two tubes. On the exterior tube e a spur-wheel fis fixed, which 
gears with a pinion g, also within the oil vessel; the axis g! of this 
pinion passes out through the upper part of the oil vessel, and 
receives a key or head g*, by means of which it may be turned, and 
it will be seen that the turning of this axis g' will raise and lower 
the wick, and that this may be done with facility without opening 
the case of the lamp. Fig. 2 is a vertical section of an oil vessel and 
burner in which the wick may be raised or lowered without turn- 
ing ; this is effected by the use of a double ring in place of the single 
ring ¢, Fig. 1, the part c3 of this ring which carries the wick being 
capable of turning freely on the other part c‘, in which the pins or 
studs c! and ec? are fixed as before; the wick carrier is thus set free, 
and it may further be held from turning by a pin c} fixed on its 
interior, and entering an additional groove J? made straight from 
end to end of the vertical tube, and somewhat deeper than the spiral 
groove 0!, 


A sornt circular has been issued by the city gas companies, noti- 
fying that, in consequence of the recent Act for Regulating the 
Supply of Gas to the Metropolis requiring, under heavy penalties, a 
greatly increased standard of illuminating power and purity, which 
will necessarily involve an increased cost of production, the com- 
panies supplying the city of London will in future charge 4s. 6d. per 
1,000ft. for the ordinary coal gas. 








BESSEMER'S ORDNANCE AND PROJECTILES. 











Tuts invention, by Henry Bessemer, of Queen-street-place, 
New Cannon-street, relates, firstly, to the construction of breech- 
loading ordnance, and is especially designed for guns of large 
calibre, or for such as are intended to throw projectiles of great 
weight, although the same principle of construction may be employed 
in guns of the smallest calibre. 

Fig. 1 is a side elevation of a gun; Fig. 2 a plan, detached from 
the carriage ; Fig. 3 a cross section of the barrel on the line A, B, 
of Fig. 4, which is a longitudinal elevation of the barrel; Fig. 5 is 
a longitudinal vertical section through the gun and its carriage, and 
Figs. 6, 7, 8, 9, and 10 are details. 

Guns constructed according to this invention consist mainly of 
two massive pieces, one of which is a truncated cone, marked a, 
having the bore formed through it from end to end; the second 
piece consists of a massive loop or strap b. At the open end of this 
strap the trunnions ¢ are formed on the outside, which are fitted to 
the gun carriage d in the same way as the trunnions formed on an 
ordinary gun, the end of the strap b!, which is farthest from the 
trunnions, is curved on the outside, and is nearly flat on the inside, 
thus leaving a large mass of metal 4! at the end of the strap, for the 
double purpose of preventing it from bending by the pressure 
brought upon it, and also by its vis inertia to oppose the tendency 
to be blown away by the force of the explosion; this strap, the 
hinder part of which forms the breech, is not moved when loading 
the gun, but it can be moved on its trunnions upward or downward 
by the screw e, or otherwise, so as to regulate from time to time the 
elevation of the gun ; the first-named piece a, which may be called 
the gun, is fitted in between the limbs of the strap or breech-piece }, 
and has short, light trunnions / at or near its centre of gravity, so 
that the breech end of it may be readily moved upward or down- 
ward when desired, and thus give access to the bore at the time of 
loading or sponging, at which time the lower side of the bore will 
be in line with a hollow formed on the upper side of the breech- 
piece at 5', in which hollow the projectile may rest at the time of 
charging the gun. The breech end of the gun is made convex, the 
axis of the sphere, of which it forms a small part, being the centre 
of the bore at a point which would be intersected by a line drawn 
through the centre of its trunnions; the inside of the end of the 
breech-piece has also a corresponding concave seating against which 
the convex end of the gun rests, so that the opening and shutting of 
the bore of the gun is effected simply by the rise and fall of the 
nearly balanced breech end of it; this motion may be effected in any 
convenient manner by a crank or screw, or by an inclined plane, 
but itis preferred to effect the required motion by means of an axis q 
mwrmd across the lower part of the strap beneath the gun, and 
saving a lever handle A projecting from it at one end, and on its 
middle part a cam or cranked piece ¢ which will lift up the gun when 
the handle is raised and allow it to return again (on the lowering of 
the handle A) by its own gravity, if the breech end of it is made to 
preponderate, a cam on the same axis (not shown) may be made to 
move forward a stud or bolt which would lock the gun in its 
required position, and another cam may also be made to draw back 
the needle rod used to discharge the cartridge when that mode of 
discharging is preferred. On each side of the gun (near to the 
breech end) there are flat projecting pieces a', having one or more 
shoulders which fit into or against corresponding grooves or shoul- 
ders made on the inside of the strap or breech-piece 5, these grooves 
or shoulders may be made concentric with the trunnion of the gun, 
or ny od eccentric thereto, so as to wedge the convex end of the 
gun firmly into or against the concave inner end of the breech- 
piece, and thus counteract any tendency they may have to 
separate at the time of firing the gun. The escape of gases is pre- 
vented by the cartridge or canister having a soft metal cup on its 
end, so made as to easily expand like an “ hydraulic leather,” and 
thus secure the joint ; this may be further perfected by the use of a 
disc or cylindrical piece of iron or steel, fitting the bore and form- 
ing the after part of the cartridge, or it may be put in behind the 
cartridge and detached from it; the form of the metal cup is shown 
in elevation at Fig. 6, and in section at Fig. 7; it may be made of 
copper or of tin, or of any soft alloy of metal capable of readily ex- 
panding sufficiently to form a tight joint ; it may be put in after the 
cartridge, or it may form the end of the cartridge or receptacle con- 
taining the powder, to further prevent the escape of gases; and to 
lessen the force exerted on the extreme end of the open 
barrel a piece of steel or iron may be inserted after the charge as 
shown in section at Fig. 8, which represents a portion of the barrel a 
and breech-piece 6!, the piece of steel or iron j has an opening J 
made in it, to facilitate its removal after the gun has been fired. 

In this mode of constructing ordnance it will be observed that, 
on the explosion of the charge taking place, the force so generated 
will be borne in one direction by the ——— and in the other by 
the massive strap which is connected by trunnions to the gun 
carriage, and thus, by the vis inertia of the strap or breech-piece, 
the gun will be relieved of the greater part of the longitudinal 
strain which would otherwise have been thrown upon the chase and 
its trunnions, 

Although other materials may be employed, Mr. Bessemer prefers 
to make the gun and the breech-piece of cast steel, or cast malleable 
iron, each forged in one piece without welding, but the gun may 
be made less massive, and have rings of malleable iron or steel 
shrunk or forced thereon. The trunnions /, before referred to, may 
be made on the gun, or they may be formed on a hoop lined with 
leather or other substance less rigid than metal, so as not to interfere 
with the free expansion of the gun at the time of firing, the trun- 
nions f of the gun are flattened on two opposite sides, as shown in 
Figs. 4 and 9, so as to allow them to enter recesses 0*, formed in 
projecting bosses 63 on the inside of the strap, as shown in Fig. 9, 
or the trunnions may be fitted into sliding Blocks m, Fig. 10, so as 
not to resist the endway motion of the gun. 

This mode of constructing the trunnion is represented at Fig. 10, 
which is an elevation of a portion of the inside of the strap 6, the 
boss n has a channel formed in it, in which a block of steel m is 
fitted, this block has a hole p in the centre of it to receive the small 








trunnion or axis on which the barrel of the gun moves, the sliding 
block will admit of enough lateral motion to insure the breech-end 
being noe the eccentric action of the projecting shoulders 
before described. 

Ordnance so constructed may be employed for throwing spherical 
shot or shells having a flat zone formed on them to fit accurately the 
bore of the gun, also for throwing spherical and cono-cylindrical 

rojectiles from a plain bore, or the gun so constructed may be rifled 
in any known or suitable manner. 





LUNGLEY’S ARMOUR FOR SHIPS. 


Tue objects of this invention, by Charles Lungley, of Deptford, 
are, first, to construct ships and other vessels in such manner 
that they cannot (under the present conditions of naval warfare) be 
sunk by shot or shell ; secondly, to furnish ships or vessels so con- 
structed with a shot-proof battery or batteries for their crews to fight 
behind, and with means for communicating between the battery or 
batteries and the lower parts of the vessel, and for securely supply- 
ing such batteries with ammunition from magazines placed (as usual) 
below the water-line; and, thirdly, to attach the thick iron plates 
which are employed as armour for ships and vessels of war to the 
hull more efficiently than heretofore, and so as to impart additional 
strength to the fabric. The invention consists, firstly, in covering 
either the whole or a portion only of the length of a ship or other 
vessel (which may be built either of wood or of iron) with thick 
iron plates or other shot-proof materials from a few feet below the 
water's surface up to the level of or a foot or two above the water- 
line, and in placing at about the same height a shot-proof deck. By 
these means the entrance of shot or shell into the protected portion 
of the vessel beneath the water will be prevented ; and if this portion 
is made (as intended to be) of sufficient volume to support the whole 
vessel when fully equipped, it will be impossible for shot or shell to 
sink her. Shot-proof bulkheads are to be placed across the vessel 
where the iron covering terminates (iu the case of a portion only of 
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the vessel being protected). Secondly, the invention consists in 
coating any required portion or portions of the upper part of a 
ship or other vessel constructed, as just described, with thick 
iron plates or other shot-proof materials, in order to form a shot- 
roof battery or batteries, and in connecting this battery with the 
ower parts of the vessel by means of plated or other shot-proof 
trunks, through which communication may be had with the interior 
of the vessel below the water for general purposes, and through 
which also supplies of ammunition may be securely passed up to the 
battery or batteries from the magazine. The framing of the ship by 
which the protected upper portions of the vessel (that is, the batteries) 
are supported, is by preference to be stout enough to resist shot. A 
vessel constructed according to the two preceding parts of this in- 
vention may go into action without running the ris of being sunk, 
and with her gunners well protected. Thirdly, the invention consists 
in forming the thick iron plates with portions rolled ane 
thin, so that part of the fastenings thereof may be passed throug 
such thin parts only, thus incorporating the plates more efficiently 
than heretofore with the hull, and at the same time keeping the 
heads of the principal bolts unexposed; other bolts may be passed 
through the thicker portions of the plates where desired. The third 
part of the invention will be understood on reference to Figs. 1 and 2. 
In Fig. 1 is shown the simplest manner in which a thick plate A can 
be rolled with a comparatively thin portion a, in order that part of 
the fastenings f, 7, may be passed through the said portion a, thus 
giving strength to the structure, and at the same time concealing 
the heads of the bolts or rivets from the direct action of shot, as 
seen at f1. In Fig. 2 is shown an arrangement resembling that 
illustrated in Fig. 1, but with plates of a somewhat different form of 
section. 








Treascre Trove.—It should be generally known that treasure 
trove is not claimed peremptorily by the Crown, nor 1s there any 
occasion for the finder to sell it to the nearest silversmith under the 
apprehension that it would have to be given up without compensa- 
tion. A Treasury minute of the 16th of July directs that the 
superintendents and inspectors of police shall be authorised to 
receive treasure trove from the finders, and shall transmit it to the 
Solicitor of the Treasury, who will ascertain at the Mint the real 
intrinsic or metallic value of the treasure, and the amount will then 
be remitted to the finder. Cases will no doubt occur in which rare 
and valuable coins will be disposed of at a higher price than their 
bullion value, but they will then find their way into some collection, 
either public or private, and will not be melted down. 
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Tus invention, by T. Gibson and W. and H. Knighton, of 
Staveley, Derbyshire, consists in placing inside core barrels brackets 
carrying projections or “chipping pieces,” and in the employment 
of a tongue-piece or key for filling up the space between the two 
cheeks of the barrel, with a tail and with projections or “chipping 
pieces ” on the sides thereof. 

Fig. 1 is an external elevation of a core barrel (with parts broken 
away) constructed according to the invention; Fig. 2 is a longi- 
tudinal, and Fig. 3 a vertical section of the same; Fig. 4 is a plan 
of the top, and Fig. 5 a plan of the bottom of the barrel. a is the 
barrel formed in two pieces or cheeks hinged together, as shown 
at b, Fig. 3; ¢ is a spindle fitted to the top of the barrel in the 
plate d, Fig. 4, and carrying a winch handle e; f is a spindle fitted 
to the bottom of the barrel in the plate g, Fig. 5, about which it is 
free to revolve when the loam can be put on the barrel, either in a 
horizontal or vertical position, as may be required, and as hereafter 
explained; A is the key, detached views of which are given at 
Figs. 6, 7, and 8, in side elevation and vertical sections; it is inserted 
in the barrel and rests upon rods i, i, which pass through slots j, j, 
formed in the tail k, k, of the key; J, 4, are the projections or 
“chipping” pieces formed on the tail; m, m, are brackets on the 
inside of the cheeks of the barrel formed with projections or 
“chipping” pieces n, n, or otherwise. When the core barrel is 
contracted, the “chipping” pieces on the tail and brackets are clear 
of each other; but when the cheeks are expanded, as hereafter 
explained, the key is lowered or pressed down and outwards until it 
fills the . between the cheeks of the barrel, when the chipping 
pieces J, /, and n, n, are brought into the same horizontal line; 
0, 0, Fig. 2, are springs which bear against the sides of the boxes m, m, 
and against nuts g, g, on the rods i,4. To expand the cheeks of the 
barrel, and to fill up the space between them with the face of the 
key, a cramp, a view of which, with part of the barrel in section, is 
given at Fig. 9, is employed, and the two points of the jaws r, r, are 
inserted in sockets s, s, Fig. 1, formed in the cheeks, and the jaws are 
naga apart by means of the screw ¢, and with them the cheeks ; the 
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ey is then lowered, the incline of the slots j, j, at the same time 
directing it forward until the face of the key fills the space between 
the cheeks, and the chipping pieces 4, 1, and n, n, become inter- 
locked; the cramp is next removed, and the key remains jammed 
between the cheeks. In this state the barrel is placed in a vertical 
or horizontal position, as may be required. For pipes, say up to 
24in. diameter, the barrel is suspended upon a pair of trestles on the 
spindles f and c, when the barrel will be ready for putting on the 
loam; rotary motion is communicated to it by means of the winch 
handle, whereby cores necessary for casting pipes, cylinders, retorts, 
and other like hollow articles are properly prepared; and for large 
pipes the spindles fand c may be omitted or removed, and the cores 
struck up vertically upon a turntable. In order to withdraw the 
core barrel from the pipe or hollow casting after it is cast a lever is 
inserted in the hole v in the upper part of the key, which is drawn 
upwards. The face of the key will thereby be drawn inwards clear 
of the cheeks, and at the same time the chipping pieces will become 
disengaged and the circumference of the barrel so reduced as to 
enable it to be raised clear of the sides of the pipe or hollow casting. 
The springs o, o, assist in causing the cheeks to collapse or move 
towards each other upon the hinges 0, }, as soon as the face of the 
key is removed. 





NEGRETTI AND ZAMBRA’S MOUNTAIN 
BAROMETERS. 


Tuls invention, by Messrs. Negretti and Zambra, of Hatton- 
garden, of improvements in mountain and other barometers, has for 
its object to make these instruments of standard accuracy, stronger, 
more portable, and less liable to derangement when being carried 
about than heretofore. This is effected by dispensing with the 
ordinary flexible cistern which contains the mercury at the bottom 
of the instrument, and in adapting in lieu thereof a rigid cistern con- 
structed of glass and iron, or other suitable materials. 

Fig. 1 is an elevation of one of the improved instruments com- 
plete ; and Fig. 2 is a vertical section of the lower part of the instru- 
ment. The cistern is composed of a glass cylinder a,a, which is 
secured at each end in a metallic tube or frame 6. In order to render 
the instrument mercury-tight at bottom, a metal cap c is screwed 
into the tube or frame 8, and bears against a leather or other 
washer a', a', which is placed between it and the lower edge of the 
glass cylinder a. Another cap, c!, is adapted to the other end of the 
metal tube 6; and, by screwing down the same on to the leather 
washers or packing a*, this packing is made to bind tightly on the 
screw of the rigid part fof the instrument. The mercury tube d is 
passed through and secured in a block of soft porous wood e, which 
is fixed in the end of the screwed socket 7 This block e being 
porous will allow air to pass through and act on the surface of the 
mercury in the cistern below, but it will be sufficient to prevent the 
mercury from passing out of the cistern when the instrument is 
“packed” or made portable. The screwed socket f passes through 
the metal tube or frame 6, and may be screwed up or down therein, 
as may be required. On the upper end of the screwed socket fis 
screwed, or otherwise secured, another metal tube g, for the purpose 
of protecting the glass mercury tube d from injury, and also forms 
what is usually denominated the “frame” of the barometer. An 
ivory peg or point ’ is screwed into the under side of the block of 





surface of the mercury in the cistern is to be adjusted when the 
instrument is to be prepared for use and observation. It will be 
seen, on referring to Fig. 2, that the lower end of the glass mercury 
tube is provided with an air chamber d',into which any air that may 
accidentally enter the mouth of the tube d will be received, instead 
of entering the column of mercury in the barometer tube d. A soft 
pad or cushion i is secured in a movable socket, which is capable of 
turning round horizontally on the screw j, whereby it is connected 
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with or secured to the cape. This facility of turning round on its 
centre is given to the pad i,in order that, when the mercury tube d 
comes in contact with it, this tube may not be wrung or disturbed in 
its seat. The cistern a may be filled with mercury by removing the 
screw k from the cap e, and then pouring in the proper quantity of 
mercury, after which the screw k may be replaced. 





HAWORTH’S GOVERNORS. 


In addition to the ordinary pair of governor arms and balls, which, 
as they revolve, expand and contract according to their speed, and 
thus regulate the opening or closing of the valve, to cause the 
nece: y regularity of the working of the engine or other motive 
power, Mr. Thomas Haworth, of Bacup, joints on the ordinary 
governor spindle an additional pair of arms and balls, with the 
necessary levers and apparatus in connection therewith, by which a 
double regulating power is gained, and a more certain regularity of 
speed than has been hitherto obtained secured. 

In Figs. 1 and 2 a is the ordinary governor spindle; }, the ordi- 
nary governor arms and balls; and c, the supplementary governor 





soft wood ¢,and its lower end forms the neutral point to which the 


balls and arms, which, in Fig. 1, are shown below the others, the 


better to show their mode of action. In Fig. 1 d, e, is the governor 
rod, in connection with the ordinary arms and balls; 7; the tube 
attached to the supplementary arms and balls, which tube and rod 

through the interior of the governor spindle; g is a universal 
joint or socket coupling, having set screws, which coupling is for 
the pu of connecting together the lower part d of the governor 
rod and the upper part ¢ in such manner that, when the lower part 
turns, the upper part may move independently of the lower part; 
h isa balance weight acting on the governor balls, and balancing the 
throttle-valve an —y connected with it; ¢ are movable weights, 
of which more or less can be used as required, in order to exert a 
greater or less pressure upon the supplementary arms and balls, and 
adjust the speed of the engine as may be found necessary; & is the 
coupling-up rod to the throttle-valve; 7 is a small spur driving- 
wheel on the top of the tube f, and revolving with it. The upper 
part, d, of the governor rod screws into the boss m, which can be 
shifted to the check-nuts n, or otherwise; the rod e has in it a key, 
which slides up and down in the slot of a loose bush, and on the bush 
is a flange for supporting the toothed wheel o, and on the outside of 
the flange is a notch, which is acted upon by a catch and spring on 
the wheel 0. The wheel o gears on one side into the wheel p on the 
top of the shaft g, at the bottom of which is the wheel r, and on the 
other side the wheel o gears into the broad pinion s, which also gears 
into the wheel ¢ on the shaft u, at the bottom of which is the wheel v. 
The wheels r and vare at different levels, but at such distances from 








the centre of the governor spindle that they may gear with the 
wheel 7 when it is raised or lowered. There is sufficient space 
between the two wheels r, v, for the driving-wheel J to turn without 
gearing with either wheel, and when it does so the engine is work- 
ing at its proper speed; but, if the speed should decrease, all the 
governor balls will descend, and the descent of the supplementary 
balls and arms will bring down the wheel / so as to gear in the 
wheel v and turn the shaft wv and wheel ¢ which turns the broad 
pinion s, the wheel 0, and also the upper rod e; and, if the motion is 
continued, the boss m will be brought down to the check-nuts n, by 
which means the rod e will be brought down lower than it would be 
by the action of the ordinary governor balls only, and the rod and 
boss will become stationary, the action of the catch and spring being 
overcome, 80 as to allow the wheel o to continue to revolve until 
there be sufficient steam and speed to relieve it and raise the wheel / 
out of gear with the wheel v. When the engine is turning too 
quickly the wheel / will gear into the wheel r, which turns the 
wheel p gearing into the wheel o, which is thus turned in a contrary 
direction, and by means of the screw raises the boss m, and propor- 
tionately closes the throttle-valve. Instead of using spur wheels for 
turning the rod e, friction pulleys may be employed for the same 
purpose, as shown in Figs. 3 and 4. 











Stream Suipsurpine 1n New Sours Waxes.—Captain Rountree 
has just completed a river boat for the Clarence and Richmond 
River Company, built to order, for the purpose of acting as a teuder 
to the seagoing steamers, and collecting produce along the banks of 
the Clarence River. She is of the following dimensions :—8é6ft. 
long, 16ft. beam, 5ft. deep, with a draft of about 3ft. when loaded, 
She is built of hardwood in the keel and frame, and planked with 
Kauri pine, copper fastened, and strengthened with angle-iron knees. 
A boiler and engine, manufactured by Messrs. Napier and Co., at 
the Waterview Bay Works, is placed in the afterpart of the steamer ; 
it is direct acting, and of 16-horse power, propelling the vessel by 
means of a wheel placed at the stern abaft the rudder. The foremost 
compartment of the vessel is to be devoted to the cabin accommoda- 
tion, and will afford ample room for twenty passengers, The main 
body of the ship is thus left entirely free for the reception of cargo, of 
which she will carry 1,000 bags of grain. There being no deck 
over the cargo space, strong iron stanchions running fore and aft 
support a canvas awning which will effectually exclude the weather. 
There is one excellent arrang t in the construction of this 
steamer due to the fertile mind of Captain Rountree, by which a 
good supply of fresh water is always kept up for the feeding of the 
boiler. It is thus:—Eighteen inches above the timbers a well-built 
deck or skin is laid down from end to end, and between this and the 
outside planking the water is contained, as in a tank. The principle 
was first adopted in the Commissary-General (8.,) now running on 
the Parramatta River, also built by Captain Rountree; and although 
she has been in constant work for the last two years no signs of 








leakage have been discovered.—Australian vaper. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





VERTICAL BOILERS. 


S1r,—From the importance of the subject I wonder that you have 
not had many letters bearing upon the practical use of vertical 
boilers. In 1844, or before, one of this class was put up at a sugar 
bakery in Whitechapel, and, so long as I heard anything of it, it 
gave every satisfaction. At the Motherwell and Mossend Ironworks, 
near Glasgow, are several of this class of boiler at work. The 
American fire engines have these boilers, and they offer great 
facilities for raising steam quickly and for economical working. The 
objections raised against these boilers, owing to the crown plate 
being burned out, may be explained as follows:—In these boilers 
there is a very slight depth of water on the box, and that nearly the 
whole of the evaporation takes place there ; that the deposit has no 
way of escaping, so is crusted on the crown plate among the tubes; 
and that from the arrangement of the tubes it is found almost im- 

ssible to use a cleaner with effect, and so the tube plate is cracked. 
S those shown at the agricultural meetings in Ireland I notice these 
peculiarities :—1. A fire-box only sufficiently high for combustion ; 
2. A great depth of water on the box for the purpose of rendering 
the tube surface available, say from 12in. to 20in.; 3. Good spaces 
between the tubes, and ample facilities for cleaning. In addition to 
which may be noticed the boiler of an irrigating or fire engine ex- 
hibited at the late Royal Show at Belfast, where there was ap 
arrangement of water-circulating tubes. ‘This was in the name of 
your correspondent, James Shekleton, and I shall be glad to hear the 
result of an extended trial of this principle. Your advertising 
columns show several engravings where vertical boilers are used, as, 
for instance, Alex. Chaplin and Co., Carrett, Marshall, and Co., 
T. Cresswell, James Taylor and Co., and many others. If these 
gentlemen would favour us with the results of experiments either 
through the medium of the Institution of Mechanical Engineers or 
through your columns they would confer a favour on H. F. 





DISCHARGE OF TELEGRAPH WIRES. 

Sim,—Availing ourselves of the privilege you so liberally allow 
the public, by placing so large a space in your valuable journal at 
their service, for the discussion, &c., of scientific matters, we have to 
remark that it is searcely to be expected that an individual whose 
pen is always ready to write upon any and every subject can ever 
be thoroughly and practically acquainted with any single one. We 
don't believe in mythical Admirable Crichtons now-a-days, who 
excel in everything, especially in scientific matters. And, how- 
ever comprehensive the grasp of the human mind may be, it can 
only take in superficialities when it attempts to compass a variety 
of Subjects, each of which might well exhaust the natural term of 
life thoroughly te understand, 

And, however we might have wished that your correspondent, 
Mr. Fitzgerald, had answered our letter of the 21st ult., in a less 
unscientific and unpractical manner, instead of indulging in vague 
assertions about the insulation of conductors for submarine tele- 
graphs, we can scarcely be surprised thereat. 

But we are prepared to prove, by actual experiment:, the utter 
falsity of the assertions above referred to; and that is the proper 
and only test to which such matters should be brought. 

Mr. Fitzgerald says, “ Had the process advocated by Messrs. 
Hall and Wells been adopted in all the samples of india-rub . r 
coated wires tested by the committee, the Government report cou'd 
scarcely have been so favourable to caoutchoue as an available in- 
sulting material.” We understand by this remark that he is not 
competent either to calculate, or prove by experiment, what the 
difference should be between the discharge of two telegraph wires, 
one having prepared cotton between the conductor and insulator---~ 
the thickness of the dielectric in each wire being the same. If he 
does not understand the question at issue, we say such vague asser- 
tions are manifestly unworthy of comment. 

Mr. Fitzgerald says, further, “As far as I can recollect, the 
sample of Messrs. Hall and Wells failed to withstand the test of 
pressure, a result which was probably due to its defective construc- 
tion alone.” In reply to this bit of deliberate banter we beg most 
courteously to inform your correspondent, upon the highest autho- 
rity, that the wires we intended and sent for the Government ex- 
periments were not subjected to the hydraulic test, from the fact 
that the machinery was in a defective state. 

‘Yo conclude, we have no desire to discuss this matter further 
with Mr. Fitzgerald, or anyone else; but, if that gentleman chooses, 
we are prepared, at any time, to meet him on the ground of prac- 
tical and experimental proofs, upon which all our statements and 
Haut anv WELLS. 





assertions are based. 
Mansfield-street, Borough-road, 
Sept. 2nd, 1861. 


HULL DOINGS AND WATERWORKS. 


Sin,—In your impression for August 16th appears an advertise- 
meut for a resident engineer for the Hull Waterworks. ‘To this 
there were about seventy replies, and the election took place on 
Thursday last. Isend you the report of the corporation meeting, 
cut from the Hull Packet, of 30th August :-- 

“Tur New Enainerr to tae Waterworks.—The Town-clerk 
stated that he had received above seventy applications for the 
situation of resident engineer to the corporation, several of which 
had been received after the proper date. He wished to know if the 
late names were to be allowed to stand ?— Mr. Jacksoa said every- 
body would vote for who he liked. [ Laughter. |--Mr. Alderman May- 
field said that he would suggest that, in fairness to all the candidates, 
the election should be adjourned, {Loud cries of ‘No, no.’] Several 
of the gentlemen had not attended personally, or sent their testi- 
monials, and therefore it would be as well to let the election stand 
over for a fortnight. He moved a resolution to this effect.—'lhe 
motion was seconded by Mr. C. R, Lambert, but was not carried, 
and the council then proceeded to vote. At the first voting the 
numbers were—Mr. Charles Gott, Wakefield, 8; Mr. Fairbank, 
Scarboro’, 9; Mr. Thomas Dale, Waketield, 19; Mr. Glynn, London, 
9; Mr. Hillman, London, 1; and Mr. Geach, Newton Abbot, 
Devon, 1. ‘The last two, therefore, went out. The second voting 
was as follows:—Mr. Thomas Dale, 31 votes; Mr. Glynn, $; 
Mr. Fairbank, 5; and Mr. Gott, 3. Mr. Dale, of Wakefield, was 
therefore elected the new engineer.” 

1 have no word to say about the gentlemen whose names are here 
given, as the only individuals out of the seventy deserving of 
notice, but I wish to call your attention to the system of election 
carried on, 

On sending in my application, about the 22nd (the 26th was the 
day named), | was told that 1 was too late in the field, that canvass- 
ing was the order of the day, and that most of the corporation were 
already pledged. But, Sir, it seems astonishing that persons should 
be required to send in testimonials, which are not even looked at, 
and can, therefore, have no weight in the decision; and more so, 
that such a thing as canvassing should be permitted for an appoint- 
ment where merit only should decide. Applications received after 
time, too! Such matters require the infliction of your pen, to 
correct at once, and in drawing your attention to this recent affair | 
anticipate a correction for the good of whom it may concern. 

One OF THE SkVENTY. 








THE WATER SUPPLY IN LONDON. 

Sir,—As the importance of a plentiful supply of pure water cannot 
be overrated, 1 beg to call the attention of your readers to the in- 
teresting results of Dr. Letheby’s recent examination of the water 
supplied to the city by the New River Company, and also his 
analysis of the water supplied by the city pumps. The first men- 


tioned has been pretty satisfactory, whereas the water from the city 


pumps has been very unsatisfactory; for, instead of an average of 
only 19 grains of solid matter per gallon (of which, again, only 
2 grains are organic matter) the water contains from 20 to 127 grains 

r gallon. Amongst the foremost stand Bishopsgate-street 
Without, having 127 grains, and Aldgate pump, with 109 grains per 
gallon. The quantity of organic matter in them ranges from 1°5 to 
88 grains per gallon; the common salt from 2°7 to 25 ; the sulphate 
of lime from 2 to 29; the alkaline nitrates from 2°1 to 24-6; and the 
combined ammonia from *5 to 2 grains per gallon. 

For the sake of pointing out more clearly the state of the water I 
will, with your permission, give Dr. Letheby’s own remarks upon 
the subject. He says:—‘ These results show that the city pumps 
are not only charged with decaying organic matter, but also with 
the saline products of its oxidation ; the ammonia, for instance, is a 
sign of present putrefaction, and the alkaline nitrates of a past; 
besides which, the existence of so large a quantity of common salt is 
suggestive of the filthiest impurities, as, for example, the fluid 
matters discharged from the human body, and the percolations from 
cesspools and sewers. Most of these waters are bright and sparkling, 
and they have a cool and agreeable taste. They are, therefore, much 
sought after for drinking purposes; but the coolness of the beverage 
and the briskness of its appearance are dangerous fascinations, for 
they are both derived from organic decay. Dead and decomposing 
matters have accumulated in the soil, and have been partially 
changed by its wonderful power of oxidation, and thus 
converted into carbonic acid and nitre. These have given to the 
water the agreeable qualities which are so deceptive. In reality, 
the water from the city pumps is far worse than that from the muddy 
river, from which it is in great part derived; indeed it may, at any 
moment, become charged with the active agents of disease, for no 
one can say when the salutary influence of the soil may fail, by 
being worn out or over-taxed, and then the putrid organic com- 
pounds will pass into the wells unchanged, Many of the pumps are 
in close proximity to the fat graveyards of the city, and it is more 
than probable that all of them derive a portion of their water from 
these sources, for they are the principal gathering grounds for the 
surface springs; in fact, they are the only open spaces through 
which the rain can percolate to reach the shallow wells.” 

These evidences of Dr. Letheby at once show us the frightful 
state of the pumps in London, but in particular in the City, and it 
likewise shows how far preferable and superior the water is supplied 
by the New River Company; but this only refers to the water 
direct from the company’s reservoir, and not to the water taken from 
the house cistern. 

‘To corroborate this, Sir, I will give you the results of my experi- 
ments with the water contained in my own house cistern. 

After I had read Dr. Letheby’s report my attention was drawn to 
avery ingenious “ water-test apparatus,” invented by Mr. F. H. 
Danchell, of No. 88, Red Lion-square, Holborn, and illustrated in 
THe Enxoineer a few weeks back; and, being naturally anxious to 
know what kind of water we were supplied with, I procured the 
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above-named apparatus to satisfy curiosity. 1 examined, first, the 
water coming direct from the main, before entering the cistern, and 
found that it contained different kinds of impurities; after this I 
examined the water in the cistern itself. By comparing the water 
contained in the two test-glasses—one filled with water from the 
main and the other from the cistern—I found the latter contained 
the same impurities in a considerably higher degree, besides other 
impurities not contained in the water from the main. 

You will thus see, Sir, that,even if the water in the company’s 
reservoir is satisfactory, it does not remain long in this, compara- 
tively speaking, pure state; for if we recollect that the water has 
first to enter and pass through miles of maius buried in the ground 
—saturated with impurities of all kinds, but in particular with gas 
from the gas mains, which impurities not even the cast iron pipes 
are able to resist—-and then to be kept in the house cistern, from 
whence it is drawn for consumption; and if we further recollect that 
all sorts of impurities are proved to accumulate in these cisterns ; 
besides the difliculty that often exists of cleansing them, being, in 
many cases, placed at the top of the privy (a very improper and 
unhealthy place); it will at once be evident to every one that it is not 
the respective waterworks which give the character to the water, 
but the conveyance to the cistern, and the state in which the cistern 
itself is kept in every individual house. 

If Dr. Letheby, therefore, would extend his report to the water, 
drawn from a number of house cisterns taken at random, he would 
no doubt throw a still clearer light upon this important subject, and 
add to the gratitude already due to him for his exertions in en- 
lightening the public on sanitary matters. 

The importance of this question about the purity of the water we 
consume every day, and the disgraceful state of our drinking water, 
so clearly and eminently brought before the public by the able 
report of Dr. Letheby, is my excuse for this lengthened communi- 
cation upon the subject; but I think that hardly enough can be said 
to show the public at large what danger they incur by drinking im- 
pure water, in particular when the remedy is so near at hand and 
can be obtained for so trifling an expense. L. O. 

London, 4th September, 1861. 


NOW BEST TO REMUNERATE INVENTORS, 
Sir,—Though your excellent article of the 23rd completely replies 
to those who assert that inventors are not entitled to large reward 
for the benefits they confer on us, and proves that, if we will not 
promise them some advantage in return, they will not give us the 
full benefit of their ingenuity and skill, it does not prove that to 
grant a patent is the only or best mode of procuring that reward. 


} On the centrary, a patent often proves an injury aud not a benefit, 





both to its possessor and to the public, aud almost always, even when 
most successful, it causes a far heavier cost to the public than it 
confers real profit on the inventor, as is too well known to need 
proving. 

What is the conclusion? That patents should be refused? By 
no means, Let those who hope for benetit from them have them 
for all real inventions; but do not compel them either to put into 
the patent lottery or forego all hope of profiting by their invention. 
There is another course open, which it would be very much to the 
advantage of the public to adopt, namely, to induce inventors to 
disclose their improved methods to the public, by the promise of 
rewarding every inventor in proportion to his success, when it is 
proved, but not before. 

Let every inventor, who does not wish to take outa patent, be 
invited to publish his proposed improvement in a work to be con- 
ducted under the authority of a Government department. Every 
improvement so published, to be freely used by any subject of her 
Majesty, and the inventor to be entitled to claim, for a limited period, 
a fixed per centage of the estimated value of his invention to the 
nation. 

Of course there will be difficulty in inducing Parliament to be so 
economically liberal as to make the awards suflicient to tempt 
inventors to give up their power of patenting. Such liberality 
would, however, be wise as well as just. Wise, because it would 
cost the public far less to give a direct payment to inventors than 
to compel them to extort a far larger sum, in form of patent royalties 
and extra prices, to pay for cost of obtaining patents, cost of defend- 
ing them from piracy, and all the expenses attending the working of 
& monopoly, though a justone. It would be just for the whole 
community to contribute to remunerate and encourage the class of 
men whose skill and ingenuity contribute so powerfully to the 
national wealth and prosperity, and who have given that which 
has proved to be of far greater benefit than the payment they ask. It 
will, no doubt, be objected that it will be impossible to estimate the 
value of any invention so as to adjust the reward. Of course it will 
be impossible to do so exactly, but it may be done with some fair 
degree of approximation, near enough to be practically just, though 
not with absolute accuracy. I might reply that the difficulty will 
not be greater than that now met with, in determining fairly the 
claims arising out of patents, and if the percentage on the profits 








made to be paid to inventors be small, it will be no great harm if 
the profits should be a little over estimated, as they, perhaps, may be. 
P. H. Houianp. 





THE PATENT LAWS. 


Sm,—As some persons seem inclined to support Sir William Arm- 
strong’s absurd ideas of abolishing the patent laws, it may not be out 
of place if I, as Hon. Secretary to the Manchester Patent Law 
Reform Association, give a few extracts from the minutes of the 
proceedings of this association, established in 1850 for the purpose of 
obtaining an amendment of the patent laws as they then existed. 

I have extracted the following paragraphs from resolutions that 
were passed, after having been considered and argued pro and con, 
both in committee and at public meetings, where have been as- 
sembled most of the eminent engineers and men of science in this 
city and neighbourhood :— 

1. That it is universally acknowledged that discoveries, inven- 
tions, and improvements relating to mechanical and chemical science 
have very greatly conduced to the civilisation of mankind, the pro- 
gress of commerce, and the wealth of nations. 

2. That the ingenuity of Englishmen especially has effected many 
valuable inventions and improvements in almost every department 
of science and manufactures, whereby the commerce, wealth, and 
power of the British dominions have been promoted to an extent 
unparallelled in the annals of any other nation. 

3. That in order to develope, to the fullest extent, the inventive 
talents of our countrymen, every encouragement and security should 
be given to inventors consistent with the public welfare. 

Such being the deliberate sentiments—not of one man alone, but of 
numbers assembled purposely to consider the subject, many of whom 
have contributed by their inventions to the wealth of this manufac- 
turing district—it is scarcely necessary to give Sir William Arm- 
strong’s abstract notions any serious consideration. 

Manchester, August 31st, 1861. E. J. Huenes. 

[Mr. Hughes is much teo fast. The resolutions of even “num- 
bers” of men, most of whom, it appears, were inventors, do not 
prove that their resolutions could not be controverted and defeated. 
While fully agreeing, ourselves, with the Manchester resolutions, we 
submit that even the “abstract notions” of Sir William Armstrong 
—who represents a powerful class of monopolists, ready and de- 
termined, whenever there may be an opportunity, to overthrow the 
rights of inventors—do deserve not only serious consideration but 
earnest opposition.—Eb, E.] 











Waces ANp Prorits.—Wages constitute the chief outgoing in 
several of the staple manufactures of the country. In the manufac- 
sure of fine woollen cloth the wages paid by the manufacturer amount 
to about 60 per cent. upon the total expenditure incurred between 
the purchase of the wool and the time when the cloth is in a state 
fit for sale; in the manufacture of woven yarn the corresponding 
expenditure in wages is about 48 per cent. In the manufacture of 
earthenware the proportion of wages is about 40 per cent.; that is to 
say, in the conversion of the requisite quantity of clay into goods 
worth £100, £40 are paid to workmen in wages. In the manufac- 
ture of pig iron the expense of the labour employed amounts to no less 
than 81 per cent.; and in its subsequent conversion into bar iron to 
84 per cent. The expense of working collieries resolves almost 
wholly into labour, in some instances amounting to 90 per cent. on 
the current expenditure. In different branches of the steel manu- 
facture the outgoings for labour are very considerable. For instance, 
in the production of the subjoined articles :— 
Material, 
35 percent. .. 
10 . 






Wages. 
-- 65 per cent, 
-- 90 


Table-knives and forks 
Razors .. oi, ee 


‘o.. “0 ” ” 
Scissors (coarse)... .- so « oo ew BB 
Ditto (fine) .. «2 oe — se we on OF Ge 


At the instant, and without more inquiry, we are not prepared to 
state the ratio between the cost of material and the labour in the 
production of the broadsheet now in course of perusal; but at a hap- 
hazard guess we should say that the disproportion is fully as great as 
that between razors meant to shave, or fine scissors such as ladies 
use. Enough data, however, has been adduced to show how loosely 
wages enter into the prices of commodities. What proportion profits 
bear to wages it is not easy to determine. That depends on the state 
of the market, and the humour of buyers. Dut, as prices are not 
affected by the relations between them, society has no interest in 
their allocution. ‘lhe contest between wages and profits is simply a 
struggle whether a greater or less sum shall go into the pockets of 
the employer or the employed.—Liverpool Albion. 

Breecu-Loaping Cannxon.—Both of the great military powers— 
France and England—after a long series of experiments by the 
ablest engineers of each country, have adopted rifled cannon for 
their armies and navies; but the two Governments have come to 
opposite conclusions in regard to breech-loading cannon. Louis 
Napoleon's extensive experiments satisfied him that it is best to load 
heavy guns at the muzzle, while the Government of England is ex- 
pending an immense amountof money in providing the army with the 
Armstrong gun, which is loaded at the breech. ‘lhe disadvantages 
of breech-loading cannon are very manifest. The greatest and most 
palpable of these is their complicated structure. Jn an implement 
which is subjected to the rough usage unavoidable in the trans- 
portation and handling of field artillery, simplicity of structure is 
of prime importance, An ordinary cannon consists of one single 
piece of metal with no joints or movable parts, while the Arm- 
strong gun is made up of a number of pieces, and at least 
one of the parts has to be so nicely fitted to the others that it is 
necessary to carry a file into the field in order to repair it after every 
two or three discharges. Besides this great objection to breech- 
loading cannon, arising from their complicated structure, rendering 
some of the joints or parts liable to become impaired by smoke or 
wear or rust, there is another very manifest one that has certainly 
not been overcome in the Armstrong gun. In large guns the 
explosive force of the powder re-acts against the breech with 
such tremendous power that it seems impossible to make any 
arrangement of iron or steel that will resist it, except the single 
one of welding or casting the metal into a solid mass. We have 
seen accounts of several series of experiments with the Armstrong 
gun, and in aconsiderable number of them some part of the breech 
was blown away. We have read many columns and pages of dis- 
cussions on the subject in the London papers in the endeavour to 
learn what the advantages are which compensate for these great and 
manifest disadvantages. It has been distinctly stated than an 
Armstrong gun cannot be loaded as quickly as a muzzle-loader. 
this but if it 





We have seen no contradiction of statement, 
has not been contradicted it is almost the only asser- 
tion in connection with the whole subject that has been 


suffered to pass undisputed. In truth, the treatment of this matter 
has not been creditable to the English press; we have had descrip- 
tions and engravings of the gun which were publicly pronounced 
by Sir William Armstrong himself to be entirely erroneous ; and if 
the publishers of the London Exerncer would now send an artist to 
make a sketch of this famous weapon as it actually appears, and 
would accompany the engraving with an intelligible description 
which they could warrant to be correct, they would convey an inte- 
resting piece of intelligence to their readers. In one respect there 
is no doubt of the great excellence of the Armstrong gun—the won- 
derful accuracy with which it carries. We recently republished 
the statement from an English paper that, at a late trial, a target, 
one foot square, at the distance of more than half a mile, was hit at 
every shot! Whether this precision results from anything connected 
with the breech-loading we are not informed, and, if it does, it is 
doubtiul whether it would give any greater efficiency in the field 
than the degree of precision which is obtained with the French 
muzzle-loaders. The experiments by the officers of our own army 
have established a general, if not universal opinion in favour of rifled 
cannon ; but we think that Congress should at least wait for further 
developments before adopting any breech-loading device yet sug- 
gested.—Scientific American. 
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THE PROPOSED NEW IRON FRIGATES. 
(From the Times.) 


Art the close of the Session the Admiralty got a snug vote of 
£2,500,000 for new iron frigates, which, in round numbers, is just 
the price of five of these costly vessels, according to the new scale 
of dimensions on which they are in future to be built. Having got 
the money, the authorities issued their plans, and called upon the 
leading firms for tenders. These tenders were duly sent in to 
Somerset-house on Saturday, and on Wednesday it was notified to 
Mr. Mare, of Millwall, Mr. Laird, of Birkenhead, and to the 
Thames Ironworks, where the Warrior was built, that their offers 
were accepted, and that they were to commence the construction of 
the vessels forthwith. On the principle that half a loaf is better 
than no bread, we suppose we must be satisfied with this small ad- 
dition to our iron defences, though we must own we should 
have been infinitely better pleased if the Admiralty had taken heart 
of grace and ordered the five outright, especially as they have the 
money, and that it will take at lea~t two years to complete each vessel. 
It is, indeed, rumoured that, five or six months hence, orders 
will be given for the remaining two frigates. But this is 
hardly a satisfactory explanation, if they are meant to be built at 
all, for simply deferring their construction for so long a period. The 
standard of excellence was thought to have been attained when the 
fine lines, ample dimensions, and immense defensive armour of the 
Warrior and Black Prince were finally decided upon. Very little 
more than two years have elapsed since these matters were all fixed, 
yet even in that short time the science of building invulnerable ves- 
sels has rapidly developed itself, for in several most important par- 
ticulars the new ships will differ very much from the Warrior class, 
on which it is hoped and expected they will be an immense improve- 
ment. The Defence and Resistance, ugly and clumsy as they un- 
doubtedly are, are nevertheless as great an improvement upon the 
floating batteries asthe Warrior and Black Prince in turn improved 
upon them. If the three intended ships only again improve as much 
on the Warrior, it will show that we are advancing with very rapid 
strides towards perfection in the manufacture of these colossal en- 
gines of modern warfare. 

In three most important points the proposed vessels will be great 
improvements. In the first place, each will be built to carry 
60 guns; secondly, they will not only be as fast and handsome as 
the Warrior, but they also are to be specially built to be used as 
steam rams, having their bows beneath the water projecting far in 
advance of the apparent bows above; and, lastly, by the addition of 
some 700 tons to their size each will be able to carry a complete 
coating of armour from end to end, so that every part of the ship will 
be as invulnerable as masses of iron and beams of teak can make it. 

The length of the new ships is to be 400ft. on the low-water ine; 
breadth extreme, 59ft. din. ; depth, 21ft. below the gun-deck; and 
tonnage, 6,815. The length of the Warrior class is 38vft., breadth 
58ft., and tonnage 6,170. The breadth of deck, however, in the 
proposed frigates will not be greater than the Warrior, as the 
Admiralty have most wisely decided on giving the sides of the new 
vessels a greater incline towards the deck. Thus the slope of the 
Warrior’s sides inwards from the water’s edge, or the “tumble 
home,” as it is termed, is at an incline of about Ift. in 13ft., whereas 
in the ships to be built it will be at an incline of one in 8}ft., 
which, of course, not only increases the chances of the shot 
glancing off, but has the more important advantage of getting the 
weight more to the centre, and diminishing the tendency to 
roll. In the same way the floors of all the ships are to be 
made fuller and flatter, which will give them increased stability in a 
seaway, while from the extreme fineness of the lines fore and aft 
even the great speed of the Warrior will, it is said, be exceeded by 
at least half a knot an hour. The engines of all are to be 
1,250-horse power, and are to be made by Penn and Sons, and the 
increase of tonnage will allow them to carry coals for from eleven 
to twelve days full steaming, instead of nine days, which is all the 
bunkers of either the Warrior or Black Prince can stow. The 
plates of the new vessels are to be larger and thicker than the 
Warrior's. The broadside of the latter is coated with 4lin. of iron, 
22in. of teak, with in. of iron inside that again. The new 
ships are to have d}in. of iron, 1lin. of teak, and jin. of iron (the 
skin of the ship) inside all. The Admiralty, however, reserve to 
themselves the right of altering this part of the plan, and substi- 
tuting plates of 6}in. thick, and doing away with the teak altogether. 
But no decision will be arrived at on this point until some important 
experiments, which are about to be made at Shoeburyness, have been 
concluded, and proved that the change will be for the better. As it 
is at present arranged, even with the d}in. plates, it will require nearly 
2,000 tons of armour to cover the new ships, while the entire weight 
of the plates on the Warrior is only 950. It is this increased number, 
size, and thickness of the wrought iron plates which adds so much 
to the cost of the new ships. Up to the present the cost of the 
Warrior in hull, engines, and rigging has amounted to no less a sum 
than £360,000. With all her stores, fittings, and guns on board, 
when ready for sea, she will have cost from first to last rather over 
£400,000. The new vessels, for their hull, engines, and rigging 
alone, will require an outlay of no less than £430,000, so that at the 
lowest estimate each vessel is certain to swallow up upwards of half 
a million sterling before it is fairly at sea. These are large items 
certainly, but when the question is fairly viewed even the sternest 
of economists will be inclined to admit that the country will have 
got value for its money, for the three ships will be, beyond all com- 
parison, the finest of their kind in the world. The shape of the 
bows in order to fit them for the discharge of their tremendously 
destructive duties as steam-rams is to be very peculiar. Viewed in 
outline, the profile of the stem will present the curved line that a 
swan makes when swimming. The breast or beak is thus below 
the water-line, and projects some 20ft. at least in advance of what 
seems to be the bows above. Thus, the long overhanging weight 
which the false cutwater of the Warrior necessitates is entirely done 
away with, and the bows are water-borne for some 20ft. at 
least before any weight comes upon them. A _ space of 3/ft. 
long by 9ft. deep of these ostensible bows is without armour 
plates, and only defended from the spar deck line upwards with teak 
bulwarks, which can be lowered down like the bulwarks of ordinary 
gunboats. Inside this slight defence, however, comes a semicircular 
shield of armour plates 7ft. high, and spreading completely 
across the vessel from side to side. In this there will be port- 
holes for two immense Armstrong guns. On the main deck below 
will be a similar shield, reaching up to the iron spar deck, but no 
guns will be on this, as it is simply intended to protect the crew from 
a raking fire. By these means no top-heavy weight is incurred at 
the bows, as the semicircular shields are more than 40ft. within the 
water-borne line of the vessel forward. The bowsprit will be 
of iron, and we believe it is intended to make it with a powerful 
hinge, where it springs from the deck, so that before going into 
action it can be turned backwards and inwards, that there may be 
nothing to deaden the force with which the ships will strike when 
the occasion offers to use them against a foe as steam-rams, As far 
as is yet known, the Admiralty still cling to the conventional three 
wooden masts and square rig, which is about as unsuitable for these 
ships as the full uniform of a Lifeguardsman would be to a swimmer. 
The wooden masts are not only easy to be shot away, but are per- 
fectly certain to break away the very first time an attempt is 
made to use the vessels in running others down. It is very possible 
that with the present form of square rig the masts, even if made of 
wrought iron, would do the same too. But iron masts at least have 
this advantage, that they could not be shot away, and even when 
they went overboard would sink alongside like a de« p sea-lead, and 
prevent all chance of the screw being fouled by the mass of cordage 
they drag after them. The wooden masts of the Warrior can not 
only be easily shot down, but would be certain, as they drifted and 
floated astern, to foul the screw and cripple the whole ship in two 
minutes afterwards. These iron vessels are so special and peculiar 
both as regards their construction and intended uses, that a special 
rig should be designed for them. Three masts, it is confessed, will 
not spread sufficient canvas to enable these monsters to beat off a 























lee shore in a gale. Yet somehow a fourth mast is objected to 
as an innovation, as if all these iron frigates were not the 
most stupendous innovations that naval men have welcomed 
since the introduction of steam. When our line-of-battle 
ships were only 150ft. long three masts were crammed into 
them, and now, that we are building them 400ft. long, only 
three masts are allowed. The Defence and Resistance, how- 
ever, have iron masts, but the Warrior and Black Prince, which 
need them ten times more, have wooden spars. On all the new 
ships there is to be an iron tower on the spar deck, crenelated for 
musketry, in case of an enemy boarding. It is rumoured that the 
noble Secretary to the Admiralty got this hint from a visit to the 
French iron frigate Invincible building at Toulon. It is capable of 
improvement, however, if, in addition to the loopholes for rifles, two 
small ports are cut at the base for short carronades, which, with a 
single charge of canister, would do more to sweep the decks than the 
fire of a dozen riflemen. The sterns of the new vessels will be what 
is called “ pink” sterns, that is, instead of being round and full, 
like that of the Warrior, will come to a fine wedge-shaped point, 
almost similar to the bows of a fast-going iron packet. By adopting 
this shape the number of armour-plates required to coat it is solneed 
by at least a third, while the angle will be such that all shots 
must glance, unless fired point-blank, at the broadside. The 
internal subdivisions as to water-tight compartments, &c., will 
be almost precisely similar to those of the Warrior. The main 
decks are to be armed with 36 100-pounder Armstrongs, and the 
spar deck with 21 guns of a similar calibre. Two forward guns 
through the shield we have already mentioned will, it is said, be 
200-pounders, and so also will the pivot-gun at the stern. In the 
meantime the Achilles, which it has been stated over and over again 
that the Government are building at Chatham, remains almost as 
much a myth as ever, so far as actual progress is concerned. Even 
the keel is not yet laid. There are two line-of-battle ships at Chat- 
ham which have been altered and strengthened so as to bear coating 
with armour plates, and there are two others at Portsmouth which 
are to be similarly converted, but it will probably be a long time 
before any of these are afloat. Even the Warrior, which is fitting 
at Greenhithe, is not likely to be ready to go round to Portsmouth 
before the end of this month, and when there she must be many 
days in dock before she can really be said to be fit to proceed to sea. 
None of the other vessels nominally finished will be ready this year 
at all. 

In the course of another fortnight or three weeks the public will 
learn, from the result of actual experiments at Shoeburyness, the 
precise amount of resistance which the vessels of the Warrior class 
may be expected to offer to the cannonade of an enemy. Hitherto 
the iron-plate commission at Shoeburyness have conducted their 
experiments against what we may call theoretical or fancy targets. 
Certainly in nine cases out of ten, the targets fired at were very dif- 
ferent in their method of construction from the broadside of any of 
our iron ships, either as they are now built or are ever likely to be. 
The commissioners, however, have now ordered the Thames Iron- 
works to build a target 20ft. by 10, to be a fae simile of the Warrior's 
broadside. This has just been completed at Blackwall, and will be 
sent down to Shoeburyness in the course of a week or so. When 
fixed on the practice ground there it will be fired at until it is com- 
pletely destroyed, but, if appearances are to be trusted, it will take a 
great deal of hammering to make any serious impression on it. In 
any case the defensive value of the Warrior and others like her will be 
ascertained to a single shot. Perhaps the public may wonder why an 
experiment so conclusive and so easily made was never thought of 
till the ships were quite finished, when blunders (if any have been 
made) are of course now irrevocable. In the Thames Ironworks 
are also lying the masts for the Defence, These are splendid samples 
of wrought-iron work, Each is 115 ft. long by 82 inches wide, and 
though only a ton heavier than a wooden spar of the same size, are 
more than ten times as strong. So also at the same yard is an iron 
spar of 120 ft. by 2 ft. diameter at the base, which has been made 
for a flagstaff for the Victoria ‘Tower of the new Houses of Parlia- 
ment. This huge flagstaff is built up of boiler plate half an inch 
thick, with six wrought-iron T-shaped ribs passing along its entire 
length. Its weightis rather over 10 tons, and the summit of the pole 
is surmounted with a gilt copper crown, almost large enough for a 
small party to dine in. This staff is to fly a standard of proportionate 
size—namely, about 15 yards wide by 40 long. When one sees of 
what size and strength these iron poles can be made, it appears more 
to be regretted than ever that the Warrior and Black Prince are not 





fitted with them. The wooden ones the former ship has now got | 


are too large for the men to handle easily, though much too weak and 
slight for the strain and shock they will have to bear if ever Captain 
Cochrane has to charge an enemy and run him down. In all other 
respects the Warrior is perfectly qualified to cut through a three- 
decker down to the very keel. 


Aw American journal announces that the Peruvian Government 
have authorised the establishment, for ten years, of a new line of 
steamers for coast service, touching at all the important ports and 
making two trips a month, The Government grants the subvention 
of 6,000 dols. a month for carrying the mails, and guarantees 
all its freight and business, supposed to amount to a still larger 
sum. 


Tre Domes At THE Great Exuipition Burtpmvc.—On the 26th 


August the first of the columns which are to support these giant | 


domes was put up, and the contractors undertake to have all complete 
within six months. The highest portion of these domes will soar 
some 16ft. above the Monument of the Fire of London, and persons 
standing upon the ground within the building will have to cast 
their eyes up to a height of 18¢ft., or 16ft. higher than the great 
transept of the Crystal Palace at Sydenham, to reach the under side 
of these great globes. Wide as is the span of that great tranespt it 
is 80ft less than that which will be covered by the dome at 
Kensington. Put London, Southwark, Waterloo, and Uungerford 
bridges side by side, and they would not be wider than the area 
covered by one of these gigantic structures. If one would form an 
idea of what is meant by a hemispherical roof 200ft. in height, and 
more than 150ft. in width, they should visit the works at Kensington, 
and witness the preparations for putting them together. For the 
last three weeks the workmen have been engaged in putting up the 
stages, but up to the present time they have not advanced more than 
half-way with their work, and before they have finished these stages 
at least 2,000 loads, or 100,000 cubic feet of timber will have been 
sawn and bevelled, and bolted together, in apparently inextricable 
confusion, to form the workmen's platform, and to support 
the iron work in progress. Each of these domes will be supported 
by eight cast iron columns, 2ft. in diameter, perfectly round, and 
without any rib, outer projection, or ornament. ‘They will rise to 
the height of 108ft., the upper part being of the same diameter as the 
lower. Each one of these columns will be formed of five separate 
lengths, joined together by bolts passing through flang 
inside, so that, when completed, the parts where they are joined will 
not be perceptible, and will have the appearance of an enormous 
mast, without, however, its tapering end. In order to secure the 
different parts it will be necessary to lower some person down the 
inside of the column, and as there will not be room for a full-grown 
man—-the diameter at the flanges not being more than 1G6in.— the 
work of putting in the bolts and screwing them will be performed 
by a boy, who wilil have to carry with him a bull’s-eye lantern to see 
the work. In order to keep these columns in their place a deep 
collar, or run of iron, will be placed upon, and encircle the whole of, 
the eight columns, and from this the ribs of the dome will spring. 
So long as this collar remains in position the bundle of tall columns 
will be bound securely together, while the nave, transept, and brick- 
work of the side-fronts will, it is stated, he sufficient buttress¢ 
keep these imposing decorations in their places. Nearly 1,000 tons 
of iron have already been delivered on the ground by the Thames 
Ironworks Company, who have contracted for this part of the 
building. 

















COMMISSIONERS OF PATENTS’ REPORT, 1860. 


THE recent publication of the Report of the Patent Commissioners 
for the year ending 1860 reminds us of the duty which we have 
undertaken, of bringing annually under review the financial state of 
the Patent Office. This service is just now the more n as 
the British Association, at its next meeting at Manchester, if on dits 
may be relied on, intend seriously to take under consideration the 
whole question of administering the laws relating to patent rights 
and patent privileges, with the view of providing a scheme that will 
not only meet the wants of the public and wishes of inventors, but 
will present no pecuniary obstacle to its acceptance by the Govern- 
ment. The general feeling of inventors, so far as we have been 
able to ascertain it, with respect to the income of the Patent Office, 
is, that whatever surplus may remain belongs of right to, and should 
be applied for, the special benefit of those from whom it is derived. 
This is, we think, a reasonable proposition, and it must certainly be 
admitted that, so long as funds are required to improve the admini- 
stration of justice, in disputes arising on patent rights, or otherwise 
to carry out the intention of the patent law, the state can have no 
claim upon the surplus revenue. Our business will, therefore, be to 
show what amount is at present available for carrying out the 
suggested reforms, of whatever kind, that may come under discus- 
= before the British Association, and meet the approval of that 

ody. 
We find that the receipts of the Patent Office for the year 1860, 
from all sources, amounted to £109,571 18s. 6d., and that the ex- 
penditure for the same period, including fees to law officers, com- 
rensations, salaries, printing specifications, &c., and expenses of the 
fuseum at South Ceosiee, was £43,833 10s. 9d., leaving a 
balance of £65,738 7s. 9d. On looking carefully through the report, 
we see nothing to lead to the conclusion, that future balance sheets 
will not continue to show the like favourable result. Indeed, our 
opinion would favour the supposition, that the next year’s accounts 
will be still more satisfactory. But be that as it may, we have 
this important addition of £65,738 to make to the surplus of past 
years. 
“ 'To show what the surplus amounts to, and how it is made up, we 
must reproduce our last year's statement (which has been carefull 
collated with the commissioners’ several reports, to preveat the possi- 
bility of an error, and adding thereto the surplus for 1860, we shall 
see at a glance the gross total that is available for the better adminis- 
tration of the Patent Law, or for other services that may be con- 
sidered to conduce to the interests of invention. The following is 
the summary of the financial yearly results, since the Act of 1852 
came into operation :— 


. : Surplus. Deficit. 
For one Year and a Quarter, ox ¢ - 
ending Dec. sie 1853 } oo £25,311 15 0 
For the Year ending 1854 .. - an 9,639 10 4 
( When the £50 
Ditto 1855 Taxes first 23,076 10 4 
t became due. 
Ditto 1856 .. oe ee 26,714 15 5 
Ditto 1857 .. ee oo 7,001 14 
Ditto 1858 .. ee 23,104 IL 2 





When the £100 i] 
Ditto 1s10} Taxes first 52,406 2 2 
became due. J 
Ditto 1860 .. oe ; 65,7388 7 9 
Total .. eo 224,013 16 7 


Less Deficit.. 9,639 10 4 


Total Surplus Income of the Patent Office £214,374 6 3 

The available surplus, applicable to the carrying out of reform 

v hich may be deemed essential to the eflivient administration of th 
atent law, both as respects its letter and its spirit, is therefor 
(214,374 6s 3d.; and, assuming that the several existing clai m 
on the Patent fund are maintained, there is a probable availabl 
annual balance of £65,000.* If, however, as is most probable, in 
the event of an efficient tribunal being established to investigate all 
matters relating to the granting and confirmation of patents, the 
amendment of specifications, and the extension of expiring patents, 
the duties of the Attorney and Solicitor-General are transferred 
to that tribunal, the emolument which they have hithert o 
derived from patents (in lieu, as it appears, of an official salary with 
which the consolidated fund ought to be chargeable) will go to swell 
the available balance. On an average of the last three years, we find 
the fees to the law officers and their clerks amount to £9,265 
annually, which sum, added to last year’s surplus, will show an 
available annual sum exceeding £74,000 to meet the expenses of a 
Patent Law Court. With such ample provision (obtained solely 
from patentees) there is no excuse for leaving the inventors and 
manufacturers of this country subject to the mercy of men, who, 
through their poverty or their wealth, may laugh at patent rights, 
or to others, who, stimulated by recklessness or dishonesty, use the 
patent laws, as they would any other available means, to persecute 
or defraud. 

In our former notices of the Patent Commissioners’ Reports, we 
have called attention to the expenditure and receipts in the publish- 
ing department. As the administration of this branch of the Patent 
Ottice admits of reform, we think it well to continue our summary 
of the accounts, and show what proportion the receipts bear to th 
expenditure, 

‘he following is the expenditure on the Commissioners’ pub- 
lications, up to the year ending 1860, irrespective of the literary and 
professional labour employed in their production : 


s. d. 

. o> ( Printing Specifications, &c., Litho- 

From Ist October, 1852, { “ee esa geeoepee. pete 

to slat December, 18 $7 oaenins Drawings and paper tr} 1.00 79 
For the Year ending 18.4 oo os oo Ge aes Cl CU 
Ditto 1855 oo oc ce Gite oe « Bn SS 
Ditto 18.6 .. «. «. ditto oo oo os 89,880 18 7 
Ditto 1857 so =m «oe oo co oe SN SS 
Ditto 1858 oe 00 ce Gitte oo wo « Ses 
Ditto 1559 co (+e ce ~6Gtte oo 0 eo Bey © 
Ditto 1860 co ce on ditto oo os os 14,705 12 2 
£228,692 1 & 


During the same period, the credits on the sale of specifications 
were as under :— 








Amount Received to end of 18538, (estimated at) oes .. £500 0 0 
Ditto for Year ending .. 1854, Ufficial Return .. oe 63414 0 
Ditto ditto os -- 1855, ditto oe -- 123615 2 
Ditto ditto ae ee 1656, ditto 2 .. 1,361 10 O 
Intto ditto ee -» 1867, ditto * ee .. 1468 .6 11 
Ditto ditto ee -» 1858, ditto om »« ee se 
Ditto ditte ee -. 1869, ditto os » eae oe 
Ditto ditto .. -. 1860, ditto op -- 1,439 4 0 

£9,889 5 2 


If, now, we subtract the receipts from the expenditure, we obtain 
the following result, viz.:— 
Cost of Publications 


£228,692 1 5 
Realised by Sale .. 2 


9,8°9 6 
£218,802 16 3 

Here is a result which, we unhesitatingly assert, might be greatly 
modified, as well to the benefit of the inventive public as to the Pa- 
tent Fund, if the ordinary facilities were but afforded for enabling 
the bookselling trade to distribute the Commissioners’ publications 
through the country. While recognising to the full the advantage 
of possessing at call a verbatim copy of every specification, we desire, 
if possible, to secure the benefit at a somewhat smaller cust than the 
sacrifice of upwards of £13,000 per annum of the Patent Office 
funds.—Newtun's Journal of Arte, 





* This surplus and balance for the Year 1860 are not admitted by the 
Comii-sioners’ Report; for, under the fiction that there is a revenue 
stamp duty on patents, as well as a fee stamp duty, a deduction is regularly 
made on this head, before striking the balance. By this voluntary abate- 
ment, the surplus income for the year is reduced to £46,500 18s, 10d., and 
the accumulating surplus fund to £92,044 6s, 7d. 
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THs inyention, by J. A. Shipton, of Wolverhampton, relates to 
the construction and arrangement of steam engines of the direct- 
acting class, 

Fig. 1 is a front elevation of the improved pendulous reciprocating 
steam engine; Fig. 2 is a corresponding end elevation; Fig. 3 isa 
longitudinal vertical section of the engine, showing the piston at 
ball etree: and Fig, 4 is a transverse sectional view taken at right 
angles to Fig. 3; Fig. 5 is a vertical sectional view showing the 
piston of the engine in its highest and lowest positions, and details 
of construction, and Fig. 6 is a corresponding longitudinal view. 
The sole plate A of the engine is of a rectangular figure with a 
curved or segmental recess formed to admit of the oscillatory traverse 
of the steam chamber or cylinder, At each end of the sole plate A 
is a strong column arranged opposite to each other ; to these columns 
the main cross beam B is firmly secured by means of bolts and nuts 
or other equivalent fastenings. ‘lhe beam B is bored at the central 
part to receive the gudgeon C', which is firmly fitted into the hollow 
trunnion © of the steam chamber or cylinder, which suspends the 
steam chamber or cylinder D, and which corresponds in its oflice to 
the cylinder of a steam engine arranged on the ordinary principle, 
The interior of the steam chamber approximates to an ellipse, as 
shown in the longitudinal section, Fig. 3, the ends of the steam 
chamber or cylinder being inclosed by plates having elliptical open- 
ings E, and through these openings E the main shaft F passes, and 
which is carried in pedestal bearings arranged on the sole plate A, 
On the shaft F the piston G is firmly keyed; this piston is of a 
cylindrical figure in its vertical section, and the shaft passes through 
it eccentrically, as shown, so that when impelled by the steam it 
traverses from end to end of the steam chamber, at the same time 
communicating a rotatory motion to the main shaft, and the steam 
chamber or cylinder vibrating in its bearing in the main cross beam B 
to allow the full side of the eccentric piston to traverse from top 
to bottom, and vice versa, of the steam chamber. The periphery of 
the piston G works in steam-tight contact with the vertical plates H, 
which are arranged parallel to each other at the central part of 
the steam chamber D. One of these plates is fitted in a dovetailed 
groove formed in the inner face of the- steam chamber, and the 
other in a recess, which admits of it being set up tightly against the 
periphery of the piston from the outside by means of the screws 1. 
Another mode of arranging this part of the piston is shown it 
Figs. 5 and 6, where the side blocks J are introduced between the 
plates H and the periphery of the piston, the end wear being com- 
pensated by the plates J being jointed together and elongated by 
the wedge K, and the wear against the periphery of the piston 
being compensated by the plates H being set up by the screws I. 
The ends of the piston G are also fitted with double rings, which 
are forced out by means of wedge pieces and nuts, as shown in 
Fig. 4, and which are readily got at for tightening up through the 
elliptical openings E. The steam is conveyed to and fro from the 
steam chamber D by means of the pipes L and M, which are curved 
over the ends of the oscillating trunnions C; the ends of the pipes 
L and M branch off laterally and pass through stuffing boxes fitted 
in the extremities of the trunnion C, which open in the steam and 
exhaust passages N and O, communicating with the slide valve 
chest P. In the position in which the piston G is delineated in 
Fig. 3, the steam is passing into the upper part of the chamber D 
through the port Q, and by its pressure on the piston is forcing it in 
a downward direction, whilst the steam below the piston has escaped 
through the port R and slide valve S to the exhaust M, as indicated 
by the arrows. The pressure of the steam on the piston G causes it 
to descend from the upper part of the steam chamber to the lower 
and make a partial revolution on its axis, which causes the steam 
chamber to swing or move in a lateral direction to the right. Upon 
the position of the slide valve being reversed the steam passes into 
the lower part of the chamber D, and forces the piston in an up- 
ward direction, which movement carries the steam chamber over 
to the left. In this way the piston is caused to move continuously 
n @ rotatory direction, and impart a corresponding motion to the 
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shaft F on which the fly-wheel T is keyed, the rotatory motion of 
the shaft F being communicated in any convenient way to the ma- 
chinery to be driven, or other purpose to which the motive power 
of the engine is to be applied. The slide valve 8 is worked by 
means of the eccentric ‘i on the shaft F; the upper end of the 
eccentric rod is connected by a lever to the horizontal shaft V, 
which is carried in bearings fitted on the steam chamber D. 
lever at the centre of the rocking shaft V is attached to the upper 
extremity of the slide valve spindle, so that the movement of the 
eccentric imparts the required reciprocatory motion to the slide 
valve. 


WINSTANLEY AND KELLY’S PUMPS. 


Tuts invention, by Winstanley, Kelly, and others, of Liverpool, 
is chiefly adapted for ships’ lift pumps, and consists in surrounding 
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the pump barrel above the suction pipe with an annular or other 


suitibly-shaped chamber, inclosing the pump barrel from the lower | 


stroke of the lift 





valve to about the height of the upper part of the 
or suction valve of the spear rod, 
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W.RIMBAULT 


The second part of the invention relates to the apparatus for 
applying the working power to pumps. 

Fig. 1 is a vertical sectional elevation, showing the mode of 
arranging the pump barrel with suction chamber and air chamber 
when applied as a main pump, and the dotted lines show the position 
of the bilge suction pipe when it is intended to use the pump as a 
bilge pump, which can be done by closing the main suction pipe by 
fastening down the valve cover, or by covering the top with a 
screwed cover. Fig. 2 is a vertical sectional elevation, showing the 
mode of converting one of Messrs. Winstanley and Kelly’s pumps 
into a pump which may be used either as a main pump or a bilge 
pump, or both at one time. By merely closing the bilge suction 
pipe the pump becomes a main pump, or by closing the head of the 
main suction pipe it becomes a bilge pump. Fig. 3 is a partial side 
elevation of the improved antifriction gear to be applied to facilitate 
the working of pumps generally. A, the working barrel ; B, suction 
or vacuum chamber, which surrounds the working barrel; C, air 
chamber, surrounding the upper portion of the pump barrel; D, 
lower valve seat on the bottom of the working barrel; E, valve seat 
on the head of the suction pipe; F, the suction pipe; G, shows the 
position to introduce a bilge suction pipe when it is desired to 
construct the pump so that it could be used as a main or bilge pump, 
or both, at pleasure. When it is intended to be used as a bilge pump 
only the head of the main suction pipe must be closed by fastening 
down the valve cover, or closing the orifice by a suitable cap or 
plug, and when it is desired to use it as a main pump only the bilge 
suction pipe is to be closed, and the valve on the head of the main suc- 
tion pipe allowed to work ; H (Fig. 2), the working barrel ; I (Fig. 2), 
head of main suction pipe, projecting up into a suction or vacuum 
vessel, and shown closed by a screwed cover, which may also be 
used to close the port of the bilge suction pipe; K (Fig. 2), screwed 
port opening in the side of the vacuum chamber, for attaching the 
bilge suction pipe thereto; L (Fig. 2), a screwed plug, in the side of 
the vacuum chamber, for convenience of removing foreign matter 
from the chamber; M, valve on the top of the vacuum chamber 
above the suction pipe 1; N, lower valve seat of the aon barrel H; 
P, discharge orifice; Q, a pump rod (shown broken off), which is 
jointed to the end of R, an horizontal lever rod working on 8, a 
tixed axis; ‘I’, an antifriction wheel in contact with U, a cam, staked 
on to V, an horizontal transverse driving shaft. 





Tne Exureition oF 1862.—Saturday was the second day on which 
the guaranteers to the deed were admitted to inspect the progress of 
the works of the Exhibition building, and those who availed them- 
selves of the privilege appeared fully satisfied with what they saw. 
Messrs. Lucas and Kelk, the contractors, have pushed forward the 
building with so much rapidity that the whole of the columns and 
girders for the sides adjoining the nave are fixed, and the enormous 
length of brickwork for the picture galleries is fast approaching 
completion. The weather has, up to the present time, been most 
favourable for carrying on the out-door operations. The fixed tim- 
ber stages for the erection of the transept roofs have been constructed, 
some hundreds of tons of timber having been used in their forma- 
tion. Considerable interest has been displayed by those who have 
| visited the building, in the mode by which its construction has been 
carried on, and the ingenious means resorted to for the purpose of 
| ascertaining beforehand the exact sition which the different 
columns were to occupy, as it is obvious that the greatest possible 
accuracy was required in determining those points. For this pur- 
pose the sides of the building were, in the first instance, accurately 
marked out, and even this was a task of some difficulty. —Morning 
{ Chronicle. 


Dairt oF THE Sea.—A bottle has been picked up at sea, off the 
| Azores Islands, which, from a memoranda it enclosed, had drifted 
1,417 miles in 243 days, equal to 5°83 miles per day. 
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TO CORRESPONDENTS. 
*,* Covers for binding the volume can be had from the publisher, price 2s. 6d 
each. 


*,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

C. T. (Ramsgate).— We really do not know. The best way is to advertise. 
A REaper.—We know of no tunndling imichine in practical use in this 
country. : 

J. T. (Hull).— Write to Mr, Richard Lewis, secretary of the Lifeboat Institu- 
tion, John-street, Adelphi, W.C. 

AMATEUR,—There are one ov two small works ov turning, but we cannot call 
them to mind. Apply to Messrs. Spon, Bucklersbury. 2 

MECHANIC,— We should say the boiler would be all you require, tt is not too 
costly. Address, Messrs. York and Co., No. 2, Royal Exchanye-buildings, 
London, E C., who own the otent. ; 

A Constant READER.—To d-scribe Wilson's engines literolly would be like 
describing engines of the ordinary construction. The jormer contain nothing 
new beyoud the arrangement of well-known parts. P 

E. W. B.—We do not know how full « description you require. We published 
a drawing and description in (HE ENGINEER of November 4th, 1859, and by 
writing to the makers, Messrs. Sharp, Stewart, and Co., you can, doubtless, 
obtain a circular, which, besides a section, contains a great deal of informa- 
tion. 

Unrortunate.— The first edition of Mr. Grantham's work contrined no wood- 
cuts, but an atlas of plates could be had with it or not, at the option of the 
purchaser, the price being a guinea or thereabout. Ave you sure thot you 
have the second edition? If you have, and it contains no woodcuts, we will 
publish @ note from you, if you will only take cure to wiile ruther more 
moderately. 

L’gav.—Any decler in chemicals or manures can put you in the way of obtain- 
ing bone black (animal charcoal). Anyanimal charcoal, whether made Jor the 
purification of sugar or no, will, in the granwar state, purify water. The 
case of water tests made by Mr. F. Hahn Danchell, of 38, Red Lion-square, 
W.C., and of whom ouly they can be obtained, cust 58., Ws., wud 158., accord- 
ing to kind and finish of case. 

A. S.—To become an assistant engineer in the nacy you would have to pass an 
examination in keeping accounts, and making rough sketches of engines and 
boilers, and you would be required to produce certificutes of servitude in an 
engine factory, or other prouy of your practical knowledge as a mechanic 
Testimonials of good character are required. You must hove a good general 
knowledge of the steam engine, and ve able to work it, pack it, and take part 
in repairs. A knowledge of mechanics and mathematics is all the better. 

J. 8S. F.—Thanks sor your note. The wedges in the shoes of the Pimlico bridge 
areofiron. We agree with what you soy as to the too grext cost of works on 


bridges. Mr. Bows work was published in 1850 by Messrs. Black, of 


Edinburgh, and Mr. Weale, of Holborn (price 33. 6d.). If you procure the 
“ Rudimentary Treatise on Ciwil Bagineering,” by Mr. Law (in Weale’s list), 
you will get a great deal of useful information anent brudyes, and learn how 
to lay out the catenary curve. 





RIFLE SIGHTS. 
(To the Editor of The Bugineer.) 

Sir,—Can you or any of your correspondents inform me how to put a 
permanent * black-brown ” on the foresight of a rifle, similar to the ** black- 
brown” on the barrels and sights of an Enfield ritle when new 7 
D, A. J. 





THE GIFFARD INJECTOR. 
(To the Eiitor of The Engineer.) 

Sir,—Can you or any of your correspondents oblige me by explaining the 
laws by which Giffard’s injector forces water into a boiler against an equal 
pressure—that is the pressure of water in the boiler being equal to that of 
the steam used in the injector? A SUBSCRILER, 

Devonport, August 30th, 1861. 





TEMPERING STEEL. 
(To the Editor of The Engineer.) 

Sin,—Perhaps some of your correspondents would tell me the best mode 
of tempering cast steel cold chisels ? ; ‘ 

1 use them made of ordinary octagonal cast steel bars, of various sizes, 
put I find great difficulty in getting a uniform temper. Some of them, 
when first made, are admirable ; but, as soon as they have got blunt, and 
b_-a ground a couple of times, they are worthless until forged over again. 

My chisels are hard worked, as they have to cut rather hard cast iron, 
and I require them as hard as I can get them. I want to temper them so 
that I can secure lin. or more of them of precisely the same temper and 
hardness. Vv. P. 

September 2nd, 1861. 





AN AGGRIEVED AUTHOR. 
(To the Editor of The Engineer.) 
Important Invention. — Steam Boiler Explosions Rendered Jmpossible ; 
By J. Hopkinson and Co., Patentees of the Compound Safety-Valve, & 
&ec. &c.—Britannia Works, Huddersfield, August 29th, 1561. 


Sir,—I learn by this morning’s post (through my friend Mr. Burton), 
who has made application for the MS. I forwarded to you, as a reply to 
your review of my treatise, the “Steam Engine Explained,” that you 
refuse to give it up. I beg to say that the papers in question are my pro- 
perty, “not yours,” therefore I request that you will return them at once, 
either direct to me or to Messrs. Burton and Co,, 2, Whitefriars-street, 
Fleet-street, London. I may remark that your conduct is anything but 

rtaining to a man or gentleman. 

You publish a scurrilous article, which you calla review of my book— 
the third edition—from which it is quite evident the subject is one with 
which you are altogether at sea, and undoubtedly has a less knowledge than 
most operative engineers. 

Your cowardly conduct in this matter, refusing me a reply, and then 
withholding my property, deserves the highest censure, nay, more, such like 
un-English proceedings merit from me such a chastisement as I shall take 
the liberty of giving you for your cowardice, viz., a horse-whipping. 

Men like you, who make the press a vehicle of injury and oppression, are 
a disgrace to the profession. I am, Sir, 

Yours truly, 

London. J. Horkrxson. 
[From the tone of the above pleasant communication, our readers may be able 

to estimate the character of the one which we withheld. Mr. Hopkinson, who 

has neglected to mention whea we may expect him up to London, appears to 
have fullen « victim to over pressure, from neglecting, perhaps, to wear one 

of his own stfety valves.—Eb. E.] 


Letters relating to the advertisement and publishing department of this paper 
are to be addressed to the publisher, Mk. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of Tuk ENGINKER, 163, 
Strand, W.C., London. 

Tue ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including dowhle number), 15s. 9d. 
Yearly (including two double numbers), £1 118. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be male. 
Tuk ENGINEER 18 registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before eght 
o'clock on Thursday evening in each week. The charge for four lines and 
ander is halj-a-crown ; each line asterwards, sixpence. The line averages 
nine words ; blocks are charged the same rate for the space they jill. All 
single advertisements from the country must be accompanied by stamps in 
payment. 
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THE BRIGHTON RAILWAY DISASTER. 


THE prominent details of the lamentable catastrophe 
which occurred, on Sunday week, on the Brighton Railway, 
must have been known throughout the kingdom within 
forty-eight hours afterwards. But, even up to the time 
when our last number went to press, but little other than 





doubtful and incomprehensible evidence had been given 
upon the inquest. While, therefore, it would have been 
needless for us to publish, for any purpose of general infor- 
mation, the fact that one train had run into another, and 
that more than a score of men, women, and children had 
been killed outright, we were quite unable to make out 
how, upon so much of the evidence as could then be under- 
stood, any accident could have happened at all. ‘Three 
trains should have left Brighton for London at, respectively, 
8.5, 8.15, and 8.30 a.m. Mr. Legg, the assistant station- 
master at Brighton, had testified, very positively, that the 
actual times of departure were 8.22, 8.27, and 8.36. As 
the trains were timed to run at the same speed, and as the 
south end of the Clayton tunnel, in which the terrible col- 
lision occurred, would be reached in less than a quarter of 
an hour after leaving Brighton, it would seem that, if there 
were really an interval of nine minutes between the last 
two trains (between which trains the collision took place), 
the guard of the first of the two would have had ample 
time, after his train had stopped, to run back and stop the 
other, no matter what might have been the condition of the 
ordinary signals or the blundering of the signal men. In 
all cases of stoppages not actually provided for in the 
time-bills, it is the first duty of the guard, either to go back 
himself, or to send back an assistant, to stop any following 
train. In the present case, Butcher, the guard of the 
Brighton excursion train, was only about to go back, 
immediately his train had come to a stand-still, when the 
Brighton ordinary train was upon him. And as his train, 
running even at 30 miles an hour, could take but 40 seconds 
in stopping, if stopped in 300 yards, and but 1 minute 
20 seconds if stopped in 600 yards, which last-named 
distance is the greatest to which it is estimated that the 
Brighton excursion entered the tunnel before stopping, the 
improbability of any interval of nine minutes between the 
two trains, either on leaving Brighton, or near the distance 
signal, is sufficiently apparent. Mr. Legg’s evidence was, 
therefore, not only in conflict with the probabilities of the 
case, but it was distinctly contradicted by the engine 
drivers and guards of both the Portsmouth and Brighton 
excursion trains, the Brighton ordinary alone, of the 
three, having left Brighton at the time mentioned by 
Mr. Legg. ‘The Portsmouth excursion, which should 
have left at 8.5, and which Mr. Legg testified left at 
8-22, did not leave, according to both the driver and 
guard, until 8-28, and the driver further stated that, on 
passing the Brighton station clock, “at the end of the 
stores,” it was at “ half-past eight.” As confirming this, 
Scott, the driver of the Brighton excursion, who states 
that he left Brighton at 8.31 (instead of 8.27, as testified 
by Mr. Legg), mentioned that he started very closely after 
the Portsmouth train—“ more so than ever I (he) remember 
before.” Coleman, the head guard of the Brighton excur- 
sion, gave the time of leaving as 8.30, and Butcher, the 
other guard of the same train, who also stated that the 
time of starting was 8.30, said that, “ to the best of hisknow- 
ledge,” the Portsmouth train started two or three minutes 
before him.” Mr. Jackson, a passenger, and formerly an 
engine driver on the line, stated also that the Brighton 
excursion left at 8.30. And as still further corroborating 
the statements of the driver and guard of the Portsmouth 
train, as to their time of leaving, Brown, the signalman 
at the north end of the Clayton tunnel, stated that their 
train went out of the Sonal at 8.45 by a clock in his box, 
and as the north end of the tunnel is almost exactly five 
miles (five miles one chain) from Brighton, the interval 
of 17 minutes between 8.28 and 8.45, was much more pro- 
bably the time occupied on the way than 23 minutes, the 
interval between the time of starting, as stated by Mr. 
Legg, and 8-45. Now it may, at first sight, appear to be 
going out of the way to show how close together were the 
Portsmouth and Brighton excursion trains, inasmuch as 
those trains didnot come in collision at all, but, on a careful 
view of the circumstances, it is apparent enough that, had 
they been kept five or six minutes apart, no accident would 
have happened. And it is not, perhaps, too much to say 
that Mr. ng who gave the order for starting the trains, 
and who gave what clearly appears to have been erroneous 
testimony upon the inquest, directly contributed to the 
disaster, if he was not, indeed, the sole cause of it. Let 
us see. ‘The distant signal, 300 yards or so from the south 
end of the Clayton tunnel, should be set to danger, by the 
action of the flanges of the engine wheels of any train 
pressing upon a lever close to the rails. On the passage of the 
first, or Portsmouth excursion, the signal was not put on by the 
train, as it should have been. Killich, the signalman, noticed 
this, and after telegraphing “ train in” tothe north end of the 
tunnel, endeavoured, as he says, but for some time un- 
successfully, to set the signal, by means of the wheel in 
his box, so as to show danger. He says, indeed, that he 
did not get the signal to show danger until after the 
second, or Brighton excursion train, had passed it, and this 
statement is supported by the evidence of the driver and 
guard of the second train, who declare that it showed “ all 
right” when they first saw it, continuing so not only 
until they came up to it, but, according to Butcher, the 
guard, it did not work on to danger on passing it. This, 
then, supports Killich’s evidence, that he could not get the 
danger signal on until after the Brighton excursion had 
run past it, it thus having twice failed to act upon the 
passage of a train. Now, although Killich, much of whose 
testimony exhibited confusion, stated that he received the 
signal from the north-end of the tunnel that the Portsmouth 
train was out, it is altogether probable that he did not 
receive it, but that, when that signal came, he was intent 
upon getting his distant danger signal to work. Upon no 
other supposition, unless it were that he had taken leave of 
his senses, could his conduct in stopping the Brighton 
excursion be accounted for. If he had received a positive 
signal from the other end of the tunnel, that the first train 
was “out,” there was no reason whatever for stopping the 
second, no matter whether a signal, over which it had 
already passed, had worked or no. But if Mr. Legg had 
started the two first trains even five minutes apart, as he 
said he did, instead of two or three, as he actually did, 
Killich, most likely, would have got his distant signal on 
to “ danger” before the Brighton excursion came up to it, 





and while that train was thereby stopped would then have 
awaited a repeated — from the other end of the tunnel, 
assuring him that the Portsmouth train wasactually out of it. 
Then, and not until then, we have a right to suppose, 
would the Brighton excursion have been allowed to go on, 
the Brighton ordinary, meanwhile, being kept well behind. 
As it takes ‘from two and a-half to three minutes for an 
ordinary train to run through Clayton tunnel, 1 mile 
22 chains long, and as there was but two, or, at the most, 
three minutes’ interval between the first and second trains, 
on leaving Brightor, the latter must, in all probability 
have been near the southern-end of the tunnel before the 
former could have come out at the northern end, and it is 
likely that the immediate presence of a train, in rapid 
motion, and one which it would be necessary to stop if 
the telegram did not come in time, would be an additional 
circumstance likely to lead to the oversight of the telegram 
itself, even if Killich had not also been perplexed by the 
failure of his distant signal. ‘The fact, however, even con- 
fused as he must have been, that he endeavoured, by 
waving a red flag, to stop the second train was the best 
proof that he had not perceived the message sent him that 
the Portsmouth train was “out.” There was nothing, how- 
ever, to show him that his red flag had been seen, but here 
his negligence, or, more correctly perhaps, his absence of 
mind, was shown in not stopping the Brighton ordinary 
train until he had satisfied himself, by explicit answers to 
his telegraphic signals, that both the Portsmouth and 
Brighton excursions were out of the tunnel. The failure 
of the distant signal was an accident, for which, perhaps, 
no one was at all to blame, and the oversight of a telegram 
in the face of an approaching train, to which that signal 
ought to have shown danger, was not much to be wondered 
at. But the proximity of the first two trains, due to the 
orders of Mr. Legg, was inexcusable, being not only certain 
to lead to disaster, in the event of such a misunderstanding 
as occurred, but being also against the rules by which the 
departure of trains from the Brighton terminus was 
intended to be regulated. Mr. Hawkins, the traffic 
manager, stated distinctly, in his evidence given on 
Monday last, that an interval of five minutes was the 
“shortest he should recognise” between trains from 
Brighton, and that he had never known a less interval to 
be employed. And he stated, further, that the Portsmouth 
train, not having arrived until 8.16, “ it would be the duty 
“of the station master at Brighton to start the Brighton 
“train first, because a considerabie time must be allowed 
“ for shunting the Portsmouth train, and the interval would 
“allow the Brighton train to get well away.” Thus, in so 
many words, Mr. Hawkins charges Mr. Legg with 
neglecting his duty in sending the Portsmouth train on 
first. 

As for the third, or Brighton ordinary train, which should 

have started a quarter of an hour after the Brighton excur- 
sion, and which, upon Mr. Legg’s statement, started nine 
minutes afterwards, Gregory and Finch, the driver and 
fireman, both stated that it started at 8.35, while Boynett, 
the guard, makes it 8.36. The time of leaving of the pre- 
vious train having been 8.30 according to Butcher, the guard, 
and 8.31 according to Scott, the driver, the interval between 
the two trains which came together was not more than 
six, and might have been no more than four, minutes. As 
already remarked, a train running at 30 miles an hour 
would require 1 minute 20 seconds to stop, if stopped in 
600 yards, and asthe Brighton excursion was backed fora few 
yards, there would have been hardly time for the guard to 
1ave got to the mouth of the tunnel to stop the following 
train. The fact that Butcher, according to his own evi- 
dence, as well as that of the driver of the following train, 
had but just got down from his brake when the collision 
took place, goes to show that the interval between the two 
trains must have been very brief all the way from Brighton, 
and as the engine of the Brighton ordinary was a powerful 
one and the train a light one, the latter might have made 
up one or two minutes in the four miles it had run. 

It has been observed, in some of the daily journals, that 
if no signals had been employed at the tunnel no accident 
would have happened. This may be true, but it is no 
argument whatever to show that signals should not be 
employed at tunnels, since there are many ways in which 
trains might be delayed and accidents caused through the 
absence of signals. And so of the signals themselves : 
whether semaphoric or electric, whether automatie or 
manual, they are at times liable to derangement. And 
against all chances of failure, common sense dictates the 
precaution that a reasonable interval be allowed between 
the trains following each other upon the same line. It is 
only in this interval that there is any margin for the cor- 
rection of errors in the exhibition or recognition of signals, 
or room for averting the consequences likely to attend the 
failure of the signal apparatus itself. The Clayton tunnel 
accident may be almost directly traced to recklessness in 
despatching three trains within the space of seven or eight 
minutes, instead of the allotted period of twenty-five 
minutes, and those who have carefully read the evidence 
given upon the inquest, as reported in the daily newspapers, 
will not have much difficulty in perceiving to whom that 
recklessness attaches. 


HIGH PRESSURE STEAM. 


In Watt’s patent of 1784 he described a steam carriage 
the boiler of which, “ for the sake of lightness,” was to be 
made (with the exception of the internal fire-box), “of 
“ wood or of thin metal, strongly secured by hoops or 
“ otherwise to prevent it from the Canting by the strength 
“of the steam.” In 1799 steam boilers, constructed of 
wood, were erected for supplying steam to the pumping 
engines of the Philadelphia (U.S.) Waterworks. The 
records of the Philadelphia Water Department show that 
these boilers “ were wooden boxes, nine feet high, nine 
“ feet wide, and fifteen feet long ; made of five-inch white 
“ pine planks, securely bolted through and braced on the 
“ outside. The fire-box inside of the boiler was of wrought 
“iron, with vertical flues of cast iron. Subsequently a 
“ cast iron boiler was substituted.” Whatever might have 
been the comparative security of these vegetable affairs it 
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is pretty certain, at all events, that they were worked at 
very moderate pressures. Indeed, 5lb. to the square inch 
was reckoned a good pressure in Watt's time, even in 
metal boilers, and our calculations of nominal horse-power 
are still based upon an assumed pressure of only 7 lb. per 
square inch. There were, not long since, certain antiquated 
steam vessels in the navy—the Advice and Driver amon 
others—the boiler pressure of which was only 31b., an 
there were, and, doubtless, still are, a considerable number 
working at from 4lb. to5lb. We need hardly say that 
few or no steam boilers are made, now-a-days, to work at 
a pressure below 201b. And, notwithstanding that there 
were occasional instances in which high, and, sometimes, 
very high pressuye steam was worked many years ago, it 
is well known that it is only within a comparatively recent 
yeriod that high pressure steam, except as applied in 
Sroounsthve engines, es met with any considerable favour in 
this country. The Americans have worked their engines 
at high-pressures, but not for the reasons which are now 
operating upon English practice. In America it was espe- 
cially desirable to have the cheapest, and, therefore, the 
lightest and simplest engines, economy of fuel being a subordi- 
nate consideration. Pressures of 150 Ib. and even 2001b. tothe 
inch have been maintained upon the Mississippi river boats; 
but where, with such a pressure, we should expect to obtain 
an hourly horse-power with 1 lb. of coal, the American 
boats consumed a quantity of wood equivalent to 4 lb., 6 Ib., 
or 8lb. of coal for the power in question. Unless worked 
highly expansively, and in a condensing engine, no great 
economy can, indeed, be expected with steam of any pres- 
sure, no matter how great; and our engineers are at length 
learning what, for years, they never appeared to com- 
prehend, viz., that a high pressure engine is not necessarily 
a non-condensing engine, but that, on the contrary, there 
is, in many eases, every reason why it should have a con- 
denser, and none why it should not. 

The fact that nearly equal weights of cither high or low 
pressure steam may be generated by the combustion of equal 
weights of fuel might be supposed to be sufficiently known 
—at least as an abstract scientific truth. Yet, we must 
confess, somewhat to our astonishment, we have been asked 
by men who, we had reason for supposing, ought to know 
without asking, “ whether you do not have to double your 
fuel if you double your pressure ?” It is not to be expected 
that such men can quite see the advantage of high pressure 
steam, and there may possibly be others who, even while 
comprehending the fact that a pound of steam, of whatever 
pressure, always represents the combustion of about the 
same quantity of fuel, do not clearly perceive wherein the 
advantage dwells. They may be working steam engines at 
a pressure of 30 lb. per square inch and burning 6 1b. of coal 
per hourly horse-power. Suppose, now, they burnt the 
same quantity of coal in raising steam of a pressure of 
150 lb. or 200 1b. to the square inch. Suppose they worked 
that steam at a moderate degree of expansion, in an engine 
in which there was always a back-pressure of 30 1b. per 
square inch above the atmosphere on the piston. The power 
obtained would be quite as great, for the coal consumed, as 
before. And now suppose the high-pressure engine, work- 
ing with a back-pressure of 301b., to discharge its steam 
into an ordinary low-pressure engine. For every horse- 
—— exerted in the first engine, another, at least, would 
e obtained from the second, and thus the effect due to a 
given weight of fuel would be doubled. This conclusion 
being an actual fact—not only deducible from theory, but 
supported by actual experiment—will bear any amount of 
inquiry. It is a tale fact that the low pressure steam 
power of the kingdom might thus be doubled within the 
next twelve months, without the expenditure of an addi- 
tional ounce of fuel, that now burnt under one set of boilers 
being simply transferred to another, working at a pressure 
three, four, or even eight times greater. De novo, high 
pressure engines would cost not above half as much, for 
each actual horse-power which they were capable of exert- 
ing, as low pressure engines, only supposing the steam to be 
worked up to its proper effect in each case. The high 
pressure engine would occupy less space, and require but 
one half the stoking and one half the repairs for a given 
power, besides practically reducing the cost of fuel worth 
18s. per ton down to 9s., or that worth 10s. down to 5s., as 
already explained. These are advantages of which hardly 
a hint is given in Dr. Alban’s writings, but which are as 
indisputably within our reach as any result producible by 
mechanism. Of course there is no need of exhausting from 
one engine into another, inasmuch as the object to be 
gained—which is expansion merely—may as well be at- 
tained in a single engine, or, at the most, in two cylinders 
of the same engine working, the one at a high ‘and the 
other at a low pressure. In high expansive working, when 
sufficient means are taken to prevent condensation within 
the cylinder, a considerable economy is indeed attainable 
with steam of any pressure, even as low as 15 Ib. or 20 Ib. 
But here the bulk, weight, and cost of the engine must be 
great, and the loss of radiation of heat in nearly ‘he same 
proportion. 

“Ah,” says the engineer of the good old Boul‘on and 
Watt school, “ economy is all very well, but let us first have 
safety!” By all means, and the oldest engineer will doubt- 
less admit that he has never yet heard of the explosion of 
a high pressure engine, whatever may have happened to the 
boilers, But, as for the latter: why should a teh pressure 
boiler be more liable to blow up, or produce more destrue- 
tive results in blowing up, than a low pressure boiler? 
“Oh, of course, because the bursting force is greater.” 
Just so, those who most dread high pressure steam are most 
apt to imagine that it is to be raised in low-pressure boilers. 
Now, as en a total quantity or weight of steam may be 
generated, in an hour, in a high pressure boiler 3 ft. in di- 
ameter, as in a low pressure boiler 10 ft. in diameter. And 
the bursting strain on the former, at 100 Ib, per square inch, 
will be precisely the same as, and neither more nor less 
than, that on the latter with 30 1b. And hence, if both 
boilers be made of the same thickness and quality of ma- 
terial, the one will be in precisely the same danger of burst- 
ing open as the other. But to go further: the force under 
which a boiler is rent open is no measure of the conse- 


quences which are to follow. Two boilers, alike in every 


respect, the one filled with steam and water, and the other 
with steam alone, may be burst under the same pressure. 
But while the former may scatter destruction on every side, 
the latter will do little harm. Any engineer who has had 
the misfortune to have a cylinder-head knocked out, when 
steam was on the engine, will admit that the “ explosion” 
was neither violent nor destructive. A tough wrought iron 
boiler of the same size, exploded, or in any way broken 
open when filled with steam only, of the same strength, 
would do even less damage. To have anything like a vio- 
lent explosion of a boiler under steam, it must contain water, 
heated (under pressure) to above the boiling point. Then, 
if the pressure on the water be suddenly removed, in conse- 
quence of any considerable local rupture in any part, due to 
weakness of construction or to over pressure, the heat in 
the water will cause it to throw off a large quantity of ad- 
ditional steam which, taking the water in part with it, may 
strike with terrific force upon the (until now) unbroken 
internal surfaces of the boiler, and thus shatter the whole 
fabric in an instant. ‘This explanation of boiler explosions, 
first announced in these columns, and since claimed, under 
various disguises, by Mr. Clark, Mr. Williams, and a few 
others, is not only capable of exact application to the ma- 
jority of steam boiler explosions, but it shows, what is un- 
questionably the fact, that low pressure boilers containing, 
as they commonly do, large quantities of water, are likely, 
when exploded, to cause very much more destructive results 
than high pressure boilers. How few explosions, compara- 
tively, occur among the 6,000 railway locomotives running 
in the kingdom, and although any one of these is capable 
of supplying steam equal to from 200 to 500-horse power, 
some actually giving off 1,000-horse power each, how 
comparatively unfrequent are the fatalities resulting from 
their occasional explosion. It cannot be pretended that 
any 6,000 low pressure boilers, taken at random, are simi- 
larly exempt from disaster. What is to be thought of the 
explosive magazines, known as boilers, and of which there 
are any number in Staffordshire and elsewhere, 10ft. or 
10ft. Gin. in diameter and 30ft. high? They are as liable 
as any boilers to blow up at the ordinary working pressure— 
and observation must by this time have made the fact tole- 
rably familiar to all engineers, that boiler explosions gene- 
rally do occur at, or not greatly above, the ordinary pressure— 
but when the blow-up docs take place it is no case of a small 
high pressure boiler. From thirty to fifty tons of boiling 
water, of which, on a sudden liberation of the restraining 
pressure, from two to five tons are flashed into steam, can 
hardly be thrown out without some disturbance, the over- 
throw of a factory or the disintegration of an ironwork being 
among the probabilities. ‘“ But there have been destructive 
“explosions of high pressure boilers.” Assuredly, else low 
pressure boilers alone were dangerous. ‘There was the 
Cricket steamboat.” Exactly, and on page 236 of the last 
edition of Mr. Bourne’s treatise on the steam engine are 
drawings, taken from an old number of the Wining Journal, 
of the boiler of that unfortunate craft. Such a boiler! It was 
made to blow up, and had one of Messrs. Morton and Co.’s 
corrugated iron churches been blown up at the same 
pressure, just as good a case would have been made out 
against high pressure steam. So, too, thirty or forty years 
ago, cast iron boilers were made to carry steam of from 
50lb. to 60 1b. pressure. The late Mr. Rastrick, among 
others, made many cast iron boilers, 8ft. in diameter, and 
1hin. or 2in. thick, for Trevithick’s engines, and these boilers 
were often worked to 601b. on the square inch. Fancy 
bolting the two cylinders of the steamships Asia, Africa, or 
Magdalena together, end to end, and getting up steam to 
60 1b. per square inch within them! No wonder if acci- 
dents happened when raising steam of such pressure in 
boilers which no one would now think of using at any 
mag If, with high pressures, we still desire large 
oilers, we now have cheap “ mild steel,” Bessemer’s let us 
say, for it is that we mean, capable of bearing from 80,000 
to 100,000 Ib. tensile strain per square inch, and as work- 
able withal as copper. It is of such stuff, only ,s,in. thick, that 
some of the Lancashire engineers are already making boilers 
6ft. 6in. in diameter to carry steam of 1001b. pressure. 
With drilled rivet holes, these boilers are twice stronger 
than those made of ordinary ysin. plates. But if welded 
— were used as they ought to be, and yct will be, the 

ursting pressure of the steel boilers in question should 
not be less than 800 lb. per square inch, 4ft. boilers of 4in. 
plates, bearing from 1,600 lb. to 2,000 lb. steam per inch 
before bursting, presuming only that the welds were made, 
as they should be, as strong as the solid metal. 

But the strongest of all boilers is that made of steel 
tubes, although iron tubes are amply strong. Tubes may 
be made of sizes adapted to water-tube, or tubulous boilers, 
the bursting pressure of which shall be as much as 20,000 Ib. 
per square inch, which, indeed, is probably considerably 
below the explosive force of gunpowder as fired in the light 
iron tube known as the Enfield rifle barrel. Pressures of 
from 4,000 to 10,000 1b. are exerted in the pipes and eylin- 
ders of hydraulic presses, and the Messrs. Perkins, of 
Francis-street, Gray’s-inn-road, are maintaining pressures 
of 3,000 1b. per square inch in their hot water apparatus. 
As some time since stated in these columns, Messrs. 
Williamson and Perkins have been working a steam engine 
at a pressure of 600 lb. per square inch, and, whatever may 
be thought of such a pressure, one thing is certain, the 
boiler, the safety of which we are now considering, has 
shown no signs of blowing up. When, however, water- 
tube boilers do explode they are not violently unseated, nor 
is any oonbindile portion sent flying through the air. 
In some water-tube boilers which have come under our 
notice, defective tubes have occasionally exploded under a 
pressure of from 120 Ib. to 150 Ib., but in every case without 
the slightest injury to any other portion of the boiler, or 
to any part of the brickwork casing by which the tubes are 
enclosed. Not only has this been the’case, but a burst tube 
may be removed, a new one substituted, the tubes again 
filled with water, and steam got up, all within one hour. 
Under such circumstances, to which all our steam generat- 
ing apparatus might be assimilated, high pressure boiler 
explosions would seldom occur, and they would be generally 
harmless when they did occur, The boilers of which we 





speak have been at work for nearly two years, at the 





Crown Tube Works, Wednesbury, and but for the masterly 
inactivity of the wealthy parties controlling the patent, 
these generators might now be in general and profitable 
use. We are confident, however, that neither ourselves 
nor our readers have heard the last of them. 


LONG STEAMSHIPS. 


THOSE whose eyes have rested on the lightest rowing 
craft on the river, boats which, in plan, suggest to the 
mind something like a horizontal section of a sword-fish, 
can have no doubt of the object of their proportions. The 
youngest lubber at an oar would tell us that they were 
made long and sharp “on purpose to go,” and of their 
“going” we are all aware. And so is an ocean steamev 
made, among other things, “ on purpose to go.” But even 
those who most insist upon the co-relation of cause and 
effect would be likely to express their wonder on beholding 
an ocean steamship built upon the enlarged lines of a boat 
48ft. long, 23in. wide. Jin. deep, and having a displacement 
of 1001b. or 150 1b. Yet the identity of the conditions 
which determine the speed of both ocean and river craft 
has long been known, and for years, or, in fact, ever since 
ships were built, the tendency to lengthen them and sharpen 
them has been apparent. Although we are writing under 
the head of “Long Steamships,” we are not referrin 
merely to ships like the Great Eastern, or the Warrior an 
Black Prince, which are absolutely long, but to those more 
especially which are long in proportion to their beam and 
depth. Years ago, in the days of the Great Western, a 
length of six beams was long, and vertebral failure was a 
certainty with seven beams. Nine years ago the Cunard 
liner Arabia turned out with a length of seven beams, and, 
although a timber built ship, she has “kept her back up” 
ever since. Greater proportionate lengths had been attained 
in iron, and the Himalaya, now nearly ten years old, has 
nearly eight beams. This has since become a common pro- 
portion for large iron steamships, as in the Great Eastern, 
Scotia, Persia, &c. For river and channel service much 
greater proportionate length had long ago been obtained. 
Mr. Scott Russell’s Wave Queen, 213ft. by 15ft., had four- 
teen beams. Some of the Clyde boats had upwards of ten 
beams’ length, the Iona measuring 225ft. by 21ft. Still 
more recently we have had the Giraffe, Glasgow and Bel- 
fast boat, 280ft. long and 26ft. wide, and the four Holyhead 
boats 350ft. long and 35ft. wide. The Galway and Ameri- 
can steamships measure 360ft. on the keel, 378ft. over all, 
and have a beam of 40ft., the proportions being nearly ten 
to one. The Mooltan is reputed to be 370ft. long by 37ft. 
beam, ten to one again. Ina recent paper, read by Mr. 
Duncan before the Scottish Shipbuilders’ Association, that 
gentleman lays down the proper proportions of iron sailing 
ships as six to one, screws, eight to one, and paddles, ten 
to one. The objects are, mainly, small midship section, in 
proportion to the tonnage, and sharp lines, and this tendency 
to greater length and slenderness in ships corresponds to 
that which marks our modern practice in gunnery—a ten- 
dency to employ longer and longer shot in proportion to 
their diameter. In respect of steamships, we are simply 
endeavouring to get somewhere near the proportions of the 
rowing craft. Even in the navy, where, heretofore, the 
slowest ships (excepting ae were always to be found, 
we now find steam vessels capable of doing their 144 or 15 
knots an hour. The commercial and travelling public, cer- 
tainly, will not rest content with slower steamships than 
the Government possess, and we shall, undoubtedly, and 
before long, hear of ocean mail (not mail-clad) steamers 
which shall run off their 18 knots an hour. To go through 
the water at 18 knots requires, unfortunately, rather more 
than twice the power sufficient for a speed of 14 knots, the 
resistance increasing as the square of the velocity, and the 

ower to overcome the resistance in a given time increas- 
ing as the cube of the velocity. Hence we must either 
double the power of our fast steamships, to attain the rate 
in question, or we must diminish their resistance by at least 
one half. With a given tonnage we can diminish one of 
the great elements of resistance—area of immersed midship 
section—by increasing the length, and, thereby, the sharpness 
of the entrance and the run. But, at the same time, we in- 
crease another of the elements of resistance—friction. We 
can extend a floating vessel to such a length that, no matter 
how fine its lines, its actual resistance will be greater than 
that of a shorter and blunter craft, the latter presenting 
enough less frictional surface to turn the scale in its favour. 
But going back to the rowing craft, the experience of the 
oarsman—who is the best dynamometer in every case to 
which his strength can fairly be brought to bear — goes 
to show that, in smooth water, this limit of length does 
not fall within twenty nor, perhaps, thirty beams—a 
proportion that would give, to a vessel of 40ft. beam, a 
length of from S00ft. to 1,200ft.! So we are a long way 
yet, so far as the question of absolute resistance for a given 
tonnage is concerned, from the steamship of least resistance. 
It is to be kept in mind, however, that the fast rowing craft 
go at only ten miles or so an hour, their “ horse-power” 
being inadequate toa more rapid rate of propulsion. Large 
vessels on similar lines might possibly carry boilers, engines, 
and coals enough to carry them at thirty miles an hour; 
but that, we should suppose, would be about the limit for 
craft under 500ft. long. At very high speeds the resistance 
is enormous, almost staggering belief. We know by our 
yachts that a good speed can be had with a comparatively 
short hull, the lines being curved all the way from stem 
to stern. Parallel sides, while increasing the actual mea- 
surement of a ship, interfere with fine lines, and we may 
gain a trifle, therefore, in speed by beginning the run 
where the lines of the entrance leave off. 

So much for mere general considerations of form as de- 
terminate of resistance. Bat when we go to the ship 
builder there is another and a far more important question 
to settle. We don’t mean the price and terms of the con- 
tract, for with these we have nothing to do. But the 
strengthening of the ship, when the keel is very long in 
proportion to the beam, is a matter which, in some cases, 
neither the builder nor the owners can settle to their lasting 
satisfaction. Lloyd’s rules do not cover the case of either 
long or large ships, albeit they have, within the last two 
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years, been made to include stipulations requiring ship 
plates to be stamped, and the provision of additional longi- 
tudinal stiffening in ships with a length of nine beams or 
more. Ina ship from 300ft. to 400ft. long, labouring in a 
heavy sea, with a weight of from 3,000 to 6,090 tons, the 
supports of which are shifted 100ft. or 200ft. every three 
or four seconds, the problem of stiffening is one not only of 
vital importance, but one requiring no little attention for 
its proper solution. The Galway boats will not be forgot- 
ten, and their mishaps may temporarily operate against the 
adoption of proportions of lengths of nine or ten beams. 
But we shall yet have, we do not doubt, ocean steamships 
of a length of twelve beams, and which shall be as stiff in 
every direction as the veriest tub afloat. 
suffening is not all that is wanting by a long way, and the 
mill-pond conditions, upon which the reasoning about tubu- 
lar girders, in connection with iron ships, is based, are not 
sufficient to determine the case. It is one thing to experi- 
ment upon the Britannia tubes in their proper position, and 
another to load them when resting on one edge or on the 
side. A ship is strained in every way conceivable. With 
350ft. in length and 20ft. in depth in the water, there is a 
hydrostatic pressure of 2,000 tons on each side of 
her, and one half of this weight may be taken off 
or another 1,000 tons added on at every roll, three 
or four times each way per minute. ‘The stiffness 
of the Great Fastern on her launching ways was 
wonderful; but, if that large craft really rolled to any 
great extent, her stiffness, when lying on her beam ends, 
might not be as great. Longitudinal stiffness we must 
have, certainly, but with it we must have stiffness athwart- 
ships, stiffness in the bows, stiffness in the stern, stiffness 
in the deck, and stiffness everywhere. The ship must be 
able to “stand on end,” at least to the extent known in 
rough seas, and to go through the whole round of marine 
gymnastics with ease to herself, if not with absolute satis- 
faction to her passengers. The first iron craft had no 
“frames,” but were all skin, and they were hardly less 
fiexible than skins distended with air. It was simply to 
stiffen the flapping sides of a large iron boat, in course of 
construction, in 1834, at Laird’s, that Mr. C. Wye Williams 
ordered cross plates or bulkheads to be put in, the idea 
that these might be made tight for the exclusion 
of water being an afterthought. Sir Samuel Bentham 
had long before suggested something of the sort, 
but Mr. Williams, doubtless unaware of his suggestion, 
was, we believe, the first to reduce the invaluable idea of 
bulkheads to actual practice. The flapping of the vast sides 
of iron hulls still continues, however, notwithstanding an 
occasional bulkhead every d0ft. or 100ft., as the case may 
be. Not long since a case was brought under our notice in 
which a large iron ship, on being taken into dock, on the 
Isle of Dogs, to be painted, was found to have three plates 
cracked across on each side, about 20ft. from the stem, and 
almost exactly on the line of a bulkhead.  Stiffened by 
brackets at the bulkhead, the extreme bows of the vessel 
had worked right and left until the plates could hold out no 
longer, and a heavy sea might at any time have knocked 
off the stem and 20ft. of the hull of the ship when she was, 
perhaps, hundreds of miles from land. Any observing 
passenger in a large iron ship of the ordinary construction, 
at sea, must have remarked how slight appear even the 
orlop and lower deck beams, when the weight and motion 
of the ship are considered. Cases have been known where 
bulkheads, which were quite fiat, on both sides, when the 
vessel was in the graving dock, were found bulged several 
inches to one side when the ship was at her full draught in 
the water. In one instance of this kind, which happened 
not long since, it was found extremely difficult to tighten 
all the seams of the plates while the ship was undergoing 
light repairs. Every suspected rivet was taken out and re- 
placed by a new one, but as soon as the vessel was floated 
she began leaking. At last when all was apparently tight, 
the ship took in a cargo in the Victoria Docks, and went to 
sea. ‘The next heard of her she had put back to Liverpool, 
having sprung a leak near the Western Islands. The 
owners fell back upon the firm who had repaired the ship, 
but after the case had been thrown out of court and put in 
the hands of arbitrators, an award was made in favour of 
the defendants. It was clearly ascertained that the ship 
had a flexible skin, which no strength of rivetting would 
stiffen, and so, in a sea way, there was nothing but that 
the rivets must work loose. How many ships, faulty in the 
same respect, are now afloat, no one can tell. It is clear, 
however, that long and sharp ships are especially liable 
to weakness of this kind. But it is wrong to suppose 
that long and sharp ships cannot be made as stiff as 
vessels on the Dutch model. Longitudinal stiffness is all- 
important, and so is the intersection of the hold by nume- 
rous cross bulkheads, and unquestionable rigidity of lower 
and orlop decks. In a large ship 50 or 100 tons of extra 
bulkheads, beams, pillars, and gussets will not fail to “ pay,” 
not on!y for what they cost outright, but for the cost of 
propulsion of the extra displacement which they involve. 
It is impossible to say how many ships have gone down 
for the want of them. 

Those who may have waded through the Galway packet 
blue book will be aware that, while the Hibernia was un- 
questionably too weak longitudinally, the Columbia had a 
fair amount and quality of stiffening, although the builders 
provided it only by exceeding the specifications. As pro or 
con. long ships, the Galway disasters proved nothing. 
Messrs. Samuelson and Co. established in their evidence 
that, while they put in much more stiffening, and that of a 
different kind from what was stipulated in the contract, 
they were over-ruled and positively prevented from carry- 
ing out still greater improvements for which they had 
arranged. As it was, their ship was strained, not so much, 
if at all, in consequence of congenital weakness, as on 
account of three accidents which might have befallen any 
other ship in the same place, one being a collision with an 
iceberg, the next, grounding in Boston harbour, and the 
last, in being allowed to tumble over in a Birkenhead 
dock. Let us hope that, when another long and sharp 
ocean steamship is built by builders who know what is 
required for safety and desire to provide it, they will not 
be prevented from doing so. 
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MISCELLANEA. 

Tue Duke of Wellington, 131, is to be cut down to a 91-gun 
frigate. 

Orpers have been issued to prepare the blocks in Nos. 7 and 10 
docks at Portsmouth immediately for the reception of the Warrior, 40. 

One Thomas Thomas was fined 12s. the other day in the Lambeth 
police court for obstructing one of Mr. Train’s street railway cars, 
and assaulting the driver. 

Jones's oblique-faced target is being placed in a vertical position 
on its bed at Portsmouth Dockyard, for future experiments with the 
100-pounder Armstrong gun. 

A BLACKSMITH named Robert B. Chadwick, aged 22, committed 
suicide on Friday last by deliberately throwing himself under the 
wheels of a train on the Bradford, Wakefield, and Leeds Railway. 

Accorpine to the Manchester Guardian several spinning and 
weaving establishments at Staleybridge, Oldham, Preston, Black- 
burn, Burnley, and Clitheroe, have limited their operations to four 
days a week, 

Tue tirst meeting of the Scottish Shipbuilders’ Association, in the 
session of 1861-62, was held at the rooms of the association in 
Glasgow, on Monday evening last; James Rodger, Esq., Vice- 
President, in the chair. 

Tue Prince Consort has consented to lay the foundation stones of 
the Industrial Museum and of the new General Post-oftice, at Edin- 
burgh, on or about Wednesday, the 23d of October, on the return of 
the Court from Balmoral. 

THE average duty of twenty-eight Cornish pumping engines, 
reported for August, was 51,200,000 Ib., lifted 1ft. high by the con- 
sumption of 1121b. coal, the duty being equal to 441b. coal per 
actual (not indicated) horse power per hour. 

A RETURN recently made from the Metropolitan Police-office states 
that, within a radius of six miles from Charing-cross, there are 
2,637 miles of streets. Since 1849 the number of houses has in- 
creased by upwards of 60,000, and the length of streets by nearly 
900 miles. 

Tue secretary of the Great Ship Company publicly denies that 
the Great Eastern has been again chartered by Government. He 
adds that she will leave Liverpool fer New York, as announced, on 
‘Tuesday next. Captain Walker, late of the Galway line, has been 
appointed to the command of the ship. ‘ 

ApMiRAL DE Martarecul, on the part of the Peruvian Government, 
has concluded contracts with Messrs. Samuda and Co., of Millwall, 
for four steam vessels, two to be built of iron and two of steel, and 
with Messrs. John Penn and Son, of Greenwich, for the engines. 
These vessels are to be of vi ry high spe ed, 

Messrs. Kew Broruers, Electrical Engineers, will Jexhibit at the 
telegraphic soirée at Manchester, tomorrow evening (7th inst.), the 
two instruments employed in the detection of John ‘awell, for the 
murder at Slough, on January Ist, 1845, and for which crime he was 
executed. Messrs. Reid were the first telegraphic instrument makers 
in the kingdom. 

“* Ar Alderney,” says the Zimes’ correspondent, “ the improve- 
ments at the mouth of the harbour are progressing satisfactorily,” 
but to whose satisfaction is not added. About 500 men are employed 
in elevating the west breakwater, so as to raise it about 500ft. above 
high water, and a second breakwater of 1,000ft. in length is about to 
be commenced to shelter the anchorage from the easterly winds. 

‘Tne destruction of the great sugar factory of Messrs. Harrison and 
Wilson, of East Smithfield, on Friday last, was caused by the culpa- 
ble carelessness of one of the workmen in the service of the firm in 
throwing a quantity of waste paper which he had collected on the 
upper floors down the “lift,” a kind of well-hole used for raising and 
lowering from{one storey to another, The paper in its descent dropped 
ov a lighted gas burner in the second floor, and quickly set fire to 
the whole mass. 

On the last homeward voyage of the steamship Indus, and when 
near Malta, a number of very large waterspouts were seen. One 
approached so nearly as to compel the ship to alter her cowrse for 
half an hour, in order to avoid coming in contact with it. When 
within about three quarters of a mile a strong flash of lightning 
(which seemed to play around the waterspout), followed by a very 
heavy peal of thunder, caused it to disperse, the descent into the sea 
occasioning a tremendous commotion. 

“ A Raitway Man ” writes to the Z'imes, in opposition to the sug- 
gestion which has been made that the normal position of all railway 
signals should be at “danger.” He says :—‘ My experience of the 
practical working of a railway leads me to this conclusion—that the 
signal exhibited should invariably represent the state of the line for 
the time being. By keeping the signals always at ‘danger’ you 
will soon find them disregarded, Forty-nine out of fifty times the 
driver finds that although signal shows ‘danger’ the line is clear, 
and is thereby almost unconsciously led to disregard the danger 
signal.” 

Tue following is a comparative statement of the speed of the 
Queen's yacht and the City of Dublin Company’s mail steam 
squadron :—The Leinster made the trial trip over the measured mile 
at Stokes Bay, Southampton, « knot an hour faster than the Victoria 
and Albert. ‘The average passage of the Leinster, Connaught, and 
Munster, taken for the three months just ended, was three hours and 
forty-two minutes. The Connaught brought over the Prince of 
Wales from Holyhead in three hours and thirty-six minutes against 
astrong head wind. The Victoria and Albert was three hours and 
fifty-eight minutes, making the same passage in smooth water. 

‘THE two iron armour-plates supplied by Messrs. John Brown and 
Co., Atlas Iron and Steel Works, Sheffield, for the Valiant, have 
been duly tested at Portsmouth, but with contrary results in each 











RAILWAY MATTERS. 


Tne Stamford and Essendine has not yet worked up to a 
dividend. 

Tue Truro and Falmouth branch of the Cornwall Railway is being 
actively proceeded with. 

Tue Forest of Dean Central Railway will, it is expected, be very 
shortly opened for traffic. 

Tue South Eastern Railway Company are about contracting for 
10,000 tons of Welsh coal for locomotive use. 

Tne construction of the workshops of the London, Chatham, and 
Dover Company at Battersea, is being rapidly proceeded with. 

Tne Newtown and Machynlleth Railway is expected to be open, 
for a distance of nine miles, in eight weeks, and throughout (twenty- 
three miles) by next May. 

Tue southern section of the Border Union line from Carlisle to 
Scotch Dyke, a distance of eleven miles, and the branch from Long- 
town to Gretna will, it is expected, be soon opened for traffic. 

We may remark that the Hampstead Junction line, on which the 
late frightful accident occurred, is owned by a company of the same 
name. It is, strictly, neither a part of the North London nor of the 
London and North Western lines. 

Tne South Eastern Company are about to purchase additional 
engines and carriages, and to carry out extensive enlargements of 
the Ashford shops. £360,000 more have been subscribed to the 
Charing-cross line, and £250,000 have been subscribed also to the 
City Terminus or Cannon-street line, 

‘Tue branch from the Caledonian Railway to Granton Harbour was 
opened last week for mineral traffic. The branch is about 8} miles 
in length, and leaves the main line about a mile to the west of the 
Edinburgh terminus, and at Granton it forks towards the western 
breakwater, where extensive preparations have been made for the 
reception and shipment of coal and iron, and also towards the pier, 
where a junction will be effected with the Edinburgh, Perth, and 
Dundee. 

‘ners is to be a railway forthwith to Keswick, the metropolis of 
the lake district. The first meeting of the proprietors of the Cocker- 
mouth, Keswick, and Penrith Railway was held on Saturday last, 
The directors have concluded an arrangement with Mr. T. Bouch to 
undertake the engineering of the railway, and under his direction the 
staking of the line is being vigorously proceeded with, so that, in a 
short time, the directors hope to be in a position to enter into the 
necessary contract for its construction. 

Arthe meeting of the Sevenoaks proprietors the report of Mr. F. T. 
Turner, the engineer, was read, which stated that the works on 
the line had been prosecuted with great vigour. Of the 800 yards 
of tunnel 600 had been completed, he whole of the arches of the 
viaduct at EKynesford were keyed in and the walls built up to rail 
level. ‘The report also stated that if things went on for the next six 
months as satisfactorily as they had during the past half-year the 
line would be ready for opening early next spring. 

Ar the meeting, this week, of the Railway Passengers’ 
Assurance Company, the chairman, in moving the adoption of the 
report, said the company had not suffered at all from the recent 
accidents on the Brighton and Hampstead Junction lines. There was 
only one of their railway policy-holders injured by the accident on 
the Brighton line. It showed that the benefits of their institution 
were not sufliciently understood by the poorer classes, or they would 
unquestionably have taken advantage of the benefits it offered them. 

Ar the Norfolk meeting Mr. G. B. Bidder observed that, with re- 
spect to the coal line to the north, it had been a favourite scheme of 
his old friend the late Mr, George Stephenson, but, beyond recom- 
mending it to their consideration, he should have nothing profes- 
sionally to do with it. They would, without interfering with their 
neighbours, be enabled to carry coals at the rate of $d. (?) per ton 
per mile, as the wear and tear of the line would be a minimum. The 
company would be able to run six coal trains daily, each train con- 
taining 550 tons of coal. 
=A PrArAL accident occurred on Tuesday morning on the Midland 
line, near the Melton Mowbray Station. About eight on the morn- 
ing in question Mr. Charles Merchant, permanent inspector on the 
Midland line, living at Syston, was travelling in the train from 
Leicester to Peterborough, and when, near Melton, he was getting 
off the engine on to the platform, while the train was in motion, he 
unfortunately missed his hold, and fell between the tender and the 
engine. He was immediately extricated, but life was quite extinct, 
the body being dreadfully mutilated. He has left a wife and five 
children. 

A MEETING was held last week of a number of shareholders in- 
terested in the principal Metropolitan Railway Companies to consider 
the subject of the wards of juries in cases of railway accidents, with a 





case, the two plates differing materially in their mode of manufac- | 


ture. No 1 plate proved unsuccessful in resisting the shot. No. 2 
proved of a superior character, receiving four 65-pound shots from a 
95-cwt. gun without in each case the surface being indented more 
than 2); in. Three shots struck within an area of 22in. by 9in. 
without penetrating it. The welding of the layers of metal was 
found to be perfect, and the trial of the last plate was considered 
quite satisfactory. 

Ow August 14th, 15th, and several following days, M. Lenoir pro- 
pelled up and down the Seine, at Paris, a small iron serew-boat, by 


view of taking preliminary steps to petition the Legislature to re- 
strict the compensation within certain limits commensurate with the 
injuries actually inflicted on person or property. It was stated that 
one of the great companies had disbursed last year no less a sum than 
£80,000 by way of compensation for accidents on their line, exclusive 
of law expenses and the cost arising from damage to the rolling stock 
and the permanent way. 

Or the 52,601 trains run during the past half-year, on the Eastern 
Counties line, 28,499, or 54°18 per cent., arrived in time; 16,847, or 
31-07 per cent., in from 1 to 5 minutes late; 4,274, or 8°13 per cent., 
in from 5 to 10 minutes late ; 1,566, or 2-98 per cent., in from 10 to 
15 minutes late; 786, or 1-49 per cent., in from 15 to 20 minutes 
late ; 391, or 0°75 per cent., in from 20 to 25 minutes late; 218, or 
0°42 per cent., in from 25 to 80 minutes late ; 94, or 0°18 per cent. 
from 35 to 40 minutes late; 89, or 0°17 per cent., from 40 to 45 
minutes late; 45, or 0-9 per cent., from 45 to 50 minutes late; 56, 
or 0°10 per cent., from 50 to 60 minutes late; and 91, or 0°17, over 
60 minutes. ‘The number of passenger trains run during the half- 


| year on week days was 52,601, and on Sundays 4,428, together, 


means of his engine, in which the motive power is compressed gas. | 


On Aucust 20th he took on board six geutlemen, all that his boat 
could carry, at the Bridge des Invalides, and descended to the Bridge 
de Alma and returned again to the Bridge dela Concorde, His little 
vessel was entirely without oars, sails, chimney, fire, or any other 
sign of a motive power. This experiment is said to be only a pre- 
lude to one upon a larger scale, Which will shortly be made by an 
American inventor named M, Chandor. M. Chandor proposes to 
navigate a pleasure yacht, 15 metres in length and 2} metres broad, 
by means of his gas engine, from the Louvre down the Seine through 
the North and Baltic Seas, and to land at St. Petersburg. 

Tue following appointments of naval engineers have been made 
since our last:—O. N. Brooker, chief engineer to the Indus, addi- 
tional for the St. Jean d’Acre, on the latter being paid off; George 
Rock, chief engineer to the Fisgard, for the Niger, on the latter 
being paid off; J. W. German, chief engineer, to the Orestes ; 
W. Mellville and T. P. Potts, first-class assistant-engineers, to the 
Orestes: T. Hartley, first-class assistant, to the Cumberland, addi- 
tional, for charge of the Cochin, vice Melville; W. Stone, first- 
class assistant-engineer, to the Plover, vice Nurse; F. Pointon, 
istant-engineer, to the Orestes; G. B. Blackwell 
econd-class assistant-engineers, to the 


G. Cox, acting second-class 








second-class as 
and H. Benbow, acting } 
Cumberland, upernumeraries ; J. 
assistant-enyineer, to the Orestes; John Hefferman, promoted to 
engineer, and appointed to the Warrior; Julian Taplin, first- 
assistant-engineeer, to the Warrior; Thomas G. Punnett, 
second-class assistant-enginecr, to the Warrior; Jeremiah Murphy, 
acting second-class assistant-enginee®to the Warrior, to complete 
comple ment. Promoted to engineers, seniority Bist August, 1861 :— 
R. ‘Taplin, in the Simoom; 8. McCullum, in the Jmmortalité; 
T. Crossman (acting) in the Mutine ; Tl’. Parker (acting), additional, 
in the Imperieuse; J. Taylor (A), in the Gorgon; H. Leslie, super- 
numerary, in the Asia; and P, Richmond (acting), in the Liffey. 
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The average number of passenger trains running daily 
—— line during the half-year was 341 on week days, and 164 on 
Sundays. 

Ar the Edinburgh and Glasgow meeting a shareholder remarked 
that, “ for his own part, he thought the rates for goods were too low, 
and that invariably the rates for passengers were toohigh, He did not 
stand there, however, tosay that he thought the goods weretoo low; for 
he maintained that the low rates for goods had enormously developed 
that traflie. While they charged, in round numbers, about 7s. for 
carrying a ton of goods from Glasgow to Edinburgh, they charged 
upwards of £7 for carrying a ton of first-class passengers. Now, 
he knew that the expense of the two classes of carriages was very 
different, and he knew also that it took about three passenger car- 
riages to carry the same amount of dead weight that was carried by 
a goods carriage; but against this they had some compensation in 
this, that their living freight walked to their depét, and away from 
station besides. ‘Chey also prepaid, there was no posting 
and no bad debts, and that would go a considerable way in 
compensation for the difference in the carriage. By reducing the 
fares they would largely increase their income, and at the same time 
accommodate the public.” 

‘ne traffic receipts of railways in the kingdom for the week 
ending the 24th of August amounted to £587,847, and for the cor- 
responding week of last year to £576,501, showing an increase of 
£10,846. The gross receipts of the eight railways having their 
termini in the metropolis amounted to £276,149, and for the cor- 
responding week of 1860 to £268,678, showing an increase of £7,471, 
The inerease on the Eastern Counties Railway amounted to £270; 
on the Great Western to £2,318; on the London and Blackwall to 
463; on the London, Brighton, and South Coast to £3,742/; on the 
London and South-Western to £2,962; and on the South-Kastern to 
296—total, £9,451. But from this must be deducted £1,613, the de- 
crease on the Great Northern Railway, and £367 on the London and 
North-Western, together £1,950, leaving the increase, as above,£7,471, 
The receipts on the other lines in the United Kingdom amounted to 
£811,198, and for the corresponding week of last year to £307,823, 
showing an increase of £3,575, which, added to the increase on the 
metropolitan lines, makes the total increase £10,846, as compared 
with the corresponding week of 1860. 
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SOCIETY OF ENGINEERS. 
September 2nd, 1861. 
H. P. Srepnenson, Esg., in the chair. 
ABSTRACT OF PAPER UPON THE UTILISATION OF WASTE 
MINERAL SUBSTANCES. 
By E. Epwarps, Esq. 

Tne author explained that the object of the paper was not to ad- 
vance any new theories or processes, nor to attempt to exhaust the 
wide field. presented by a subject of such interest and importance, 
but rather to mention a few of the more important meth which 

have been suggested or adopted for turning to good account sub- 
stances at present either wasted or of little value, Coal was spoken 
of as accumulating largely in the shape of slack at the pit mouths of 
large collieries, and as having been, until comparatively recently, 
almost valueless ; its application, however, to the purposes of making 
coke, and of compressed fuel, was described. The author mentioned 
Berard’s machine, for the purpose of freeing this waste coal from 
iron pyrites and shale, the presence of which is very injurious in 
coke. He explained how this was done by washing; and | also 
described Messrs. Edwards and Beacher’s machine, as well as one 
more recently patented by himself, and which, whilst avoiding 
serious defects in the former, is much simpler, and is found perfectly 
adapted to its intended purpose. 

The method of coking the coal thus prepared was mentioned, and 
Morton’s coke oven described. 

The different methods of forming compressed fuel were spoken 
of, including Warlick’s, Wylam’s, and Wood's, in which latter the 
coal is either dried before or after its compression into blocks, and 
their respective differences considered, and the author mentioned 
that the principal advantages in their use consisted in the facility 
with which they can be stowed, shipped, weighed, Xe. 

The extraction of ores from mineral waste was described as being 
effected by the same machine as that already mentioned. The 
author spoke of the conditions under which this could be success- 
fully accomplished, as varying with the percentage of ore contained 
in the waste, and the market value of the corresponding metals. 
Lead ore and blende were more especially mentioned, and the 
mechanical principles upon which their separation by washing 
depends, explained. 

‘Che author also alluded to the methods adopted for the extraction 
of copper from very poor ores, and said that there was probably 
scarcely any mineral substance, at present wasted, which might not 
be, to some extent, utilised as science progressed. 

The utilisation of the slag produced from iron and other furnaces 
was considered, the attempts which had been made to use it for 
building materials, for ornamental or useful purposes, and being 
explained, as well as its use, to some extent, for the adulteration of 
emery. ‘The difficulties in the way of its extended use were thought 
great, from the great difficulty of thoroughly annealing it so as to 
avoid fragility, and from its weight and cost of transport when used 
merely as a substitute for brick or stone. 

The author described the separation of the metallic lead contained 
in the slag from lead smelting furnaces by washing, and the applica- 
tion of slags from the copper works of Germany to building 
purposes. 

After alluding to the re-working of waste wrought iron serap, the 
employment of the waste gases of iron furnaces, and describing at 
length the processes adopted by Mr. Ransome and others for the 
production of artificial stone, by the use of a solution of flint in 
caustic soda as a cementing ingredient, the author concluded by 
again regretting that the extent of the subject prevented more than 
allusion tosome branches of it, and by hoping that valuable informa- 
tion might be elicited in discussion. 





ANOTHER FEARFUL RAILWAY ACCIDENT. 

On Monday evening a terrible catastrophe occurred on the Hamp- 
stead Junction line, owing to a collision between an excursion train 
and a train composed of an engine and tender, nineteen ballast 
trucks, and a brake van. ‘'he Hampstead Junction is a line which 
has been opened within the last two years. It joins the North 
London at Camden-road station, and passes thence through Camden- 
town and Kentish-town, by Hampstead, and so on to Kew, where it 
runs close to the South-Western line, over which passengers wish- 
ing to proceed to Richmond are conveyed without a change of car- 
riages. The Hampstead Junction line is much used by persons 
going from the city to Kew, Richmond, and Twickenham; and on 
Sundays and Mondays throughout the summer season. Not only do 
the ordinary trains fill well, but there are excursions constantly. On 
Monday thers were two or more special trains to Kew; and it 
was to one of these the dreadful accident occurred, the details of 
which, as far as they have as yet transpired, we now subjoin. In 
its course from the Camden-road station of the North London 
Railway, the 'ampstead Junction line is curved in several places, 
and passes clos? to the rear of the houses till it crosses the Carl- 
ton-road, in Keutish-town, It then enters the fields, and 
for about a quarter of a mile runs at the back of the houses on the 
éast side of Carlton-road, and between them and the main road 
through Kentish-town, which leads to Highgate-rise. A few 
hundred yards fuither on in the Hampstead direction is the Kentish- 
town station, the first on the line after it leaves Camden-road. The 
Hampstead station is about half a mile beyond the Kentish-town. 
From Hampstead to the point at which the line crosses Carlton-road 
it forms an are of considerable bend. The collision took place at 
some dozen yards nearer to the Kentish-town station than a bridge 
over what is at present a path from Carlton-road to the Kentish- 
town-road. Down to this bridge from the town end the rails are 
laid on a road supported by brickwork arches, which are about 35ft. 
high. From the bridge to the Kentish-town station there is an em- 
bankment of abcut the same height, and from the Kentish-town 
station to Hampstead a deep cutting. ‘The company is at present 
erecting an extensive coal depot adjoining the Kentish-town station, 
and a train of trucks is engaged daily in bringing up ballast from 
Rushey for making the siding which is to lead from the main line 
into the coal shed. When these trucks deliver their ballast they 
proceed up the line to the bridge over the pathway before referred 
to. At this point there isthe usual apparatus for shunting them in 
on the down line, and they return to the Kentish-town station, and 
so on to Bushey. 

In the evening, at about 20 minutes past 7 o'clock, the men in 
charge of the ballast traim had delivered their loads, and proceeded 
to the bridge, on which they were being shunted, when a passenger 
train was seen to be coming up at a rapid pace along the line from 
which the bailast train was moving slowly. The driver of the latter 
had lighted his lamps, and when he saw the other train approaching 
he waved a red light and shouted. ‘The driver of the former, in his 
turn, blew his whistle, but the precaution was too late. It was not 
yet dark, There were many people in the windows of the houses in 
Carlton-road and a great number walking in the fields; and from 
several of them shrieks were heard before the trains met; for it was 
but too evident to any one who saw their respective positions that 
in a few seconds after the red light was waved, and the up engine 
blew a succession of awfully shrill screeches a violent concussion 
was inevitable. It has been before observed that, attached to the 
engine of the ballast train, were nineteen trucks, About half these 
had crossed to the down line, and about midway it was 
struck by the passenger train. The scene, as witnessed 
from the fields below, was terrific. Immediately the engine 
had struck the trucks, and shivered them into atoms, it leaped from 
the rails with a sort of half puff, half bellow, which was heard to a 
distance of fully half a mile, and rolled down the embankment on its 
own side of the line with a hideous dull sound and one or two fright- 

ful sereeches. The carriages which followed ran on a few feet; but 
just at the spring of the arch of the bridge the brake bounded right 
over, and was followed by four carriages, in which were a number 
of passengers. The first two carriages jumped clean into the field, 
where they lay on their sides, one over the other. The next came 
with its end upon the second of the two carriages which had broken 








off from the train in their bound; and when the train came to a stand- 
still this third carriage remained poised in the position in which it 
had fallen upon the others. Its coupling irons not having broken, it 
dragged the fourth carriage half over the side wall of the bridge, in 
which position it remained half suspended, but with its hind wheels 
stuck in the embankment. ‘The inhabitants of the neighbourhood 
instantly ran tothe spot. The moans of the dying, the cries of the 
wounded, and the lamentations of those who missed their relatives, 
were to be heard on every side. The ends of the first two carriages 
had been broken by the fall, and several of the passengers were at once 
pulled out. They were laceratedand bleeding to afrightful extent. In 
someinstances it was impossible to recognise u single feature, and the 
unfortunate victims were unable to utter a word. There were a great 
many rE children and babies in the train, and the screams of 
several of them were heartrending in the extreme. Many women, 
on being released from the carriages, dropped down in an apparently 
lifeless swoon. All this time the passengers who had esca 

altogether, or escaped with slight injuries, were rushing frantically 
down the embankment; and terrified women and men were throw- 
ing themselves over the fencing and into the fields, regardless of 
what might occur to them so that they got out of reach of the ill- 
fatedtrain. The engine lay on its side, still puffing, and with steam 
rushing forth at all points. Near it was stretched the poor fireman, 
who had fallen with it. He seemed much injured, and was carried 
off to an hospital. By this time it was getting quite dark, and 
necessarily there was the additional element of confusion added 
to those others that contributed to make up a scene such as has been 
rarely witnessed even after railway collisions. The families 
residing in the neighbourhood sent for doctors and conveyances 
for the wounded. Many of the latter were at once carried off to 
the residences of medical men, but others requested to be allowed to 
lie in the fields, if only a drop of water could be procured for them. 
Within about twenty minutes after the accident a strong body of 
men from the Kentish-town and Camden-town police stations 
arrived, and a number of cabs and wagons were on the ground; but 
at eight o'clock it was dark and no gas near. Light was all im- 
portant, and the remains of the brake, which had fallen over, were 
set fire to. There was no need to chop it up small, for it had been 
shivered into a thousand fragments. When the pieces were in a 
blaze the spectacle was stil more awful than it had hitherto been. 
The glare discovered the wounded men, women, and children that 
lay about, surrounded by little groups, who rendered them such 
assistance as could be procured on the instant. There was the 
engine on its side, puffing out its hot steam; carriages were 
hanging in a position that made them appear as if they were just 
about to fall to the earth; and, most melancholy of all, from under 
the first carriage that had come over the bridge there were visible 
the head of one man and the legs and arms of another. The 
police and others at once set about attempting to extricate those who 
remained inside; but it is almost unnecessary to add that only life- 
less bodies were taken out. ‘They had already been half an hour in 
a carriage that had fallen 3dft. or 40ft., and over which lay another 
that had come down with its full weight from the same height. 
Much anxiety was expressed about the fate of the driver of the 
passenger train, of whom up to to this there had been heard nothing. 
A search was made for him up and down the embankment, and in a 
few minutes after it was commenced a man in the employment of 
the company stated that his dead body had been found near 
the engine. ‘The stoker was much sealded and otherwise in- 
jured. The engine of the ballast trucks remained on the line 
uninjured after the collision, and none of the men in charge of 
it appear to have been injured. ‘Trains coming up from Kew 
usually stop at the Kentish-town station, it being the next to 
Camden-road, and at the latter passengers have to change carriages 
for the North London line. In this instance the excursion train 
did not doso. That the men on the ballast train distinctly state ; 
and it seems impossible that it could have stopped there, for, had it 
done so, the driver must have seen the ballast trucks. Indeed, at 
the scene of the accident the matter was not disputed ; for, ou some 
one remarking that it was a wonder why the passenger train had not 
pulled up at Kentishtown, one of the officials remarked “ It was an 
excursion and had no right to stop there.” In reply to an inquiry 
as to whether he was right in shunting at that particular moment, 
one of the men in charge said there was nothing to tell them that the 
up-train was coming, and added “ There are no papers for those ex- 
cursions.” If it be a fact that there are no time-tables for excursion 
trains at a point where shunting has been going on several times in 
the day for some weeks past, there must have been gross negli- 
gence on some one’s part, more especially if the passenger 


train was to pass the Kentish-town station without pulling 
up. Under jsuch circumstances, and considering that the line 


is so much curved from Hampstead to Camden-town, the only 
wonder is that such an unpardonably faulty arrangement had 
not sooner resulted in a catastrophe like the present. The train, 
the return journey of which has brought desolation and sorrow to so 
many homes, consisted of thirteen or fourteen carriages, besides the 
brake van which followed the engine. It is stated that the excur- 
sionists were officers and friends of officials in the employment of 
the North London Company; but such was the consternation to 
which the fearful occurrence gave rise that it was with considerable 
difficulty any particulars were gathered more than those which the 
ground itself presented to the spectators’ view. At about a quarter 
past eight a down train arrived from London. The engine came to 
a stand, of course, and the look of terrified amazement with which 
its occupants viewed the scene was indescribable. At that hour 
there were some thousands of people collected in the fields and up 
the embankment at each side of the bridge. Two or three of the 
smashed carriages formed one monster fire that shot up its flames to 
an immense height. ‘The wounded lay here and there, writhing 
in agony. Men were engaged in dragging corpses from under 
wheels and axle-trees, and out of carriages that had been crushed 
like pasteboard. Gentlemen and ladies carried water-cans, bottles, 
and other vessels, and were constantly giving those drinks which 
the mangled so greedily asked for. Many ladies ran about with 
linen for the doctors to bandage the wounded; and themselves 
assisted in the kind office. ‘The policemen with their lanterns kept 
a path for those who were carrying the injured to the cabs, vans, 
and carts, Which were now drawn up in a line to the by-road lead- 
ing out to Kentish-town; and from all sides men, women, and 
children were running with lamps and lighted candles to what, 
without the slightest exaggeration, may be termed a field of 
slaughter. The driver of the ballast train said that the excursion 
train appeared to him to have been coming at a rate of about 
sixty miles an hour; but the probability is that he was deceived in 
this. To those who saw it from the windows of the houses and 
from the field it did not appear to be coming at such speed, though 
its pace was rapid. 

On inquiry at the hospitals the following list was obtained of the 
persons who had been admitted:--T’o the Royal Free Hospital, 
Gray’s-inn-lane, Mrs. Emma English, aged 40, wife of James Eng- 
lish, residing at 24, John-street, Clerkenwell, dead. She died in 
three quarters of an hour after her admission to the hospital. James 
English, aged 41, her husband, has received scalp wounds and 
several contusions, which are not likely to prove fatal. Sarah Cox, 
aged 43, No. 1, Iceland-road, Old Ford, has received fracture of the 
ribs, scalp wounds, and general contusions. A child, six months 
old, with bruises on the head, name not known. The patients taken 
to the hospital were promptly attended to by Mr. Alexander Marsden, 
the house surgeon. 

In the Middlesex Hospital.--Two boys, named Greenwood, one 
12, the other 8 years, and a lad aged about 18, name unknown, brought 
in dead. A man named Terry, living in the Liverpool-road, collar- 
bone fractured. A woman named l’hilpott, nasal bone fractured, 
and other injuries. 

In University College Hospital, Gower-street, Miss Stacy, West 
India-yard, Bow ; and Mary Sellis(addresses not known), dead. Three 
others dead, not yet identitied. Elizabeth Ward, 91, Upper-street, 
Islington; George Hewitt, Cornhill-road, Bow; Oliver Hewitt; 
Sarah Essex, the Point, Stratford; Mary Ann Mathews, 3, Colt- 





street, Old Ford; John Darley, Catholic Chapel, Moortields ; Joseph 





Cocks, 7, John-street-north, Shacklewell; Mrs. Drake, Mrs. Hem- 
mings, Annie Ward, Mrs. Jane Greenwood, wife of a station master ; 
Mrs. Holt, Henry Stacey, John Stacey, George Henry Bolton, the 
stoker, Old Ford, Bow; W. Woodley, Iceland-road; George 
Woodley, father of the above; Edward Essex, Stratford New Town ; 
Isaac Coxall, Old Ford, Essex; Mr. Cox, Bow; William Stewart, 
Leighton Buzzard; Joseph Bridges, 2, Richmond-terrace, Campbell- 
road, Bow; Mr. Rushbrook, Hawkscourt; two men and a boy un- 
known, one woman unknown, and an infant unknown, all more or 
less injured. In St. Pancras Workhouse, an old woman, name 
unknown, di 

‘The above list gives a total of 10 dead and 33 wounded in the 
hospitals ; but it was stated that there were at least three dead who 
had not been taken to any public institution. ‘These, with the 10 in 
hospital, would give 13 dead. It is impossible to say yet how many 
were wounded. The driver of the excursion was named Scott, and, 
judging from the anxiety expressed about him, he must have been a 
favourite with the servants of the company. 








AN ELECTRIC TELEGRAPH IN THE YEAR X. OF 
THE FRENCH REPUBLIC. 


Asone the many instances of the neglect with which the greatest 
discoveries are received, and the want of intelligent appreciation 
through which inventors are often suffered to struggle in obscurity 
and privation, the following account of what appears, undoubtedly, 
to have been the first electric telegraph—with the exceptions of the 
pith ball and electric spark contrivances of Lomond and Reizen—is 
of peculiar and painful interest. It is partly translated from the 
Annales Télegraphiques, and originally obtained from the Archives 
Imperiales of France. 

At the beginning of the present century, aud under the Govern- 
ment of the First Consul, a French artisan, named Jean Alexandre, 
claimed the discovery of a new means of communication, named by 
him the “ private telegraph ” (telegraphe eritime), and which was far 
to excel the system of the brothers Chappé. 

It was no longer the reproduction at a certain distance of a limited 
number of signals that was attempted ; in this invention the letters 
of the alphabet were indicated with great rapidity. 

It was asserted by Alexandre that a dispatch might be instanta- 
neously transmitted to a distance of five or six leagues by means of 
two dials on which were inscribed the letters of the alphabet. He 
maintained that the passage of a river would be no obstacle to the 
operation of this telegraph, which would also be active during the 
night-time, and in foggy weather. 

At this time the telegraph of Chappé had greatly excited the 
interest of the public. 

The lines from Paris to Lille, Strasbourg, Huningue, Metz, and 
Landau were in incessant activity, announcing throughout France 
the victories of the Republican armies. It was understood, how- 
ever, that the instruments which had been adopted were not the per- 
fection of science, and improvements were expected. Thus the 
discovery of Alexandre was received with an interest which was 
somewhat enhanced by a certain degree of mystery which appeared 
to surround him. He proclaimed the results of his labours, but the 
means by which they were obtained were a secret; he exhibited the 
apparatus, but carefully concealed the motive power. Even the 
character of the inventor powerfully contributed to excite curiosity. 
His manners were simple, he was without fortune, and, from his own 
account, without any theoretical acquirements. He termed himself 
occasivnally “artiste mecanicien,” and sometimes “ artiste physicien.” 

He was gifted with a rare degree of modesty. We are indebted to 
M. the Mayor of Poitiérs, for some information relative to this 
singular existence. 

Alexandre was born in Paris, and was, it was said, a natural son 
of Jean Jaques Rousseau. He received the education of an ouvrier 
(working man), and in 1787 he was at Poitiérs, married, and earn- 
ing a livelihood by gilding and silvering metals. A magnificent 
voice allowed him to unite with this profession that of church 
singer. At the outbreak of the revolution these resources were 
taken way from him. He removed to Paris, and found a place among 
the singers of the church of St. Sulpice. He engaged in political 
life, and was successively named president of the Luxembourg 
section and representative atthe Convention. His modesty induced 
him to refuse this mission, and he was preparing to return to his 
atelier when he was charged to proceed to Poitiérs as Commissary- 
General of War. Ata later period the Minister for War appointed 
him Comptroller of the Military Division of Lyons, where he had to 
organise an army of eighty thousand men. With the title of Chief 
Agent for the Army of the West he proceeded to Angers, forty-two 
departments being under his orders for the levy of two hundred 
thousand soldiers, 

Desiring, however, to retire into private life, he soon returned to 
Poitiérs. It is here that we find him in the year 1802, having given 
birth to his new telegraph. 

His antecedents, the fire of his expressions, and the confidence 
with which he spoke of his invention, soon attracted general 
attention. 

He wrote to Chaptal, minister of the Interior, informing him of the 
discovery he had made, and applying for a grant of money to enable 
him to proceed to Paris and to submit his plans to the Government. 
In answer, the Minister requested further details and information, 
and also to be informed of the nature of his apparatus. Alexandre 
was reluctant to follow the course indicated to him by this official, 
desiring to keep the secret of his invention. Armed, however, with 
the ministerial letter, he presented himself before Cochon, Prefect of 
Vienne, and solicited permission to perform some experiments in his 
presence. 

Struck with the conversation he had with Alexandre, and finding 
in him a vigorous and active imagination, contrasting strangely with 
his humble position, the prefect acceded to his request. On the 
13th Brumaire, in the year X. of the Republic, he proceeded to the 
residence of the inventor, accompanied by Lapeyre, the Chief 
Engineer of the Department. 

The experiments which were performed were successful beyond 
what was expected. In his report to the Minister of the Interior, 
the prefect describes them in these terms :— 

“ We were conducted to a room on the ground floor, in the middle 
of which was a box about 1} métres in height, and 30 centimétres in 
breadth. On the upper surface of this box is a dial, around which 
are traced the letters of the alphabet. A needle, movable in every 
direction, traverses the circle at the bidding of an operator at a 
distance and out of sight, indicating the letters needed to form the 
phrase which is to be communicated. 

“The dial is similar to that which all Paris has seen at the house 
of the celebrated Comus. 

“The end of each word, and of each phrase, is indicated by one 
complete revolution of the needle, which stops at a determined 
point previous to recommencing anew word or phrase. Thus it is 
easy to punctuate and to render clear the sense of the message. 

“Communication was immediately established between the 
operator and ourselves, and was as successful as we could wish. 
The phrases we asked for were correctly repeated by the dial; and 
the operator transmitted several of his own, which we received with- 
out difficulty. The success of this first trial is well established, an d 
the machine appears to us worthy of praise. 

“Being desirous of ascertaining the distance between the two 
boxes of correspondence, it was found to be about 15 métres ; the 
inventor observing that he had been obliged to limit himself to this 
small distance because that was the extent of space in the building, 
out of which he had no means of extending his experiments, 

“T inquired, therefore, whether he could affirm that the same 
success would be obtained in transmitting to a greater distance— 
say 300 or 400 métres? He did not hesitate to give me this assu- 
rance, and even undertook to prove the fact, provided his expenses 
in the matter could be defrayed. These expenses, he estimated, 
would not amount to a very considerable sum. 

“We observed that the second box, instead of being simply 
placed at 15 métres horizontal distance, had been taken above to the 
next floor. Upon our inquiring why the two boxes were not in the 
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— 
same horizontal plan, he answered that this was to prove that the 
difference in the plans did not impede in any way the action of the 
apparatus; and that the ‘conductors’ might, in all cases, be directed 
either downwards or upwards, or be bent in any way to follow the 
direction of a curved surface. 

“ This, citizen minister, is all it has been possible to see. Our in- 
spection showed us nothing which could enable us to judge of the 
means which are employed. The inventor, however, was interro- 
gated, with discretion, upon several points through which these 
means might be traced, and the following is what we gathered :— 

“ Tt is understood that some fluid, either electric or magnetic, is 
employed; but the inventor would make no definite statement on 
this point. He told us, however, that in the course of his operations 
he had experienced some difficulty through the presence of some 
foreign matter, which, up to that time, he had had no knowledge or 
perception of. He is inclined to believe that. this matter or force is 
universally distributed, and constitutes, in some measure, the soul of 
the universe. He added that he had found a means of utilising its 
effects, and to make it contribute to the success of his arrangement. 
He assured us that these effects might be produced with the rapidity 
of lightning, and conveyed to any distance that might be desirable.” 

The Prefect concludes his report by calling the attention of the 
Minister to this invention, which he qualifies as “a work of genius ;” 
and requests that Alexandre may be directed to proceed to Paris with 
his apparatus, at the public expense, in order that he might repeat, 
under the eye of the Government, experiments which appear to be 
so completely successful. 

The Minister of the Interior did not regard the discovery of 
Alexandre as favourably as did the Prefect of Vienne. He addressed 
the following letter to a person of the name of Juglar, at Paris, to 
whom the interests of Alexandre had been intrusted. 

“ Paris, 27 Pluriose, Year X of the French Republic, 
One and Indivisible. 
“ The Minister of the Interior to the Citizen Juglar, 
Rue de l'Université, No. 385, Paris. 

“T have received, citizen, an account of some experiments made 
with the model of a new machine for telegraphing, an invention of 
the citizen Alexandre, mechanic, resident at Poitiérs; and I have 
also had before me the letter which the prefect of the department of 
Vienne addressed to me on this subject. I cannot but applaud the 
zeal and talent of the citizen Alexandre; but, besides the fact, that the 
model of his machine leaves it doubtful whether it would be possible 
to establish it on a large scale, what he announces as a discovery is 
but the well-known and varied art of writing and transmitting by 
signs or figures. The telegraphs which have hitherto been con- 
structed are far more advantageous and simple, for the reason that 
they express more with a less number of signs. I am consequently, 
citizen, unable to comply with the request which has been made to 
call the citizen Alexandre to Paris, and to convey thither the model 
of his machine.—I salute you, Cupra.” 

Certain of accomplishing what he announced, Alexandre was not 
discouraged by this refusal. Leaving Poitiérs, he proceeded to 
‘Tours, where he hoped to find greater success. He invited the 
authorities of this city, and of the department, to assist at a public 
trial of his system. On the 10th Proiriol the General of Division 
Pommereul, Prefect of the Department of Indre-et-Loire, the mayor, 
and the officials of the town of Tours, proceeded to the spot ap- 
pointed by Alexandre. On the ground floor of the house they per- 
ceived several dials similar to that described by the Prefect of 
Vienne. ‘The corresponding apparatus was placed on a first floor, 
separated from the first apartment by an ante-chamber and a yard of 
small extent. 

The experiments were quite public. The General-Prefect gave 
the following phrase—* Genius knows no limits.” This was trans- 
mitted from above, and vice versa, with equal success; other phrases 
were also exchanged, every word being repeated with remarkable 
accuracy. A proces-verbal of the trial was drawn up and signed by 
the General-Prefect. 

These several trials, however conclusive, were without any results 
directly favourable to the interests of Alexandre. They obtained 
for him praise and renown, but not the help necessary to enable him 
to attain his object. His ambition was to reach the First-Consul, to 
perform his experiments before him, and to intrust him with the 
secret of the invention. Being without money, he concluded an 
arrangement with an individual of the name of Beauvais, who, for 
the consideration of one-fourth of the possible profits of the inven- 
tion, was to supply the means of bringing it to the notice of 
Government. The First-Consul, however, refused to witness the 
experiments, but charged Delambre, a member of the institute, to 
draw up a report upon the proposed system, from which we extract 
the following interesting particulars :— 

“ All that is known is that this telegraph is composed of two 
similar boxes, each of which has a dial, round the circumference of 
which are marked the letters of the alphabet. 

“ By means of a crank the needle upon the first dial is moved to 
each letter as needed, and at the same moment the needle of the 
second box repeats, in the same order, every movement, every in- 
dication of the first. 

“If these boxes be placed in two separate apartments two persons 
may be able to write and to hold communication without seeing each 
other and without being seen. ‘The transmission of the message is 
impeded neither by darkness nor fog. 

« By means of this telegraph the governor of a blockaded city might 
keep up a secret and continuous correspondence with a person at a 
distance of five or six leagues, or at an indefinite distance. The 
communication between the two boxes is established as easily as the 
laying of a bell wire.” 

The above is all that is known respecting the invention of Alex- 
andre. Itis evident, however, that the persevering endeavours of 
the inventor were ineffectual. His story is a frequent and painful 
one in the history of great inventions. In 18U6 we find him at 
Bordeanx, where he had taken out a patent for a machine to filter the 
water of the Garonne for the supply of the city. This project ap- 
pears to have been favourably reported upon by the Chief Engineer 
of the Department; and a portion of land was granted to Alexandre 
for the establishment of the filtering works; but Alexandre was 
poor, and this work, like the preceding, remained unachieved. 

In 1831 he addressed to Louis Philippe, then king, the plan of a 
balloon with an apparatus for directing it at will. This was his last 
effort. He died in 1831 or 1832 at Angouléme, leaving a widow, 
who died at Poictiérs in 1853 in the most complete destitution. 








Foreign ANp Corontat Jorrixes.—The Lords of the Admiralty 
have decided upon at once appointing a captain-superintendent to 
the dockyard at Simon's Bay in the Cape Colony. The new official 
will have abundant resources at his command, and, when one of her 
Majesty's ships requires repairs, it will no longer be necessary to 
send her away from her station to Bombay, the Mauritius, or the 
mother-country.—A line of steamers has been established between 
Scotland and France, the ports of departure being Leith and Dunkirk. 
Oil-cake, wine, and plaster of Paris are exported in large quantities 
from France to the north, and in return Scotch pig iron, flax, yarn, 
&c., are received. Another line of steamers, as stated recently in 
Tne Enorneer, has also been established between Havre and 
Glasgow.—Experiments with incendiary shells at Toulon have been 
suspended, owing to the great damage done to the Dromédaire, 
which served as the floating target. One of the shells struck her 
below the water-line, and made such an opening that there was but 
just time to slip the cable and run her into shallow water near the 
shore. She now lies on the rocks about 250 metres from Fort 
Louis. Though the experiments have been thus interrupted, 
it has been ascertained, beyond ail doubt, that the new explo- 
sive composition is a most powerful destructive agent.—The Moniteur 


of the port of Boulogne, and for improving the port of Bordeaux. The 
expense of the former, estimated at 620,000f., and of the latter at 
4,000,000£., is to be carried to the chapter of the Budget relating to 
the improvement of ports. 





| Muswellbrook and at Murrurundi. The total length of this portion 


contains decrees ordering the works necessary fordeepeningthechannel | the contract time. The second portion of the Northern line, which 


NOTES FROM AUSTRALIA. 


Ir is stated by the last Australian advices that a settlement of the 
disputes which arose recently between Messrs. Peto and Co. and the 
Government of New South Wales, in reference to the lines of rail- 
way in progress in that colony, has been arrived at. ‘hese differ- 
ences turned principally upon questions of engineering practice. 
The contractors were allowed by the Government to commence 
their works before signing any contract, the letters which had passed 
between them, and which included a schedule of prices, being con- 
sidered by the Government sufficiently binding. It is clear that the 
works were proceeded with prematurely, as upon many of the condi- 
tions of the agreement the contractors put a totally different inter- 
pretation from that of the colonial engineer-in-chief. The principal 
points in dispute were—The supply of rails and chairs for temporary 
purposes ; the price to be paid for excavating shale; the price of the 
ironwork from the Menangle Bridge (a work of some magnitude, 
already described in ‘'ne Encineer); and the character, with regard 
to stability, of the engineering works. These matters were all 
inquired into at extreme and wearisome length by the Colonial 
Assembly; but when resolutions founded upon the examination 
were under discussion the House was counted out, and the proceed- 
ing was allowed to drop, it being admitted that the Assembly was 
not a proper body to adjudicate upon such questions. ‘The arrival of 
Mr. Spiller, another agent of Sir M. Peto and Co., which was soon 
followed by the departure of Mr. Rhodes, led to the opening up of 
negotiations between the firm and the Government, with a view to 
the settlement of the disputes; but although these negotiations must 
have commenced soon after Mr. Spiller's arrival a year ago, they 
were only finally concluded in the middle of June. As both 
parties considered their demands just and tenable, it was natural 
that there should be prolonged negotiations before the final concession 
was arrived at. That a mistake was made in allowing Sir M. Peto 
and Co.'s agents to commence their works without any contract, is 
now so far admitted that contracts have been drawn up and signed, 
accompanied with the usual bond. Several of the matters in dispute 
have, owing to the progress of the works and other causes, been long 
since dropped. The difference respecting the Menangle bridge was 
settled nine months ago, and the only matters remaining for adjust- 
ment were—the demands of the contractors for an extension of time, 
and for a higher price for excavating shale than that to which 
Mr. Whitton considered them bound by their agreement. It is un- 
derstood that the dispute as to the price to be paid for shale has 
been settled by allowing the excavation of that material to be 
charged at a special rate, higher than that for earth, but less than 
for rock which requires blasting. The following are stated to be 
the dates agreed to for the completion of the new contracts :—The 
Southern extension, the 1st of January, 1863; the Western exten- 
sion, the 1st of May, 1862; the Northern extension to Black Creek, 
the Ist of March, 1862; and to Singleton the Ist of January, 1863. 
Under the original so-called contracts the greater portion of these 
extensions were to have been finished before this time; but as these 
contracts only provided for the formation of the lines, and as sepa- 
rate contracts have been taken for the permanent way, the extension 
of time is not so considerable as would at first sight ap- 
pear. With reference to the present position of the works, it is 
stated that a great deal has been done, but, as in all railway con- 
tracts, it is so distributed over the entire length, that, except- 
ing on the northern extension, no portion can be made available for 
public traffic until the entire extension is complete. The southern 
extension, as far as Menangle, is in a very forward state, but 
Menangle being at some distance from the Southern Road, little 
advantage would be obtained by opening the railway for that 
length. Its completion will, however, be of advantage to the con- 
tractors in conveying, on its arrival, the ironwork for the Menangle 
bridge, which has been put in hand at Sir M. Peto and Co.’s works 
at Birkenhead, and was expected to arrive at the end of the year. A 
commencement has been made with the excavation of the sandstone 
rock for the four stone piers, which will probably be ready for the 
ironwork on its arrival. The Western extension is the most for- 
ward of the three, and is likely to be ready for opening early next 
year. On the Northern extension the works are very heavy, but 
there is every probability that each of the two portions will be 
finished some time before the specified dates. The time given 
under the new contracts will amply suffice for the completion of all 
the extensions; should they not be then opened there will be 
a just cause of complaint against the contractors, besides the penal- 
ties for delay, which will, without doubt, be enforced. 

With regard to the further development of railway communica- 
tion in New South Wales, everything was in abeyance till the meet- 
ing of the Colonial Parliament, which was expected to assemble last 
month. The question of improved means of transit was being 
energetically taken up in most of the towns in the interior, and 
meetings had been held for the purpose of bringing the public 
opinion of the districts to bear in urging on the Government the 
commencement of some economical and comprehensive scheme of 
railway extension. The opinion of those who have taken the most 
prominent part in these movements appears to be in favour of horse- 
railways. It is not unnatural that such an opinion should have been 
derived from the estimates laid before Parliament last year of the 
continuations of the present trunk lines to Goulburn, to Bathurst, 
and to Muswellbrook, the first of these being at the rate of £18,765 
per mile, the second at £25,728, and the third at £16,190, and the 
aggregate cost of the 218 miles being above £4,000,000. It was, 
however, stated at the time, these figures were first — that 
the lines had been laid out on the same costly scale with regard 
to gradients, curves, and working as the existing lines—the 
steepest gradient allowed being one in forty. Since that time, how- 
ever, more advantageous lines have been formed, by following 
which the cost of constructing a railway to Goulburn or Muswell- 
brook might be brought down to £8,500 a mile, and to Bathurst to 
£10,000 a mile. The curves would, of course, be considerably 
sharper, and the gradients steeper than on the costlier lines ; at some 
places the gradients would be one in thirty, and occasionally still 
steeper, though, for the greater portion of the lines the cuttings or 
embankments would be tolerably easy. The construction of such 
lines would require engines specially adapted for working them, 
and the speed upon the less level portions would have to be at from 
fifteen to twenty instead of from thirty to forty miles an hour. As 
the opinions adverse to the desirability of continuing the present 
railways have, to a large extent, been based upon their enormous 
cost, the reduction of the engineer's estimate by nearly one-half 
will probably lead to a modification in those opinions. The plans 
and sections of these lines would no doubt be laid before the Colonial 
Parliament in the now current session, together with detailed esti- 
mates of their cost; and as the Government have announced their 
abandonment of the scheme of horse-railways it is not unlikely that 
the Assembly may favour the proposal to carry out a scheme of 
cheap locomotive railways. 

A steam navigation company has been formed for the new colony 
of Queensland; and the latest letters from Brisbane, the capital of 
the settlement, state that the directors have received advices from 
their London agents, Messrs. F. Mangles and Co., and also from 
Captain Patullo. A contract of a satisfactory nature has been con- 
cluded with an eminent firm for the required steamboat, which is to 
be completed ready for sea by the 15th October next. As this allows 
upwards of five months for the voyage out, it is fully expected that 
she will be ready to take her place on the northern line by the time 
required. ae . . 

Telegraphs are slowly advancing in New South Wales. | During 
June the first portion of the northern telegraphic extension, from 
Maitland to the boundary of Queensland, was completed. Stations 
for the tr ission of were, on the 12th inst., opened at 





of the extension is 104 miles, and it has been finished a month before 


will carry the wire from Murrurundi to Maryland, on the Queens- 
land boundary, was in June completed as far as Tenterfield, leaving 





only about forty miles to be done, towards which the holes were 
sunk and the poles driven for a considerable distance, The wire is , 


probably now stretched from en to Queensland; but the 
Queensland wire was not expected to be ready for connecting with 
it for some time. Telegraph stations are to be established at Tam- 
worth, Armidale, Glen Innes, and Tenterfield. On the 17th inst. a 
Station was opened at Sofala, upon the extension between Bathurst 
and Mudgee, which line was completed a few weeks since. The 
only other line now in progress is that between Gundagai and 
Deniliquin, a length of about 220 miles. A station was opened at 
W agga W agga on the 10th June, and the remainder of the line was 
to be finished in July. Only one of the lines authorised to be carried 
out last session has been put in hand. The extension from 
Goulborn to Braidwood, a length of about sixty miles, has been 
contracted for by Mr. T, Hatton, at £41 per mile; the work to be 
completed within ten months of the acceptance of the tender. At 
most of the stations upon the New South Wales railways Wheat- 
stone’s alphabetical magnetic telegraphs have been put up, and are 
new in operation, 





Smectine Spanish Iron Orne 1x Exauanp.—Mr. Morrison, of 
Ferryhill, has just imported a cargo of very fine quality iron ore 
from Santander, which is said to have proved very valuable in the 
South Wales district for improving the quality of the iron produced 
from British ores. ‘The ore exists in enormous deposits within a 
quarter of a mile from the river, and is worked most inexpensively. 
Many hundreds of tons per week could easily be raised ont shipped, 
and whilst the present low freight continues a profit can be realised 
upon shipment either to Wales or the North.—Mining Journal. 


THe Warrior.—Several of the 100-pounder Armstrong guns 
selected for the iron-clad_steam frigate Warrior have been shipped 
on board that vessel at Greenhithe. The guns will be mounted on 
carriages manufactured on an improved principle, so as to obviate, 
as far as possible, the powerful recoil resulting from the firing of 
rifled ordnance. The rifle tower on the upper deck of the vessel is 
nearly completed, and a very large party of workmen are busily em- 
ployed in order to get her ready for removal to Portsmouth, which 
will take place, as at present arranged, on the 1st of October. 


Sream Surrrinc.—Messrs. Alfred Brett and Co. report that the 
steam ws interest has not yet realised the improvement 
anticipated from the increased confidence and ease in the money 
market, negotiations, instead of purchases, having been the chief 
feature of the month now expired. Inquiries for large and medium 
sized steamers have been made, principally for foreign account, and 
of these several for the American States, but without actual transr 
actions ; the apparent feeling being that the want must soon arise fo- 
British-built steamers, generally, however, impeded for the present 
by the uncertainty of commercial relations and demand. Outward 
freights to the Mediterranean are more freely offered than return 
cargoes, but not at such remunerative rates as should be looked for 
with a single cargo for the voyage. Similar charters out have, how- 
ever, been effected for the Baltic; whilst the regulars homeward 
have been preferring grain freights from thence to French ports. 
Yet, as the season advances, such quantities of Baltic produce must 
be coming forward as will give better returns on the voyage by 
freights to our own ports. Messrs. C. Moller say:—“ The large 
number of steamers which have come into the market lately for sale 
has attracted several buyers, and, although the difference has been 
very great between the prices asked and the prices offered, several 
sales have been effected, and more are pending. Some of the 
builders in the North begin to get slack, and orders for new ships 
could now be effected on advantageous terms. Although several 
large steamers have arrived out at New York, and been offered for 
sale, the Federal Government still refuses to purchase or charter any 
other than American flags.” 


Mr. Grirritus on THe Iron Trape.—Mr. Griffiths, of Wolver- 
hampton, observes, in his circular :—The iron trade of South Stef- 
fordshire has been more buoyant this week. Sales of pig iron at 
Wolverhampton on Wednesday last were considerably above the 
late average—a wealthy manufacturer at Moxley having purchased 
5,000 tons on that day. Of these we understand that 2,000 tons 
were Schneider, Hannay, and Co.'s hwmatites; and the remaining 
3,000 tons native pigs of superior oy There appears to be a 
much greater disposition on all hands to buy pigs, and several other 
transactions, to a considerable extent, took place. It was reported, 
on ’Change, that a Wolverhampton house was making inquiries for 
pig iron on an extended scale. ‘I'he demand for Staffordshire bars is 
improving, and specifications for sheet iron, boat plates, boiler 
plates, rivet iron, and angle bars, are decidedly more numerous in 
the district. Manufacturers are not at all disposed ber their 
order books with orders extending over any lengthened period, for 
although the money market is easier, and raw material low, the 
labour question is in anything but a satisfactory conditon. Hence 
manufacturers prefer short to long time for all forward contracts, 
The orders for Russia and Prussia, &c., to be shipped to Baltic 
ports, are pressed for prompt completion in anticipation of the 
stoppage of the navigation; and this makes some of the works in 
the district unusually busy. The puddlers at Messrs. Kynnersley’s, 
in North Staffordshire, struck last Saturday, and the men at some of 
the other works in the district are out; but in some cases the re- 
duction of 6d. per ton has been acceded to. The weather has again 
been very propitious during the week for the ingathering of the 
harvest, and, with the greater ease and the low rates which now 
prevail in the money market, we see no reason why the improved 
tone of trade should not continue to increase, particularly if the 
demand for the kinds of iron mentioned above continues. In this 
eventuality the present stiffening price of pig iron may speedily 
give the pig men another 2s. 6d. per ton on Staffordshire brands. 


Progress or tHE Great Exuisition Burpinc.—The iron work 
is raised and put together with great facility. Steam power is used 
for the purpose of raising the columns and girders, the machine 
employed being a “hoist,” constructed by Mr. Ashton, remarkable 
not less for its simplicity than for its efficiency. The main feature 
consists in a grooved cone or barrel, upon which rope may be wound 
without any possibility of its “surging,” or riding over, and without 
causing any undue wear and tear to the ropes. From this small 
machine bundles of ropes are conducted to all parts of the building, 
passing, through pipes, under the tramways, at some places led over 
columns and girders, and spreading abroad like a gigantic system of 
nerves. A white flag is seen to wave at some two or three hundred 
yards distance; the engineers press the lever of the steam engine, 
and forthwith an iron column, some 25ft. high, on an iron girder of 
about the same length, and each weighing something like a ton and 
a half, is seen rapidly rising in the air. Then a green flag is waved, 
the speed is slackened, and finally, at the sight of a red signal, the 
machine is instantly stopped. In the next moment the engineer 
observes a similar signal ; the cones are revolving, and you look round 
to see what other heavy load is rising from the ground, and you find it 
at the other end of the building, and this time it is, perhaps, a huge balk 
of timber of a bundle of a dozen thick flooring boards, with, probably, 
half a dozen men hanging on or seated upon it. Close by where one is 
standing an iron column may be seen to rise from the ground, and 
stand bolt upright, and a thoughtless looker-on might find himself 
being rapidly elevated to the first or second floor in the building before 
he had time to inquire into the cause. An iron column which would 
take fifteen men a quarter of an hour to raise 50ft., is lifted by the 
“hoist” in two minutes, with only two men to attend to the engine. 
By a judicious distribution of the power the steam hoist is made to 
do the work of at least twenty horses and as many men. In Hyde 
Park each heavy piece of iron was raised by horse or manual power, 
and those who had the opportunity of seeing that building in pro- 
gress will remember what difficulties had to be encountered in this 
part of the work. On one day as many as seventy-five columns and 
girders were hoisted and fixed, and at such a rate it is easy to calcu- 
late the time y plete the building if the whole were 
as simple in construction as the nave and transepts. This, however, 
is by no means the case; the great domes involve an amount of 
constructive detail so vast that all the other portions of the building 
sink into insignificance when compared with it. 
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GAS IN THE BRITISH MUSEUM. 


NorwirrstanpInc the progressive ideas characteristic of the 
present day, and the spirit of candid inquiry with which important 
questions are discussed, we still find occasional examples of a deter- 
mined aversion to improvements, and an affected conservatism which 
might try the patience of even Job himself. 
kind has lately occurred in London, the place of all others where 
should be found the most intelligent opinions on the subject of the 
harmlessness and utility of gas. The trustees of the famous British 
Museum have been, for some time, agitating the question as to the 
propriety of introducing lights in the museum, and throwing open 
the exhibition to the public after dark, so that those whose business 
precluded their attendance during the day might avail themselves of 
a visit during a few hours in the evenings, and thus receive an 
amount of instruction and entertainment from which they would be 
otherwise deprived. The propriety of this step must force itself 
~ the minds of all, and evinces a laudable disposition on the part 
of the trustees for having suggested it. As a matter of course, our 
readers will suppose gas to have been selected as the illuminating 
agent; but here they will be disappointed. The officials of the 
establishment have consulted Mr. Braidwood, the superintendent of 
the London fire department, as to the safety of lighting the museum. 
This gentleman reported that the building might be lighted with 
candles or oil with comparative safety, but that, if gas were to be used 
as the illuminating agent, “the question assumes a very different 
aspect.” 

An opinion of this kind, deliberately uttered in this nineteenth 
century, and by an official, too, of whom more enlightened views 
might have been reasonably expected, is indeed an anomaly. But 
the reasons which the gentleman gives to bolster up his opinions are 
still more inexcusable, and evince a remarkable aptitude for sophistry 
seldom to be met with. He declares that gas “ dessicates everything 
within its reach, rendering the ceilings, &c., more inflammable than 
they would otherwise be,” and that “ the heat and fumes evolved by 
the combustion of gas are most decidedly against the preservation 
of any vegetable or animal substances, and tend to discolour stone, 
marble, &c.” 

But facts enough have been adduced by candid observers of the 
effect of gas-lights to prove the falsity of Mr. Braidwood’s opinions. 
Gas has been proved to be not only the safest, but the cheapest, most 
cleanly, and least injurious illuminating agent known, and so far 
from unduly “dessicating” the ceilings, or parts of a building in 
proximity to it, it generates far less heat during combusticn than 
any other known illuminator, in proportion to the quantity of light 
emitted. ‘This is uot a mere assertion, nor is it made on the authority 
of an unknown tyro, but is borne out by accurate experiments and 
established beyond dispute. 

As to the sense of danger in the use of coal-gas, which Mr. Braid- 
wood wishes to impress, that is soon disposed of. The testimony of 
Lewis Thompson, Esq., is so clear upon this point that a quotation 
from his admirable essay* on the nature and properties of coal-gas, 
will exhibit its fallacy :— 

* “Tt fortunately happens, however, that, from the progress of col- 
lateral knowledge, the first of these objections, ie, danger, has long 
ago received a conclusive answer through the experience and prac- 
tice of our insurance companies, who are pow so_ perfectly 
convinced of the safety of gas that they neither make an extra 
charge, nor require any notice or intimation whatever upon its 
adoption as a Sedieiictens or caloritic agent in place of lamps, 
candles, or coals. Here, then, we have the best of tests—the money 
test, the test of self-interest—a kind of evidence which it is impos- 
sible to controvert, coming, as it does, from a class of the community 
not very liable to be deceived in such matters; and this test so 
powerfully demonstrates the entire safety of coal-gas that 1 will 
henceforth dismiss it without the ceremony of a discussion. No 
man of common sense now-a-days, in fact, believes that there is any 
real danger in the use of coal-gas.” : 

The comparative “ dessicating” influence of gas can be as sum- 
marily disposed of, and, in so doing, we will adduce facts, sustained 
by figures, to prove the position of Mr. Braidwood to be utterly 
untenable. We know that the opinion generally prevails that gas 
emits more heat in burning than other illuminators; but, in forming 
this opinion, the relative intensity of the light is overlooked. A 
five-foot fish-tail burner gives a light equal to about fifteen sperm 
candles, yet who would deny but that fifteen candles give out more 
heat than a single gas-burner? In forming a judgment as to the 
comparative amount of heat generated during the combustion of 
different illuminators, a photometrical standard should be adopted, 
for this is the only means of arriving at a just conclusion. Mr. 
Thompson instituted a series of experiments for the purpose of 
ascertaining the relative calorific power of different illuminating 
agents, based upon a photometrical standard, in which the figures 
obtained exhibit the number of grains of water raised from 
60 deg. to 212 deg. Fah., by each substancejused. In these experi- 
ments, 
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These figures speak for themselves, and show that, for equal 
amounts of light, gas produces much less heat during combustion 
than any of the other agents used, and, at a glance, prove the 
fallacy of such ad captandum statements as have been uttered by 
Mr. Braidwood. y 

The assertion of the same gentleman, that the “fumes evolved by 
the combustion of gas are most decidedly against the preservation of 
any vegetable or animal substance, and tend to discolour stone, 
marble, &c.,” needs but a plain statement of facts to show its total 
falsity, and place it in the same category with the other equally 
untrue conclusions arrived at in the official opinion of this saran. 
Mr. Braidwood evidently belongs to the Bowditch and Letheby 
school of philosophers, who trace countless evils to the presence of 
the minute quantity of sulphur in coal-gas, and who continue to 
dilate upon the imaginary calamities apprehended from vhat source 
with a gravity ludicrous to behold. The experiments of Mr, Thomp- 
son, already alluded to, prove that coal-gas, during its co nbustion, 
produces less noxious impurities than any other agents crdinarily 
employed for artificial illumination; and the opinion of Messrs. 
Leeson and Warrington, in their paper on the salubrity of the use 
of coal-gas, are still more confirmatory of the harmlessness of the 
vapours generated during its combustion. Other authorities might be 
adduced to prove this fact; but it must be so palpable to all who will 
take the trouble to examine it that further comment is unnecessary. 

We have not heard of the ultimate decision of the trustees of the 
British Museum, but hope they will not let such misguided views as 
those of Mr. Braidwood deter them from so commendable an action 
as opening their matchless collection to the public of evenings f 
any danger from fire be apprehended, let wise precautions be 
adopted, and extra watchfulness be maintained. Let the gas be in- 
troduced with proper pipes, fixtures, and burners, and, if managed 
with ordinary care, no cause for alarm need be felt, either from fire, 
‘ fumes,” or “dessication ”"—Mr. Braidwood’s opinion to the con- 
rary notwithstanding. 

Since writing the above we have learned of Mr. Braidwood’s 
untimely fate. He was killed by the falling of the ruins at the 
recent great fire in London. While disclaiming any intentions of 
unkindness to him, in the foregoing remarks, we deem it our duty, 
in an independent manner, to controvert opinions fraught with such 
inconsistency, and to expose their weakness, lest they should be 
received with an undue attention as coming from an official source.— 
American Gas Light Journal. 
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* On the Nature and Chemical Properties of Coal-gas ; considered with 
respect to its economical and sanitary application for the purposes of Gene- 


rating Light and Heat, By Lewis Thompson, Esq., M.R.C.S., Ke. 


THE WATER BAROMETER. 


Mr. Guatsner has published the following account of the removal 
of the water barometer from the hall of the late apartments of the 
Royal Society to the Crystal Palace : 

“On the removal of the Royal Society from Somerset House to 
Burlington House, the Council, at my request, placed the water ba- 
rometer at my disposal, which had been erected in the hall, at the 
foot of the staircase, by the late J. F. Daniel, Esq., D.C.L., in the 
year 1832. 

“The directors of the Crystal Palace Company had _ previously 
agreed to receive it, and to assign some convenient place in the 
Palace for its erection, where its indications could be seen by every- 
body. Since then, in consequence of the practical difficulties, both 
in its removal from London to Sydenham, and then in reboiling the 
water in the tube and refilling it, being so great, a longer time has 
elapsed than [T had intended. The first step taken, and the most im- 
portant to insure success, was to induce opticians of suificient skill to 
undertake the task both of removal and refilling, and I am glad to 
say that this was very obligingly and very readily undertaken by 
Messrs. Negretti and Zambra, of Hatton-garden. The first opera- 
tion—viz., the removal of the barometer from Somerset House, was, 
after much difficulty, effected by them some months since, all arriv- 
ing in safety at the Palace, with the exception of the break 
about 14 ft. from the lower end of the barometer tube. i 











Ori 
the tube was filled by means of a copper steam boiler, set in brick- 
work over a fireplace immediately under the barometer itself, so that 
the tube could be dropped into the boiler, which has since formed its 
cistern, 

“Upon frequent consultations with Messrs. Negretti and Zambra 
this plan did not seem to be the best possible, or, indeed, available at 
the Palace; in the first place, there was doubt as to the boiler being 
sufficiently strong to bear the necessary pressure, so that the water 





OUR MERCANTILE STEAM FLEETS. 


A Great part of the annexed facts have appeared in Taz ENGINEER 
at different periods. As we have found them gathered together in 
the Manchester Guardian we take the opportuity of placing them 
before our readers :-- 

Most men have but a hazy notion of the tremendous proportions 
of British commerce. Every Englishman will tell you that our flag 
is to be found in every quarter of the globe, and that the most dis- 
tant parts of the earth are ransacked by the seemingly illimitable 
enterprise of this nation of shopkeepers. The theory is general 
amoung us that our little island is the heart of the trading world— 
the centre towards which the products of every nation and people 
converge, and whence they are again diffused, north and south, 
east and west. But while this vague traditional impression is so 
universal, how few take the trouble to examine the—perhaps, at 
the first blush, not very attractive—figures which indicate with accu- 
racy the extent of our commercial greatness. It is not our intention 
at present to invite our readers to accompany us through the Board 
of Trade returns—to glance at the statistics which tell of the enor- 
mous totals we annually import and export. Our design is to pre- 
seut a few facts respecting one important branch of our commercial 
system —we allude to our mercantile marine. It is, of course, im- 
possible within the limits of a single article to do anything like 
justice to such a subject, and we shall, therefore, confine our atten- 
tion for the present to a notice of our steam shipping. It appears 
from an official return that at the commencement of the present year 
1,945 steamers were registered in the United Kingdom, of a gross 
burthen of 686,417 tons, being an increase of 82 vessels and 19,904 
tons, as compared with the corresponding date of 1860. 

Let us now look at the strength of one or two of the leading 
steamship companies of the country. We will take first the Cunard 





| “fleet.” The Cunard Company being a private enterprise, our in- 


might be boiled almost throughout the tube and kept in a state of | 


ebullition for some time, and secondly, no fire could be allowed in 
the Palace. Under these circumstances it was at last suggested by 
Mr. Negretti to use an auxiliary boiler outside the building. The 
object in view was, first, to boil the water in the cistern, suffering 
the steam to escape by a cock for some time, and then, by closing 
the cock, to drive steam through the tube till it escaped in a strong 
jet from its upper extremity, and then to boil the water in the tube 
till it issued from the top. By this means all air would be removed 
from the sides of the tube and expelled from the tube itsel, when 
this operation had continued long enough to temporarily seal the 
top while the water was still flowing out, and ultimately, by means 
of a judicious use of the blow-pipe, to hermetically seal the top of 
the tube. During Monday, ‘Tuesday, and Wednesday, August 
26, 27, and 28, Mr. Negretti was engaged at the Palace preparing 
everything, and, with great dexterity, joined a piece of glass on the 
broken end of the tube, of the same diameter as itself, and also 
joined another piece of glass on to the upper extremity terminating 
in a small aperture. 

“On Thursday, Aug. 29, everything was ready for the experiment. 
An auxiliary boiler was planted outside the building for generating 
steam, a pipe from which led to the boiler under the barometer 
itself, into which distilled water of sufficient quantity had been 
placed, precautions having been taken to connect the pipe from the 
outer boiler with that in the inner boiler, with a portion of flexible 
tubing, which would first yield if anything went wrong. After the 
connection was made, in about half an hour a current of steam 
issued from the cock. When this had continued for some time the 
cock was closed, and the steam ascended into the tube, being at first 
condensed by the upper part of the tube, and ultimately rushing out 
at the top with considerable velocity. Water then ascended into the 
tube; and it was an anxious moment to watch the boiling water 
reach and pass where the tube had been joined, which, however, had 
been so admirably performed that all anxiety on this head soon 
ceased. After a time the upper extremity, while steam was rushing 
out, was closed, when the water ascended the tube and soon reached 
a point 32ft. from the surface of water in the boiler below. After 
this it was driven up, by steam, to very nearly the top of the con- 
tinuation of ths tube, but it did not reach quite up to the sealing 
point. A consultation now took place; it was almost resolved to let 
well alone, but it was ultimately determined to go through the same 
process again, as some practical points had been suggested which 
promised to make the experiment yet more successful. 

“The top of the tube was therefore opened, the water fell, and the 
operation was repeated, It would be tedious to detail all the steps 
taken in the reboiling ; the operation was eminently successful, and 
the tube was finally closed by the blow-pipe, and the column of 
water reached nearly 33ft. without the slightest speck of air bubble 
being perceptible. 

“ On Friday afternoon Mr. Negretti and I found the column of 
water 32ft. 9in. in length, as measured from the surface in the cistern. 
This is equivalent to a column of 28°84in. of mercury, considering 
the specific gravity of mercury as 13-624. The reading of a mercu- 
rial barometer at the same time was 29-s6in.; the difference between 
these two readings is 0-98in., and this difference should indicate the 
elastic force of aqueous vapour at the temperature at the time—viz., 
78 deg., if both instruments be correct. The elastic force of aqueous 
vapour at the temperature of 78 deg. is 0°96in., differing by two hun- 
dredths of an inch only from that indicated by the water barometer, 
and completely satisfied me as to the accuracy of the operation, thus 
proving that the space above the water was free from air. 

“1 cannot close without expressing my sense of the ready resource 
of Mr. Negretti in overcoming every difficulty as it arose, and of 
the facility with which he performed and conducted every process 
connected with the operation. 

* My thanks are also due to Mr. Grove and Mr. Rose, of the Crystal 
Palace, for affording every facility. The instrument is fixed in an 
angle in the Tropical Department, and near the great tree. The top 
of the column of water can be seen from the first gallery, and, as 
that which causes a variation of an inch of mereury will cause a 
variation of more than a foot in the column of water, so the changes 
in the latter will be more than twelve times as great as in the former. 
Many oscillations, therefore, may be seen by the water which cannot 
be seen by the mercurial barometer, and in gales of wind or heavy 
storms it will be highly interesting to watch its action ” 



























Tne Best Westenty Steam Navigation Statiox.— We have en- 
deavoured to show that, if a direct communication with America be 
wanted in Ireland, Cork is the safe and proper station; but for 
general purposes we have on the coast of Great Britain the very 
finest terminus for westerly steam navigation in Milford Haven, 
which combines all advantages. No harbour in Europe or in the 
world can be compared with it in all the varied requirements of the 
great depét of a vast system of steam navigation. It has a capacity 
equal to the perfectly secure anchorage of the whole fleets of Eng- 
land. Itiseasy of approach at all seasons of the year, and in ail 
conditions of weather, by a great highway of far-extending and well- 
defined soundings. It lies at the pit’s mouth of the very best and 
cheapest steaming coal in the world, and is contiguous to great 
sources of iron supply and vast smelting establishments. It 
the unexposed side of the kingdom, militarily considered, and other- 
wise singularly easy of formidable defence. It contains quarries of 
noble stone for the formation of wet and dry docks, already exten- 
sively hollowed out by nature. It is within 150 miles of the extreme 
western limits of this kingdom, and is placed by rail within easy 
distance of the centre of the empire. In short, it wants no single 
convenience for this purpose of a great steam depot that nature 
could furnish, The time cannot be distant when its great advan- 
tages will be recognised. When a first-rate naval and commercial 
Power can save only the fraction of a farthing per ton in its enor- 
mous consumption of fuel for navigation purposes, the reduction of 
expense would, of course, be very large; but when the saving 
amounts to the fraction of a pound, sterling (as it would do in the 
case of fuel shipped at Milford), the economy would be immense 
indeed.—L£vaminer. 
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formation respecting its extensive operations is necessarily less com- 
plete than that ascertainable with regard to public companies. All 
we can, therefore, do in this case is to present a list of the Cunard 
ships. [Here follows the list of vessels which, having been pub- 
lished by us but a few weeks ago, need not here be reproduced. We 
noticed at the time of publishing the list that when the three 
steamers then building for the company were completed they would 
be in possession of thirty-three steamers, of which fifteen are 
propelled by the paddle and eighteen by the screw. Their total 
tonnage is represented by the figures 01,593, and the ILP. by 
12,950. 

Turning to the Peninsular and Oriental Company, which boasts a 
capital of two millions and a half, we find, from the Company’s 
“ Handbook of Information” for last mouth, that the steam fleet of 
this remarkable corporation comprised the following ships :— 

















Tons Horse Tons Horse 
Ships, Burden, Power. Ships. Burden. Power, 
Mooltan ee 2,257 .. 409 | Bombay « ec 1,186 oe 
Ceyloa.. ° 450 | Madras... .. .. 1,185 
BOO 6c saa “ae -. 450 | Pekin 1,182 
a - 459 | Jeddo ., ee 
oa -- 400 | Benares oe 
ae «. 300 | Northam . 
Euxine.. .. .. e- 400) Mazagon 
Sultam .. 22 0 ee 210} Norna .. . 
Simla .s se ce +. 630! Nepaul.. . 
Bengal... 2 405 | Cadiz e 
Colombo .. .. -- 450! Aden oe 
450 | Azof .. ee 
oo ee 60 Chusan ° 
Hindostan .. .. &20 | Manilla ee 
Candia... .. os 450 | Rajah .. « 
Malta .. ce oe «- 500 | Massilla 
Columbian... .. 500 | Valetta ° 
CEE we Se. © -. 400 Vectis .. . 
Ori ee i 300 | Tagus .. oe 
1 IP ve ce +» 300 | Alhambra 
aoe es 309 | Oriental a 
Salsette oe 6 -- 400 | Formosa ee 
Pottinger ee -- 450 | Granada .. .. 661 .. 
OUAWS.. ce ce - 200 | Shanghai 546 100 
ing: o ee 470 | Union.. .. 340 .. 60 
oo ee - 476) Ripon .. .- oe 10235 .. 





The company possess, in addition, the following transport, store, and 
coal ships:—Haddington, 1,460 tons; Precursor, 1,817 tons; 
Zenobia, 900 tons; Fort William, 1,800 tons; Santa Anna, 1,500 
tons; Ariadne, 910 tons; Clara Symes, 900 tons; Larkins, 1,000 
tons. And the wonder excited by this remarkable catalogue is 
heightened when we reflect upon the field—if we may be allowed 
use of the Hibernicism—of the “P. and O.” operations. A regular 
service is maintained between this country and India, and the line 
of communication is extended eastwards to Penang, Singapore, 
Ilong Kong, and Shanghai. Mauritius and our Australian colonies 
are included in this great enterprise, and a large number of inter- 
mediate ports are touched at. The gross revenue or income of the 
company from freight, passage money, postal service contracts, 
charter money, and other sources, amounting, for the twelve months 
ending 30th September last, to £2,350,361 9s. 7d., while the expendi- 
ture and charges upon revenue, including interest on debentures, 
with the reserves made for insurance, wear and tear, and deprecia- 
tions, for the same period, amounted to £2,247,328 18s. 2d. Every 
householder knows what an increase in the price of coal means, but 
it will, perhaps, excite some astonishment that a change in the cost 
of this simgle article in favour of the seller added £150,000 to the 
expenses of this company during the year to which the above state- 
ment of income and expenditure relates. 

Another great company, the Royal Mail Steam Packet, possesses 
a fleet of 24 ships, a list of which we subjoin :— 














Tons Horse Tons Horse 
Ships. Burthen, Power, Ships. Burthen. Power. 
Shannon 3 800 | Thames 1 130 
Seine .. 800! Trent ° 
. 800 | Solent... .. 
‘* 800 Teviot .. 
ee -. 800 | Dee se ee 
- 8,000 | Clyde .. we os 
530 | Mersey... .. oe 
Tasmanian .. 550 Conway ee 
Tyne es 400 Wye . - 
AVON .. os 440 | Derwent je 
Tama oe 400. Eagle oe eh ( 
Medway S00 | Prine) 4. ks ce 3u8 200 


The operations of this company embrace in their range the West 
Indies, Mexico, Ceutral America, Panama, and the Pacific. While 
their working expenses are necessarily large, we learn from official 
documents that in the year 1860 the gross revenue from the mail 
ight, and from passage money, amounted to about 
. freight, and all charges” cost rather better than 
ions and stores about £130,000; port charges and 
on ships entailed an expen- 











contract, from fre 
£760,000. “Co 
£200,000 5 provi 
pilotage, £12,000; while the insurance 
diture of £45,000, 

Of the Galway Company little need be said beyond this, that their 
capital is about to be increased to £1,100,000, The Great Ship Com- 
pany own but one vessel—the Great Eastern—but that mammoth 
alone measures about half the great tonnage of the Royal Mail Steam 
Packet fleet of 24 ships. The Live rpool, New York, and Phila- 
delphia Steam Ship Company possess the following ten vessels, all 





screws :— 





Tons. 
City of New York.. .. Edinburgh .. .. «« eo S19 
City of Baltimore.. ., Kangaroo ee «+ 1,874 
City of Washington .. Glasgow .. - 1,962 
City of Manchester BO~c cv ce csv ce oe LOEB 
a eee Bosphorus (branch steamer) 448 


The General Steam Navigation Company own a large number of 
ships engaged in the coasting and continental trades, but we have 
not been able to obtain an accurate statement of their tonnage and 
horse-power. We think we have done enough, however, to assist 
aders in realising the vast extent of this branch of English 
enterprise. 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 

1036. Perry Green Garptver, New York, U.S., “Improvements in the 
construction of springs.”—Petition recorded 2ith April, 1861. 

1873. Joun Freverick Bourne, Georgetown, Demerara, British Guiana, 
**Certain improvements in the cons ruction, armament. and equipment 
of batteries, fioating or otherwise, for war purposes.”—Petition recorded 
26th July, 1861. 

1943. RicuaRD ARCHIBALD BRoomay, Fleet-street, London, ‘‘ Improvements 
in locks and other fastenings and in keys.”—A communication from 
Auguste Théodore Baudrit, Paris.—Petition recorded ith August, 1861. 

2006. Joun Harras ELVANs, Guildford-place, Lower Kennington-lane, 
Surrey, “An improved steel busk or stay fastening.” 

2010. Joun Lancaster, Princes-street, Bedford-row, London, ‘‘A new 
method of producing sand.” ; 
2012. Jacques GuitLaumE Remy, Brussels, Belgium, ‘‘Improvements in 
the manufacture of articles of furniture by utilizing certain parts of the 
cedar tree in such manufacture, which have heretofore been considered 

and treated as waste.” 

2104. Nicuouas Common, Brighton, Sussex, ‘Improvements in apparatus 
applicable to water-closets and urinals,”—Petitions recorded 13th August, 

1861. 

2061. Wituiam Ropertson, Manchester, ‘‘Certain improvements > in 
machines for preparing to be spun cotton and other fibrous materials.” 
2018. Natuaniet Cox, Chester, “Improvements in the construction of 
iron ships, the said improvements relating to the method of attaching or 

securing bulkheads to the frames or ribs thereof.” 

2020. Francois Duranb, Paris, “ Improvements in the manufacture of 
metallic tubes.” 

2022. Groner James Wainwricut, Dukinfield, Cheshire, ‘‘ Improvements 





in certain parts of machinery or apparatus used in preparing and spinning | 


cotton or other fibrous materials.” 


| 
20z4. EpMuNp Epwarps, Beaufort-buildings, Strand, London, “ Improve- | 


ments in machinery or apparatus for separating mineral ores, : oal, and 

other substances from impurities.” —Petitions recorded 14th Auyust, 180). 

28. ADOLPHE LEBAUDY, Rue de Douai, Paris, *‘ Improvements in towing 

els or boats on rivers.”—A communication from Jean Frangois Cail, 
Paris. 

2033. Paitip WeBLey and Tuomas WILLIAM WEBLEY, Birmingham, “A 
new or improved elevating rifle sight.” 

2034. Francis ALLEN Kain, Redhill, Reigate, Surrey, “An improved 
manufacture of artificial stone or earthenware applicable for bricks, tiles, 
retorts, railway sleepers, and other articles.” 

2036. SrENDLOVE Dessoroven, Noble-street, St. Martin’s-le-Grand, 
London, “Improvements in the manufacture of umbrellas and 
parasols.” 

2037. AUGUSTIN Francois MENARD, Rue de Strasbourg, Paris, ‘‘ Improve- 
ments in tanning, and in the apparatus employed therein.” — A com- 
munication from Yves Auguste Rehm, Basse Yutz, France. 

2038. CHARLES WILLIAM KEssELMEYER, Manchester, and THomMAs MELLO- 
pew, Oldham, Lancashire, ‘‘ Improvements in the manufacture of velvets 
and velveteens.” 

2040. Junian Faucnerre, Green-terrace, London, “ An improved mode of 
manufacturing gold dials.’ 

2041. Ricuarp Dover Cuatrerton, Higbury-terrace, London, ‘‘ Improve- 
ments in transmitting motive power, especially applicable to piston pro- 
pellers.” 

2042. THEOPHILUS Murcot and CuarLes Hanson, Haymarket, London, 
“Improvements in breech-loading arms.”—Pe.itions recorded 15th August, 
1361. 

2044. ALFRED VINCENT Newton, Chancery-lane, London, “ Improvements in 
knitting and in machinery therefor.”"—A communication from James 
Green Wilson, New York, U.S.—Petition recorded loth Au rust, Ist. 

2045. Henry CureTHaM HILL, Staleybridge, Lancashire, ** Improvements in 
the construction of fire-proof buildings.” 








2.46. Tuomas Serre, Bolton, Lancashire, ‘A certain improvement in | 


machinery or apparatus employed in preparing cotton, wool, flax, and 
other fibrous substances for spinning.” 

2047. Exuis Sutton, Radcliffe, Lancashire, ‘‘ Certain improvements in 
machinery or apparatus for preparing cotton and other fibrous substances 
for spinning.” 

2048. Mary HasTeLow RANDLE 
in sous-juppe or under pettico: 
serving the shape or form thereo 

2049. Puitiep Waters, Wolverhampton, ‘‘ Improvements in machinery 
for cutting, sawing, and slicing or planing wood and other substances.” 

2052. Rosert Caunce, Nottingham, * Improvements in carding engines.”— 
Petitions reco ded 17th Augus*’, 1861. 

2054. ZeraAu CoLBuRN, ‘avistock-street, Bedford-square, “‘ Improvements 
in the construction of suspension bridges ” 

2055. Joun Rors, Aberdeen, N.B., “ Improvements in ventilatin; 

2056. George Tuomas SELBY, Smethwick, Staffordshire, ‘‘ An improve- 
ment in surface condensers.” 

2053. WinLiaM Henry Smitu, London, “ Improvements in the preparation, 
application, and manufacture of peat.” 

2059. WinLiAM GossaGe, Widnes, Lancashire, ‘Improvements in the 
manufacture of certain kinds of soap, and in the construction of apparatus 
to be used in such manufacture.” 

2060. WinuiAM Firtu, Burley, Leeds, Yorkshire, “ Improvements in 
machinery for digging or turning up soil, mowing, reaping, and other 
agricultural purposes.”—Petitions recorded 191k Avgust, 1861. 

2062. BENJAMIN HARGREAVES and JouN HarGREAVES, Burnley, Lancashire, 
“ Improvements in the valves of steam engines.” 

2066. Hannau Emrs, Adelaide-road, Haverstock-hill, London, ‘ Improve- 
ments in dress fastenings which are also applicable to other purposes.’ 

2068. Ricuary ArcuiBaLD BroomaN, Fleet-street, London, ** An improved 
steam mill or apparatus for transmitting motive power.”—A communica- 
tion fom Charles Halphen, Paris. ; 

2070, SAMUEL Warwick, Lower-road, Islington, “An improvement or 
improvements applicable to concertinas.” 
2072. James Puiatrs, Glasgow, Lanarkshire, N. 

for weaving.” 

2076. Gore Frepertck Muntz, French Halls, Birmingham, “I mprove- 
ments in sheathing iron ships or vessels.” — Petitions recorded 20th 
August, 1861. : 

2080. CHARLES ANTHONY WHEELER, Swindon, Wiltshire, “‘ Improvements in 
preventing wind draughts at the foot of doors and allowing them to open 
over carpets or other substances without the use of rising hinges.” 

2082. WILLIAM Mason, Liverpool, ‘* An improved soap.”—A communication 
from Patrick Michael Belton, New York, U.S. 

2084. WitLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in the 





Ludgate-hill, London, *‘ An improvement 
ats for distending articles of dress and pre- 






















B., “ Improvements in looms 











construction of buildings whereby to utilise the waste heat passing up the | 


ehimneys."—A communication from Mr, Léon de Sanges, Boulevart St. 
Martin, Paris. 

2086. NaAHUM SALAMON, Ludgate-street, London, “Attachments or ap- 
paratus for sewing machines.”—A communication from Amasa B. Howe, 
New York, U.S. 

2090. ABiJAH JERVIS, Coventry, Warwickshire, “ Improved machinery for 
the manufacture of pleated, ribbed, and looped fabrics.” 

2692. Tuomas GranaME, Worthing, Sussex, ‘* Improvements in the con- 
struction of boats, rafts, and other floating structures.” 

2094. JAMES KANE, Templemoyle, near Dungwen, Londonderry, Ireland, 
“ Improvements in treating flax, hemp, and other analogous substances 
which yield fibres for the purpose of manufacturing from them fibres 
adapted to be spun into yarn and thread.”—Petitions recorded 21st August, 
186). 

2096 Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the preparation of pulp for paper.’—A communication from Made- 
moiselle Jeanne Frangaise Marie de Cassan and Monsieur Jean Bap- 
tiste Meyer, Pari 

2098. Epovarp LanpsserG, Paris, ‘Improvements in porte-robes or 
buttons for holding up the skirts of ladies’ gowns.” 











2100. Louis Marino CaskuLa, Hatton-garden, London “ Improvements in 
| 


mercurial thermometers. 


2102. WittiAM Baines, London Works, Smethwick, Staffordshire, ‘‘ Im- | 
provements in the construction of girders, frames, or other apparatus | 


fixed or movable, and for certain peculiar forms or sections of iron used 
therein.” — Petitions recorded 22nd August, 1861. 





Inventions protected for Six Months by the Deposit of a Complete 
Specification. 

2088. Marc ANTOINE FRANCOIS MeNNons, Rue de l’Echiquier, Paris, 
“Certain improvements in presses for lithographic printing.”—A commu- 
nication from Mr. Henry Voirin, Rue Mayet, Paris.—Deposited and recorded 
2\st August, 1861. as ; 

2119. Marc ANTOINE FRANCOIS Mennons, Rue de l’Echiquier, Paris, 
“Improvements in the propulsion and steerage of ships or vessels, and 
in the construction and arrangement of the machinery connected there- 
with.”—A communication from Pierre Louis Timothée Thier, Passage 
Choiseul, Paris. —Deposited aud recor led 26th August, 1861. 





Patents on which the Stamp Duty of £50 has been Paid. 
1949. Ricuarp Kyreut, Foster-lane, London.—Dated 27th August, 1858. 
1965. Josiah Latimer Cuark, Adelaide-road, FREDERICK BraiTuwairtz, 

Bridge-street, and George EpwARD Preece, Bernard-street, London.— 
Dated 30th August, 1858. 





1971. Marc ANTOINK FRaNcois Mennons, Rue de l’Echiquier, Paris. 
—A communication.—Dated 31st August, 1858. 
1988. ALFRED VinceNT Newton, Chancery-lane, London.—A communication. 
—Dated Ist September, 1858, 
1985. JoserH SLoper, Oxford-street, London. —Dated 1st September, 1858. 
1998. James Robertsox, Glasgow, Lanarkshire, N.B.—Dated 3rd September, 


1858 





Patent on which the Stamp Duty of £100 has been Paid. 
1892. Joun SeiruEeNn, Wakefield-street, Brunswick-square, London.—Dated 
29th August, 1854. 





Notices to Proceed. 

980. Ricuakp ARCHIBALD BRrooman, Fleet-street, London, * Improvements 
in mills for grinding corn and otner grain.”—A communication from 
Joseph Perrigauit, Rennes, France. 

984 SAMUEL BurTON Haskakp, Wollaton-street, Nottingham, and Joun 
Dean and Epwarp Dean, Radford, Nottinghamshire, ** Improvements in 
machinery for the manufacture of looped fabrics.”—Petitions recorded 20h 
April, 1861. 

1022. Joseru Ruopes, Morley, near Leeds, and Ricnarp Kemp, Leeds, 
Yorkshire, ** lwprovements in rag machines.” 

1023. FREDERICK NEWTON GisporNE, Adelaide-place, London Bridge, 
London, “Improvements in the construction of electric targets for rifle 
and gun practice.” —Petitions recorded 24th April, 1861. 

1029. GrorGe Scorr, Alpha Works, Isle of Dogs, London, ‘ Improve- 
ments in steam engines, and their apparatus for generating steam.” 

1032. GrokGe BARTHOLOMEW and WILLIAM Bissett, Hoxton-square, 
London, * Liprovements in portable fountains.” 

1036, Perry Green GARvINER, New York, U.S., “Improvements in the 














construction of springs.” 

1039. SAMUEL Fox, Stockbridge Works, Deepcar, near Sheffield, Yorkshire, 
‘Improvements in hardening and tempering steel.” 

1043. THomMas Mook, Regent-circus, Piccadilly, London, ** Improvements 
in windlasses worked by capstans, also in the means of stopping or check- 
ing the chains in connection therewith.”—Petitions recorded 25th Apri, 
Is6l. 

| 1048. Ricuarp Joun Coxe, Pembridge-gardens, Bayswater, Middlesex, 
** Improvements in ornamenting the backs of brushes.” 

10:9. Epwarp Newsy, Camomile-street, Bishopsgate-street Within, 
London, ** An improved connecting link ” 

1055. Joun Marsnaut, Liverpool-road, London, ‘‘ Improvements in pre- 
venting the fracture of metals from crystallisation.”—Petitions recorded 
26th April, 1°61. 

106. Joun Poo.e, Bridge-street, Blackfriars, London, and WILLIAM MILL- 
WARD, Camberwell, Surrey, ‘* Improvements in the construction of hoops 
or tuyeresfor wheels to be used on railways and tramways.” 

1061, Joun Fostex, Radford, Hersert Bramigy, and Epwin Kyvutton, 
Nottingham, “Improvements in the manufacture of twist lace, and in 
machinery employed therein.” 

1064. Tuomas WILLIAM Munuer, her Majesty’s Dockyard, Portsmouth, 
** Improvements in steam engines and apparatus connected therewith.” 
1066. WiLt1AM Henry Parsons, Butler’s-buildings, Cambridge Heath-road, 
Middlesex, ** Improvements in machinery for making nuts, bolts, and 

rivets.” 

10:7. George Marvin Story, Coleman-street, London, and GEORGE 
WILLIAM Epwanbs, Mintern-street, Hoxton, Middlesex, “‘Improvements in 
billiard tables.” 

1069. HENRY Bessemer, Queen-street-place, New Cannon-street, London, 
“Improvements in projectiles and ordnance.”—Petitions recorded 27th 
April, 1861. 

1078. Grorck Hui, Rochdale, Lancashire, “An improvement or im- 
provements in the process of carding wool, cotton, silk, or other fibrous 
materials, and in machinery or apparatus appiicable for that purpose.” 

1079. Jacques Meyer, Berlin, Prussia, ‘Certain new chemical combina- 

tions, and for the application thereof to fixing aniline and pigment colours 

in printing and dyeing, to tanning, waterproofing, and other industrial 























purposes.”—A communication from Dr. Francis Leopold Sonnenschein, 
Berlin, Prussia.—Pet:tions recorded 30th April, 1861, : 
1083. Joun SickeLs, Gracechurch-street, London, “Improvements in 


| sewing machines."—A communication from W. Cleveland Hicks, 
| Boston U.S. 

1093. WinuiAM Wa.ton, Ivy Cottage, Old Charlton, Kent, “‘ A new manu- 
| facture of overlapping wall facing.” — Petitions recorded Ist May, 1861. 
| 
| 
| 





1095, Joun CuarLes Winsox, Bucklersbury, London, “* Improvements in 
machinery or apparatus for the manuiacture of sugar.” ; 
1007. WinuiAM Hoye, Greenhill-terrace, Greenhill, Oldham, | Lancashire, 
“Certain improvements in machinery for preparing, spinning, and 

doubling cotton and other fibrous substances.” 
llol, WrutiaM CLARK, Chancery-lane, London, “ Improvements in_ the 
"—A communitation from Jean 
—Petitions recorded 2nd Muy, 








imitation of gold and silver embroiuery 
Joseph Germain Marius Arthaud, Paris. 
is6él. 

1129. Epwarp Brown Witsox, Great Ryder-street, St. James's, West- 
minster, and WitiaAM Tov, Newiand-sireet, Eaton-square, Middlesex, 
‘Improvements in the manafacture of railway wheels, tuyeres, and other 
annuiar, cylindrical, and hollow articles from cast steel or matleable cast 
iron, and in the machinery or apparatus employed therein.” — Petition 
recorded 4th Mav, 1361. 

1257. Tuomas Dunx, Pendleton, near Manchester, “ Improvements in 
watches and pocket time-keepers.” 

1258. Tuomas DuNN, Pendleton, near Manchester, “ Improvements in 
machinery and apparatus for altering the position of locomotive engines, 
carriages, and goods, and preventing injury and accidents on railways.” 
—Pituions recorded 17th May, 1361. 

1271. Samvet Leien Soruesy, Buckfast Leigh Abbey, Devonshire, ‘ Im- 
provements in the bindings or coverings of books and portfolios, which 
improvements may be applied to dispatch boxes, ladies’ work boxes, 
office boxes, and such like articles.”—Petition recorded 18t+ Muy, 1861. 

1434. Samuet CuNLIFFE LisTeR and JAMES WARBURTON, Bradford, York- 
shire, ‘Improvements in treating spinning and doubling yarns.”—Peti- 
tion reco ded 6th June, i81. 

1487. Francois Everne Scuneiper, Rue Gaillon, Paris, “ Improvements 
in breech-loading fire-arms.”—Petition recorded 11th June, 1861. 

1646. Joun Cass Smart and ApaM Arrcuisox, Scarborough, Yorkshire, 
“ Improvements in the manufacture of charcoal.”—Petitwu recorded 27k 
June, \>61. 

1726, ALFRED Nos.e, Bristol, “Improvements in obtaining products from 

| alkali waste and gas lime refuse.”— Petition recorded 6th July, 1-61. 

1817. Ropert Musuet, Coleford, Gloucestershire, ‘* lmprovements in the 
manufacture of cast steel.”"—Petition recorded 19th July, 1861. 

1876. Epwarb Sano, George-street, Edinburgh, N.B., “ An improved 
apparatus for indicating the direction of objects and measuring angies.”— 
Petition recorded 26th July, 1>61. 

1906, Joseri FoLLANSBEE FLANDERS, Wardrobe-place, Doctors’ Commons, 
London, “Improvements in machinery for splitting, dividing, or shaving 
leather or skins or sheets of manufactured fabrics.” —Petiioa recorded lst 
July, 1861. 

1960. WinuiAM Henry Ricuarps, Newton, Middlesex, Massachusetts, U.S, 
**A new and useful or improved combined knife, fork, and spoon for 
camp or other purposes.” —Petition recorded 7k Augus’, 1851. 

2036. SPENDLOVE DEsBoroveH, Noble-street, St. Martin’s-le-Grand, London, 
“Improvements in the manufacture of umbrellas and parasols.”— Peti- 
tion recorded 15th August, !S61. 

2059. Witiiam Gossaer, Widnes, Lancashire, “ Improvements in the 
manufacture of certain kinds of soap, and in the construction of appa- 
ratus to be used in such manufacture.”—Petition recorded 10th August, 
1861. : 

2088. Marc ANTOINE Francois Mrennons, Rue de Il’Echiquier, Paris, 

ain improvements in presses for lithographic printing.”—A com- 
mun ion from Henri Voirin, Rue Mayet, Paris.”—/etition recorded 21st 
August, 1861. . 

2119. Marc ANToINE FRANCOIS MENNoNS, Rue de Il’Echiquier, Paris, 
“Improvements in the propulsion and steerage of ships or vessels, and 
in the construction and arrangement of the machinery connected there- 
with.”—A communication from Pierre Louis Timothée Thier, Passage 
Choiseul, Paris. —Petition recorded 26th August, 1501. 

























And notice is hereby given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 
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| *,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southamy buildings, London, on receipt by hin of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
| post-otlice order, made payable to him at the Post-office, High Holborn, 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts repared express 
Tur Encinerr, at the office of her Majesty's Commtinlonare of Patents. - 


CLAass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 

Mills, Gearing, Boilers, Fittings, §c. 

419. J. VAVAssEUR, Gravel-lane, Southwark, **S eam generators or boilers.” 
—Dated 20 h February, 1861. 

This invention relates more particularly to that class of boilers known as 
vertical or upright boilers, and consists in inserting into the fire-box of @ 
vertical boiler a funnel-shaped compartment or compartments having the 
form of a cylinder or cone, or any other similar form that may answer 
the purpose ; at the upper part or mouth of the funnel, where it is con- 
nected with the interior shell of the boiler forming the fire-box, the 
patentee proposes to insert a series of tubes, which may consist of one or 
more rows. The other ends of the tubes pass through to the crown or top 
of the boiler into the smoke-box, : 

428. J. Di TILLEUL, Paris, “ An improved alarm whistle applicable to steam 
= and indicating the level of water therein."—Dated 2lst Februar: 5 

This invention consists of a hollow metal float, placed on the surface of 
the water, having a spindle passing out of the boiler upwards through a 
tube fixed on the top ; the vertical spindle acts upon a horizontal link or 
lever, which is fitted on to the square end of a rotating arbor or axle, which 
turns round an axis at right angles to the plane of the last mentioned 
link, and seated within an enlargement of the steam tube or pipe before 
mentioned. This arbor is fitted and turns steam tight in a ring or collar, 
and one extremity passes through a gland outside the tube or steam 
passage; on the outer extremity is fitted a pointer or indicator, which 
passes over an index or scale on the outer face of the tubular enlargement. 
When a difference of level of the water in the boiler causes the float to rise 
or fall, the vertical spindle acts upon the horizontal link, and causes the 
arbor to rotate through an angular space, and hence carry with it the 
pointer, and the elevation or depression of the float is indicated by the 
position of the pointer on the index. In order to givé an alarm when either 
too much or too little water is present in the boiler, the arbor has two 
grooves cut on its outer surface; these grooves run out from a point in the 
arbor, forming an angle between these directions, which angle is the 
measure of the are described by the arbor when the float rises from the line 
of the minimum level to that of maximum ; the junction of the grooves is 
at a point on the arbor, which is wholly within the steam pipe, and the 
mouths are open and without the steam pipe; the ring or collar, within 
which the arbor turns steam tight, has also a groove cut in its face; when 
the arbor turns so that one portion of its groove comes in a line with this 
groove in the collar, the steam rushes from the interior of the pipe, and, 
passing out at the free end of the groove in the arbor, alarms the boiler 
man. When the rotation of the axle brings the other groove in the arbor 
in connection with the groove on the collar, the steam in the like manner 
escapes ; in all the positions between these no escape takes place, the two 
grooves and the escape of the steam thereby indicating the highest and the 
lowest limits of the water level.—Not proceeded with. 

430. J.J. MILLER, jun., Clarendon-place, Brixton, “‘ Apparatus for governing 
A ne speed of steam and other engines.”—Dated 21st February, 
61. 

This invention belongs to a class or description of governors in which are 
employed a momentum wheel, or balanced weight, or flyers, and a sliding 
sieve or collar for actuating a throttle valve by or from its sliding motion, 
the sliding motion being induced by an inclined or cam-like surface on the 
collar, and on the boss of the momentum wheel, or some piece or part con- 
nected thereto. One of the said improvements consists E so disposing or 
arranging the inclined surfaces that the desired sliding motion of the sleeve 
or collar may be obtained from rotation in either direction, instead of, as 
heretofore, from rotation in one direction only. Another of the said im- 
provements consists in the combination with, or addition to, such double- 

















acting arrangement of certain stops or catches or equivalents for preventin 
the effective use of such inclined surfaces in other than the intended and 
proper manner, according to the direction of rotation which may be given, 
And, also, the said improvements include the providing as the means of 
resistance to such sliding motion a flat spring, with adjusting screw or con- 
trivance for regulating its pressure. To prevent misapprehension, the term 
flat spring, as here used, is to be understood as embracing any convenient 
shape of spring formed of sheet or plate metal, bent or curved, if need be, but 
notdisposed in a helical or spiral form, The invention comprehends thisspring 
improvement, not only when used in combination with or addition toa 
double-acting arrangement of inclined surfaces, as above set forth, but also 
when, or if used in ination with or addition to, an ar t of 
inclined surfaces acting in one direction of rotation only. 

432. W. E. Newton, Chancery-lane, London, “ Centrifugal governors for 
marine and other steam engines, and other motors." —A communication.— 
Dated 2st February, 1861. 

The documents relating to this invention are with the law officers under 
objection, and cannot at present be seen. 

449. J. Reeves, New York, U.S., “ Blectro-magnetic engines.”"—Dated 22nd 
February, 1861. 

This invention consists in the combination and arrangement of the several 
parts of an electro-magnetic engine in such manner as to obtain continuous 
rotary motion for the purpose of obtaining and applying motive power, 
For this purpose a series of helices of suitable form are arranged in a circle, 
so as to admit of the magnets (which are carried by a circular metallic ring, 
passing as they revolve through the helices, the rotatory motion of the 
magnets being caused by currents of electricity from a galvanic battery. 
The helices are attached to a rim of metal affixed too eek: plate which 
supports the machinery. The metallic magnet ring is formed with cogs or 
teeth by which the motion of the magnet ring is communicated to the 
driving-wheel by toothed gearing, and there is suitable apparatus applied 
for making and breaking contact with the wires of the galvanic battery, and 
with those on the helices by means of apparatus affixed to the driving-wheel, 
Friction-wheels are arranged upon the metallic magnet ring to act as guides 
and to reduce friction. 


Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

385. W. H. Manspriper, Camden Lodge, Camden Town, “ Railway brakes."— 

Dated 15th February, 1861. 

According to this invention, apparatus is applied to each railway carri: 
in order that brakes may be put on two or more of the wheels when the 
locomotive or forward carriages of a train are retarded, Each brake is sus- 
pended by a suitable link or rod from the side framing of the carriage, in 
such manner that the brake may ordinarily hang clear of the wheel. The 
suspending link is at one end pin-jointed to the brake, and at the other end 
to the framing of the carriage. The brake is, by means of a connecting rod, 
which is pin-jointed to it, attached to an arm on the brake axle, the con- 
necting rod being pin-jointed to the arm on such brake axle ; on each of the 
brake axles is a slotted arm or lever, by acting on which the brake axle is 
turned partly round, which causes the brake to be pressed on the wheel on 
each side of the carriage, and such slotted lever or arm is acted on in a par- 
ticular manner.—Not proceeded with 
38s. M. B. Westurap, Manches'er, ‘‘ Improvements applicable to the govern- 

ment or vegulation and registration of excessive speed, in hoisting 
apparatus aud railway carriages.”—Dated 1ith February, 1861. 

The patentee claims causing the excessive speed of hoists or railway car- 
riages to bring “ governors,” or other mechanical arrangements into opera- 
tion, so as to give notice by sounding a bell or other alarum. 

410. A. V. Newton, Chancery-lane, London, “ Coupling the rails of railways.” 
































—A communication.—Dated 19th February, 1861, 

This invention consists in cutting away a portion of the head of the rail 
(an ordinary T-rail being used) at each end of the sections of rail, and in 
cutting a horizontal slot a suitable distance into the neck of the abutting 
rails, and in forming the joint or joints after the rails are laid down by the 
introduction of an artificial head bearing piece that breaks joints with the 
and serves to fil: up the spaces cut out of the rails, and to strenghten 
rail at the point against lateral and downward strain ; and in conjunc- 
tion with this brace support is used a fishing bar that is placed on the opposite 
side of the rail, and serves to strengthen the rail. The whole are to be 
secured together by bolts and nuts, the latter of which may be locked if 
thought necessary to prevent them from working loose, 

422. G. Parsons, Martock, Somersetshire, ““ Wheels.”—Dated 20th February, 
1861 

This invention refers to wheels in which the naves and spokes are formed 
of metal, and the felloes of wood, and consists, First, in a new construction 
of nave formed of a ring or rings into which the ends of the spokes are 
secured. If wrought metal rings are used the spokes are rivetted, screwed, 
or welded. If the rings are of cast metal the inner ends of the spokes are 
cast or screwed into them ; these rings or naves are fitted or shrunk on to a 
metal box, by preference of cast iron, brass, or gun metal. Secondly, in 
making the spokes of wrought iron or steel to taper from the nave to the 
outer end, 





|.431. J. Lonesuaw, Manchester, “ Applying brakes."—Dated 2st February, 


1861. 
This improvement consists in applying brakes to wheels at a point 
directly vertical above the axle, or nearly so, in contradistinction to any 
other portion or part of the wheel,—Vot proceeded with. 
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433. W. E. Newton, Chancery-lane, London, ‘‘ Brakes applicable to railway 
carriages.” —A communication.—Dated 21st February, 1861. 

This invention cannot be described without reference to the drawings. 

435. D. Evans, Stratford, Essex, ‘‘ Railway and other wheels.”—Dated 21st 
February, 1861. 

According to this invention the flanged tyre is rolled or formed with an 
interior rib or projection, the sides of which are made to incline to the inner 
surface of the tyre, so as to form a dove-tail section, or other section of such 
like form as will prevent the projecting rib passing outwards from between 
two surfaces, one on either side, which combine the tyre with the nave. 
These two sides consist of two circular plates or discs, formed with flanges 
at their outer edges, which project inwards, the edges of such flanges being 
formed to correspond with the sides of the inner rib or projection on the 
tyre ; so that, when the two side plates are fixed in their places, no part of 
the tyre, though broken into wage, | guns will be able to get away or be 
thrown off from the side plates. nave the patentee prefers to consist 
of an inner cylinder of somewhat larger diameter than the central holes or 
openings through the side discs or plates, and such cylinder is extended at 
each end, but of less diameter, so as to pass through and fit the central 
openings in the two side plates or discs ; and provision is made for fixing 
plates or washers on the yends of the cylindrical nave outside of the side 
plates or discs. He prefers that the two side discs or plates should be 
parallel to each other, and vertical. The two side plates or discs may be 
fixed together, and to the tyre, by bolts passing through them, and upset or 
rivetted at their ends, or otherwise fixed. 

442. J. B. Mannix, Torriano-grove, Kentish Town, “ Applying springs to 
railway and other carringes.”"—Dated 22nd February, 1861. 

Insteatl of applying springs to carriages as at present, whereby any eleva- 

tion of the axles, caused by the inequalities of, or obstacles on, the ground 





over which they roll, is directly transmitted to the bodies of the same, the 

inventor proposes to so apply springs as to obviate that defect by employing 

bars or levers so placed, and in such manner, as that certain ends of same, | 

to which the bodies will be connected, shall remain nearly motionless in a 

vertical direction by reason of the unequal amounts of vertical displace- 

ment of the axles, and of those parts of the springs to which these bars or 
levers will be attached.—WNot proceeded with. 

448. A. Horwoop, Great Quebec-stireet, New-road, London, “ Ajplication of 
electricity for communicating by signals with carriages in motion on rail- 
ways.” —Dated 22nd February, 1861. 

This invention cannot be described without reference to the drawings. 
458. C. Stevens, Charing-cross, Loudon, “ Elastic horse collar.”—A commu- 

nication,—Dated 23rd February, 1461. 

This elastic horse collar is constructed as follows :—On a rod and straw 
pad, similar to those usually employed in collar making, a vulcanised india- 
rubber covering is adapted, which is divided into separate compartments, 
which serve to contain the hair with which the collar is stuffed ; the tube 
by which the air is introduced is perfectly closed by means of a small flat 
— of wood, bone, or other suitable material, round which the tube is 
vent, and then tightly tied. The number of air-tight compartments may 
vary according to the wear to which the collar is likely to be subjected. The 
india-rubber cushion is then enclosed in a stout covering of canvas, or other 
suitable material, to prevent it coming in contact with the leather covering 
outside. A second leather covering may be added to increase its strength, 
but for ordinary use is quite unnecessary, 


Ciass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 


363. EF. Berrerwortu, Spotland, near Rochdale, ‘Spinning and doubling 
cotton, &c."”—Dated 18th February, 1861. 

This invention relates to that class of spinning machines known as mules | 
and twiners, and consists, First, in making mules and twiners that back off, 
so that the stoppage of the rotation of the spindles (preparatory to backing 
off) is effected during the inward run of the carriage. Secondly, not only 
stopping the spindles (preparatory to backing off), but also backing off 
during the inward run of the carriage of that class of machines in which 
the band for driving the drums or tin rollers moves in an opposite direction 
during the time it backs off to what it does when putting the twist on. 
Thirdly, stopping the spindles preparatory to stripping, aud stripping the 
yarn off the spindle points during the inward run of the carriage of that 
class of mules and twiners where the yarn is stripped, instead of being 
backed off. Fourthly, making the builder shaper shorter, or putting it 
in gear later, so as to allow the carriage to go in far enough to give suflicient 
time for the stopping of the spindles, and backing off or stripping befere 
the faller begins to shape the cop. Fifthly, making the winding on motion 
60 that it will not begin to wind on the yarn as soon as the carriage begins 
to go in, as usual, but will wait until the carriage has gone in so far as to | 
allow sufficient time for the spindles to be stopped and backed off or 
stripped before it begins to wind on. Sixthly, making the self-acting 
motion for regulating the winding on, so that the height of the under faller 
at which it begins to act will be varied during the running in of the | 
carriage. Seventhly, releasing the under faller so as to take up the slack 
yarn during the inward run of the carriage before the spindles are backed 
off or stripped.—Not proceeded with. | 
384. G. J. Wainwnient, C. T. Brappury, end J. Lawton, Dukinfeld, 

* Roving, slubbing, or spinning cotton and other fibrous materials.”— 
Dated 15th February, 1861. 

This invention relates to presser flyers, and is carried into effect as follows : 
—In the bolster, whether stationary or revolving, the patentees form one or 
more holes or openmgs placed in various parts passing through to the 
spindle, so that the oil or other lubricating matter shall pass from one to 
the other. The interior of the bolster can have circular grooves or hollows 
at the top, bottom, or other suitable part, which may be packed or not, as 
required. 

386. A. Lecat, Creveceur, France, ‘* Looms for weaving.” —A communication 
—Dated Lith February, 1861. 

The patentee claims the application of the mechanism of harnesses to 
ordinary looms, worked by any suitable motive-power, for the purpose of 
producing various patterns or designs of tissues by the action of treadles in 
the manner described, 

387. A. Senior, Dumfries, “ Looms for weaving.”— Dated 15th February, | 
1s61. 

This invention cannot be described without reference to the drawings. | 
The patentee claims, First, the use of the rods with their inelined parts for 
traversing the cam which acts upon the shuttle box. Secondly, the employ- | 
ment of the rods with their inclined parts for throwing the picking motion 
in and out of gear; and, Thirdly, arranging the levers for governing the 
— motions so that they are connected at the centre, and caused to act 

»y one rod from the Jacquard, 
393. L. H. Reau, Paris, ** Weaving.”—Dated 16th February, 1861. 

Hitherto, in weaving fine fabries, especially when composed of many 
colours, the Jacquard machine has been almost useless owing to the immense | 
expense and labour required for producing the patterns ; now the object of 
this invention is to overcome this defect by constructing an apparatus to 
take the place of the Jacquard which is capable of performing that work, 
and throwing in those colours which the Jacquard cannot do. The speciti- 
cation of this invention is exceedingly elaborate, and cannot here be quoted 
in detail.—Not proceeded with. 

394. T. SertiE, Bolton, ** Apparatus employed in preparing cotton, wool, flax, | 
and other fibrous substances for spinning.”—Dated \6th February, 1801. 

The portion of the flyer called the “presser,” and used to conduct the 
cotton on to the bobbin or spool, has hitherto been furnished with an eyelet, 
through which the roving of cotton or other fibrous substance is passed, 
and which, by constant friction, becomes filled with loose Alaments of cotton, 
impeding the free delivery thereof, and materially injurit g the yarn. This 
improvement consists in forming a groove or channel in .he “ presser,” the 
yarn being passed once or twice round the presser arm, and into the groove, 
which will be foundsufficient to guide it in the required direction, and in- 
stead of throggh the eyelet as usual.—Not proceeded with. 

395. N. Nussty, Holbeck, Leeds, ** Preparing and combing wool, silk, cotton, 
flax, &e."—Dated 16th February, 1561, 

This invention relates to a new method and apparatus for separating the 
long wool or fibres from the short fibres or wool, and the said apparatus is 
constructed and worked in the following manner :—An oscillating head, 
provided with two = or combs, or a brush and comb, for holding the lock 
of wool or other fibrous substance, and a pair of fluted rollers for feeding 
the latter to the said jaws or combs is mounted in a suitable manner, and 
caused to vibrate backwards and forwards by means of a crank and arm or 
other suitable gear, In the front of this oscillating head is a set of travelling 
combs, actuated by screws or otherwise, and travelling forwards to a pair of 
fluted delivering rollers for drawing off the long fibres in a continuous sliver. 
The oscillating head has also a rising and falling motion imparted to it by a 
cam or otherwise, so as to lash the lock of wool or other fibrous substance 
on to the travelling combs, and there is a dabbing brush for dabbing or 
pressing the fibres into the teeth of the said travelling combs. 

414. A. TURNER, Leicester, ** Preparing warps for the manufacture of elastic 
fabrics." —Dated 19th’ February, \s6l. : 

This invention consists, First, ‘in cutting all the india-rubber threads or 
strands intended to form one warp or two warps from one and the same 
sheet of india-rubber, which of course is made of one uniform length. By 
this means all the elastic strands of the warp or warps cut from this one 
sheet of india-rubber must inevitably be of the same length, which is a great 
desideratum, and effects a great economy in the rubber, there being little 
or no waste or odd pieces when the strands are of uniform length. In order 
to cut the sheet rubber into strands of the requisite thickness, one extremity 
of the sheet of rubber should be secured in a groove or recess made for the 
pu on a cylinder. The sheet being thus securely held at one end, an 





















uniform strain throughout its entire width and length may be put upon it, 


! driving shaft. 





and the sheet may then be divided in .he usual manner into threads from 
end to end throughout, except a narrow piece at the end, which will be that 
part that is held in the groove or recess in the cylinder. By this means the 
patentee obtains a narrow piece or band of rubber, which may be called a 
head, witha given number of threads of uniform length pendent therefrom. 
The elastic’ warp thus produced is then wound up ina skein, and tied so 
that the ends should not get entangled. It is then transferred to, and 
loosely placed on, a cylinder or roller from which it is drawn off by the head 
or uncut end on to a beam cylinder or warping mill, and from this it is 
again drawn off by the other end or tail, and is wound tightly on to the 
warp roller or beam, so that the warp may be placed in the loom with the 
india-rubber or elastic strands al] stretched to the same tension. He prefers 
to perform the warping operation in a long room in which the whole length 
of the warp may be operated upon, one end of the threads being attached to 
the uncut piece of rubber or head, and the other ends secured in a clamp, 
orin any other convenient manner, so that they may be stretched and 
subjected to uniform tension. 

457. C. STEVENS, Charing-cross, London, ** Unhooking in jacquard machines.’ 
—A communication.— Dated 23rd February, 1861. 

By the improvements here introduced, instead of it being the cards which 
drive back the needles, as in the old system, and in which the needles are 
required to eg se a considerable force to cause the hooks which are sus- 
pended to the blades of the grip or lifting bar to fly, more especially when 
hooks bear a certain weight, as, for example, that of the lisses or healds, the 
back movement is produced by means of a lattice or grate as shown in the 
drawings. 

462. M. Meyers, Great Arlie-street, London, “ Woven fabrics.”—Dated 23rd 
February, 1861. 

This invention consists in combining or amalgamating with silk, cotton, 
wool, flax, or hemp, either separately or collectively, in the manufacture of 
woven fabrics, such mixture of materials producinga fabric very suitable for the 
covers of umbrellas, parasols, wearing apparcl, and other similar purposes 
—WNot proceeded with. 

463. G. Warp, and J. GASKELL, Blackburn, “ Apparatus for making healds.” 
—Dated 2rd Februaiy, 1861. 

This invention relates to an improved mode of threading or leasing the 
eyes of the healds. Instead of knitting on a movable bar or leasing rod the 
patentees knit on a short tube, and transfer the eye of the heald as it is 
formed on to a stationary bar or leasing rod. The leasing band attached to 
the bar is held in a slanting direction, so as to enable the topping bobbin to 
pass underneath and form the coupling. A band passes through the tube 
tied to a barking band or rig cord, in order to cause the traverse of the 
heals on the bar, there being a space between the tube and bar which 
enables the coupling to fall down and permits the eye alone to pass on to 
the bar. 

464. A. Durirz and 8S. Emsiry, Roubaix, France, “ Apparatus for prepa- 
ving fibrovs materials to be combed or spun.”—Duted 23rd February, 
1861. 

This invention is carried into effect as follows :—First, in addition to the 
ordinary fluted pressmg rollers the patentees use a porcupine roller or 
comb, the points of which are opposite to those of the gills or fallers— 
that is, point towards point, and an endless band or apron, which presses 
against the porcupine, causes the fibrous material to be drawn in or through 
the pins thereof ; they also employ brushes, which strip the fibrous mate- 
rials from the porcupine, and force or cause it to penetrate into the gills or 
fallers, by means of which they obtain a limited resistance in the drawing 
of long fibres, instead of an absolute one, thus preventing the fibres being 
broken. Second, instead of the fallers or gills being in a direct line, they 
make them act in broken lines of different inclines, one of which causes 
the gradual penetration of the pins into the material offered to them by 
skimming the feeding apparatus, and sizeing the floats or short fibres, thus 
allowing them to be drawn at the same time into the pins of the porcupine 
and the gills, and to lengthen them by the draught, which lengthening is 
generally necessary, in order that the draught which takes place at the de- 
livery may separate and straighten the short fibres. Thirdly, they arrange 
between the gills and fluted rollers an apparatus consisting of a porcupine 
comb, which takes the fibres at the gills with a regular tension, 
and delivers them to the drawing rollers. And also a triangular 
bar, with pressing fingers or thin blades, which is placed between 
the gills and the porcupine comb, so as to force the fibres as they 
leave the gills to enter the pins or tecth of the porcupine; the said 
forcing fingers are arranged to penetrate between the circular ranges of pins 
or teeth in the porcupine, so as to force the short tufts of fibres to enter 
the comb, and to keep them there until they are seized by the drawing 
rollers. Fourthly, they use revolving brushes acting in the broken lines of 
gills. This apparatus is composed of several brushes with stud pins at their 
extremities to allow them to revolve freely, and present their bristles down- 
wards, and penetrate into the pins carrying the fibres with them. The 
brushes on descending also come in contact with the pins of the feeding 
porcupine so as to keep them constantly clean, and prevent the formation 
of laps. 





Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Impl: 
Mills, §c. 


468. J. WARREN, Maldon, Essex, “Chaff cutting machines."—Dated 23rd 
February, 161. 

In carrying out this invention the fly-wheel, with the knives carried 
thereby, is fixed on the main shaft, which, as is usual in hand machines, 
is driven by a crank handle, though the shaft may be actuated or driven 
by other means. When driving the shaft by power provision is made for 
connecting and disconnecting the driving pulley on the shaft by means of 
a clutch-box slid on the shaft by a hand lever. ‘the driving shaft is at right 
angles to the ends of the feed rollers. and it gives motion thereto by means 
of a pinion gearing with the teeth of a face wheel, which turns on a stud 
or fixed axis at the side of the trough or box of the machine next the 
The face wheel, by means of a pinion thereon, gives motion 
to toothed wheels fixed on the axes of the feed rollers next the face wheel, 
so that the face wheel is geared by its pinion directly with the toothed 
wheels on the axes of the feed rollers, in place of the axis of the face 


ts, Flour 








| wheel being extended to the other side of the trough or box of the ma- 


chine ; and, in combination with this arrangement, a face wheel is formed with 
three, or more than three, circles of radial teeth, and the driving shaft crosses 
the centre of the face wheel. The pinion on the driving shaft, which gives 
motion to the face wheel, is capable of being slid along the shaft, in order 
that it may gear with either of the circles of teeth on the face wheel, and 
when slid along the shaft it moves correctly in a radial line to and from the 
centre of the face wheel. The boss or nave of the pinion on the driving 
shaft is made with a groove all round it, which is embraced or partly sur- 
rounded by the end of a bar, which is made capable of sliding (in a suitable pro- 
jection or bearing, fixed to the side of the trough) to or from the centre of 





) the face wheel, and such sliding bar is made capable of being fixed and 


retained in position, when the pinion is in a correct position to gear or 

work in any of the circular rings of radial teeth on the face wheel. 

452. R. and W. Cutusert, Nerton-le-Willows, ‘‘ Reaping machines and 
grass mowing mathines."”—Dated 22nd February, 1861. 

The object of this invention is to counteract the tendency which is found 
in reaping and mowing machines, when in work, to move laterally, and 
also to prevent the driving wheel from dragging or sliding when such ma- 
chines are employed in cutting heavy or damp crops. These advantages the 
patentee proposes to attain by employing a broad driving wheel of a conical 
shape—that is to say, a wheel whose periphery has the form of the frus- 
trum of a cone, and mounting the wheel on the opposite side of the machine 
to that at which the cutting apparatus is situate. 


CLass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, Sc. 

429. J. Moon, Bedford-row, London, “ Apparatus for closing the passages of 
the chimneys Srom stoves and other fire-places.”—Dated 21st February, 1861. 
The object of these improvements is to arrange means for closing such 
passages (either in connection with the stove or independently thereof), to 
give greater facility for opening and closing the same. For this purpose 
the inventor forms the door by preference in two parts, and so as to slide 
on the under side of the frame surrounding the opening, such frame being 
provided with supports adapted to admit of the parts of the door sliding.— 


Not proceeded with. 
CLass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 

412. W. E. Newton, Chancery-lane, London, ** Improvements in the construc- 
tion of guns, and in loading and Jiring the sane." — A communication.— 
Dated 19th February, 1861. 

This invention relates to a novel mode of mounting and arranging gun 
barrels, so that they may form a battery from which a rapid and continuous 





| discharge of balls may be kept up, and the loading of the barrels effected 


by merely turning a winch handie. Two or more barrels are secured in a 
casing, so that they may be surrounded by water to keep them cool. The 
inner ends of these barrels are secured in a stationary block or breech-piece. 
A movable breech-piece is accurately fitted at the back of this fixed breech- 
piece, and has a reciprocating movement communicated to it by heart- 
shaped cams. Openings are made in this movable breech to receive car- 
tridges from a hopper placed above and provided with channels down which 
the cartridges pass, and are pushed forward th into the openings in 
the movable breech by means of reciprocating pistons or plungers. The 
cartridges are placed in steel cases, one end of which has a nipple made 











thereon to receive a percussion cap. The movable breech having received 
its supply of cartridges or cases is moved back again by the action of the 
cams into such a position as will bring the cartridges opposite the open 
inner ends of the barrels. A third block, which is fixed, is placed behind 
the movable breech, and is provided with spring pins or studs, which are in 
aline with the barrels. Hammers are made to act on these spring pins at 
the proper moment, and thereby explode the caps and iguite the charge, 
when the bullet or shot will be propelled from the gun. Cams on the 
crank shaft lift and suddenly release the hammers to explode the charge, 
and, by means of suitable gearing, this crank shaft communicates motion to 
the heart cams which work the reciprocating breech-piece, and also to the 
pistons which push forward the cartridge cases into the breech. By 
causing a current of cold water to flow through the casing which 
surrounds the barrels, these latter will be kept moderately cool.—WNot pro- 
ceeded with. 

436. W. and A. Watson, Whitehaven, “ Apparatus for casting bullets.” — 

Dated 21st February, 1861. 

Under one modification this apparatus consists of a base or sole plate in 
which are screw holes for securing the machine, either temporarily or per- 
manently, to a bench or other fixture. The sole plate has springing up- 
wards from it two short standards, the upper part of which form the made 
portion of the bullet moulds ; this part consists of a cylindrical chamber of 
the di ter of the intended bullet. icating with this horizontal 
chamber, which extends completely through the standard, is afunnel-shaped 
aperture or gate for the admission of the melted lead to the mould. ‘The 
head and end of the bullet are formed by two movable moulding pieces, 
which are caused to enter the front and backward ends of the moulds as 
required. In the base-plate are fixed four pillar pieces which carry the 
sliding rods ; these rods are connected at the ends by crossheads, and each 
of these crossheads has at the centre the conoidal or other shaped mould for 
forming the head of the bullet. The mould chambers are arranged in a line 
with each other, and with a movable ram, which is shaped at each extremity 
so as to form the cavity in the end of the bullet. The cam is actuated by 
means of a hand lever, which is also connected to the sliding rods carrying 
the head moulds. The hand lever is jointed at the lower part to the sole 
plate, and a to-and-fro motion of the lever brings one of the head and end 
pieces into its contiguous mould chamber. The operator places the lever'so 
that one pair of the end moulds are in one of the chambers, and, having a 
quantity of molten lead by him, he pours by means of a ladle a portion into 
the gate of the mould; the air escapes out by a passage formed for the 
purpose. ‘The lead sets instantly, and a forward motion of the hand-lever 
causes the end piece on the cam to push the moulded bullet out of the 
chamber, and at the same time cut off the gate or runner of metal. This 
motion of the lever brings the other pair of end pieces into the opposite 
mould chamber ready for casting a bullet in it. When this is done. the ram 
is moved so as to thrust out the second bullet, and the first mould is again 
ready for the operator. In this way the bullets «re cast in the two moulds 
alternately, and with great rapidity, as well as cleanness of finish and 
accuracy of figure.—Not proceeded with, 

441. CotoneL A. L. Cone, United Service Club, “ Fire-arms.”---Dated 22nd 
February, 1861. 

One object of this invention is to obtain a truer sight in regard to the 
range of fire-arms of any calibre ; the other is to lessen or avoid the sealing 
which from continuous discharges ordinarily takes place within the barrels 
of fire-arms. To effect these objects the inventor proposes to make the 
twist of the barrels of fire-arms progressive, say, starting from nothing up 
to any length and twisting progressively, which operation may be termed a 
gaining twist As an example, he proposes to twist commencing with one 
turn in 6ft., ending with one turn in ft. 3in., the latter turn commencing, 
say, 7in. from the muzzle of the barrel; but he does not propose to confine 
himself to any defined twist, the principle of the invention including 
any twist of the barrel that may be progressive.—Not p. oceeacd with, 














Cass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


445. Ii. Hatcuwe, Newton Abbot, and S. B. HatcuweEn, London, “ Stools 
or seats.” —Dated 22nd February, 1861. 

This invention consists in making stools or seats in such manner that they 
may be used for sitting or kneeling upon on one side, and for resting the 
feet upon on the other, for which purpose the patentees stuff and cover the 
side for kneeling and sitting upon with leather, velvet, or other stuff 
generally used for seats, while they leave the other side uncovered. or cover 
it simply with carpet, oilcloth, or other like material, without stuffing, and 
they connect the seat so stuffed and covered by axles or trunnions to side 
frames, to enable the stuffed or plain side of the seat to be turned upper- 
most as required. They secure the seat in the position desired by means of 
aspring clip. Instead of being formed with two sides only, the seat may 
be made with three, four, or more sides, capable of being revolved so as to 
present the required side uppermost. 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

424. T. Ricnarpsoy, Newcastle-on-Tyne, “* Manure.”—Dated 20th February, 

“61. 

This invention consists in treating bones, bone ashes, apatite, coprolites, 
sombrero, guano, and other similar phosphates of lime of cygnmerce with 
sulphuric acid, and in afterwards exposiug the mass to a low heat to drive 
off the excess of water. 

440. A. Crookes and H. Roperts, Shffield, ‘* Doctors, calico webs, or scrapers.” 

—Dated 22nd Febrvary, 1861. 

This invention consists in coating steel or other metal doctors, calico 
webs, or scrapers with copper, silver, tin, or any other suitable metal, by 
galvanic or other process, for the purpose of resisting the chemical action 
of the colours employed in printing textile fabrics. 








Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
jlectrical Apparatus, Galvanic Batteries, &c. 

400. E. F. Barnes, New York, ‘Transmitting end recording messages in 
any Jorm of letter or character by means of electricity, or electro magnetism.” 
—Da'ed 18th February, 1861. 

The general character of this invention consists in the application and use 
for practical action and operation in transmitting and recording letters or 
outlines by means of an electric current of a number of wires or conductors, 
each one acting independently/and distinctly from, but in combination with, 
each and all the others, and in so arranging such wires or the parts connected 
therewith at the transmitting station, that the ends of all such wires or their 
attachments shall be brought into contact with the surfaces of raised letters 
or outlines, so that whenever any or all of such wires, or their attachments, 
come in contact with the surface of such letter or outline, the circuit of 
such wire or wires will be closed, and a current of electricity be sent 
through them, and a record or impression be made at the other ends of such 
wires, or at the receiving station corresponding to the contact of such wire 
or wires with the letter or outline at the transmitting station. 


Ciass 10.—MISCELLANEOUS. 
Including ail Patents not found under the preceding heads. 
299. J. T. Woop, Strand, London, “* An improvement in openvork fabrics, 
suitable for ladies’ collars, cus, and such like articles, and for purposes 
Sor which perforated pupor and caraboard are employed.”—Dated bth 
February, 1861. 

This invention consists in backing up paper with a textile material, prior 
to its being subjected to the ordinary process for producing perforated 
designs therein, and in making collars and other perforated articles there- 
from by the employment of suitable dies, and the process now followed and 
well known for producing designs in paper by perforation. The textile 
fabric prevents the paper tearing, and allows of the manufacture of a cheap 
ornamental fabric which will stand wear.—Not proceeded with. 

305. J. MARSDEN, Orrell, near Wigan, “ Apparatus Jor making, forging, and 
fate metal nuts, Lolis, spikes, or washers."—Dated bth February, 
isl. 


The documents relating to this invention are with the law officer under 
objection, and cannot at present be seen, 

807. C. M. J. BourctEr, Paris, ond T. ALLEN, Adelphi-terrace, Westminster, 
* Treating certain animal sinews in order to convert them into jibres or 
thread, preparing such threads or fibres clone or mixed with other sibres, 
Sor oll purposes Jor which fibres are now used.” —Dated bth February, 1861. 

The animal sinews which the inventors treat are the genital organs of 
bulls (nerys de bawss), and the invention consists in flattening them between 
rolls, or by beating, and in separating the fibres by means of combs or 
cards, in preventing decomposition therein, either before or after being 
carded or combed, whereby also their strength is increased by means of 
antiseptic agents, for which purposes they employ salts of alumina or of 
chromium, chloride of aluminium, or of mercury ; or they submit them to 
the process of tanning ; and they use fibres or threads, thus prepared from 
the sinews aforesaid, alone or mixed with other fibres for spinning, for ropes 
and cordage, for straps and bands, and for the manufacture of cloths and 
textile fabrics, and generally for all purposes for which fibrous materials are 
now used.—Not proceeded with. 
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313. J. E. Boyb, Hither Green, Lewisham, “ Impi ts in the uf 
and preparation of paper, and in the method of printing and otherwise 
ring the same.” —Dated 7th February, 1861 
The object the inventor has in view is for the more facile method of 
cutting, separating, or dividing the pages, sheets, or leaves of newspapers, 
pamphlets, periodicals, magazines, catalogues, books, and other letter-press 
matter or paper, and this he claims to accomplish by piercing, incising, 
cutting, perforating, indicating, or stamping, or otherwise dividing such 
pages, sheets, or leaves, wholly or partially, by means of one or more appa- 
ratus, instruments, appli , Or hinery necessary for that purpose, and 
so constructed, arranged, placed, fixed, annexed, orattached on ortothe print- 
ing-press, machine, cylinder, column matter, magazine, or otherwise, that 
certain intended portions of the paper, on being made to come into contact 
with such perforating apparatus or instrument, will be incised, pierced, cut, 
divided, indented, or otherwise perforated or stamped as aforesaid.—Not 
proceeded wtih. 


319. R. Harri and H. Harritp, Farringdon-street, London, “ Printing ad- 
— Jor newspapers and other similar purposes.”—Dated 8th February, 
61. 

This invention consists in the combination and method of action of parts 
as hereafter described. The patentees set up in a long frame, in the 
manner well understood by compositors, the types to compose the addresses 
required, and leave a space between every two addresses ; this frame is 
placed on a bed, the bottom of which is furnished with a rack, and a treadle 
is so arranged in connection with a lever orarm, carrying on one end thereof 
the platen, and with a paul, click, or ratchet lever that, on working the 
treadle, it not only brings down the platen over the label previously placed 
in a frisket, and impresses the address thereon, but it also drives forward 
the frame one tooth of the ratchet, and presents a fresh address to be printed 
by the next descent of the platen, and so on until the whole of the addresses 
set up in the frame have been printed ; the bed is then drawn back, a fresh 
frame laid thereon, and the printing is proceeded with as before. An inking 
roller is placed over the end of the apparatus at which the frames are 
entered, the types in which become inked by being drawn to-and-fro, or 
simply by contact therewith in their onward progress under the platen to 
the other end of the apparatus. The frame of the apparatus is provided 
with tables or holders, one for containing the labels, and from which they are 
fed by an attendant under the platen, and the other for receiving the labels 
after being addressed. Instead of a treadle other means of communicating 
motion to the platen and to the bed carrying the address frame in manner 
before described may be adopted, but they prefer the treadle as being simple, 
and as a means of enabling one person to work the apparatus, the motions 
being communicated by the foot while the hands are free to feed and take 
off the labels. 

323. W. Morris, jun., Kent Waterworks, Deptford, ‘ Valves."—Dated 7th 
February, \861. 

In constructing valves according to this invention the patentee applies 
vulcanised india-rubber in such a manner that the pressure of water or fluid 
which causes the valve to open is compelled to extend the vulcanised india- 
rubber, which forms the valve, and not simply to bend or deflect it, as in 
valves heretofore constructed. The vulcanised india-rubber, being extended 
by the pressure, when the pressure is withdrawn, immediately springs back 
and closes the opening much more promptly than if the valve closed only 
by its own weight, or by a pressure in the opposite direction to the first. 
324. O. D. Grimsuaw, Belfast, “ Locks.”—Dated 9th February, 1861. 

According to this invention it is proposed to employ a movable plate or 
shield, which is so arranged as to cover the keyhole when it is not in 
use, and when moved out of the way, so as to expose the keyhole, it will 
lock the bolt, and until the key has been inserted and the shield returned 
to its place again. The key is turned by a suitable handle carried by the 
shield, and the act of returning the shield over the keyhole again releasing 
the bolt so as to admit of it being moved by the key. The key is made 
sufficiently short to be entirely enclosed within the lock, a square head 
being made on it, so as to fit into a corresponding hole in the inner end of 
the knob or handle.—Not proceeded with. 

325. H. Frevstapt, Broad-street-buildings, London, “‘ Manufacture of bodies 
Sor caps, hats, bonnets, baskets, bags, reticules, dc.” —Dated vth February, 
$61. 











This invention relates to improved means of uniting certain materials, 
namely, manilla with manilla, manilla with willow, or willow with silk, 
cloth, linen, or leather. For these purposes the inventor forms the surfaces 
to be united by the means of an interposed sheet of gutta-percha, and 
when uniting manilla to manilla he applies the sheets thereof so that the 
grain of one shall be transverse or crosswise to that of the other, instead of 
being parallel thereto.—Not proceeded with. 


327. H. Witners, Dundalk, Ireland, ‘* Horse shoes.”—Dated 9th February, 
1861. 


This invention relates to the manufacture of horse shoes in such a manner 
that they will allow of the expansion of the foot of the horse during 
motion, and also tend to preserve the foot in its natural shape, and thereby 
prevent, in a great measure, its disease and contraction. The patentee 
forms horse shoes, and having fitted them to the feet he turns down four 
clips, two at the toe and two at the sides. The nail holes at the toe, one on 
each side of the toe clip, are countersunk, and the bevelling is not continued 
all round the sole surface but leaves the toe portion flat. He then divides 
the shoe on the inner or outer side of the toe, somewhat in the form of an 
inverted Y, the upper division, however, being half-moon shaped. The 
heels are gradually narrowed in the web and shortened. 

328. G. JARRETT, Poultry, “ Apparatus applicable for marking linen.” — 
Dated 9th February, 1861. 

According to this invention the die or type box is fixed to the lower end 
of a plunger, which works vertically in a standard supported on a suitable 
base. ‘The plunger is pressed down to give the impression by means of a 
hand lever, and is raised again by an india-rubber or other spring. To the 
reverse end of the lever a cord or gut is attached, passing under a pulley, 
and connected to a parallel frame which is capable of sliding horizontally, 
and which carries the inking roller at its forward end. Upon depressing the 
lever the cord or gut first draws the inking roller over the surface of the 
die or type, the roller and the die or type being kept in contact by the 
means of a spiral or other spring attached to the sockets of the frame, and 
the lever then comes into contact with and depresses the plunger, and thus 

iving the impression. Upon releasing the lever the plunger rises, and the 
inking roller, after passing over an inking table or pad, is returned to its 
original position, again rolling over the surface of the die or type, which is 
thus inked twice bet’ each impressi This return of the inking roller 
is effected by means of two india-rubber or other springs, attached to the 
Jel frame above mentioned, which springs also (by means of the cord or 
gut) serve to raise the handle or lever to its original position. 
333. C. Waite, Pontyprydd, Glamorganshive, ** Rolling iron, d-c.”"—Dated 9th 
February, |861. 

This invention consists in the placing of vertical, or approximative ly ver- 
tical, rolls in the midst of or conjoined with a series of horizontal rolls, with 
one or more grooves in them, and at such a distance that the iron or m etal 
to be rolled, after entering the first pair of rolls, shall pass through the 
whole series of them without manual labour, either by catching the pair of 
rolls in front before leaving the other, or conveying it by small rollers in 
any other suitable manner. 


334. J. G. Jennines, Holland-street, Blackfriars, ‘‘ Capsules or covers for the 
necks or ends of jars, bottles, dc.” —Dated 9th February, 1861. 

This invention consists of employing metallic or other suitable covers, to 
which a piece of tube of vuicanised india-rubber is firmly and securely 
attached, so as to admit of being readily turned back, and thus allow of the 
capsule or cover being put on to a jar. bottle, or other vessel with great 
facility, and by twining the piece of vulcanised india-rubber tubing down it 
is made to instantly embrace that part of the jar, bottle, or aperture, to 
which the capsule or cover has been applied. And the binding or grip of 
the piece of vulcanised india-rubber tube will be tight or slack upon the 
jar, bottle, or aperture in proportion as the interior diameter of the tube is 
less than that part of the jar, bottle, or aperture, to which it is applied, and 
in proportion to the thickness of the rubber employed. 

327. E. Gervaise and J, E. Bernier, “ Artificial leather.” — Dated 11th 
February, 1861, 

This improved mode of manufacturing artificial leather is as follows :—The 
inventors propose to employ gums or other gelatinous matters or substances, 
caoutchouc, gutta-percha, and such like materials or substances, and these 
are to be submitted to a sufficient degree of heat to liquefy them, after 
which they are mixed with fromeighty to ninety partsof ox or cow hair, wool, 
or vegetable filaments or fibres, and, if desirable, waste pieces of leather or 
cuttings of skins. The caoutchouc or gutta-percha may either be mixed 
together or used separately, or, instead of these, essential oils, tar, or pitch 
may be used. If the artificial leather is required to possess a particular 
degree of strength, they then introduce a jet of superheated steam during 
the mixing operation for the purpose of vulcanising the gummy matters, 
and when perfect combination of the materials has been effected, and whilst 
in a warm state, the mass is passed between pressure rollers to give it the 
required thickness, after which it undergoes a final operation for imparting 
to it the page of ordinary or natural leather. To effect this the sur- 
face of the material is coated or covered with a layer composed of 
a solution o! houc, gutta-percha, gum, or fatty and oily matters, 
and it is again passed between pressure rollers.—Not proceeded with. 


341. W. E. Newton, Chancery-lane, London, “‘ Floating structures."—A com- 
munication—Dated 11th February, 1861. ; 

The object of this invention is to produce a floating structure on which 
the platforms or roadways of bridges, lighthouses, piers, landing stages, and 
other structures may be supported above water in places where the depth 
of the water does not allow of the application of the pillars or fixed founda- 
tions commonly used for such structures. The invention consists in the 
employment for the above purpose of a series of hollow globes or cylinders, 
Ww are steadied by balance weights, which are secured to the ground by 














¢ | chains and anchors. These hollow globes or cylinders are also furnished 


with arms or standards which extend upward for the purpose of supporting 
the roadway, platform, or other structure to be erected above water. The 
hollow globes or cylinders are also provided with valves and pumps, for 
removing the water which may find its way into the interior of the globes 
or cylinders, so that their buoyancy may be maintained. 
344. H. BAKER, Glasgow, “ Lucifer matches.”—Dated 11th February, 1861. 
According to one mode of manufacture the wood to be used for the manu- 
facture is sawn into lengths, which are, by preference, about an inch and a 
half square in the transverse section, but the shape as well as the size of 
these lengths may be varied ling to conveni . The workman takes 
one of these lengths of wood, and presents the end of the piece to a series 
of saws, arranged parallel to one another on a rotatory spindle, which is 
driven in any convenient manner. There are, by preference, nine of these 
saws arranged so that the space between each saw corresponds to the thick- 
ness of the intended matches. In this way, when the wood is presented to 
the saws, nine longitudinal cuts are made by them, the length of which is 
regulated by a stop. The wood is now turned so as to make another series 
of cuts at right angles to the first; the wood is then cut transversely to 
sever it from the length ; this cut is made at a short distance beyond the 
ends of the longitudinal cuts, and so as to leave the block about two inches 
long. The small blocks thus formed are then applied by hand or other con- 
venient means into melted sulphur, and afterwards into the phosphoric or 
other igniting composition. When pleted th tches are in the form 
of small blocks having a solid base and divided above this base into one 
hundred matches or other convenient number.—Not proceeded with. 


345. J. H. Jonnson, Lincoln's-inn-fidds, London, “ Bearings and grease- 
boxes for shafts and axles.” —A communication.—Dated llth February, 
1861. 








According to this invention it is proposed to employ a number of antifric- 
tion rollers, which are fitted loosely on to separate and independent axes of 
their own, and so disposed inside the grease-box as to leave a space in the 
centre of them, into which space the main journal of the shaft or axle is 
introduced, resting upon the peripheries of the lower antifriction rollers of 
the circular series. The grease-box is packed so as to be grease-tight, and 
is always kept full of oil, or other suitable lubricant, so that the rubbing 
surfaces are constantly immersed in lubricating material ; openings may be 
made in and through the antifriction rollers so as to allow the oil to circu- 
Jate freely all round. These rollers, which it is preferred to make of steel, 
may, if desired, be made so as to bear upon the journal at their extremities 
only, the centre or middle portion being of a slightly reduced diameter, and, 
in order to lower the cost, the ends or working parts only may be of steel, 
while the central portion is of cast iron with suitable apertures, and the 
three parts are bolted together by longitudinal bolts so as to form one 
roller. In the case of wheels which turn loosely on their axes the same 
arrangement of rollers may be applied to the naves or bosses of such wheels, 
in which case they will revolve round the axle journal as well as rotate on 
their own individual axes. Suitable provision is made for inspecting the 
state of the oil supply by having small glass covered apertures in the 
oil chamber, and this applies equally to the fixed bearings for rotating 
— and to the bosses of wheels running loose on stationary shafts or 
axles. 


848. R, A. BRooman, Fleet-street, London, ‘‘Gas apparatus, intended chiefly 
Sor lighting pipes, cigars, and cigarettes.”— Dated 11th February, 1861. 

This apparatus is connected by a flexible tube to a gas supply pipe, and is 
intended for keeping a minimum supply of gas constantly alight, which may 
be increased on holding up the apparatus sufficiently to enable a smoker to 
light a pipe or cigar, or tobacco in any other form, or to enable any person 
to increase the fiame and light for any other purpose. A holder, which can 
be grasped in the hand, supports a burner, the passage to which is provided 
with a key which extends in the form of a hollow bent tube, and terminates 
in the mouth of the flexible tube in communication with a gas supply pipe. 
A screw in the centre of the holder regulates the extent to which the key 
may be opened. The passage of gas to the burner cannot be wholly shut 
off, and the minimum supply is maintained while the holder is at rest, but 
by simply holding it up, the key turns in its seat, increases the supply, and 
consequently the flame and light ; the burner is surrounded by a gallery for 
holding a chimney which is lower on one side than the other to afford faci- 
lity for lighting a cigar, cigarette, or pipe.—Not proceeded with, 


349. G. G. Aaais, Nevill’s-court, London, “‘ Stereotype plates.”"—Dated 11th 
February, 1861. 

These improvements have reference to stereotype plates formed as seg- 
ments of a cylinder, and intended to be employed for printing in connection 
with such machines as print from a cylindrical or partly cylindrical surface, 
such as the American or Hoe’s machine, and others of a similar character. 
Segmental stereotype plates, as hitherto used upon machines of the class 
referred to, have been considerably less than type high, or, in other words, 
have been much less in depth from the bearing surface or back to the print- 
ing surface of the plate than the depth of ordinary type when placed in 
position for printing. This has been the cause of much inconvenience and 
difficulty in adjusting the plates with sufficient accuracy upon the cylin- 
drical bearing suitable for printing from. In order to avoid this difficulty, 
the patentee makes these plates for such machines, as referred to, type hig " 
as now practised with flat plates, and in like manner he planes the bearing 
surfaces so as to ensure perfect parallelism between the bearing and printing 
surfaces. For this purpose he either makes use of a machine (driven by 
manual or other power), upon which, in a suitably curved bed, the plate to 

planed is fixed, in such manner as to be operated upon by a cutter 
ground to the required segmental curve, and moving along in a straight 
line, to as to plane the bearing surface of the plate parallel with the print- 
ing face thereof ; or, otherwise, he employs a machine which, instead of the 
curved cutter referred to, operates by means of a straight cutter carried by 
a radial arm, or by radial arms, or otherwise, so as to move in and plane the 
plate to the required segmental curve. 


350. S. FRANKAN, Bishopsgate-street Within, London, “ Cigar or pipe rack.” — 
Datet Vth Februrry, 1861. 

This invention consists of a strip of sheet metal, to which is fixed a series 
of curved or round pieces of metal open at the front, and serving as clips to 
hold cigars or pipes. The said strips of metal to which the clips are fixed is 
turned back at the edge, so as to form a groove at each side edge, and into this 
groove a shorter strip of metal is made toslide freely, forming a continuation of 
the longer one, and is connected to the same by a spring, so that the whole 
length may be shortened or lengthened by the aid of the spring. By this 
means the cigar or pipe rack, made as before described, may be put in a hat 
of any size, as the spring permits it to be shortened, and presses outward 
with sufficient force to keep itself in any position it may be placed in. By 
the same means it will also hold itself b two projecting surfaces on a 
panel of a door or cupboard between the frames.—Not proceeded with. 


351. W. OLDFIELD, Noble-street, St. Luke's, London, “ Writing and dressing 
cases.” —Dated 12th February, 1861. 

This invention relates to portable cases, and consists in mounting the part 
of those cases which contains writing materials (envelopes, note, and letter 
paper, pens, and other articles) so that, by the application of a spring, it 
rises and stands in a vertical or other raised ition desired when the case 
is opened out on a table in condition for iting, thereby presenting great 
convenience for writing purposes than is in ordinary cases in 
which the envelope and paper-holder lies horizontally. It may be held with 
spring catches on the horizontal and vertical positions. For the purpose of 
throwing this movable part from one position to the other, the patentee 
prefers to employ a coil or helical spring, the ends of which are projected at 
a tangent from the coil, and fixed to the y of the case, while similar 
extensions are made at the middle of the spring, and fixed in the part hold- 
ing the writing materials. The springs may be otherwise arranged provided 
the tension of the spring is adapted to operate as desired. 

352. N. FRANKENSTEIN, Mincing-lane, London, **Syphons for drawing off 
liquids.” —A communication.—Dated 12th February, 1861. 

For the purposes of this invention, in order to construct a syphon, a bent 
tube is used, as heretofore, and towards the lower end of the longer limb a 
cock or tap is applied, as is ordinarily the case. At the upper part of the 
bend between the two limbs is applied a small air-tap or valve at which, 
when opened, and the syphon is being filled with the liquid, the air 
(previously contained in the syphon) is allowed to escape. To the shorter 
limb of the syphon is applied a pump, which is preferred to be fixed on the 
interior of such shorter limb, and the piston-rod is arranged to work through 
the upper end of the barrel of the pump, and near the upper part of the 
shorter limb of the syphon. At the lower part of the pump barrel (which 
comes down nearly to the lower end of the shorter limb of the syphon) there 
is a valve, by preference a spherical one, which opens inwards, and above 
such valve there is a rising pipe which ascends within the shorter limb of 
the syphon. At the other end of this rising pipe there is a valve which 
opens outwards. In using a syphon, constructed according to this invention, 
the cock or tap near the lower end of the longer limb of the syphon is to be 
closed; the air-cock or tap is to be opened ; the lower end of the shorter 
limb of the syphon is to be introduced into the —_ which is to be drawn 
off, and the piston of the pump is to be worked, by which the liquid will 
be raised, and the syphon will be thereby progressively filled with the 
liquid, and the air previously contained in the syphon will pass off at the 
air-cock or valve. hen the syphon is full of the liquid, the air-cock or 
valve is to be closed, and the cock near the end of the longer limb of the 
syphon is to be opened, when the syphon will act without the further use 
of the pump.—Not proceeded with. 

354. J. Bowron, Stockton-on-Tees, “ Bottles, d:c.”—Dated 12th February, 1861. 

For the purposes of this invention, in place of the fluid metal being taken 
at the end of a tube and blown into a mould by the workman, as heretofore, 
a quantity of the fluid metal is taken from a pot and placed in a mould, 
which it is preferred should be mounted on axes; it is also preferred 
that the uid, glass should be introduced into the mould when the neck or 
smaller end of the mould is downwards. A movable bottom is then intro- 
duced into the mould, which slides freely therein, and the mould is turned 











on its axis, or otherwise, to bring the neck or smaller end upwards. The 
opening into this smaller end of the mould is then put into communication 
with a chamber suitable for supplying compressed atmospherical air or 
other eriform matter, which will cause the melted glass to become hollow, 
and to expand into the mould as the movable bottom is allowed to move 
outwards. 

356. W. Cornett, Clayton, near Manchester, ** Puddling and ing furnaces.” 
—Dated 12th February, 1861. , eee 

The object of this invention is to provide means by which the gaseous 
and other products arising from the combustion of the fuel used in puddling 
and heating furnaces employed in the manufacture of iron and steel may, 
when required, be wholly or partly removed without passing over or comi 
in contact with the metal that is under the process of manufacture. A’ 
the invention consists in the providing of an additional chimney or outlet 
from each furnace over or above, or a little beyond, the partition which 
separates that part of the furnace containing the grate-bars from the hearth 
containing the metal, and in providing the top of the said additional chimney 
or outlet, as well as the ordinary chimney of such furnaces, with a dam 
or cover by which either or both of the said chimneys may be wholly or 
partly closed when —_ ; and thus when the ordinary chimney is 
closed, and the said additional chimney or outlet is open, the products of 
combustion will pass directly up the said additional chimney or outlet, 
without passing over or coming in contact with the metal on the hearth. 
357. C. Prater, Charing-cross, London, ** Slings or straps adapted for knap- 

sacks, wallets, dc.—Dated 12th February, 106. ee: a 

In carrying this invention into effect the patentee places on the w 
part of the pry or other parcel to be carried, two Buckles, into which 
one extremity of the slings is secured ; the other ends thereof pass over the 
shoulders, and are lined with malleable steel plates, so that they may lie 
flat on the chest; or, when the body is inclined to be corpulent, shall 
accommodate themselves to the figure. These’ plates of steel are supplied 
with studs for the purpose of allowing a short strap to cross over the ¢ 
the said strap passing over bridges or mounts upon the shoulder straps, 
which prevent the cross strap pressing on the chest ; these straps are so 
arranged with buckles and ju holes to suit the various heights of the 
yersons for whom they are intended. The principal object of the invention 
s to attach packages of various kinds to the human back, at the same time 
leaving the arms perfectly free. 

360. W. Brown, Mule-end, London, ‘‘ Frames suitable for containing photo- 
graphic and other portraits, &c.”—Dated 13th February, 1861. 

This invention consists in making the said frames whole or entire from 
clay, and by preference using that kind of clay used in the making of 
tobacco pipes, and known as pipe clay. 

361. E. T. Jones, Morden College, Blackheath, ‘‘ The suppression of arsenical 
and sulphurous fumes emitted during the first operation or calcination of 
copper ores.” —Dated 13th February, 1861. 

This invention is carried into effect as follows :—First, the inventors 
make use of an iron retort, or of one made of fire-clay to be fixed over the 
fire like a gas retort, and kept at a low red heat, the copper ore being 
equally spread over the bottom for the space of twelve or eighteen hours, or 
until the principal part of the sulphurous and arsenical fumes are expelled. 
From one to three retorts may be erected in one oven. A door or stopper 
must be screwed on the mouth of each retort, with a suitable opening under- 
neath through which the calcined ore is to be raked into a subjacent vault, 
or into an iron tank or wheel-barrow, Secondly, he provides a cast iron 
tube called the condenser, about 20ft. in length, and 6in. to Sin. in diameter, 
attached to the neck of the retort by a socket joint. The condenser must 
be kept cool when the retort is at work, either by being immersed in a tank 
of cold water, a stream of which is to be constantly flowing in, or by a 
leaden pipe lin. in diameter, pierced with holes underneath, and fastened to 
the — surface of the condenser. A stream of cold water must be con- 
tinually flowing through the lead pipe from a reservoir to cool the condenser 
regulated by a stop cock. The opposite end of the condenser must terminate 
in a box 12in. square, the bottom of which must be open and dip into water 
about din. contained in a box or cistern about 4ft. square and 4ft. deep. 
Thirdly, as the arsenical and sulphurous fumes during the calcination 
become condensed, they must be scraped from the condenser with a long 
rod having a semicircular head into the small box over the water at the 
end.—Not proceeded with. 

866. E. Crapock, High Holborn, London, “ Improving the draught in open 
Jire-places.""—-Dated 13th February, 1861. 

This apparatus may consist of an iron plate or blower, having fixed at the 
back thereof near the edges two racks. A spindle having two pinions is to 
be so supported that the pinions gear into the racks. On one end of the 
spindle a — is fixed, which gears a toothed wheel. On the front of the 
chimney breast, or of the apparatus, the head of a square spindle slight! 
projects. A knob, bent spanner, or other winder will serve to turn this 
spindle either way. On turning one way the plate or blower is, by the 
mechanism before mentioned, made to descend towards and, if desired, over 
the grate, even to the hearth-stone. When the plate is lowered a little 
below the mantle-piece, so as partially to cover the opening of the grate, it 
acts as a blower, and causes an increase of draught ; if lower still, a greater 
draught ; but if it be lowered before the bars, and below them, it will 
diminish the draught and deaden the fire ; if lower still, or to the hearth, it 
will put the fire out, and also act as a chimney board, preventing downward 
draught or fog from entering the chamber. Winding the reverse way 
causes the plate to rise.—Not proceded with, 

367. W. CLARK, Chancery-lane, London, *‘ Sewing and embroidering machines.” 
—A communication.— Dated 13th February, 1861. 

The characteristic feature of this invention is imparting to the needle, or 
hook, a rotating movement. The invention cannot be described without 
reference to the drawings. 

370. J. 8. BLAKE, Portsea, and G. C. Linanam and J. Nickuin, Birmingham, 
rams Sor holding or fling receipts, invowes,”—Dated 13th February, 


This invention consists, First, of forming from, or principally of, wire the 
articles the patentees desire to make in such a way that the point or extre- 
mity (over which the article or articles are i, that may be desired to 
be held or filed) shall be protected by a part of the wire forming the same 
article, or an te being bent around for forming a clip for holding 
the point securely in place, so that the papers or articles held carnot be re- 
moved until the point is liberated. 

371. M. Henry, Fleet-street, London, ‘‘ Castors."—A communication.—Dated 
13th February, 1861. 

This invention relates to improvements in the construction of castors for 
which I. Felix obtained a patent, dated 9th November, 1858, and also to 

inery for facturing the smaller balls employed therein, which is 
likewise applicable for producing rounded bodies for other uses.—Not pro- 
ceeded with, 

872. W. Ronerts, Millwall, near London, “ Portable or fire pumps.” —Daled 
13th February, 1841. 

In carrying this invention into effect, the patentee mounts the working 
parts of the pump on a bed plate without wheels, and he arranges the same 
so that it may be lifted and carried from place to place by the pair of wheels 
and axle employed for transporting the hose reel. The hose reel is mounted 
and turns on the axle, as is usual, and a frame proceeds from the axle and 
carries the handle; or it may be the shafts by which the apparatus is 
drawn or pushed. The wheels of the hose reel are placed sufficiently far 
apart to allow the bed plate of the pump to pass between them, and to lift 
the pump when it is to be moved from place to place ; the hose reel is backed 
over the end of the bed plate, and the frame thereof is tilted up ; two hooks 
carried by the hose frame, and d thereto liately over the axle, 
are then hooked into loops on the bed plate. This being done, it will be 
seen that, if the handle or shafts of the hose reel are drawn again, the end of 
the bed of the pump over which the hose reel has been run will be raised, the 
handle or shafts acting as levers, with the wheels as a fulcrum, to draw up 
the hooks and the end of the bed plate now connected to them. In addition 
to the hooks there is also jointed to the fore part of the frame of the hose 
ree] a strut, the other end of which is made so that it can be readily attached 
to the end of the bed plate of the pump ; this strut, when the end of the 
bed plate has been raised, as before described, to a sufficient height, is con- 
nected to the bed plate, and then by continuing to force down the handle 
or shafts, the bed plate will be raised completely off the ground, and may 
be then moved from place to place as required. It will be seen that great 
portability and lightness is obtained by employing the pair of wheels and 
axle of the hose reel to carry the pump and its bed plate. The pump em- 
ployed by preference is that described in the specification of a former patent, 
dated 13th November, 186v. 

373. J. Poois, J. Wricut, F. 8. HemMine, and G, SkaRBy, Moorgate-street 
London, “ Drilling, boring, or excavating rock, dc.”—Duted 13th 
February, 1861. 

The patentees claim, First, the application and use of compressed air as a 
motive power when applied by any machine to actuate drills used for boring 
or perforating rocks or other earthy matters, substantially as described. 
Secondly, the use of a cylindric hammer, in combination with a fixed piston, 
actuated by means of comp: air, insuch a manner as to give successive 
blows either directly or through the medium of intervening levers to a drill 
or borer used in perforating rocks or other earthy matters, the said drill 
being made to rotate either by hand or mechanical arrangements 
substantially as described. Thirdly, the use of a movable piston or 
hammer within a fixed cylinder, the former acted upon by jets of com- 
pressed air, for the purpose of giving blows, either directly or through the 
medium of intervening levers, to the head of a drill or borer used in per- 
forating rocks or other matters either by hand or by mechanical arrange- 
ments, as described and set forth in the drawings. 


8765. £& —~ ene, London, “ Steam gauge.”—Dated lath 
eb uary, o 

In carrying out this invention, the patentee takes a series of short tubes, 

and connects them in pairs at the tops and bottoms, or bya curved junction, 
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or in any other way, so as to form a continuous equally convoluted tubular 
communication ; or instead of taking a series of tubes he takes a single 
tube into single or double convolutions, that is, either of a gridiron shape, 
or of spiral convolutions, the object being to form a long tubular communi- 
cation, and at the same time occupy a small longitudinal or vertical 
space. Each end of the tube or tubular communication is open in the front 
and in a line about the medial plane of the tubes, and in each alternate one 
he forms a small orifice; through this orifice he introduces mercury and 
distilled or boiled water in such a way that the mercury will fill the lower 
parts of the tubes, and the distilled or boiled water the other, and thus 
exclude every portion of air. The mode in which he effects the introduction 
of these fluids—which said mode is the peculiarity of the invention—is as 
follows :—He uses a trough within which he places mercury and water, the 
former occupying the lower portion, the latter the upper. He now takes 
the convoluted tube, and submerges it under the water, which, entering at 
the small orifices before mentioned, fills wholly the tube, driving out the 
air, still retaining the tube under the water. He places it vertically with the 
mercury at the bottom of the trough, and the heavier liquid displaces the 
lighter. He now raises it up out of the mercury and holds it vertically 
under the water; in this state he either closes the orifices with screws, or 
covers the whole with a plate firmly attached. 

77. P 8S. Devuan, Elizabeth Port, New Jerseu, U.S., “‘ Bearing surfaces for 

all kinds of journal and axle boxes.” —Dated 14th Felrruaru, 1861. 

Paper pulp, states the patentee of this invention, when cast or pressed 
into a mould or box, will form an excellent bearing box for the journal of a 
shaft or axle to run in, and also that for many purposes an addition of a 
small proportion of plumbago to the paper pulp will improve it for purposes 
of bearing or journal boxes, 

383. M. A. PReNsLAN, Liverpool, ‘‘ Cure and prevention of toothache.” —Dated 
ith Febvuery, 1861, 

For the cure of toothache the patentee uses “‘ oil of paper,” obtained by 
exposed burning, or destruction by fire of paper made from a vegetable 
fibre. and this ‘oil of paper” he applies to aching teeth by itself, with 
cotton, or by any of the other known methods. 


389. J. Brauam, Bristol, “Spectacles and hand frames.”—Dated 16th 
February. 1861. 

This invention relates, in the First place, to a novel mode of adapting to 
spectacles additional glasses or media, which are capable of being brought 
over the eye, or removed therefrom, with facility when required, and with- 
out removing the spectacles from the head. To this end the additional 
glasses or media are jointed to the frames on a swivel or joint, in such a 
manner that the additional glasses or media may, when required, be pushed 
on one side, and be removed from the line of sight. The additional glasses 
may be made of any desired focus, or simply of coloured glass. For rifle 
shooting, and other purposes where great steadiness of sight is required, 
the patentee makes media of dises of some opaque substance, such as metal, 
horn, or other suitable material, and he makes a small eye hole or opening 

data) 


401. G. Price, Wolverha; E. Price, Perry Barr, Stafford, “ Locks 
and latches.” —Dated F v4 1861. 

This invention consists prin ly in additions to a previous patent dated 
March 5th, 1860, and also in an improved burglar detector. The invention 
Cannot be described without reference to the drawings. 

402. A. Carrer, East India-road, Blackwall, “‘ Stadium or telemetre.”— 
‘ebruary, 1861. 

qusiamenne consists of, First, four staves with or without plummets ; 
if plummets are used they are to be placed either externally with adjustin 
brackets, or internally as described rwards; if the pummetsare externa 
they are to be hung upon brackets to shift and plumb any spot in their 
radius: if the plummets are placed internally the staves are to be made 
hollow, and the plumb line fastened in the centre of the upper end, so that, 
when the staff is perpendicular, the point of plummet will show in the 
centre of an opening lower down. Secondly, of a scale marked as may be 
required aceording to its size and fixtures for the same. Thirdly, of a tape 
or tapes to form a square or oblong with diagonal takes to prove square.— 
Not proceeded with. a idle sali 

03. J. B. HawKIns, North-street, Limehouse, “ Cocks for drawing off tu 
: and vapours. and for regulating the flow or passage thereof.” —Dated 19th 
February, 1861. k : 

In carrying out this invention the inventor forms a hollow casting or 
shell with three outlets, for example, of the shape of the letter T ; the 
longest arm represents inlet and outlet passages, and the shorter arm is 
intended to be employed as the seat for cutting off or opening the commu- 
nication between the inlet and outlet passages, for which purpose the outlet 
passage turns downwards for a short distance into the aforesaid shorter 
arm, and against the knife or rounded edge of the downward part of such 
said outlet a cup-shaped piece of metal, fitted with a piece of india-rubber, 
leather, or soft metal. is made to press by means of a screw stem formed 
on said oup-piece. and passing through a hole in a cap screwed to the end 
of the aforesaid short arm; into this screwed cup a diaphragm of india- 
rubber is fitted and presses against a washer, so that, when the communi- 
cation between the inlet and outlet passages is cut off, the pressure of the 
liquid, acting on the aforesaid diaphragm, presses the same around the 
before-mentioned screwed stem, and thus prevents the escape of the liquid 
around the stem : when the aforesaid cup-shaped piece is withdrawn or un- 
screwed from the end of the outlet pipe the liquid then flows through the 
same.—Not proceeded with. 

404. J. Browntne, Minories, ‘‘ Telescopes.” —Dated 19th February, 1861. 
“Tne object of this invention is to construct a telescope to answer both as 
a night and a day glass, for which purposes it has hitherto generally been 
necessary to resort to two different telescopes. This invention consists in 
the employment of a larger object lens than would be used ina day telescope 
of the ordinary construetion, and in adding to the usual drawer or 
“drawers” whereby the focus is adjusted an additional slide, which is only 
to be used at day time. when a high power is advantageous, and when the 
t here is clear. The additional size of the object lens allows of suffi- 





in the centre of the medium or disc, so that such hole shall be i 
in front of the centre of the pupil of the eye, or on one side, as circum- 
stances may require, By adapting these perforated media either to spectacles 
or hand frames, and employing them to assist the vision, the delicate nerves 
of the eye are not disturbed by too strong a glare of light, and great steadi- 
ness of sight will be the result. It is evident that opaque discs of this 
kind, with perforated eye holes in the centre, or otherwise, may be made 
separate from the spectacles or hand frames, and provided with a 
spring or springs, so that they may be readily adap’ to any ordinary 
spectacles or hand frames, or used without spectacles, Sometimes he finds 
it convenient to adapt to the small central eye hole of the disc a small lens, 
of any desired focus, to suit the sight of the wearer. Another improve- 
ment in hand frames relates to a novel mode of constructing the spring, 
whereby these frames are held on the face. This improvement consists in 
the employment of a helical steel wire spring to connect the eyes together, 
instead of a flat steel spring, as is now the case in all spring hand frames. 
In order to protect spectacles and hand frames from being broken he makes 
the sides of the cases for enclosing these articles of sheet iron, steel, or 
other strong metal, and covers the same with leather, or other suitable 
material, or otherwise ornaments the same. The next improvement relates 
to constructing spectacles with sights peculiarly adapted for rifle shooting. 
The next part of the invention relates to an improvement in the cases 

for the protection of eye glasses. He purposes constructing a case for the 
protection of the helical spring and other eye glasses in use with two 
slightly convex shaped metal plates covered with leather. 


390. J. WALKER, Rhodes, near Manchester, ‘ Soles for clogs, d-c.”—Dated 16th 
February, 1861. 

This invention consists in manufacturing the soles of clogs or other cover- 
ings for the feet of a combination of saw-dust. or shavings of wood or 
leather, with glue or gutta-percha, or other suitable adhesive and water- 
repellent materials, which said materials are put into moulds or dies of the 
requisite shapes, and subjected to hydraulic or other pressure for the pur- 
pose of consolidating and shaping them. 

392. J. Honn, High-street, Whitechapel, “ Apparatus for the manufacture of 
bituminous paver pipes.” —Dated 16th February, 1861. 

This improved machinery for the manufacture of pipes from bitumen and 
paper consists of a series of four or more cylinders or rollers mounted on 
axes in a rectangular or other shaped frame, supported on standards, to 
which cylinders or rollers revolving motion is imparted by steam or other 
power through a series of pinions and spindles. 

397. R. Orvorn, jun., Wells-street, Oxford-st eet, London, ** Adaptation of 
india-rubter, and the compounds thereof, to various parts of public and 
private car tages or vehicles.” —Dated 18th Februory, 1861. 

These improvements consist, First, in constructing the frames for the 
sashes and windows of carriages of vuleanised india-rubber, certain parts 
of such frames being of hard rubber or vulcanite, whilst the other parts are 
of soft or elastic material chemically united thereto. Another application 
of the same material is for washers to the wheels and axles of carri . 
Leather, gutta-percha, and other compounds are at present used, but va 
almost all a slight elasticity fs still felt as a desideratum. Another part of 
the invention consists in the adaptation of the aforesaid material to the 
framing, panelling, and other parts of the bodies of close ca i 
Another part of the said invention consists in covering the steps of car- 
riages with the compound material aforesaid, and this the patentee 
does by using the soft material as a firm foot-hold, whilst the h or vul- 
canite, which bears a high polish, will form the face of the step when not 
in use 
398. F. Scuaren, Golden-square, London, “ Travelling bags.”—Dated 18th 

Feb uary, 1861. 

In travelling bags as now made, and when furnished with the usual 
fittings, there is comparatively little space for the reception of any other 
articles inside the bag ; end and side pockets have been added, bu these, 
being outside the frame, have been inconvenient. Now this invention ¢on- 
sists in constructing the frames and the bags themselves with a bow at each 
end, and with a flap or cover which folds over and is secured under the 
ordinary hinged frame. 

399. J. H. Jounson, Lincoln’s-inn-flelds, London, ‘Sewing machines.”"—A 
communication. —Dated 18th February, 1861. 

This invention consists of a new apparatus for making what is commonly 
known as the double thread looped stitch, or rather seams made of a 
succession of such stitches, such seams presenting on one side an upper or 
needle thread, not differing in apy or arrang t from the stitch of 
shuttle thread machines, while on the other side the threads are loo} 
together ina chain. The stitch in machines now in use is formed by an 
eye pointed piercing needle, and by an eye pointed non-piercing instrument 
moving in planes parallel to the cloth or nearly so, each instrument 
carrying a thread in its eye, and acting so as to pass a thread throvgh the 
loops of the thread held by the other instrument. By the present in vention 
this stitch is made by means of an eye pointed piercing needle, and a hook, 
either reciprocating or rotating, and a thread post or guide, which forces 
the lower thread to make a curve or angular bend in its passage from the 
thread bobbin to the cloth or material to be sewed. The duty performed by 
the eye pointed needle is to pierce the cloth to carry loops of the upper 
thread through it, to open such loops when retrograding, and, finally, to 
retreat from the cloth preparatory to a second descent. The duty of the 
hook is to seize loops of the upper thresd when opened, to spread such 
loops, and carry them away from the needle, and beneath the bend or turn 
of the lower thread, then to pass such loops over that bend or turn, so that 
a bight of the lower thread is, in fact, enclosed by a bight of the upper 
thread, and then to cast the loop off after the needle has descended a second 
time, preparatory to opening a second loop, which is to be seized by the 
hook in order to make the next succeeding stitch. The hook may also draw 
the stitches tight, and it performs this duty by the spreading the loops of 
the upper thread, as, in doing so, it pulls tight the loop that it has just cast 
off, a second spread loop being in fact formed almost wholly from the 
thread that formed the loop that preceded it. The post or guide holds the 
lower thread in such a way that it forms an angle, or bend, or curve, and 
the lower thread leads froma spool or bobbin through an eye-hole or groove 
in the post, and thence upwards to the cloth, the hole being at the turn or 
corner of the bend of the lower thread. This post lies beneath the table or 
platform on which the cloth rests, and so close to the cloth that the point of 
the needle descends below all parts of this angle or bend of the lower thread, 
and tle hook, during some part of its motion, passes below the line of the 
lower thread that lies between the hole in the post and the cloth. The 
machine is provided with a feed as usual, which advances the cloth when 
the needle is withdrawn, has also a table to support the to be sewed, 
contains proper bobbins to carry the threads and tension upon the threads, 
and also mechanism to impart motions to the needle and to the hoo! 
whether rotating or reciprocating, such motions being of proper extent ani 
duration, and taking in Ly relative time. The hook is 
pemeeed, and its point is so moved in close proximity to the needle when 
‘aoa the cloth that the point shall seize the loops of the,thread opened 








2 within the instrument to enable the high power to be used. 
Gute the cmesphore is thick or cloudy, and at —_ the telescope must be 
used as an ordinary glass, without the additiona! slide being drawn out. 
The slide is under no circumstances to be used in adjusting the glass. The 
improvement in covers for the object glasses of telescopes consists in sur- 
rounding the ordinary metal spring cover with a strap of leather, or other 
suitable material, and in connecting it by a loop to the strap by which the 
glass is carried, sothat the loop may run thereon.—-Not proceeded with. 


405. J. H. Brrerury, Halifar, ‘A oe or fastener for belts, bands, o7 
straps.”—Dated 19th February, 1861. 

To the back or plate of metal of any design the patentee attaches a hook 
of such shape or configuration as that when the hook is, according to the 
length required, passed through any one of the holes cut in the belt, band, 
or strap, the plate of metal becomes attached to the belt, band, or strap. 
To the other end of the belt, band, or strap he affixes by means of eyelets a 
plate of metal containing a slot for the reception of the hook before stated, 
so that, by connecting the hook with the slot at the other end of the belt, 
band, or strap, the belt, band, or strap may be secured to the person. — The 
hook thus answering the following purposes amongst others, namely, the 
securing the clasp to the belt, band, or strap, without stitching ; the means 
by which the belt, band. or strap may be very readily adjusted, and by con- 
necting the hook with the slot in the piece of metal before described the belt, 
band, or strap is secured to the person. 


409. W. Pippin, Borough-road, Southwark, ‘* Envelopes and letters.” —Dated 
19th February, 1861. ; 

In carrying this invention into effect the inventor causes a line of perfora- 
tions to be placed near to the sealing part of the flaps of envelopes, or over 
folding portion of letters for the purpose, when opening such envelopes and 
letters, of the perforations being divided, as is done with those between 
postage stamps. He sometimes places an adhesive substance on the outside 
of the tongues of envelopes, or sealing part of letters, for the purpose of 
adhering thereto the hereafter described seals, or seal impression, or wafers, 
and which, being impervious to moisture, will prevent their being clandes- 
tinely opened, and the envelopes and letters will have the appearance of 
being sealed in the ordinary way, saving thereby also theconsumer’s trouble, 
time and expense. The seals, seal impressions. or wafers which he uses for 
the purpose herein described are made of molten glass, in moulds ; and he 
also makes them of porcelain and other appropriate powders by compressing 
them in moulds to the required form, and then firing, burning, or vitrifying 
them.—Not proceeded with. 

411. J. L. Juuuox, Tynemouth, Northumberland, “‘ Construction of the bear- 
ings and cther rubbing surfaces of machinery”—A communication.— 
Pated 19th February, 1861. , 

This invention consists in constructing these rubbing surfaces of a compo- 
sition made from a mixture of paper pulp, or reduced vegetable fibre, 
sulphate of lime, silicate of magnesia or steatite, fullers’ earth, and other 
earthy matters of a soft and unctuous nature, to which is added pulverised 
plumbago.—Not proceeded with. 


418. R. B. Byrcweut, Brooklyn, “‘ Tightener for the cords of curtains.”— 
Dated 19th February. 1861. 

This invention consists in the employment of a rod, at oneend of which 
the pulley for the cord is affixed, and this rod passes through an eye that is 
attached by a screw or screws to the window casing. or in any required 
place. The rod is confined within the eye by any desired means. so that, 
when the said rod has been drawn through the said eye sufficiently to 
tighten the cord, the eye and rod are held together. For this purpose the 
inventor makes use of a pawl or pawls fitted between the two parts that 
constitute the aforesaid eye, and the said pawl or pawls take notches or 
ratchet-teeth in the said rod to retain the same in position. By turning the 
rod partially around in the said eye a smooth part is presented to the said 

er pawls ; hence the said rod can be moved in the opposite direction 

0 slacken up the cord to the curtain.—Not proceeded with. 
415. M. Henry, Fleet-street, London, “* Furnaces.” —A communication.—Dated 
19th February, 1861. ae 

According to this invention a set of fire bars or grate is employed inclined 
at a suitable angle ; the fuel is subjected to distillation on a plane, or side, 
or surface without apertures or openings; air is admitted by a valve just 
above the place where the fuel is being distilled, the supply being regulated 
as riecdirsed A water space is fitted in such position as to throw over or 
drive back the flames in such a direction or manner as to bring them against 
the fuel as it comes down, which fuel they thereby ignite and distil; this 
arrangement also effects an admixture of the gases, 

417. E. Wiens, Bath-terrace, Camberwell, ‘‘ Boots, shoes, goloshes, d:c.”— 
Dated 20th February. 1861 

This invention consists, First, in forming the vamp or front of boots, 
shoes, and goloshes in two parts, or cutting the same down the middle and 
uniting the divided parts or half vamps together by means of a strip of 
elastic or waterproof material or leather rivetted or sewed on, to, upon, or 
over the edges thereof. and either in combination with or without a slip of 
metal inserted under the strip of elastic or waterproof material, and attached 
to one edge of the divided vamp to prevent the entrance of wet or damp. 
The invention consists, Secondly (in boots, shoes, and goloshes made accord- 
ing to a patent granted to the patentee in 1860, No. 1019), in inserting 
between the metal sole plate, and either the insole, or the outer sole, or 
both, a layer or filling-in of elastic material, or a metal spring, or both, in 
lieu of the ordinary filling-in of leather scraps to give elasticity to the shoe 
and ease to the foot. The invention consists, Thirdly, in making lasts or 
blocks /for facilitating the manufacture of boots, shoes, goloshes, &c., of 
iron combined with wood for affording the means of more readily affixing 
thereto such boots, shoes, &c., in the course of manufacture. 

418. C. Smvtu, Manchester, ‘‘ Apparatus for cutting or shaping soap, dc.” — 
Dated Wth February, 1861. “ 

According to this invention the blocks or bars of soap, or other similar 
materials, are held between two end frames fixed upon a suitable bed-plate 
and between fixed or movable supports at the sides. On the outsides of the 
end frames there are two levers, jointed together at their centres of motion 
and near their opposite ends by cross bars, having connected to them a 
number of knives, wires, or strings at any required distance apart, accord- 
ing to the different width or thickness of the soap or other similar material 
to be cut or shaped, the different widths being adjusted in any desired 
manner. 

420. T. HoustEap, Botchergate, Carlisle, ‘‘ Apparatus for the manufacture of 
certain articles of confectionery, and biscuits and other articles jrom 
ic substances.” —Duted 2th February, 1861. , 
This invention cannot be described without reference to the drawings. 


om. J. Sutton, Sheffield, “ Frames of spectacles."—Dated 20th February, 


This {improvement  epaniee in the introduction of» movable joint tting 
on or carrying the moyabie 
the temples or sides are fitted. $i reel foto vb weitihe mont (2 be 





altered to any angle required, to bring the lenses parallel between the 

retina and the object to which the eye is directed.— Not proceeded with. 

423. W. House, Love-lane, London, *‘ Reel for velvet and other ribbons.” —Dated 
20th February, 1861. 

The object of this invention is so to arrange velvet and other ribbons for 
the il dealer that they may be ient for inspecti y intendi 
purchasers, and will admit of being wound up and unwound without risk 
of the ribbons being soiled or otherwise injured by the hand of the atten- 
dant, velvet ribbons being icularly liable to injury through handling, 
from the pile getting crushed or laid. To this end the patentee constructsa 
reel, by preference of metal, with any given number of divisions in it. suit- 
able for receiving various widths of ribbon, and this reel he mounts horizon- 
tally in an oblong box with a hinged lid. To one end of the reel spindle 
(outside the box) he attaches a crank-handle, and to one edge of the box he 
affixes, opposite the divisions of the reel, numbers or other designations 
corresponding to the nature or quality of the ribbons which they are respec- 
tively destined to receive. The ribbons are wound on the reel by the 
A and are secured from unwinding by their ends being pinned 
to the roll. 


425. J. Loucn, Fenchurch-strea, London, “ Furnaces.” —Dated 21st February, 
1861. 





This invention is carried into effect as follows :—In the first place, the in- 
ventor makes use of pendulous or oscillating grate bars, to which he applies 
rods, levers, or other suitable means to give them motion on their bearings 
or centres, and thereby break up and clear the fire from clinkers and other 
impurities, and promote combustion. He also makes the upper edge of the 
grate bars of a bevelled form, with a bevel on that side opposite to the fire 
door, by means of which, when motion is communicated to the bars, the 
fuel is forced forward towards the bridge, and the apparatus becomes 
thereby self-feeding. In the Second place, for the purpose of preventing 
smoke, he constructs the fire door with numerous small tubes projecting 
from the inner side towards the fire, through which the air in its passage 
becomes heated previous to its admixture with the gaves issuing from 
the fuel. He also applies the same means to the furnace by bars pro- 
vided with similar tubes or channels, such tubes or channels passing 
through and terminating a short distance above the fuel.—Not proceeded 


with. 

426. F. D. Buytu, Fenchurch-street. and J. ADAIR, Crane-court, Fleet-street, 
London, ‘‘ Machinery for forging nails, &c.”—A communication.— Dated 
2ist February, 1°61. 

This invention relates to a former patent dated 17th June, 1857, No 1,€99. 
The patentees claim, First, the arrangement by which the hammers of such 
forging machines are first held in a loose manner in a slot, or between jaws 
of an arm, which itself is again held in a tight but elastic and adjustable 
manner in a slot of the arm communicating motion to the hammers, by 
which the blows of the latter are rendered of an elastic and yielding nature, 
substantially as described. Secondly, the arrangement by which the exact 
quantity of metal to be acted upon at one time by the hammers, and the 
point at which the nail is cut off after being forged, is regulated and 
determined, and the arrangement by which the cutting off is effected as 

esired. 

427. C. MASCHWITZ, jun., Birmingh rm, “‘ Tap or stop-cock.”—A communica- 
tion.—Dated 21st February, 1861. 

This tap or stop-cock, as arranged for drawing off liquid from a barrel, is 
constructed as follows :—On the under side of the horizontal body of the tap 
is an opening, to which the following parts are affixed. To the said openi 
is screwed a vertical cylindrical piece, having in its axis a small cylindrical 
hole; and on one side of the said hole,and parallel therewith, is a nearly 
semi-cylindrical passage. On the top of the said cylindrical piece is a cap or 
plate fixed on an axis, which said axis passes through the small hole in the 
cylindrical piece. The said cap or plate has a semi-cylindrical opening of the 
same size as that in the cyl ndrical piece, and the said cap or plate n ay be 
turned so as either to make the two openings coincide, or to bring that 
of the cap or plate having no opening over the opening in the cylindrical 
piece. The plate and the top of the cylindrical piece are made to fit accu. 
rately, and a circular rim or projection on the top of the cylindrical piece 
works in a corresponding groove in the cap or plate. The lower end of the 
axis of the cap or plate is fixed in a rotating piece working on the lower part 
of the cylindrical piece. The lower part of the said rotating piece constitutes 
the delivery pipe of the tap or stop-cock, and the axis of the cap or plate is 
fixed in a diaphragm extending across the interior of the said rotating piece. 
The said diaphragm is perforated with an opening of the same size and shape 
as that in the cap or plate ; and when the said rotating piece is turned so 
as to bring the openings in the cap or plate, and in the cylindrical piece. and 
in the diaphragm of the rotating piece, into the same line, liquid can pass 
through the top.—Not proceeded with. 

434. J. J. Warts and S. Harton, Shoe-lane, London, ‘‘ Music-plates.”—Dated 
21st February, 1861. 

The inventors state that they have found that, by introducing a small 
quantity of regulus of antimony, the proportion of lead may be considerably 
increased, and a valuable alloy for the manufacture of music-plates may be 
obtained ; and, as far as their present experiments go, it is believed, although 
the proportions may be slightly varied, that an alloy composed of about 
seven parts of tin, seven parts of lead, and one part of regulus of antimony, 
produces the best music-plates. In casting music-plates it has been usual 
employ two round plates or discs of metal, kept apart the required distance 
for the thickness of a music-plate, and closed all round the edges except at 
the top, where the metal is poured into the mould ; and it has been neces- 
sary to face one side of each of such music-plates in a lathe, in order to 
obtain the desired smoothness for engraving or stamping. Part of this 
invention consists in using for one of the surfaces of a mould a smooth 
polished metal surface, preferring steel, so as to cast music-plates each with 
one true-polished or bright surface, suitable to be engraved or stamped, 
without having, as heretofore, been first forced in a lathe ; and, in place of 
employing circular moulds, the inventors employ rectangular apelin and 
pour in the metal at or near one edge.— Not proceeded with. 

438. H. B. Riston, Dublin, “* Safety apparatus for lighting mines.”— 
2lst February, 1861. 

Accoriing to this invention it is proposed to employ a peculiar gas, oil, 
or candle lamp as the lighting medium, the burner of which, when gas is 
used, is constructed on the well-known Argand principle (although any 
other form of burner applicable may be used), and is supplied with gas from 
a main running through the galleries of the mine. The light itself is enclosed 
in a glass cylinder which is closed at both ends, and completely shut ig 
from the sur jing atmosphere, the requisite supply of air to the several 
lamps being effected through suitable branch pipes in connection with an 
air main also running through the galleries and workings of the mine. 
When requisite, this supply of air may be forced through the main by any 
suitable contrivance. A third tube or main serves to carry off the products 
of combustion from the lamps, the chimneys of the several lamps being fitted 
at their upper ends into this tube for that purpose. Each lamp is proteetéd 
from fracture by a strong wire cage, which, when struck, instantly extin- 
guishes the light. This is accomplished by connecting the cage with a 
movable frame and arm so adjusted that, whether the cage be struck hori- 
zontally, vertically, or obliquely, the arm will be displaced, and such dise 
placement will release a spring lever which will instantly compressa flexible 
portion of the gas supply pipe, thereby cutting off the supply, and 
extinguishing the light. A self-acting spring is also employed for closing 
the branch pipe from the gas main should the light be accidentally extin- 
guished.—Not proceeded with. 

439. B. Lane, Skinner-street, Snow-hill, London, “‘ Apparatus for feeding 
infants and invalids.”—Dated 22nd February, 1861. 

The patentee proposes placing in the tube to which the teat is attached a 
valve, so that when the teat and tube are once charged, or filled, the milk 
or other liquid is retained therein. 

443, H. G. Prossor, Waterford, “ Singeing the hairs from off the carcases of 
pius.” — Dated 22nd F bruory, 1861. 

This method of singeing pigs consists in passing the carcass of the pig 
(suspended) through a heated chamber This chamber (which the patentee 
proposes to form of iron, or other metal, or fire clay) consists of an oval- 
shaped tube, which he sets in mason-work, so as to economise the heat, and 
while surrounding it with flues he protects it from the direct action of the 
flames by means of a brick arch or arches on which it is placed. 

444. H. G. Prossor, Waterford, ‘* Apparatus to be used on the decks of ships 
Sor the purpose of separating cho ff, straw, sant, or other foreign substances 
Jrom corn or other grain.” —Dated 22nd February, 1°61. 

In carrying out this invention the patentee proposes to make use of a 
portable apparatus to be applied solely to the decks of ships, in such a way 
that the grain may be hoisted direct from the barges, and passing throug! 
it in its way into the hold of the vessel may be pried pom: winnowed. 
The apparatus which he proposes to use is similar to that known as the 
ordinary farmer or winnowing machine, containing several valuable aduitions 
and improvements. 

446. E. T. TRUMAN, Old Burlington-street, London, “ Masticators or machines 

Dat 





employed in the mastication of gutta-percha, india-rubber, &e.”— 
22nd Febrwrry, 1861. 

This invention consists in constructing a masticator or masticating ma- 
chine with the axle or axles of the roller or rollers supported in bearings 
outside, and apart from, the case of the machine in which the roller er 
rollers revolves or revolve, and the patentee forms apertures in the sides or 
ends of the case, through which the axles of the rollers pass, of such 
diameter that the axle or axles shall not revolve in contact with the case, 
And when the case of the masticator or its roller or rollers is or are com- 
posed of earthenware, stone, glass, or other brittle material, the 
fixes such roller or each of such rollers upon a metal spindle or axle which 
poems through the case, and is supported and revolves in bearings outside 

ie case. 

447. M. L. J. Lavarsr, @uildford-street, Lambeth, ‘‘ Manufacture of pouches 
of indin-rubber, dc.” —Dated 22nd F. , 1861. “ 4 
In carrying this invention into effect, in order to give a neat external 
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form to such pouches, the patentee moulds them by means of moulds of 

the form req In some cases he makes pouches of india-rubber fabric, 

that is to say, of woven fabric coated with india-rubber. 

454. J. E. Cook, Greenock, ‘‘ Coating and protecting the silvered surface of 
looking glasses or mirrovs.”— Dated 22nd February, 1861. 

In carrying this invention into effect, prior to coating the silvered 
surface, the upper edge of the glass should be rounded with a file, and this 
edge coated first ; then the back of the tin foil or silvered surface of the 
glass or mirror is coated with copal or carriage varnish. which is applied in 
the ordinary way with a brush; the varnish may be used alone, or, if pre- 
ferred, mixed with any suitable colour. For the edges of the glass it is 

referred to mix with the varnish a proportion of ** drop black,” so as to 
impart to the varnish a ptre black colour. When the varnish is dry the 
varnished surface is coated with a solution of shellac dissolved in any 
suitable solvent. 

456. J. Martin, Church-row, Limehouse, ‘ Preparation of red dyes.” —Dated 
23rd February, 1861. 

The dyes which form the subject of this invention are prepared by mixing 
aniline, nitrate of lead. and mono-hydrated glacial acetic acid, and heating 
the same together. This mixture is afterwards poured into water, and the 
whole, having been heated, is then filtered, the residuum being again treated 
in alike manner. Any undecomposed nitrate of lead or new organic com- 
pounds of lead which may remain in the nitrate may be removed by the use 
of oxalic acid, or other organic acid, and a still greater degree of purity may be 
obtained by the addition of common salt. Althouzh the nitrate of lead only 
has been mentioned as being mixed with aniline and acetic acid, this inven- 
tion includes the production of red dyes by combining aniline with other 
nitrates yieluing oxygen on the application of heat.—Not proceeded with. 
459. A. L. A. Herseot, Paris, ‘* Machinery for reducing wood into chips or 

shovings.”—Dated 23rd February, 1861. 

The object of thi. invention is to reduce wood to small chips or shavings, 
to render it suitable for the manufacture of paper, and for other purposes. 
The wood to be reduced is held between chucks or centres, and rotary mo- 
tion is imparted to it from a pulley on one of the shafts carrying one of the 
centres. The same shaft carries a collar and cam, which latter takes into 
and drives a toothed wheel keyed on a vertical screw-threaded shaft work- 
ing through a correspondingly threaded hinged nut. The vertical shaft 
carries at its lower end a toothed wheel, in gear with a similar wheel on a 
horizontal shaft, which at its other end communicates, through bevelled 
toothed wheels, rotary motion to a second threaded shaft working through 
a hinged nut similar to the first. The threaded nuts, through which the 
vertical shafts work, are connected to a frame carrying a saw and knife or 
plane. On communicating rotary motion to the driving shaft, the wood 
revolves, and the rotation imparted to the vertical screw shafts causes the 
hinged nuts to rise, and thus bring the saw and knife in contact with the 
wood. The teeth of the saw enters the wood, and the knife slices off chips 
or thin shavings. The rotation of the wood is continuous, while the motion 
of the saw or knife is intermittent. As soon as the hinged nuts with the 
saw and knife-bar have reached the top of the frame, the wood will have 
been reduced to its smallest diameter. A projection or cam on the frame 
comes in contact with a lever or levers, throws che cam out of gear with the 
toothed wheel on the vertical shaft, and stops the motion. The hinged nuts 
are opened, and with the saw and knife-bar are lowered to the bottom of the 
screw shafts ; the nuts are then closed, and upon a fresh block of wood 
being fixed between the chucks, and rotary motion being imparted to the 
machine, the action proceeds as before.—Not proceeded with, 

460. H. MackENzIE, Ardross and Dundonnell, “Improved means of apply” 
ing the water of rivers for driving mills without weirs or other destruc” 
tion to the passage of salmon and other Jsish."—Dated 23rd February, 
1861, 


This invention has for its object the prevention of the great loss of salmon 
and other fish occasioned by the obstructions to their passage up and down 
rivers and streams, due to the weirs which it has hitherto been the practice 
to build across such rivers and streams for the purpose of retaining and di- 
verting supplies of water to drive the machinery of mills or manufacturing 
works. And the invention consists in substituting for such weirs, conduits, 
each extending from the mills a sufficient distance up the river, and commu- 
nicati. g with the bed or side of the river by a mouth or mouths, covered 
with a grating or perforated shield to prevent the entrance of fish or other 
bodies into the conduit. and so arranged as to present no obstruction to the 

assage of fish up or down the river. In cases where the supply of water 
Everiable, various means may be adopted to cause a comparatively small 
supply to be sufficient. Thus the conduit may be closed, and may be ex- 
tended an increased distance up the river, so as to yield the effect due toan 
increased height of the fall. Or reservoirs may be formed at the side of the 
river, and the conduits be arranged so as to fill them daring a flood or full 
state of the river, this extra supply being retained for use when the river is 
in a low state.—Not proceeded with. 
461. J. H. Wyatt, Bunhill-row, London, “ Coating or covering metallic 

springs or bands for crinolines, dc.” —Doted 23rd February. 1361. 

The object of this invention is to manufacture metallic springs or bands 
for crinolines, or other articles of dress of any desired colour, so that they 
shall correspond with the colour of the garment to which they may be ap- 
plied, at the same time rendering them impervious to wet ; also to prevent 
the exterior thereof from fraying out, as is the case with the braiding and 
other covering ordinarily used. The inventor a poe covering or winding 
paper, cloth, tape, cotton, or other suitable fabric around the spring band, 
after whichit is to be covered or coated with a thin solution of gutta-percha, 
plain or coloured, as may be desired.—Not proceeded with. 

465. F. E. Massey, Paris, *‘ Self-inking stamps for postal and other pur- 
4 ."— Dated 23rd February, 1861. 

This invention consists of a revolving self-inking stamp for postal and 
other pu , Which stamp is distinguised from all others of similar nature 
hitherto known by the following characteristic features :—First, the enclo- 
sure of the entire motive mechanism or escapement in hollow branches, 
forming the two wings of a metallic frame, in which the die piece is so sus- 
pended as to slide upwards to the inking pad at each stroke. Secondly, the 
peculiar arrangement of the ink reservoir, forming an independent 
capacity at the lower extremity of the handle, and beyond reach of 
the heat evolved by the hand of the operator while the stamp is in use. 


467. J. M. Dunuop, Manchester, “ Machinery suitable for cutting india-rubber 
3." —Dated 23rd February 1861. 

This machinery is arranged to cut fillets from circular flat dises of india- 
rubber by cutting from the peripheries towards the centres of the discs. 
The machine is constructed with a view to use a circular cutter or knife, 
which is fixed on an axis, and, by preference, on a horizontal axis (though 
that is not essential), so that the circular knife or cutter will revolve in a 
vertical plane. This axis is driven by an endless strap or band acting oa a 
drum or pulley, and from this axis rotatory motion is by suitable gearing 
communicated to a roller which, by constantly acting on the periphery or 
peripheries of the dise or discs which is or are being cut, gives a uniform 
surface speed to such disc or discs, notwithstanding the di ter of the 
disc or discs constantly becoming less and less ; the cut is made by the edge 
of the circular knife or cutter at the part near where the roller is pressing 
on the disc or discs, that is, at a point between the place of contact of the 
roller, and the centre of the disc or dises, according to the thickness which 
is being cut off. The axis on which the disc or discs of india-rubber is or 
are placed is moved progressively towards the pressing and actuating roller 
by gearing which receives motion suitable for keeping the periphery or pe- 
ripheries of the disc or discs in contact with the actuating roller. 

469. L. Fouu, Offenbach, Germany, ‘* Albums or books for holding photo- 
tographs, &c.”—A communication.—Dated 23rd February, 1861. 

This invention relates, chiefly, to a description of album or book in which 
the photographs, engravings, or representations are held in sheets or pages 
that have no raised or projecting parts on their surfaces. so that, when the 
book is closed, the pages lie flat or close over another, like the pages of an 
ordina:y book, and the First improvement has for its object to facilitate the 
sliding out of the photographs, engravings, or representations. For this 
object, at the under edge of the slit or opening contrived for the purpose, 
and on the inner side the patentee attaches a strip or piece of paper, or 
equivalent material, by another strip placed over their junction (that is, the 
part where they touch), in such manner that this arrangement destroys the 
obstructive effect of the edge, the strip first-named merging, as it were, into 
the same plane with the cardboard or material of the sheet to which it is 
attached, and acting as if it were a continuous surface with it, so that the 
picture or such like article may slide smoothly over it when being drawn 
through. When there are pictures or the like on both sides of the sheet 
this arrangement also serves to keep them separate. To bind together 
sheets or pieces of pasteboard, or other such like material of a stiff or thick 
character. or incapable of being folded for purposes of binding, he adopts 
the following mode, which is especially applicable for albums for holding 
photographs and other purposes :—He attaches the thick sheets to be bound 
to folded strips or pieces of Jeather cloth, or other similar flexible material, 
which he calls connecting strips, each strip connecting one side of one sheet 
with the adjoining side of the next. He binds or connects together a re- 
quired number of folds of paper or equivalent material. He attaches the 
back of the leather or other flexible connecting strips to and between the 
sets of paper or equivalent folds. The order of the operations may be 
varied. 

471. F Ropinson, Rochdale, ‘‘ Log frames for sawing machines.” —Dated 23rd 
‘wiry, 1861. 

This invention relates toa machine which may be readily transported from 
place to place, and may be used without the support of walls or other per- 
manent erections. To this end the patentee cons'ructs the opening parts 
and the framing so that they constitute a machine complete in itself, pro- 
vided with wheels for the purpose of enabling it to be moved in its complete 
form. This machine he provides with a foundation beam or plate, which is 

le of being lowered’so as to afford a solid bearing upon the ground ; 
may be done by sinking the wheels. The main shaft he provid«s on 





each side with a fly-wheel, either of which he uses for driving the mach nes 
instead of a pulley. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Tne Iron Market: The Effects of the Strike—Distress in the Pot- 
teries—Tue Exports or Merais: Further Decline—The Board of 
Trade recognising the Southern Confederacy—Tue MuIpLAND 
Wacon Company: Allotment of New Shares—Sovurn StaArrorp- 
SHIRE Waterworks Company: Zhe Burton-on-Trent Water 
Supply—Tue Wotrvernamrron Scuoot or Art: Embarrassing 
Position and Probable Dissolution of that Establishment 





Tuere continues a tolerably good demand for iron for home use. 
The strike of men at the ironworks in the Middlesborough district 
in particular, and in North Staffordshire, against a reduction of 
wages, has gone far to continue the demand. In eonsequence of a 

roposed reduction at the Ravensdale Ironworks, near Tunstall, in 
Routh Staffordshire, about 250 men and boys have been out of work 
a fortnight. About as many forgemen at the Kidsgrove Works, also 
in North Staffordshire, are likewise standing against a reduction. 
The reduction sought to be imposed is at the rate of 6d. per ton 
on the puddlers, and the mill and boiler plate men in a propor- 
tionate amount. The men employed at the Shelton Bar lronworks 
resumed on their employers’ terms after only a few days’ strike. 
The men at the Silverdale and Kuutton Forges, North Staffordshire, 
also refuse to work at the reduction. About 400 hands are out—the 
complete stoppage of the works being a consequent result. The 
North Staffordshire masters are resolved that their men, if they re- 
sume work at all, must resume at the reduction, as the ironmasters 
in the Middleborough district are. The strike must, therefore, soon 
come to an end. The men can look for aid neither from men of their 
own trade, nor from those of other trades in that district, for in so dis- 
tressed a condition are the workpeople of much of North Staf- 
fordshire that the incumbent of Tunstall, after obtaining local 
aid to the full extent of the local capacity, is now making 
a general appeal for contributions of food and clothing for his 
poor parishioners. The picture which he draws is a painful one; 
and reminds one of the condition in which Coventry was only a 
short time since, and in which it is feared it may be again soon 
found. “It is well-known (says the incumbent) that some of the 
people are in a half-starving condition, their houses dismantled 
of nearly every article of clothing or furniture that could be 
pledged or sold to obtain food. About 200 houses in the town 
are vacated.” The state of this is attributed exclusively to the 
depression in the pottery trade arising from the war in the American 
States. Until this war is over no confidence will be restored in 
commercial circles; and there will certainly be none that an improve- 
ment of any moment may be anticipated in the iron trade. The 
trade have the impression that, if there is not a better demand, there 
will not be a worse up to Christmas. The few orders for the Baltic 

orts which are now being pressed forward, will, it is hoped, be 
followed by an even better demand than now exists for the home 
market and the Colonial and French markets. To the latter market 
we are now exporting twice the quantity we did a year ago, yet the 
entire quantity of iron taken by France in the first seven months of 
this year was not worth more than £259,506. The list prices are 
being obtained without much difficulty ; and no alteration will take 
place up to the close of the year. 

In pig iron there is a tolerably good trade being done in first class 
descriptions; and some makers of finished iron are still disposed to 
buy largely. We know of one case in which negotiations were 
opened on Wednesday for as large a quantity as 5,000 tons of 
hematites. Prices are not so tight as they were last week. 

In the coal trade there is pretty fair activity. The colliers at the 
Kidsgrove and Shencivongh works are still out on strike. From 
the eighteenth weekly statement it appears that, for the week ending 
the 24th August, the total amount received for their support, includ- 
ing a balance in hand from the previous week of 17s. 6d., is 
£66 Ss. 5d. It is said that many of the colliers who left Kidsgrove 
for Durham have since returned. 

The hardware and miscellaneous trades, both of Birmingham and 
Wolverhampton, are in a somewhat better condition than they were 
last week. ‘The demand for autumn goods is occasioning more work 
to be done at the principal manufactories, and the out-workers are a 
shade better off. ‘The miserably low rates at which mortice locks 
have to be made have compelled masters to give their men notice of 
a reduction of wages, to which it is expected that they will have good 
sense enough to accede without a resistance. 

The metal trades were unusually depressed during the month, as 
regards their foreign and colonial business. Wrought copper goods 
alone show an improvement, as will be seen from the following 
table :— 

MONTH ENDED JULY 8187. 








1859. | 1860. 1861. 

Pigiron '.. .. .. «+ «. £104,587 | £83,959 £94,506 
Bar, bolt, and rod iron.. 198,380 205,158 140,759 
Railway iron .. .. .. 426,216 351,589 . 

Iron wire... .. 0 21,757 20,403 12,709 
Castirom .. 1. oc oo oe 74,776 103,797 69,495 
Wrought iron.. .. . +. 224,963 350,332 219,206 
eas se es 65,926 | 74,965 43,515 
Copper, unwrought . 50,975 | 58,645 40,400 
Copper and yellow metal .. — _ pi 

Copper sheets and nails .. 118,258 200,454 123,891 
Wrought copper ee 12,332 | 22,240 24,496 
ius se <s 2. on #0 8,032 | 22,347 13,564 
ENE 6p «0.60 34,928 39,411 28,131 
Tin, unwrought .. .. «+ 40,378 | 29,048 28,287 
Res sc 56 as 116,955 | 134,905 61,064 





There was an increase of pig iron and tin oo to all parts of the 
world except the United States; but in other metallic exports the 
decline extended to other countries. There was an augmented ex- 
port of bar iron to France and Italy, however; of railway iron to 
the Continent and Australia, and of cast-iron to Brazil; of wrought- 
iron to Russia, the Hanse Towns and Holland, and of lead to China 
and India. ‘Tracing the metals to more advanced stages of mapu- 
facture we find the increased exportation of machinery still con- 
tinuing, steam-engines to the value of £211,455 having been ex- 

rted last month, principally te Spain, Russia, and India, against 
£155,912 in the corresponding portion of last year. The exportation 
of these increased generally; but the exports of other kinds of 
machinery show a falling off in the directions of Spain, India, and 
Australia, and the total shows a much similar ratio of increase than 
in the case of steam-engines—namely, £253,214 against £246,002. 
Hardwares and cutlery show a decline from £356,139 to £255,417, 
occurring chiefly in the exports to the United States, but extending 
also to the Hanse ‘Towns, Australia, South Africa, Canada and Cuba, 
There was increased importation of copper, bar iron, lead, and zinc, 
but the arrivals of steel and tin show a decline. 

Tue total declared value of the British manufactures and produce 
exported last month was £10,094,260, being, in round numbers, a 
million and a quarter less than in the corresponding months of 1859, 
and twice as much less than in that of last year. The chief cause 
of this great decrease, which extends to all our principal staples, ex- 
cept machinery, pig iron, coals, leather goods, cotton yarn, and 
wool, is to be found in the intestine hostilities of the divided United 
States, the exports to which have dwindled almost to nothing. No 
railway iron, copper sheathing, lead, or seed oil, was exported to 
that country during the whole month, and every other article, with 
the exception of cast iron and coal, show an enormous falling off 
as com with the exports of the corresponding month of last 
year. For instance, hastorenee and cutlery declined from £114,847 
to £39,634; pig iron, from £17,138 to £8,283 ; bar and rodiron, from 
£54,636 to £3,287; wrought iron, from £44,171 to £3,848; steel, 
from £47,772 to £8,227; tin-plates, from £100,941 to £23,118, 





The Board of Trade now distinguishes between the Northern and 
Southern states, and it appears that, while the exports to the former, 
for the first half of the present year, amounted in value to 
£5,066,288, and the imports therefrom to £10,494,608, the ex- 
ports to the South amounted to £228,789 only, and the imports 
therefrom to £21,082,161. 

The letters of allotment of the new shares of the Midland Wagon 
Company were issued, on Tuesday, in the proportion of one to 
the holder of every two original shares. The shares were issued 
with £17 paid-up, and a call and deposit of £8 are made, making the 
shares half paid-up. 

The half-yearly meeting of the South Staffordshire Waterworks 
Company was held on Friday last at Walsall, the Chairman of the 
Board of Directors (R. C. Chawner), presiding. The report said :— 
“ The directors have to report that the Bill for the supply of Burton- 
upon-Trent has received the sanction of Parliament, under which 
Bill this company will be enabled to supply that large district from 
the Litchfield Reservoir. Since the last half-yearly meeting 274 
additional services have been laid. The directors regret the con- 
tinued unfavourable wet weather, and the commercial depression in 
South Staffordshire, which have greatly retarded demands for the 
company’s water. In consequence of all the district between 
Wednesbury and Dudley having been excavated by mining opera- 
tions, great difficulty has arisen in procuring a suitable site for a 
reservoir and engine for the supply of Dudley and West Bromwich. 
After prolonged negociations the directors have succeeded in 
purchasing for that purpose about six acres of the favourably 
situated Conygree estate, under which only the lower stratum of 
limestone remains to be gotten. The reservoir and pumping engines 
will be completed by the end of October, when the expense of work- 
ing engines will be much reduced, and a wide district opened at 
Dudley and West Bromwich, where there will be demand for a large 
supply. In consequence of the expenditure and increase of workin 
expenses, the directors regret they cannot recommend any dividend. 
The capital account to June 30th, 1861, showed disbursemen 
£207,906 1s, 5d. ; receipts, £198,761 10s. 8d. ; balance, £9,144 11s, 2d. 
From the profit and loss account it appeared that the income 
from water rates had been £4,641 10s. 8d.; and the expenses, 
£2,163 13s, 1d.; leaving a balance (transferred to the revenue 
account) of £2,577 10s, 8d. By the revenue account it seemed 
that a balance remained, in favour of the company, of £742 10s. 5d. 
The chairman denied that there had been any neglect, and strongly 
condemned the conduct of a gentleman who made observations 
calculated to depreciate the value of the property. He was quite 
sure—and he spoke from much experience—that the company would 
in a month or two be in a very prosperous state, and it would be one 
of the most flourishing and paying companies in the country. The 
report was ultimately adopted, and a vote of thanks passed to the 
chairman. 

The Wolverhampton School of Art, after another year of severe 


struggle, seems only the nearer its dissolution. The seventh 
annual meeting was held on Monday; and, although some 250 
circulars had been sent out, the walls placarded, and advertisements 


inserted in the local papers, only two persons were present who were 
not members of the council. The institution owes its existence 
mainly to the exertions of Mr. C. B. Mander, a varnish manufacturer 
of the town, who has all along acted as its secretary and treasurer‘ 
and who, in the latter capacity, has paid £288, which, in resigning 
his oftices—which he now does unless a guarantee can be found him 
against further loss—he proposes to give to the school, “ or, at all 
events, leave over for the present, so that the new treasurer may start 
without debt.” The deficit has been increased during the year at the 
rate of nearly aguineaa week. This has been the case notwithstanding 
that the subscriptions are more by £60 than they were a year ago, 
and notwithstanding, further, that the council has been compelled to 
accept an offer, made at the last meeting by the master of the school, 
to give £50 of his £200 salary if the institution should require it. 
The fees that have been received are, from evening cl 

£45 16s. 3d.; afternoon, £16 7s. 6d.; “ladies,” £23 2s. 6d.; pw | 
“young gentlemen,” £15 9s. Od. ; in all, £100 15s. 83d.—a falling off 
upon last year of £48 11s. 9d., of which £34 was in the receipts from 
the evening classes This deficiency the council attribute mainly to 
the expectation that last year was to see the decease of the school. 
In illustration of the extent to which the trade of Wolverhampton 
suffered by the small extent to which the knowledge and practice of 
the arts were fostered in it, Mr. Mander, in replying to the vote of 
thanks which had been passed to him, pi = | the existence in 
Coventry of an establishment producing ironwork in the medival 
style. He could see no other reason why that trade should not 
be carried on more successfully in Wolverhampton, where the raw 
materials were to hand in so great abundance, than that there was 
an absence of art knowledge in the latter town. There were few 
places where the knowledge and practice of designing would be 
attended with so much success as in Wolverhampton. In that town 
there were merchants who were ready to carry new designs through 
this and every other country. It was simply because people lacked 
the intellect and the industry to strike out new paths of — 
that they were continually wishing for “the good time coming.” 
He said that in Wolverhampton many manufacturers paid too much 
attention to the cheapening of goods, and not sufficient to the quality 
or character of the article. An effort is to be made to obtain a 
guarantee for Mr. Mander, who, in that event, will continue to fill 
the appointments, the duties of which he has hitherto disch 6 
Unless Mr. Mander’s services could be secured, the town-c 
thought it would be “ perfectly useless to continue the school.” In 
the past year the students have obtained from the Government 
inspector nine local medals and one national medallion, the last 
named bringing with it £10 worth of examples for the use of the 
school. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Mersey Dock Boarp: The Birkenhead Works — Orner Liverpoot. 
Torics: More Compensation Cases at the Assizes: The Wreck of the 
Royal Charter: A Monster Gun — Antesian Wetis — Growing 
Grimspy—TELEGRAPHIC COMMUNICATION WITH THE IsLE OF Man— 
Stare or Trave: Sheffield: Leeds — Noxruern Tortcs: Blyth 
Harbour and Dock Company: Re-organisation of the River Tyne 
Commission: Derwent and Consett Ironworks: Strike among the 
Puddlers ; Shields and London Steam Shipping Company: Trial of 
Reaping Machines—Boi.er Expiosion at AsSHtToON-UNDER-LYNE— 
Giascow: Prudent Railway Companies: New Jron Diving-bell 
Boat. 


Tue proceedings at the last weekly meeting of the Mersey Dock 
Board possessed considerable interest. Among the tenders accepted 
were an offer, on the part of Messrs, G, Forrester and Co., to supply 
four 2-ton cranes, at £120 each, for the high level quay at the no 
end of Huskisson Docks; and of Messrs. J. Taylor and Co,, to 
erect several 10-ton cranes at £245 each. A report was read from 
Mr. Hartley, the engineer—who, it is stated, contemplates retiring 
from his situation on account of ill-heath—adverse to the proposal 
for widening the 100-ft. entrance to the Birkenhead Docks, The 
report stated generally that there would be a considerable increase of 
risk as regards the working of the entrance, caused by increase of 
the area to be kept clear by sluicing, dredging, or manual labour. 
Mr. Hartley also expressed doubts as to the practicability of docki 
a vessel of 600ft. or 700ft. in length by such means as the wide’ 
entrance would present, particularly if it was blowing fresh from 
the north-west. The additional time required, if the alteration was 
carried out, Mr. Hartley estimated at nine months; while the total 
additional cost would, he estimated, be about £90,000. It was 
resolved not to increase the width of the eastern gates begond 100ft. 
Mr. Hartley also submitted a report disapproving of Mr. Laird’s 
posal thatthe 100 lock at the nordera and the 
Be lock at the Morpeth Dock, should be increased in to 
500ft., and be constructed so as to be capable of being used as 
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graving docks. The report stated that there could not be any diffi- 
culty in carrying out the suggestion; but it threw grave doubts 
upon the expediency of doing so. Mr. Smith moved that no 
alteration be made in any of the entrances at Birkenhead to make 
them available as graving docks, but that the entrances to the 
Morpeth Dock be lengthened to 50uft. This motion was carried on 
a division, against an amendment, moved by Mr. Bold, that the 
100-ft. lock and the 85-ft. lock be both lengthened to 50vuft., and that 
only the 100-ft. entrance be made available to be used asa graving 
dock. On the motion for confirming the proceedings of the Works 
Committee Mr. Laird moved, as an amendment, that the question 
of the graving docks be referred back for further consideration. In 
justification of his amendment Mr. Laird said he knew that the 
Admiralty were making inquiries on the subject, and he was sure 
no geptleman of the board would stand in the way of the require- 
ments of the country in case of emergency. He said it would be 
a great accommodation to the steam trade; and he was told that 
the steam trade had made no representation to the board on the 
subject. He had called upon Mr. Mac Iver, Mr. Bibby, Mr. 
Inman, and other gentlemen in the steam trade; and he was 
authorised by Mr. Mac Iver to state that he considered it a most im- 
portant advantage that those locks should be made 500ft. long, and 
made available as occasional graving docks, like the Canada and 
Huskisson Locks. Mr. Bibby was not quite clear upon the question 
of adapting them for graving docks, but he thought 500ft. was too 
short. He believed the estimates could be much reduced. Mr. 
Hartley had said that the docks would be so much in demand that 
it might interfere with the entrances; but surely the board would 
take care that the vessels should not remain to obstruct the entrances. 
He hoped, therefore, that the board would agree to refer the matter 
back to the committee. Mr. Inman also expressed his decided opi- 
nion that the entrances referred to should be made as graving 
docks. The Canada Lock, which was meant to accommodate 
steamers, was almost useless, especially at the season when the 
heavy laden timber ships were coming in. The Canada Lock being 
lost to the steamers, it was necessary they should have some other 
place where they could be accommodated for six or twelve hours. 
‘The chairman said it had been shown that any interference with 
the entrances of the Great Float would greatly prejudice the trade 
which they expected would largely go there. ‘The fact was, if the 
locks were not to be much used, it was not worth the expense; if 
they were to be used, it would interfere with the entrances. He 
was informed that they could make use of the northern entrance 
for a 5V0ft. vessel; and the committee also proposed to lengthen the 
entrance of the Morpeth Dock to 500ft. Under these circumstances 
he hoped the board would not consent to spend £60,000 in the pro- 
blematic scheme brought forward by Mr. Laird. On the question, 
however, being put from the chair, after some further discussion the 
amendment was carried by twelve to eight. 

As regards other Liverpool matters, it may be interesting to add 
that the London and North Western Railway Company have been 
further mulcted for “compensation” at the assizes, which were 
brought to a close at last on Friday. ‘The sum of £750 was 
awarded to a silk trade agent for injuries sustained in a collision at 
the London-road station at Manchester, and £65 to a horse-dealer at 
Dundalk for a valuable animal killed between Liverpool and 
Wolverhampton, in consequence of the insufficiency of the box in 
which it was conveyed. ‘The Midland Railway Company were also 
cast in £15 for a a in forwarding some “crockery,” and £105 for 
falsely imprisoning and “ assaulting ” a cattle-dealer named Duggan. 
The Rey. R. Elmherst, a clergyman, recovered £350 from the Lanca- 
shire and Yorkshire Company for damages sustained in a collision, 
which had caused him to lose a valuable curacy in the Diocese of 
Rochester, and compelled him to accept a comparatively insignifi- 
cant SS near Leeds. Finally, “ Prosser v. the Lancashire 
and orkshire Railway Company,” a case in which the 
plaintiff claimed compensation for damage to a house by a 
fall of one of the arches of the defendants’ railway, was referred. 
From this recapitulation, coupled with the cases noticed last week, 
it is abundantly obvious that everybody is endeavouring to get as 
much as possible out of railway companies. We do not say that such 
incorporations should be allowed to do just what they please—kill, 
smash, and destroy—with impunity; but, on the other hand, no 
encouragement should be given to attacks upon them just because 
they are railway companies. The remains of the Royal Charter 
were offered for sale by auction on Friday. The property put up 
consisted of the iron hull of the ship, containing from 700 to 800 
tons of iron; engines, 250 horse-power, without boilers, with shaft- 
ing, containing about 5 tons metal and 70 tons iron; donkey engine; 
12 iron tanks of 12,000 gallons each ; chains in the vessel, about 90 
fathoms lfin.; chainsin the bay, about 235 fathoms 2}in.; 2 anchors 
in the bay, 48 ewt. each. Also, the entire interest and right of pro- 
perty in about 930 ounces of gold and gold dust; about 7,684 
sovereigns ; about 5} tons copper, and 70 packages of wool, bills of 
lading of which will be handed over to the purchasers ; the ship's 
money, amounting to about £1,000, and the ship's plate, which is 
electro. The upset price was £5,000, but as no more than £400 was 
offered, the wreck was bought in. Mr. Clay, of the Mersey Steel 
and Iron Works, is manufacturing another enormous gun, the 
design and destination of which is not allowed to transpire, although 
it is supposed to have been ordered for experimental purposes by a 
foreign government to test the resistance of battery plates. A 
monster gun, made at these works and lately tested at Portsmouth, 
carried a shot of 280 lbs. ; but the vast weapon now on hand, and 
which will be ready for trial in about a fortnight, is designed, it is 
raid, to throw a shot of 500 Ibs. 

An artesian well is being sunk at Colchester, in connection with 
the new barracks contemplated at that garrisun town. A similar 
well, which has been for some time in progress at Messrs. Colman’s 
great flour and starch mills at Carrow, near Norwich, has attained 
a depth of 1,500ft., and the works are not yet completed. 

Grimsby—-where such magnificent dock works were carried out a 
few years since, in connection with the Manchester, Sheffield, and 
Lincolnshire Railway —seems to be gradually becoming a place of im- 
portance, although, for some time, the difficulty of attracting com- 
merce to the docks caused great gloom to rest on the enterprise, 
From time to time we have noted an advance of business at the 
port, and now it appears that, on the 17th inst., the first stone of a 
new town hall is to be laid by the mayor. The sew buildings, 
which are to be completed by November 30, 1862, vill involve a 
total outlay of some £7,000. 

Telegraphic communication has been re-establisaed between 
England and Douglas and Ramsay, in the Isle of Man, the submarine 
cable uniting this interesting little dependency to the mother country 
having sustained some injury recently. os 

The fine harvest weather and the consequently improved internal 
prospects of the country has created rather more cheerful feeling in 
the long-depressed industries of Sheffield. The staple trades are still 
dull as regards foreign orders, but there is, as usual, much exceptional 
activity. ‘Thus a good deal is doing in engine and boiler making for 
home use and exportation. Messrs, Davy Brothers, of Park Works, 
have just exported to Cuba a number of steam engines and sugar mills, 
which have been rapidly manufactured. The great houses in the 
railway trade are also still busy, although fresh orders are not on so 
satisfactory a scale. ‘he monthly report of the Leeds Chamber of 
Commerce observes with regard to the iron and machine trades of 
that district :— Manufacturers of iron have a satisfactory demand 
for the best iron, all the forges being busily employed. In the 
general machine and tool trades the orders on hand have been 
sufficient to give full employment. There is a further increase in 
the demand for cut nails.” 

t» We turn to the north, A meeting of the Blyth Harbour and 
Dock Company was held in Newcastle on Saturday, when a dividend 
at the rate of 4 per cent. per annum was declared for the half year. 
From the report of the engineer and the speech of the chairman it 
appeared that the effect of the break-waters in the harbour had been 
satisfactory, affording greater depth of water and preventing the re- 
accumulation of the bar which formerly rendered the entrance of 
vessels dangerous and uncertain. A question by Mr. Hugh Taylor 
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relative to the construction of docks at Blyth was replied to by the 
chairman and Mr. Hodgson Hinde, who showed that the company 
had notat presentsufficient funds to undertake the construction of these 
works, On Monday an Act of Parliament, passed last session for re- 
organising the River Tyne Improvement Commission, came into 
operation. Since the old commission has existed its expenditure in 
permanent river improvements has been £500,000, viz., £300,000 on 
the Northumberland dock, £100,0U0 on the piers, and £100,000 on 
various minor works. By the Act which came into force on Monday 
the re-organised commission is empowered to borrow £1,500,00U for 
the prosecution of further improvements, ‘The Compressed Coal 
Company have accepted tenders and favourable contracts for their 
machinery, which will be commenced immediately. It is feared that 
the Derwent and Consett Ironworks will, in consequence of the 
policy pursued by the liquidators of the miserable Northumber- 
land and Durham District Banking Company — when will the 
misfortunes caused by that reckless undertaking come to an end ?— 
be laid in in the course of the next three months. All the stock is 
being sold, and all the old materials are being worked up, with a 
view to the stoppage of the works. Forty horses are already 
advertised for sale, as a commencement; nearly all the clerks have 
got notice to leave; Bishopwearmouth works are to be laid in to- 
morrow; Bradley blast furnaces are put out, as has been already 
intimated; Crook Hall blast furnaces and coke ovens are in course 
of being extinguished ; Delves and Eden collieries are being laid in, 
and the horses brought to bank; and the iron stone works at Alston 
Moor are about to be suspended, As soon as the stocks are disposed 
of, and the materials on hand worked up, the shell of the works will 
be handed over to the liquidators of the Bank, to be sold for the benefit of 
thecreditors. The Newcastle Chronicle, in lamenting this state of things, 
says :—* The present annual produce, in finished plates, for ship- 
building purposes, a branch of manufacture for which Consett is 
famed, amounts to 24,000 tons; the annual produce in rails has 
reached 30,00U tons; in bars, at Consett, 2,500; and, at Bishop- 
wearmouth, 5,000 tons. ‘he produce of pig iron at Consett per 
week amounts to 2,730 tons, Which, were it selling at 7Us., the 
average price of iron in 1832, instead of 5Us., the present price, 
would supply the company with the means of clearing off all its 
liabilities in the course of two years, and, were the profits on manu- 
factured iron added to this, the company would be able to dispose of 
its obligations in the course of twelve months. ‘To put the case 
in-a somewhat different shape. If the price of pig iron had been the 
same during the period that the works have been under the 
management of the present company as it was during the period 
extending from 1847 to 1857, the protits of the company, instead of 
being nil, would have amounted to £100,000 per annum. ‘These 
facts prove to demonstration that all that is necessary to render the 
concern profitable, alike to the company and to the creditors of 
the bank, is a rise in the iron market. The works are now con- 
ducted on sound commercial principles, and if they were permitted 
to go on three or four years longer under their present management, 
the company, even with such a moderate advancement in the price 
of iron as may reasonably be expected to take place during such a 
period, would undoubtedly redeem itself. “The strike among the 
puddlers’ still remained unsettled at the time these lines are penned, 
the masters unanimously insisting on the necessity for the proposed 
reduction of 10 per cent. in the present condition of the iron trade. 
The Shotley Bridge Ironworks never stopped the men remaining on 
at the old prices, on the understanding that, if those employed in the 
larger concerns accepted the proposed reduction, they would do so 
also. In Staffordshire and Scotland a reduction has been accepted 
by the men, and the probability is, that they will have to give way 
in this fresh instance also. The recently started Shields and 
London Steam Shipping Company is stated to have proved 
a successful experiment. Although the actual carrying trade of the 
company extended over little more than three months of the last half 
year, the directors recommended a dividend at the rate of 5 per cent. 
upon the paid-up capital of the company during the six months. 
There has been an interesting gathering during the last few days at 
Bilton, the occasion being the annual contest of the North Northum- 
berland Society for the improvement of reaping machines. ‘There 
were twelve machines upon the ground, two or three of them being 
by local inventors, and the competition was witnessed by nearly all 
the principal agriculturists in the county. The first prize was 
awarded to a machine constructed by Messrs. Burgess and Key; 
and the second prize was divided between the machines invented by 
Mr. Cuthbert, of Bedale, and Mr. Wm. Trotter, of Bywell-on-Tyne. 
An alarming boiler explosion occurred last week at Ashton-under- 
Lyne, at the Rycroft Mills, belonging to Mr. James 5. Buckley, 
cotton manufacturer; four persons being injured, two of them 
seriously, and a cottage being wholly destroyed, and other property 
damaged. One portion of the extensive ranges known as the Kycroit 
Mills is being rebuilt ; and, as a consequence, the boiler which burst, 
although of 35 horses’ power, has recently only been used to drive a 
10 or 12-horse engine, which drove the machinery in a single shed. 
The boiler is in an open-fronted shed, with its furnace end a few 
yards from a wall bounding an occupation road. Directly opposite, on 
the other side of the road, were two cottages, having atthe back a brick- 
croft belonging to Mr. Buckley. ‘he boiler is cylindrical, about 7ft. 
Gin, in diameter; with two circular flues 3ft. in diameter. It has been 
in use eight or nine years, and was recently repaired. About three 
weeksagoit wasagain brought into use, with the safety valve weighted 
to 50 1b. pressure, after having been tested up to 79 1b. or 80 lb. Une 
of the injured persons, a Mrs. Hampshire, afterwards sank under 
the injuries received. ‘The remains of the boiler were examined by 
Mr. Needham, engineer, and that gentleman, at the inquest, gave it 
as his opinion that the explosion had resulted from a deficiency of 
water. Me thought the engineer was not a sutticiently competent 
man, and pointed out that the plugs, the steam gauge, and the 
water gauge were all defective. ‘The jury returned a verdict of 
“ Accidental death,” but it was explained that this decision did not 
imply that there had not been negligence, but that the negligence 
was not of such a gross character as to warrant a verdict of man- 
slaughter. : ; é 
Glasgow advices show that the leading Scottish railway companies 
are managed with much prudence and success. ‘Thus, the Edinburgh 
and Glasgow dividend is at the rate of 4} per cent. per annum, and 
the Glasgow and South-Western and Caledonian at the rate of 
5 per cent. per annum each. We select a passage or two from the 
Glasgow and South-Western report :—* The works on the line have 
been maintained in good order, and 287 mineral wagons have been 
added during the half-year. The revenue has on this occasion been 
debited with £4,000 for renewal of way; £500 have been placed to 
the credit of the fire insurance fund; and £1,000 to the renewal of 
locomotives; while, in addition, two new engines have been built in 
the company’s workshops at the cost of revenue. ‘lhe Port-Patrick 
Railway was opened to Stranraer on 12th March last, and its 
continuation to Port-Patrick should be completed early in the en- 
suing year. ‘The contract for enlarging and improving the harbour 
there is proceeding vigorously, and will likely be completed by 
autumn of next year, so as to admit of communication with lreland 
by the short-sea passage. If this is all correct—and from the high 
character of the administration we see no reason to doubt it—English 
recklessness might learn a lesson from Scotch prudence. Messrs. 
W. Simons and Co., of London Works, Renfrew, have launched a 
new iron diving-bell boat for the River Clyde Trust. It is complete 
in every particular, and all the details have been manufactured there. 
This craft is of peculiar formation, to suit the service for which it is 
designed, and is by far the largest and most powerful that has yet 
been used on the Clyde. It is capable of blasting and removing, 30 
to 40ft. below the surface, the hardest and largest rocks. The diving- 
bell is 8ft. square, weighs nine tons, and in it safely can be accum- 
modated four or five workmen. The apparatus for lowering and 
hoisting it is of the most etlicient construction, and it is supplied 
wtth air by large and complicated brass air-pumps, of the most per- 
fect description and workmanship. Arranged along the deck are 
powergul winches and cranes, and various other purchases ready to 
mect any contingency. There are also comfortable cabins for 
twenty workmen 
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RalLs are without alteration. 

ScotcH Pig 1koN.—A good business has been done during the week, and 
prices are quoted firm at sd. per ton higher than last week, viz., for cash, 
ols. Od. seliers, and 51s, 8d. buyers, mixed Nos., warrants, f.0.b. at Glasgow. 

SPELTER has risen from £18 2s. 6d. to £18 5s, on the spot, which is an 
advance of nearly 10s. per ton upon last week’s prices, in consequence of 
some large speculation purchases, and the market is firm. ‘The stock on 
the Jlst ult. was 3,715 tons, against 4,711 tons at the end of July. 

Coprer firm at our quotations. ; 

LEAD continues the same, and but little doing for exportation. 

‘TiN.—English in good request. For foreign £113 is quoted for Banca, 
and tine Straits £117 per ton. 

TIN PLATEs are very languid, and may be purchased on easy terms. 

September bth, 1861. MoaTE AND Co., 6, Old Broad-street, London, 
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GLasGow, 4th September, 1861. 
There has been little animation in the pig iron market since our last. A 
moderate business doing at 51s. 74d. to 51s. 9d., cash prompt. ‘To-day the 
tone is quiet, at 51s, 9d. sellers, 51s. 74d buyers. 
The shipping demand is moderate, but not equal to the same period of 
last year. 
Exports last week were 10,526 tons, inst 13,752 tons in the correspo! 
ing week last year. shed si ea ” 
Suaw, Tuomson, and Moors, Metal Brokers. 





Ramway Cauts.—The railway calls for the month of September 
are £652,064, viz. :—Cape Town Railway and Dock, £75,000; Dublin 
and Meath, £23,000; Lancashire and Yorkshire (£10 Four-and-a- 
Half per Cent., 1861), £246,600; London and Blackwall New 
Shares, £46,154; Manchester, Sheffield, and Lincoln (Garston and 
London Extension), £56,250; Rhymney (£10, Six per Cent. Pre- 
ference Shares), £18,750; Riga and Dunabiirgh, £130,560; Scinde 
(£20 Shares, 1861), £41,75u ; Uxbridge and Rickmansworth, £14,000 
—£652,064. Total called in 1861, £9,955,979. 

Progressive Mancuester.—If any of the distinguished savans 
who were here in 1842 should again visit us during the present 
week, they will find that the march of improvement in Manchester 
has kept pace with the progress of science and the advancement of 
the age in which we live. We freely confess that we have not much 
to boast of in the way of architectural achievements, if we except 
some of our magnificent warehouses, which are amongst the finest 
buildings in the city. We cannot point, as the Parisians can, to a 
Madeleine as the most perfect specimen of Greek architecture in the 
world, neither have we a St. Paul's Cathedral, as an illustration of 
the perfection of the art of perspective. Manchester is far more dis- 
tinguished for the practical than the ornamental, as will be seen 
when we state that out of the 71,956 buildings of all kinds within 
the city, we have 95 cotton mills, 13 silk mills, 2 worsted mills, 16 
smallware mills, 5 printworks, 37 dyeworks, 63 machinists’ shops, 
48 foundries, 1,128 miscellaneous workshops, 7,840 shops, and 1,7&8 
warehouses, Some of the places in which the sections met in 1842 
have disappeared from amongst us; and a slight idea of the progress 
which Manchester is mkaing may be gleaned from the tact that 
between September, 1859, and September, 1860, 372 buildings of 
various descriptions have ;been erected and completed within the 
city. Since the society was last here, too, our Exchange has been 
rebuilt at a cost of about £30,000; our Royal Infirmary enlarged to 
three times its original size; the Old Free-trade Hall has given place 
to one of the most handsome architectural embellishments of Man- 
chester; we have established a Free Library supported by a local 
rate ; parks have been provided for the recreation of the people; and 
immense water-works have been constructed to supply the city with 
pure water, at a cost of something like a million anda half of money. 
These are facts, we apprehend, which cannot fail to interest the 
lovers of science, who are usually lovers of progress.— Manchester 
Examiner. 
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Tuis invention, by Messrs. Burke and Andrews, of Philadelphia, 
U.S., relates to a peculiar arrangement and construction of the in- 
terior of railway carriages, whereby they are rendered applicable as 
sleeping cars for night journeys’; me to a peculiar mode of arrang- 
ing the seats, and adapting sleeping berths to the ordinary railway 
carriages at present in use, whereby each compartment is rendered 
capable of accommodating six passengers either in a sitting position 
or in a recumbent position. 

Fig. 1 is a longitudinal vertical section of the body of the im- 
gy sleeping car, with its seats and couches, and other appliances; 

ig. 2 is a sectional plan; Fig. 3 is a transverse section of Fig. 1; 
Fig. 4 is a detached view of one of the seats, showing the manner 
in which it is converted into a couch; Fig. 5 is a perspective view 
of the seats and couches as arranged for night use, onl Ghnaneting 
the arrangement of curtain rods and curtains; Fig. 6 is a side view, 
partly in section, of the body of a railway car, with a modified 
arrangement of seats and couches; and Fig. 7 is a transverse section 
of the same. 

Figs. 1, 2, 3, 4, 5, relate to a car especially constructed for sleep- 
ing purposes ; and Figs. 6 and 7, to an ordinary car with the usual 
compartments, each of which contains seats and couches, the latter 
in both cases being so constructed that the cars can be used either as 
ordinary day or as sleeping cars. 

In Figs. 1, 2, 3, 4, and 5, A represents the floor line; B, the roof; 
C and C', the opposite sides; and D and D', the opposite ends of the 
car, the latter being furnished with sliding doors g, g. Each seat 
consists of a platform E (Fig. 4), secured to the two frames F and 
F', the position and arrangement of which within the car are shown 
in Figs. 3 and 4, the reversible back J being hinged to the upper 
ends of the frames of each seat. 

Beneath the platform of each seat are two sliding boards G and G! 
(Fig. 3), each board being furnished with and supported by two legs 
a, a, and the boards being of such a length that when those of two 
adjacent seats are slid out, they meet or nearly meet each other. 

o the front edge of the platform E of each seat are hinged two 
boards I and I', of the same width as, and coinciding with the 
sliding boards G and G', and to the back edge of the platform E of 
each seat are hinged two boards 8, b, (Fig. 4). When the seats are 
arranged for day use, the boards 
G and G' of each seat are slid 
inwards beneath the platform B, 
and the boards I and I’, as well 
as the boards 4, b, are folded down 
on to the platform, so that the 
whole assumes the form repre- 

sented at X, X, Fig. 1, and when 
G properly cushioned affords a con- 

venient and comfortable seat. 
When the seats are to be con- 
verted into couches for night use, the boards G and G' of two 
adjacent seats are slid out, so as to touch or nearly touch each 
other; the inclined backs J and J! are raised to a vertical posi- 
tion, and the boards I and I', as well as the boards 3, 3, 
are then folded down so as to present a continuous level 
surface for the reception of suitable cushions or matirasses. In 
this condition the seats will assume the form represented at Y, Y, 
Fig. 1, and afford a double berth sufficiently large for two reclining 

sengers. 

It will be observed that one of the boards G of one seat, and the 
opposite board of the adjacent seat, may be slid out, and the 
boards I above the sliding boards folded down over the latter, 
as seen at X, whilst the remaining boards G! and I' retain 
their relative positions shown at Xj; in this case the two 
adjacent seats will afford accommodation for one reclining passenger 
and two who desire to retain a sitting position. This arrangement 
affords great conveniences for passengers travelling in company, 
some of whom may desire to assume a reclining and others a sitting 
position, and also affords accommodation for invalids without in- 
commoding other passengers. 

K and K' are two platforms, each consisting of a frame with 
sacking or other suitable material stretched across it for the reception 
of a mattress. The lower platform has two staples d (Fig. 3), 
arranged to slide on the vertical guide rods L, L, each rod being per- 
manently secured at the lower end to the side of the car, and at the 
upper end to the roof of thesame. The ye k has also two 
staples e arranged to slide on guide rods M, M, secured to the car in 
the same manner as the guide rods L, L. The opposite ends of the 











upper platform K are connected to the roof by the jointed rods N, 
and the opposite ends of the lower platform K' are connected to the 
upper platform by the jointed rods P, the rods in both instances 
being so situated as to support the outer edges of the platforms when 
the latter are lowered for night use. The inner edge of the upper 
platform is supported by its staples e, resting on the bent lower ends 




















of the guide rods M, M, and the inner edge of the lower platform is 
—— by its staples d, rene | on the bent lower ends of the 
guide rods i, L; Q, Q, are straps buttoned to the outer edges of both 
platforms, and connected to the roof of the car so as to prevent the 
recumbent ngers from accidentally falling from the berths. 
When the platforms have to be elevated out of the way, they are 
simply pushed upwards from underneath, when the jointed rods N 
and P will be bent inwards, and the staples d and ¢ of the respective 
on slid upwards on their respective guide rods until the plat- 
orm and jointed rods assume the position shown at W, Fig. 3, 
where they are held on the inside by a turn buckle or other 
suitable device f, and on the outside by a R, hinged to the roof 
of the car, and having a ey h, which underlaps the outer 
edge of the lower platform. en the platforms have to be lowered 
and arranged for night use, the board R is retained in the elevated 
position shown at V, Fig. 3, by the hook i, or other suitable —_ 
ance. Prior to raising the platform as above described, the head 
boards k, k, Fig. 1 (one of which is hin to each platform, and 
the upper edges of which rest against the jointed sok, are folded 
down under the mattress, and the pillars of the four berths 
are strapped to the roof, so that, when the platforms are elevated, 
the pillows are packed out of the way between the upper platform 
and the roof. The front edges of the platform are concealed by 
the hinged board R, which may be suitably ornamented on the 
outside; nothing appears, therefore, to indicat e p 
of the two platforms and their appurtenances, but a longitudinal 
box-formed projection at the corner ef the roof. After simply 
moving the twin buckle f, and raising the hinged board R, the 
platforms will at once fall and assume the proper ~—y for night 
use. To each end of the upper platform K is hinged a hook m 
(Fig. 3), arranged to catch into a pin, one of which is secured to 
each end of the lower platform K', thus maintaining the two plat- 
forms in close contact with each other, so that the upper platform 
only may be used as a sleeping couch, the lower platform being so far 
elevated as to afford head room for passengers occupying seats below. 
This arrangement affords ample convenience for a + a infant or 
reclining invalid, without disturbing the passengers below. A rod 8, 
a near the roof the car, above the ends and front of the 
rths, and to this rod are — curtains which may be made to 
inclose the whole of the berths as best observed on ref to 
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permanent divisions between the seats, are so hinged to the par- 
titions between the com ents that they can be moved back, and 
made to occupy @ position beneath the padded back 3 of the seat 
(Fig. 7), so that the latter is at once rendered available as a reclining 
couch. Above each row of seats thus converted into a couch two 
platforms, K and K' are suspended, constructed and arranged for 
adjustment in a manner similar to that described in reference to the 

latform shown in Figs. 1 and 3, and will therefore require no further 

ption. 





BRITISH ASSOCIATION. 


On Friday, in Section G, Mr. Scott Russell laid on the table the 
third report of the Committee on Steamship Performance. This, he 
said, was a very long document, consisting chiefly of very valuable 
tables which have been obtained from actual experimental trials with 
various steamships, most of them in actual practical work, some of 
them in her Majesty's Navy, and some of them employed in the mer- 
cantile service. He, therefore, gave a short epitome of the objects 
carried out by the committee during the last year. On Thursday a 
paper was read in this section b: r. Atherton, the chief engineer 
of Woolwich Dockyard, which had a most important bearing on the 
subject. Mr. Atherton showed that, by a little variation in the shape 
of a ship, as great a difference might be made on the freight of goods 
carried by her (that is, in her actual mercantile value), as there is 
between 100, and 132. In short, the proper shape of a ship for 
a particular purpose, as compared with an improper shape, 
would give as much as 32 on cent. profit, or loss, upon 
the performance of a ship. This, coming from such a quarter 
was a most important declaration, especially as, in Mr. Atherton's 
case, the result of vast experience. It showed that that was 
now established as a truth, in the mind of practical men, which 
this British Association, and this particular section, twenty 

ears ago, was ridiculed for attempting to establish. It was 
ormerly believed that, given the mid-ship section of a ship, her 
dimensions, and her displacement, there were all the elements of 
forming a good ship from those data, the form being an altogether 
immaterial matter, and more a question of taste than anything else. 
The British Association, however, instituted a series of most 
and costly experiments upon this subject, and carried 





the perspective view, Fig. 5. It will thus be evident that a space 
equal in length and breadth to that occupied by two car seats, and of 
the height of the car, is by the above-described contrivances ren- 
dered available for four convenient berths, each set of four berths 
being inclosed by separate curtains. 

In the side of the car at a point midway or thereabouts between 
two seats are placed two ventilators n,n (Fig. 1), one just above 
the platform ki, and the other above the platform K, these 
ventilators being of the ordinary valvular or any other construction 
whereby the admission of air into the interior of the car can be 
regulated at pleasure. It is also proposed to place in the roof of the 
car ventilators p of such aconstruction as to t of the free egress of 
tainted air, and to prevent the in of rain, one of these ventilators 
being situate above each set of four berths. Independently of the 
last-named ventilators there are placed midway between the > 
sides and at suitable distances apart larger ventilators r,r. By this 
system of ventilation an efficient supply of pure air is allowed 
to enter the car, whilst the tainted air caused by the presence 
of{a number of passengers crowded into a limited space has free egress. 

In the summer months, when it becomes necessary to open the 
windows of the car, the recumbent passengers would be much 
annoyed by dust, sparks, &c., but for the presence of wire gauze 
arresters T, seen in Figs. 2and 3. These dust arresters are secured 
to the exterior of the car, one arrester in front of each window, and 
they are so constructed that they can be moved away from the 
windows when the latter are closed. Similar wire gauze arresters 
may be secured to the exterior of the car over each ventilator n. 

nm reference to Fig. 2, it will be seen that a corner of the car is 
partitioned off at U, so as to afford ample room for a water-closet, a 
necessary adjunct to a sleeping car, and near this closet is a stove 
guarded by a grated shield uw, so as to prevent the clothes of the 
passengers from being burnt. This stove is so attached to the floor 
of the car as to be readily removed when its use is not required 
during the summer months. Near the closet U another space w is 
partially enclosed by a partition, and in this space isa bench or table 
containing any convenient number of wash basins z, z, above which 
is a pipe y (Fig. 1), furnished with suitable cocks, the said pipe 
communicating with a reservoir z, which contains a supply of water. 

Fig. 6 represents the body of a railway car having compart- 
ments, each compartment having two transverse rows of seats, three 
seats in each row, and the whole being otherwise constructed in the 
same manner as the cars ae See 
The padded arms 2, however, which in cars are used as 





them on continuously for a great number of years. Those experi- 
ments succeeded at last in satisfying the public of the value of form 
in a ship to such an extent that at the present moment there was 
no steam ship in the world now performing 14 knots an hour which 
was not a vessel made upon the exact form resulting from these 
experiments of the British Association. nee B And if, at this 
moment, 14 knots was as common as 10 knots was before the experi- 
ments took place, that 14 knots was due to the change of form that 
had taken place in steam vessels. He said it was absolutely due to 
this change, because he would give them this practical fact— 
that those 10-knots-an-hour steam-vessels, which were built on the 
old form, had as much as 1-horse’s power to propel 2 tons, while 
the vessels now performing 14 knots an hour required as little as 
one horse's power to three or four tons, and, in the case of the Great 
Eastern, as one horse’s power to nine tons, in order to propel them 
at 14 knots an hour. his fact was now recognised, : Pelieved, 
almost for the first time officially, by Mr. Atherton, a Government 
officer, who, in his report, gave it as the result of his experience 
that as much as thirty-two per cent. depends on giving a proper 
shape to a ship, with the same material. This was a fact which the 
committee had been very anxious to educe, and they had also 
desired to ascertain for every cular velocity of a ship what was 
the particular shape best suited to that velocity. ‘They had reason to 
believe the Admiralty would accede to the request made to them, to 
arrange for testing the weight of resistance of every ship by means 
of dynamometrical action, so as to enable them to determine for each 
steamship in the British Navy what was the real value of her form, 
as distinguished from the value of the ——s power of her 
engines. This had never been done, so far as he knew, with any 
ship in the British Navy. The kind of result they now had was 
different and of inferior value. He was happy to be able to mention 
that the form which resulted from the experiments of the British 
Association had now been — by the Admiralty; that the 
hollow water lines, or the form known as the wave line, 
were the lines on which they constructed their largest and fastest 
ships, including the Black Prince and the Warrior. The report of 
the committee, now ready for distribution, contained, in the first 
place, the performance of a large number of her Majesty's vessels, in 
the manner he had stated, the indicator diagrams being taken as a 
measure of the power, and the results accurately recorded. Other 
tables showed the performance of seven of her Majesty's vessels, 
and many merchant vessels, under a a some 
of them very peculiar. The committee they were doing « 
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great benefit to the merchant shipowner in furnishing him with a 
systematic table of records of the performances of his ships; and 

is was positively proved by the fact that this system of registration 
had been adopted with the vessels of the London and North- 
Western Railway Company for the last eighteen months, and that 
company having supplied to the committee the comparative results 
before records were kept, and since, it appeared that a great saving 
had taken place in money, in repairs, and in time, to the owners of the 
ships, and a greatly increased performance of the ships themselves. 
The committee were also enabled to furnish the returns of the whole 
postal fleet of the French empire, conducted by a company called 
the Messageries Impériales. Among the tables were given some 
valuable records of cases where ships had undergone alterations in 
various ways. 

After some remarks from Sir Edmund Belcher, 

The president intimated that it was not customary to discuss 
reports printed in the “ Transactions.” 

On Saturday last Section G. was occupied during the whole of its 
sitting with a series of papers, or statements, and discussion, relative 
to the best mode of constructing armour that should be as nearly 
impenetrable as it could be made; and, on the other hand, of 
making projectiles that no armour would be strong enough 
altogether to resist. Mr. Bateman, the President of the section, was 
in the chair. 

The first paper was read by Dr. Eddy, on “ A Proposal for a Class 
of Gunboats capable of Engaging Armour-plated ships at Sea.” He 
considered that there was some ground for apprehending that the 
heavy armour-clad ships we were engaged in constructing at such 
a great expense might be assailed with some chance of success by 
vessels much inferior in size and cost, but specially designed for 
this service. He wished to elicit the opinions of those who were 
most competent to forma judgment on the subject. Before engaging 
in an expensive rivalry by building ship for ship, just such huge 
vessels as our neighbours were building, we ought to satisfy our- 
selves whether, at much less cost, and in much shorter time, we 
could not construct a fleet of such ships as would pee those 
monsters, if not destroy them, and which, if numerically 
superior, would be a more reliable guard for our shores 
than a few large ships, however formidable those were in 
tiemselves. The first condition for such vessels as he con- 
templated was a clear superiority in speed over the enemy. 
Any invention for offence or defence that seriously reduced 
the speed must be fatal to its success. A second indispensable 
condition was such an amount of protection as would enable a small 
vessel to come to close quarters with a large ship and strike home 
without getting the worst of it. Granted superior speed, and he 
maintained that small vessels could do anything with an op- 
ponent of vastly superior weight, if able to approach her without 

sing crippled or destroyed. If it were impossible for a single 
vessel ever to get this opportunity, still it might not be impossible 
for one out of two or three to engage the monster. Might not a 
flotilla of comparatively small but active vessels have an advantage 
over a squadron of line-of-battle ships ?_ Whatever steam power and 
consequent speed were given to a heavily armed vessel, a superior 
rate might be given to another vessel the armament of which bore a 
smaller proportion to her size; therefore, the weight of metal and 
speed were, cateris paribus, in inverse proportion to each other. By 
reducing the armament to a very few guns—two or four only—of 
the powerful kind now manufactured, he thought the required speed, 
say 16 knots an hour, might readily be obtained. He would plant 
the guns so as to fire rapidly and simultaneously, with a concentrated 
force, on any point all round. (Dr. Eddy’s paper detailed the appli- 
ances by which he pr posed to carry out this object.) 

Captain Blakely, R.A., read a paper entitled “ Artillery versus 
Armour.” After thanking the section for the attention which.they 
had ever paid him he recounted some of the advances made in the 
construction of artillery during the past year. Those views on the 
strength of cannons which he had so long advocated had lately been 
acknowledged to be correct by both the Spanish and English 
Governments, and that, too, after a very long series of experiments. 
He exhibited a drawing of the new Spanish rifle gun, and explained 
its coustruction. The diameter of the bore is between Gin. 
and 7in. More than half of the gun is of cast iron, the outer 
portion of the breech only being formed of rings of steel. 
The extensive experiments to which he (Captain Blakely) had 
referred were made to determine the proper degree of tension 
for those rings, because on that point depended the efficiency 
of the gun, If the rings were too tight they burst before the 
central part; and if they were too loose the central part burst 
first, and perhaps left the rings whole. Captain Blakely added that, 
in his opinion, a great number of costly experiments might have 
been spared had Government placed a little more faith in his caleu- 
lations, which were not only made by himself, but by Dr. Robinson, 
Dr. Hart, and Mr. J. Longridge. As to the material of which the 
gun should be made he spoke with diffidence, disagreeing entirely 
from Sir W. Armstrong. Sir William had said he could get no steel to 
answer, and therefore preferred wrought iron, He (Captain Blakely) 
had made many dozens of guns, both of steel and wrought iron. He 
had used the latter, of various makers, and steel from very nearly all the 
steel makers in Sheffield, Leeds, and Liverpool; and, without excep- 
tion, he had found all the steels better adapted for the manufacture of 
guns than the wrought iron. Sir W. Armstrong had alluded to the 
construction of guns with wire in a way which left the impression 
that Sir William had hopes an efficient gun could be produced of 
that material. He (Captain Blakely) had not the slightest doubt of 
it: Mr. Longridge had made several very good guns of it. If it 
were so easy to build a 600-lb, gun of solid hoops, it would be 
equally easy, by using wire, to made one that would throw a 6,000 Ib. 
shot, or even a 60,000 Ib, 

Mr. Fairbairn, the President of the Association, made some 
observations on the results of experiments on targets at Shoebury- 
ness. He said the Government of this country had appointed a com- 
mittee, of which he had the honour to be a member, to investigate 
not only the sort of plates that ought to be used in covering the sides 
of ships of war, but also the quality of the material which ought to 
be employed for that purpose, that the best iron or steel might be 
selected, and that the greatest possible resistance might be obtained 
to penetration from shot or projectiles of any kind at high velocities, 
The committee had been sitting for many months, and a great many 
experiments had taken place at Shoeburyness at whicl he was 

resent. Those experiments generally indicated that, although we 
had very good iron in this country, yet, from what he coula learn of 
the quality of iron used in other countries, ours was not quite so 
good. We had iron as good as any other country in the world, but 
we had not yet arrived at that point of manufacture which should 
insure uniformity in the texture of the iron, and in the strength of 
the parts. He believed we should before long arrive at that point, 
and that the ironmasters of this country would be able to manu- 
facture plates of good quality, aud also calculated, in every 
respect, to fulfil the purposes they were intended for — power- 
ful resistance to shot of any description whatever. It would 
be the duty of the committee to do everything they possibly could 
to defeat Sir William Armstrong (“ hear, hear,” and laughter), and 
prevent him penetrating their plates; and no doubt Sir W. Am- 
strong would take all possible pains to smash them up as fast as ever 
he could. From the experiments that had been made it was found 
to be necessary, in order to give the greatest possible resistance to 
shot, not only to put on plates, but to have sufticient resisting power 
behind to withstand the deflecting of the plates from the velocity of 
the shot. Where there was a backing of teak or oak, whenever the 
shot did not go right thtvugh, the plate was indented into the 
wood, so as to prdve very“injurious, by breaking the bolts and 
attachments. His epinion was that the wood was totally unne- 
cessary; that it was better to have it iron entirely. He hoped 


the Government would consent to lave another target made on the 
principle that the attachments should be much stronger and 
better than it had ever*bgen before; and, at the same time, that 
there should be bolts which would not penetrate through the plates, 
to be serewed in about twelve inches apart, that the attachment 
might be secure, and the resistauneeas perfect as it possibly could be. 




















With regard to penetration of heavy shot at high velocity an experi- 
ment had been made to ascertain the exact velocity of the shot, and 
he believed that the velocity of most of them was about 1,1U0ft. per 
second. With the target that had been used, and the strongest gun, 
an 120-pounder, at 800 yards, the shot had never penetrated the plates, 
but made indentations, and the shot usually slid off at a certain angle, 
which was nearly always the same. All the plates were laminated. 
What was required, in order to give the greatest resistance to pro- 
jectiles of great velocity, would be to have the plates as nearly as 
possible homogeneous, provided we could obtain toughness, and at 
the same time strength. If that could be accomplished, so as to 
render or manufacture complete, and our vessels covered with plates 
of probably 5in. or 6in., according to the weight and power of the 
gun, he thought that ultimately they might offer powers of resistance 
to Sir W. Armstrong, or any other person who manufactured guns, 
to the power or force of a 3U0 Ib. or 400 Ib. gun. He was strongly 
of that opinion from the experiments at Shoeburyness, and he 
believed they would be continued for some time longer, till we 
arrived at the maximum strength of the plates to give the greatest 
possible resistance to shot of great weight and at high velocity. He 
thought it was also very likely that in the course of a few months 
more we might be able to ascertain what was the best and most 
accurate system of attaching these plates, and at the same time what 
were the proper thickness and quality of iron to be employed. 
(hastens) 

Tue Apmrratty Iron-Casep Sues. 

Mr. E. J. Reed read a very interesting paper “ On the Iron-cased 
Ships of the British Admiralty.” Atter glancing at the circum- 
stances under which the Admiralty resorted to the construction of 
iron-cased sea-going ships of war, he proceeded to point out the 
principal features of the ships which the Admiralty have thus far 
built, have begun to build, or purpose to build. Having noticed the 
Warrior and the Black Prince, Mr. Reed said the first of the new 
ships, the Achilles, which has recently been begun at Chatham 
Dockyard, very nearly resembles the Warrior and the Black Prince, 
The only difference bet.een her and those vessels is that her beam 
is slightly broader, and her floor somewhat flatter than her predeces- 
sors’, whereby her tonnage is increased from 6,139 to 6,089 tons, 
and her displacement from %,625 to 9,030 tons. All her other 


dimensions and all her essential features of consuuction are 
exactly like those of the Warrior, from which it may be 
inferred that the method of plating the central part only 


of the ship, which was introduced by Mr. Scott Russell, is still 
viewed with favour by the Admiralty designers. In the class of 
ships which come next, however, the Admiralty lave cousented 
to forego the plan of plating amidships only, and purpose 
plating the ship from end to end with thick iron. But, in order to 
do this, it has been necessary to resort to larger dimensions than 
the Warrior’s, and hence these six new ships, three of which have 
just been contracted for, are to be 20ft. longer than her, 1din. 
broader, of 582 tons additional burden, and 1,245 tons additional 
displacement. As the displacement is the true measure of the ship's 
actual size below the water, or of her weight, it is evident that the 
new ships are to be considerably more than 1,000 tons larger than 
the Warrior class. As their engines are to be only of the same 
power, their speed will probably be much less. This diminished 
speed is one of the penalties which have to be paid for protecung 
the extremities of the ship with thick plates. Another will probably 
be a great tendency to plunge and chop in asea way. ‘Lhe cou- 
struction of such vessels is a series of compromises, aud no one can 
fairly blame the Admiralty for building vessels on various planus, so 
that their relative merits may be practically tested. ‘The cust of this 
new class of ships will exceed that of the Warrior class by some 
£20,000 or £30,000, owing to the increased size. But it will certainly 
be a noble specimen of a warship. A vessel built throughout ot 
iron, 400ft Jong and nearly 6vft. broad, invulnerable from 
end to end to all shell, and to nearly all shot, armed with 
an abundance of the most powerful ordnance, with ports Yit. Gin. 
above the water and steaming at a speed of from 12 knots 
to 13 knots an hour, will indeed be a formidable engine of 
war ; and if the present intentions of the Admiralty are carried out 
we shall add six such vessels to our navy during the next year or 
two. It has not yet been decided whether these uew iron ships are 
to have their plating backed up with teak timber, as in the previous 
ships, or whether plating 6} in. in thickness without a wood backing 
is to be applied to them. All that has been decided is that whether 
the armour be of iron alone, or of iron and woud combined, its weight 
is to be equivalent to that of iron 6}in. thick. The designs of the 
ship have been prepared subject to this arrangement, and provision 
has been made in the contracts for the adoption of whichever form of 
armour may be deemed best when the time comes for applying it. 
I now come to notice a very different class of vessel, in which the 
hull is to be formed mainly of timber, the armour plating brought 
upon the ordinary outside planking. The Royal Alfred, Kioyal Oak, 
Caledonia, Ocean, and Triumph are to be of this class. Their 
dimensions are to be—length, 278ft.; breadth, Ssft. Gin. ; depth in 
hold, 19ft. 10in.; mean draught of water, 25ft. 9in.; and height of 
port, 7ft. They are to be of 4,045 tons burden, and to have a dis- 
placement of 6,839 tons. They are to be fitted with engines of 1,0u0- 
horse power. They are being framed with timber originally desigued 
fur wooden line-of-battle ships, but areto be 18ft. lngerthan those ships 
were tobe. They will form a class of vessels intermediate between 
the Hector and the Warrior classes, but, unlike both of them, will be 
plated with armour from end to end. They will be without knees 
of the head, and with upright round sterns, and will, therefore, look 
very nearly as ugly as La Gloire, although, in other respects, much 
superior vessels, being 21ft. 6in. longer, 3ft. din. broader, and of less 
draught of water. They will also be quite equal to her in speed, 
With respect to the armaments of the new classes nothing has yet 
been finally decided. I am able, however, to afford definite infor- 
mation respecting the number of guns which the various classes of 
our new ships will be able to carry. Of the Defence, Resistance, 
Heetor, and Valiant I shall say nothing, because they cannot be 
considered fit for the line-of-battle, or suitable for any other service 
than coast defence. Nor need I say more of the Achilles than that 
she will in all probability be armed with such ordnance as may be 
found to answer best in the Warrior and Black Prince. Inow come 
to the plated timber ships, and these may usefully be compared with 
the model French vessel La Gloire, which is 252ft. 6in. long, has an 
armament of 34 guns upon her main deck, and two heavy shell 
guns forward—36 guns in all. Now, our ships are to be more 
than 20ft. longer than her, and will therefore take two addi- 
tional guns on either side, so that they will carry not less than 
40 guns, if the ports are placed as close together as in La Gloire. In 
addition to this, they will doubtless have powerful ordnance on their 
upper decks for use under favourable circumstances. Let me now 
consider the pecuniary phase of this iron-cased ship question, We 
may fairly assume that the average cost of such vessels will not be 
less than £50 per ton, and that their engines will cost at least £60 
per horse power. Supposing these figures to be correct then the 
hulls of the eighteen ships will cost us £4,681,600, and their engines 
£1,143,000, together nearly £6,000,000. © When masted, rigged, 
armed, and fully equipped for sea, they will, of course, represent a 
much larger sum, probably nearly £8,000,000, © These estimates 
will afford some faint conception of the nature of that reconstruction 
of the navy upon which we may now be said to have fairly eutered, 
in so far as the ships themselves are concerned. But we must not 
conceal the fact that the introduction of these enormous iron-cased 
ships has entailed upon us the construction of other colossal and 
most costly works. We have now to provide immense docks for 
their reception, for at present we possess none suitable to receive 
them. Many considerations combine to exalt the importance of this 
part of the subject; but there is one which is paramount—viz., 
that we dare not send these ships against a French fleet unless 
we have docks for them to run to in the event of a disaster. We 
know not what may happen to these altogether novel structures until 
they have been exposed to successive broadsides or a heavy naval 
battery, and it would be niadness to send them cut to encounter a 
powerful fleet of vessels as strong as themselves, unless we are pre- 


pared to open docks to, receive, them in case of necessity. What is 











required in each case is deep water up to the entrance of the dock, a 
depth of not less than 27 or 28 ft. at the sill, anda length on the 
floor of the dock of 400 ft. These things are not combined in any 
dock in Great Britain, and certainly not in any of her Majesty's 
Dockyards. In this respect we are far behind our neighbours, who 
have docks at Cherbourg, Lorient, Brest, and Toulon varying from 
200 ft. to 720 ft. in length, and some of them 90 ft. wide. In 
order to place ourselves on an equality with the French navy, no less 
than to meet certain emergencies, we must, with a reconstructed fleet, 
found a collosal dock establishment on some favourable point on our 
southern shores, furnished with the means of carrying on extensive 
repairs in time of war. The most suitable of all positions is South- 
ampton water, and if we are wise enough to builda set of docks 
there before the time of war arrives, we shall have the satisfaction of 
knowing that the largest iron-cased ships now in contemplation will 
be able to run in and be docked with all their stores on board, and 
everything standing ; and with nothing less than this should we be 
satisfied. 

Sir J. Dalrymple Hay said he had been quite unexpectedly 
requested by Mr. Fairbairn, as being associated with the committee 
to which that gentleman had been referring, to address a few re- 
marks to the section, and must therefore be excused if they were 
erude and undigested. The labours of the committee had been 
addressed, first of all, to the quality of the material, viz., iron, by 
which the sides of ships or fortresses were to be protected. The 
mode of attaching that material was likewise an essential point, as 
also was the process by which the side of the fort or ship should be 
so constructed as to retain in position the material used for its pro- 
tection. It had occurred to the committee that it was by no means 
the best mode of applying the iron to cover ships of the old con- 
struction with shields or plates of armour. The days of wooden ships 
were entirely numbered, in his opinion. He would not say that this 
was the opinion of the committee, because their views were liable to 
modification from day to day, according to the evidence they had 
before them. The committee obtained, from a great number of 
manufacturers of iron in this country, a series of plates constructed 
of that description of iron which the makers themselves considered 
best adapted for the purpose in view. The plates began with a 
thickness of jin., with an ascending series of thicknesses up to 
8in. or 10in. The result of experiments went to show that the 
steely descriptions, or those which had been hardened extremely 
(and which went under various designations, as semi-steel, or homo- 
geneous iron), up to a certain thickness—about 43in.—possessed 
great resisting powers. But the committee ascertained, with, as he 
believed, positive certainty, that, after that thickness of metal had 
been attained, its brittle nature rendered it less advantageous, in 
resisting the blow of a projectile at a high velocity, than was wrought 
iron of the very best quality, but which should be soft and at the 
same time tenacious. So far as was hitherto ascertained, it appeared 
that all holes bored in the plates to attach them to a ship were 
a source of weakness. As yet the Iron Plate Committee had 
not arrived at any positive conclusions; they had before them 
a most interesting subject of inquiry, and invited the assistance 
and suggestions of all the inventors and scientific men of the 
country. What naval men were most afraid of was, not the solid 
missiles breaking through the ship's side, but the combustible mate- 
rials they might convey, and the danger of which would shake the 
firmest discipline. The committee could hardly hope to arrive at 
any mode of excluding altogether the cold shot from penetrating the 
iron side of a ship, but they did think it possible so to construct 
and plate a ship as that the hollow projectile impinging on its side 
should be broken to pieces before penetrating, and thus they would 
exclude the shells, red-hot shot, or liquid iron, which were the most 
terrific engines of war. Ile thought it of great advantage that the 
wooden ships which had been laid down and prepared for the 
English navy should not be entirely lost to the country, but con- 
verted into iron-sided frigates of great size and speed, because, 
though they were not of the most scientific construction, they were 
at least better than the vessels opposed to them. (Applause.) 

Sir W. Armstrong, having been invited by the president to make 

a few observations, said, although it was quite true he was engaged 
in the construction of a 800-pounder, and the operation had so far 
been attended with perfect success, still he found it a matter of very 
considerable difficulty. He would suggest to Captain Blakely that 
it might be better to begin with producing an effective gun, adapted 
for a 100-pounder, before venturing on such monsters as that gen- 
tleman appeared to have in view. He did not think it a matter of 
much importance to put on hoops with the accuracy of dimension 
which Captain Blakely contended was requisite. He entirely con- 
curred with Mr Fairbairn as to the great desirability of adopting a 
form of structure for iron-plated ships, which should obviate the 
necessity of using wood. He saw very great importance in that, 
because they would first get quit of great unnecessary weight ; 
they were then enabled to thicken their plates, and they also were 
relieved of the liability to the wood rotting, and having the ship to 
pull to pieces periodically for the purpose almost of reconstructing 
it. In the construction of these ships we must chiefly keep in view 
their adaptation for a small number of monster guns. Timber ships 
to be used against timber ships were very properly armed with a 
arge number of smaller guns; but iron-plated ships, to be used 
against plated ships, must be armed with the most powerful guns 
practicable. There wasa feeling among naval men that guns be- 
yonda certain size would be unmanageable; but we must bring in 
the aid of mechanical powers which we knew to be available in the 
movement and control of large masses, and not restrict ourselves to 
the use of hand-labour. (Hear, hear.) It would hardly be suffi- 
cient, in assailing iron-plated vessels, to punch small holes in their 
sides by means of ‘projectiles; but what was required was to be able 
to hurl huge masses, no matter of what form, so as to produce a 
great effect, and crush in the sides, if possible. This could only be 
done by guns of the very largest size. (Hear, hear.) 

Mr. Scott Russell said there were one or two general considera- 
tions on the subject which he thought nvust clear away a good deal 
of misunderstanding. The first was, that they should all set out by 
believing they would never get absolute impenetrability. Lf they 
set out with that belief, they would get rid at once of a thousand 
schemes for absolute impenetrability, and all the answers to them 
were likewise removed out of the way. The whole practical ques- 
tion was contained in this expression of a good sailor—* Whatever 
you do, for God’s sake keep out the shells.” (Hear, hear.) This 
brought them at once to the question whether punching out holes in 
the armour was a point of very great value or not. Having been in 
iron-plated vessels when they were fired at with these projectiles, he 
was able to say that one could stand behind an iron plate under those 
circumstances with a wonderful deal of comfort. (* Hear, hear,” and 
laughter.) One could be sure of “the shells being kept out.” Up to 
this time, however, it had been the custom to load the sides of aship 
with a dead weight of useless metal coating, doing a great deal of 
harm to the sailing qualities of the vessel. The committee were 
going to confer the great benefit on ship builders of constructing a 
number of targets to see what was the quantity of that iron 
which might be taken into the ship itself without depriving the 
coating of its efliciency, 80 as, in fact, to give its own strength to 
the vessel, besides serving as protection for it. As to the objection 
urged against the Warrior that the bow and stern were left exposed, 
the practical point to remember was this—that a ship could not 














carry armour along her whole length, if below a certain size. In 
order to carry that the Government has now been obliged to go 


much further in size. A 7,000-ton vessel would fulfil the conditions 
of a good war-ship, and yet carry her armour from end to end; but 
a 3,00u-ton vessel, if loaded in the same way, would possess no 
good sea-going quality combined with speed. 

Sir E. Belcher, in the course of some remarks on various points 
of the discussion, said Dr. Eddy’s proposals had been met by the 
very clear answer that the velocity in sma!] vessels could never 
equal that of the large ones with which they had to contend. The 
cocoa-nut fibre which Dr, Eddy thought of using was very liable to 
smoulder, and the salts by which he meant to render it uninflam- 
mable would corrode the iron so rapidly az to make the vessels use- 
' less in the course of a very few months. 
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THE PATENT LAWS. 


In the British Association, on Friday last, Mr. James Heywood, 
F.R.S., read a lengthy report from the Committee on the Patent Laws. 
It appeared that the Committee of the National Association for the 
Promotion of Social Science, recognising the general feeling which 
existed among persons interested in manufactures, that further reforms 
were required in the law relating to patents forinventions, and deeming 
the subject within the scope of their association, appointed a com- 
mittee to investigate the question, inviting the assistance of several 
gentlemen conversant with this branch of the law, and who had 
given considerable attention to the question. The result of the 
committee’s deliberations was embodied in the following resolutions, 
and reasons stated in the report for their adoption. The resolutions 
were :— 

“1, That all applications for grants of letters patent should be 
subjected to a preliminary investigation before a special tribunal. 

“2. That such tribunal shall have power to decide on the granting 
of patents, but it shall be open to inventors to renew their applica- 
tions notwithstanding previous refusal. 

“3, That the said tribunal should be formed by a permanent and 
salaried judge, assisted when necessary by the advice of scientific 
assessors, and that its sittings should be public. 

“4, That the same tribunal should have exclusive jurisdiction to 
try patent causes, subject to a right of appeal. 

“o,. That the jurisdiction of such tribunal should be extended to 
the trial of all questions of copyright and registration of design. 

“6, That the scientific assessors for the trial of patent causes 
should be five in number (to be chosen from a panel of thirty, to be 
nominated by the Commissioners of Patents), for the adjudication of 
facts, when deemed necessary by the judge, or demanded by cither 
of the parties. 

“7, That the right of appeal should be toa Court of the Exchequer 
Chamber, with a final appeal to the House of Lords. 

“8, That, for the preliminary examination, the assessors (if the 
judge requires their assistance) should be two in number, named by 
the Commissioners of Patents from the existing panel; the decision 
to rest with the judge. 

“9. That the committee approve the principle of compelling 
patentees to grant licenses on terms to be fixed by arbitration, or in 
case the parties shall not agree to such arbitration, then by the pro- 
posed tribunal, or by an arbitrator or arbitrators appointed by the 
said tribunal. 

“10, That a report be drawn up in conformity with the resolu- 
tious passed by this committee, and that the council, if such report 
be approved by them, be requested to allow it to be read at the 
meeting of the British Association to be held at Manchester this 
year.” 

In the report it was observed that the objects the committee had 
in view were to devise means by which those evils that had sprung 
from the changes lately introduced into the Patent Laws might be 
remedied, and better protection secured to property in inventions. 
Many matters of detail were discussed, but the minds of the com- 
mittee were chiefly directed to the best means of preventing grants 
for worthless or frivolous inventions, and to the constitution of a 





tribunal for objections and infringements. A preliminary examina- 
tion was considered essential, since the cost of patents had been so 
much reduced, and the facility of obtaining them was so great. 
The notion that an inventor had a right to a patent for any inven- 
tion, whatever its merits or want of novelty, leaving to subsequent 
investigation the question of validity, was founded on erroneous 
views of the principle on which patents were granted. The object 
of the Legislature in excepting inventions from the law against 
monopolies was to benefit the public, who, being thus restrained | 
from the exercise of a right, must receive some advantage in return, 
which advantage was to be found in the invention for which a 
patent was granted. The assessors referred to would virtually dis- 
charge the functions of a jury, and they would find all such facts as 
were necessary under the direction of the judge. 

r. Hughes read the resolutions passed at a meeting of the | 
ow Patent Law Reform Association, held the 30th of August, 
1861. 






Sir W. Armstrone on Parents. 

Sir. W. G. Armstrong then read the following paper “ On the 
Patent Laws” :-—-Having lately on a public occasion expressed my | 
opinion on the impolicy of the law of patents for inventions, I will 
take the present opportunity of amplifying my remarks on that 
subject, and in so doing I feel that I can pursue no better course than 
to relate, in the first place, some of my own personal experiences of 
the operation of that law. Soon after I began to direct my attention 
to artillery the late Mr. Brunel consulted me upon a plan of con- 
structing a cannon by enveloping an internal tube with wire. In 
theory the idea was perfectly sound, but there were various practical 
difficulties and objections to be removed. After fully considering | 
these Mr. Brunel determined to have a gun made upon this plan at 
his own expense, and I undertook to carry out the experiment for 
him. But just as I commenced to do so it was discovered that only 
a few weeks before a patent had been taken out for the same idea, 
and Mr. Brunel was, in consequence, precluded from proceeding | 
with his project. Now with great respect for the ability of the 
gentleman who in this instance was enabled to acquire a monopoly 
of the idea, I must be allowed to observe that if Mr. Brunel and 
myself had remained at liberty to pursue the experiment the public 
would have had at least a double chance of realising the possession 
of such a gun. As it is, the practical objections to the plan are still | 
unremoved. This example, which is not an exceptional one, 
exhibits both the impolicy and the injustice of the law. It was im- 
politic to prevent Mr. Brunel from applying his talents and his 
money towards the attainment of an object of public importance, | 
and it was unjust to give the monopoly to another without proof of | 
priority of idea. Cases of this kind must necessarily be of frequent 
occurrence, because similarity of circumstances will constantly 
suggest similar ideas to different minds, and the man who first applies 
to the Patent-oflice puts a stop upon all others who are directing 
attention to the same subject. I will give another example of a 
different kind, but equally cogent as the last. In the year 1849 the 
Great Northern Railway Company proposed to use for their 
railway carriages a solid wrought iron wheel—that is to say, 
a wheel in which the spokes, nave, and rim were made 
of wrought iron, welded into a continuous piece. Among 
others I sent in a pattern which was one of those chosen, 
aud contracts were entered into by the company with the 
successful competitors. I had no ‘suspicion that any patent 
existed applicable to wheels of this nature, and I believe that the 
other makers were equally ignorant on the subject. But after the 
contracts had been completed and the wheels delivered, a claimant 
appeared who produced a patent taken out in 1835, and which had 
been lying dormant for upwards of thirteen years, waiting until 
other persons had succeeded in rendering a wheel of that description 
practicable. This example shows in a strong light a vice which 
runs through the whole patent system—viz., treating the mere 
scheme as the essential part of the invention, and the working out as 
a matter of minor importance. In the present instance the scheme, 
or so-called invention, amounted to nothing. No one wanted to be 
informed that such a wheel would have to be made by welding 
separate pieces of iron in the centre and at the rim as described by 
the patentee. There could be no difference of opinion on that head. 
The only question was how to proceed in order to produce the wheel 
of a good quality and at a marketable price, and on these points the 
specification was useless. The patentee, therefore, did not advance | 
the art of wheel making one jot. In all probability he never made a 
wheel or tried a single experiment, and yet he succeeded in | 
levying a tax upon those who, by their outlay and labour, 
had surmounted the real and only difticulties of the case. 
I will mention one other example, which, though a very ridiculous 
one, is pertinent to the present subject. 

During the Crimean war, when attention was naturally much 
directed to the improvement of artillery, a certain inventor brought 
to the Ordnance Select Committee a collection of about 100 schemes, | 


| 





| exclude from consideration the interest of the inventor. ¥ 
| examine, therefore, what advantages would naturally accrue to him, 


| stantially in the same position as at present. 


| section. 


which, he stated, embraced every form of gun that could possibly be 
invented. If, therefore, the committee would only make terms with 
him they need never be troubled with any future claimants. The 
committee were overwhelmed with the multiplicity of the designs, 
and begged the inventor to make aselection of those he considered 
the best. He accordingly picked out a large number for a first 
examination, and these were handed over to Mr. Anderson, at that 
time the inspector of machinery, for his report. Mr. Anderson, of 
course, found them acollection of those crude ideas which pen-and- 
ink inventors can produce in unlimited numbers, and which are 
almost worthless until reduced to practice. The committee, there- 
fore, by his advice declined to entertain them. Now, whether this 
fertile inventor had sufficient confidence in his schemes te induce 
him to take patents for them, I do not know, but the law would 
certainly have permitted him to do so. He had only to pay the fees 
and invest his ideas with a semblance of practical detail, in order to 
take possession of a wide field of invention, to the exclusion of all 
persons having the mens and qualifications necessary for arriving 
at practical results. This readiness to give protection to mere 
schemes is the bane of the system. The obstructive tendency of the 
Patent Laws is aggravated by the fact that, in addition to the patents 
which are legally valid, there are an enormous number incapable, 
if properly opposed, of being enforced at law, but to which people 
quietly submit rather than incur a troublesome and expensive litiga- 
tion. This is a necessary consequence of patents being indiscrimi- 
nately granted to all applicants, without investigation of their 
claims; and it would be difficult to remedy the evil by any pre- 
liminary inquiry that it would be practicable to make. ‘The number 
of patents, valid and invalid, is becoming perfectly frightful, and it 
is impossible to make out with any certainty what one is at liberty 
to invent orto use. There is probably not one patent in twenty of any 
use, or ever likely to be so, unless—as in the instance of the railway 
wheels—they should happen to be rendered practicable by the 
labours of others, and then the patentees would step in and carry off 
the profits. Under the present state of things every inventor is 
compelled to become a patentee in mere self-defence. If he omit to 
do so, he may fare like Mr. Brunel in the case of the wired gun, or 
he may have his invention taken from him entirely by another 
person patenting an improvement, and rendering the original un- 
saleable without it. On the other hand, if the original invention be 
patented, then the public suffers because no one will make improve- 
ments to be absorbed by a patentee. ‘The system is full of crooked- 
ness. As an argument for patents, it is urged that the product of a 
man’s inind should be deemed his property. But who can say that the 
invention of a patentee was not conceived by other persons as well, or 
that he had the priority? If the invention be his property, why take 
it from him at the end of fourteen years? It is said if copyright 
can be supported, why not patent right also? But the two cases 
are widely different. Copyright does not enable the author of a 
book te prevent other persons from writing on the same subject, 
or using his ideas. ‘There need be no fear of two persons 
writing independently the same book, but they may easily happen 
to invent the same thing. Copyright, therefore, can create 
neither impediment nor injustice, but patent right does both. It 
cannot be disputed that the Patent Laws, by restricting the free 
use of ideas, do in that respect, at least, obstruct invention; and 
if, on the other hand, it be contended that, by means of the re- 
wards they hold out, they also encourage it, the most that can 
be said is that they pull opposite ways. But surely, if this be all, 
there can be no suflicient warrant for such arbitrary interference 
with liberty of action as is exemplified in the first of the three 
cases I have related, and which may be regarded as typical of a 
large number of similar cases. For my part, I believe the 
efficacy of these artificial rewards is much overrated. The eager- 
ness with which persons contend for the mere honour of an in- 
vention, and the zeal with which investigations in science are 
pursued where no money reward is attainable, show how little 
cause there is to anticipate that men would voluntarily consign 
their inventions to oblivion in the absence of pecuniary recompense. 
Like all other faculties, that of invention gives pleasure in the 
exercise, and no factitious stimulus can therefore be necessary to 
insure its activity. Although the Patent Laws ought to be 
discussed solely in reference to public policy, it would seem oy to 

et us 


supposing monopoly to be withheld. In the first place he gets the 
start of all competitors. ‘The presumption is, he will understand his 
subject better than other people, and therefore be able to keep the 
lead in improvement. The public have great faith in a name, and 
when he once gains a reputation he will obtain a preference not 
easily to be lost. If he be a poor man to begin with he must be 


' content to struggle with difficulty, whether there be a patent law or 


not. How successfully he may do so without the aid of patents and 
with what beneficial results to himself is exemplified in the career of 
George Stephenson and many others of the same class. In my own 
case I became an inventor before I had capital at my command or 
was engaged in a suitable business. In some instances I have 
availed myself of the Patent Laws and in others not, and I am 
satisfied that if those laws had not existed I should have been sub- 
I will mention one 
case of my unpatented inventions, because the circumstances 
happen to be known to Mr. Bateman, the chairman of this 
I allude to certain valves of a novel construction, which 
were first applied to the aqueduct pipe of the Manchester Waterworks, 
Those valves, though not patented, and though afterwards exten- 
sively used in other great waterworks, have been, | believe, exclu- 
sively supplied by the firm of which I am a member. ‘They are, at 
the same time, open to all the world to improve upon, and the only 
thing I complain of is that in the event of a patented improve- 
ment being ingrafted upon them, they would be taken out of my 
hands and monopolised by the patentee. Under any state of the 
law cases will occur of hardship and inadequate reward, and these 
ought to be met by grants from the State. The public could well 
afford to be liberal in this respect if they escaped the imposts of the 
present system. At all events, hardship and injustice are not pre- 
vented by the existing Patent Laws, but rather the reverse. The man, 
for example, who was mainly instrumental in bringing into use the 
screw-propeller, one of the most important inventions of the age, 
was unable to obtain any advantage from the law, while another 
person who conceived the simple idea of enabling one postage 
stamp to be easily separated from another by punching a series 
of little holes between them is placed in a_ position to 
obtain an exorbitant recompense from the Government. The 
system is lavish in its rewards, and is easily put in force in cases of 
small inventions, which would quickly come to light without 
the aid of protection, while it is seldom of much avail in the case of 
great inventions, requiring long investigation and gradual and labo- 
rious advance from step to step for their development. 1 readily ad- 
mit that the law of patents for invention is capable of amelioration. 
A special tribunal of legal and scientific men to decide all questions 
of patent right and to exercise discrimination in the granting of 
patents would be attended with much good, although not free from 
objection. Compulsory licenses and the abolition of the right to 
patent foreign inveutions would also be improvements ; but I regard 
the whole system as unnecessary and impolitic, and see no other 
complete remedy for its evils than its entire abolition, Before I con- 
clude I must take exception to a passage which occurs in our presi- 
dent’s inaugural address, in treating of this subject. He says :— 
“It is asserted by those who have done the least to benefit their 
country by inventions, that a monopoly is injurious.” Now, to say 
nothing of myself, those who have taken the same view as I do are 
not men to be referred to in such terns. It is strange that this ques- 


| tion cannot be discussed even by one holding the dignified position 


of President of the British Association without verging on perso- 
nalities. If the remark were true, the argument would remain un- 


| affected. Whether it be true the public may judge. (Sir W. Arm- 
| strong’s remarks were frequently applauded.) 


The other papers read were by Mr. Thomas Webster, F.R.S., 
“On Property in Inventions, and its Effect on Arts and Manufac- 





tures ;” by Mr, Macfie, “On Patents considered Internationally ;” 
and by Mr. W. Spence, “ On Patent Tribunals.” 

The discussion on the whole series of papers then commenced. 

Mr. Fairbairn, the President of the Association, in reference to a 
remark of Sir W. Armstrong, assured that gentleman that “ per- 
sonalities” were a commodity he never dealt in, (Laughter.) He 
had not intended any condemnation of Sir W. Armstrong, and was 
extremely sorry if any remark of his (Mr. Fairbairn’s) had been 
offensive; but he maintained that the principles to which he had 
oe) expression in the passage referred to were correct. (Hear, 

ear. 

The discussion, which was rather animated, lasted until late in 
the afternoon. It was shared in by Mr. Fairbairn, Lord Wrottesley, 
Mr. Grove, the Mayor of Manchester (Mr. Curtis), Captain Blakely, 
and the Right Hon. J. Napier, who briefly expressed concurrence in 
the report of the committee. 

Lord Stanley, in the course of some remarks on the subject, said 
he did not think it would ever be found that the public or the 
Legislature were willing to say that inventors should not be pro- 
tected or rewarded. He was quite sure the State could not reward 
them, and thus we were thrown back on some system of reward of 
the nature of a patent. But the practical reforms to which it seemed 
to him—whether they could be effected or not—attention ought to 
be turned were the question of compulsory licenses, the question of 
forfeiting patents which were lying idle and not worked out in 
practice; and the question of a ag yf inquiry, conducted by 
competent persons, who would able to pronounce whether an 
invention really were novel or not. (Applause.) 


Proressor Rogers on Patents. 


On Tuesday, in the Section for Economic Science and Statistics, 
Professor Rogers read the following paper on the question. He 
says:—Can patents be defended on economical grounds? The 
section is aware, perhaps, that the desirableness of allowing the 
right expressed by the word “patents” has been to some extent 
discussed in another section, and that several distinguished persons 
have already announced their views on the subject. But this 
question is so vexed, so important, is so germane to economical 
science, and should be so absolutely determined on economical 
grounds, that I feel I may be justified in calling the attention of the 
section to it anew in the briefest possible manner, A patertis a 
monopoly, a sole privilege of sale. Now, there is nothing, I sub- 
mit, more thoroughly acknowledged by economists than the doctrine 
that a legal privilege of sole sale is one the onus probandi of which 
is constantly thrown on the person claiming it. It is well enough 
to call it a property, but property does not exist apart from but by 
the sanction of the State, and it is with public opinion to deter- 
mine whether any particular kind of property should be acknow- 
edged, it is met that a particular person has an interest in a 
perticular object that determines whether that interest shall be 
secured to him, bit the conviction that it is desirable for society that 
such a privileye cr interest should be maintained, Property, too, is 
hardly a-knov ‘edged to be that which others are precluded from 
acquiring equally with the existing possessors. It does not follow 
that a monopoly is necessarily an evil. The ownership of land, 
seeing that land is not capable of indefinite extension, is a mono- 
poly ; but no person wishes that a landowner should be dispossessed 
of a permanent interest in the estate he possesses. It is even pos- 
sible to conceive that in the infancy of any manufacture it may be 
desirable to start the manufacture by that process of protection 
which we all so earnestly disclaim in our own country. but, if it 
can be shown that the public good is compromised, or the fruits of 
labour mulcted, in order to maintain a factitious price, the monopoly 
becomes a mischief, and the privilege which the owner claims is a 
public injury. The advocates of protection by patent should be 
prepared to show, in the first place, that the —— they claim for 
invention is one which it is in the interest of the public to maintain. 
It is, they must say, needful, in order that a particular convenience 
be had, that its price te enhanced. In order to get a thing at all, 
you must pay an enlarged value for it—a value enlarged beyond the 
natural price, and set at the discretion of the sole seller ; a discretion 
limited only by the presumed interest he bas in not raising the price 
beyond the » Anat. for his commodity. His self-interest is 
his single guide in the price he assigns to his work; and 
would not this be equally powerful in stimulating those in- 
ventive faculties for which he now claims that protection which 
is, as it has been often described, a robbery of others? Invention— 
aud I include adapted invention—is calleda property. But in what? 
In an historical fact. At some time or the other—say the 1st of 
January—A. B. delivered in his specification of a useful invention, 
and forthwith secures rights to a sole manufacture. On the 2nd 
of January C. D., an independent thinker, delivers in his specifica- 
tion, identical in many points with that of A. B.—for inventions are 
not casualties, and adaptations of inventions are generally rigidly 
deducted from previously existent powers—and is deprived of the 
right of monopoly. There is, I believe, seldom to be found a case 
in which any great discovery has not been simultaneously made 
from two or more points at once. In the domain of pure science 
this is notorious. Is it not equally notorious in that of applied 
science, or are invention and adaptation a guess, and patent rightan 
acknowledgment in the property of a lucky chance ; and can a man 
have a right to tax indiveatly a community because he has been the 
first to register that which it is equally possible for others to acquire, 
and which others generally simultaneously do acquire ? Some of the 
most useful—if we judge by their sale—of manufactures are not 
protected by patents. The owners of these trade secrets—and a 
secret is a man’s own property till he announces it—do not seek the 
aid of the Registration or Patent-office. The advantage derived by 
invention is not necessarily secured by the patent—-it can be equally 
secured by secrecy. Since I have been here | have had a intomy 
hands a.paper containing a general invitation to members of the 
association to certain manufactories in Manchester. I see that the 
trade is excluded from some of these establishments, and I gather 
that patents are not sufficient to protect, though they are abundantly 
powerful to discourage, invention. If the inventor can keep his 
secret, he can command the market which acknowledges the value of 
his invention, and affix his price to his own product, till some one 
else not only equals but rivals him by improvement. It is this 
pr vilege, not founded on invention, but on an accidental priority of 
In. ention, securing to an individual a prolonged monopoly, which 
the public is called upon to maintain by a price enhanced beyond 
the natural or market price. It is said, perhaps, that useful inven- 
tions would be lost if secrecy were substituted for patent rights, and 
it has been alleged that the patent is granted because the secret is 
communicated. But the secret may be kept and the patent declined 
at the inventor's discretion. Furthermore, who is it that searches 
the records of the Patent-office to appropriate lapsed inventions? 
Who is there that consults them, except he who does it to discover 
whether heis not hindered in improvements by some person who has 
registered a principle or a process which he has not used, but 
which another has discovered along with such details in application 
as make the invention available instead of impracticable, or which 
in the race after monopoly he has not yet had funds for rendering 
availiable to himself. But even if some useful secrets are lost, and 
it is doubtful whether they ever are, does this contingency counter- 
balance the confessedly enormous evils which affect the existing 
practice, or any shape it may take, and which rather hinder useful 
adaptations than further utilities? I venture, then, on asserting 
that the privilege of patent (1) does not stimulate invention ; (2) does 
not come within the definition of that protection to property and 
the acknowledged duty of the State to maintain intact the labour of 
individuals; (3) acts as a hindrance to improvement, by being a 
check on the freedom of beneficial discovery; (4) is an illogical 
acknowledgment that an accidental priority of discovery is the 
ground for allowing a sole property; (5) can have all its reason- 
able advantages secured by secrecy, and is constantly superseded 
by secrecy; (6) is a tax in the fullest sense on the consumer. 
No doubt, if patents were abolished there would be interests 
compromised. There are those of the capitalists, the pur- 
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chasers of patents, and those of barristers who are habitually 
engaged in the prosecution and defence of patent rights. There is 
an advantage, and an advantage of the highest and most beneficial 
kind, in the purchase of inventions, with a view at once to preclude 
competition and to occupy the market. But the benefit is to that 
distinguished and favoured individual the producer, and the loss is 
to the despised but universal consumer. But the wildest claims of 

rotection in the most benighted times did not reston a more unreason- 
ing and selfish interest than those which form the argument for this 
problematical succour to invention, and this real injury to the com- 
munity, and this beneficial interest accorded to capitalists. There 
was an interest of a highly beneficial kind and of a definite material 
value in rotten boroughs. But it is not definite now-a-days. A 
patentee is the purchaser of a privilege of taxation. No doubt there 
is a portion of the public which is largely interested in the existence 
of the present system. Sothere was in the old settlement law, when 
legal reputations were founded on the success with which an advo- 
cate could eject or fix a pauper on either of two litigating parishes. 
But it is no argument for the system. A trial for a week and a juror 
withdrawn at last is a well known event in the vindication or defence 
of these precious rights. I have made no illusion to copyrights. 
They stand on a totally different basis. It is almost a moral 
certainty that two or more persons will simultaneously discover a 
scientific process. It is a physical impossibility that any two 
persons shall simultaneously write the same book or design the same 


pattern. Literary property cannot be a secret, for its essence is 
publication. It needs protection, for it is ostentatiously unpro- 
tected. 


Mr. Webster contended there was no real distinction between 
copyright and patent right. The learned professor had drawn for 
his facts on fiction, for his arguments on his fancy. If brains were 
not to be protected why should land be ? And justice to the inventor 
was consistent with public policy. 

The Mayor of Manchester maintained that patent rights stimulated 
invention. 

Mr. Joseph Napier also spoke in favour of the Patent Laws. 

Mr. Grove, Q.C., Mr. E. Hill, and other gentlemen spoke on the 
same side, 





LAW’S SAFETY CAGE. 

Tus invention, by Jesse Law, of Hollinwood, Lancashire, is 
intended to prevent the overwinding of pits’ cages or skips. 

Fig. 1 is a front view of the brake of a winding engine, shown in 
connection with the apparatus constructed according to the inven- 
tion; and Fig. 2 is a plan view of the same. a is the brake wheel ; 
} is a screw shaft; ¢ is a pendent or suspension lever, working back- 
wards and forewards on the same; e are nuts for use as set nuts in 
adjusting the distance on the screw shaft, through which the said 


























pendent lever shall work, which must be proportionate to the depth 
of the mine; fare horizontal levers in connection with the brake ; 
g are catches or stops on the same; A are the horizontal levers in 
connection with the engine for shutting off the steam, and j are their 
catches or stops. When the said pendent lever has traversed the 
said screw, and is in contact with the set nuts or collar with which 
it is furnished, the lever strikes against the catches, and lifts the 
horizontal levers fand h, thus shuttiug off the steam and putting on 
the brake at the same time. 4 is an ordinary foot lever for putting 
en the brake; and J are hand levers for operating on the steam 
valves. 





Tue Derence.—The iron steam frigate Defence, 22, ¢00-horse 
power, steamed into Chatham Harbour on Saturday. The Defence 
crossed Shields bar at four p.m. on Thursday, and at ten o'clock the 
same evening left the mouth of the Tyne. Her engines worked 
admirably, and notwithstanding that only half speed was main- 
tained, and occasionally scarcely that, 10} knots an hour were easily 
made, the screw making 52 to 60 revolutions per minute, with a 
pressure of steam of only 20]b. During the run round the coals 
fell short, and wood had to be burnt in the furnaces. For six 
hours after leaving the ‘Tyne violent southerly winds were 
experienced, but subsequently the wind was light from the 


south and south-west. The Defence being the first of the 
iron-plated frigates which has actually been at sea great 
anxiety was felt as to how she would behave when 


meeting the swell which always sets in from the German 
Ocean, coupled with a strong gale. The result, however, has been 
most satisfactory, the huge vessel pitching but very slightly. 
Although without a single spar or an inch of canvas set, she steamed 
as steadily and was as easily managed as a river steamboat. The 
engines Were never once stopped until the Shipwash was reached 
at twelve p.m. on Friday, twenty-six hours after leaving Tyne- 
mouth, the distance run during that time being 210 miles, the 
steamer never once being at full speed. The Defence left the Ship- 
wash, where she had anchored for the night, at six a.m. on Saturday, 
and dropped her anchor off Chatham Dockyard at 12.45 p.m. Later 
in the afternoon she steamed higher up the harbour, and was placed 
alongside the floating shears. Notwithstanding her great size this 
was accomplished with the greatest ease, 





LONGRIDGES WATER CIRCULATION 
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Mr. R. B. Loncrinae, of Manchester, has patented a mode of cir- 
culating the water in steam boilers, and which we have thought best 
to illustrate, inasmuch as it combines some decidedly novel features. 
We apprehend, however, that Mr. Longridge has made one or two 
claims without having demonstrated by experiment that the means 
which he proposes may be made to act. We shall be glad to hear of 
the practicability of the invention. We copy the specification :— 

“ My improvements relate to the better and more rapid circulation 
of water in steam boilers, and consist in effecting this by means of 
the momentum or impulsive force of a jet or jets of water issuing from 
the boiler or boilers, in which the circulation of the water contained 
therein is to be improved or increased, or from another boiler or 
boilers. The water which passes through a suitable pipe or pipes or 
apparatus conducting it from the boiler or boilers to form and supply 
the jet or jets, has, as it issues, the velocity and impulsive force , ad 
to the pressure within the boiler or boilers whence it issued. It is 
then received into another suitable pipe or pipes or apparatus, 
through which, by reason of the momentum or impulsive force it 
has acquired, it passes and is returned and delivered to the boiler 
or boilers from which it issued. Thus, by withdrawing or ing 
off water from one part or parts of a steam boiler or boilers (by pre- 
ference the upper part) and returning the same water to another 
part or parts of the same boiler or boilers (by preference the lower 
part), I effect a better and more rapid circulation of the water in the 
boiler or boilers than is usually obtained. 

“ Although I have stated above that water is withdrawn from the 
same boiler or boilers to which it is subsequently returned, in sore 
cases it may be desirable that the water withdrawn from one boiler 
or boilers be discharged and delivered into another boiler or boilers. 

“*My improvements also consist in effecting the same object, 
namely, the better and more rapid circulation of water within steam 
boilers by the employment of a jet or jets of steam in combination 
with a jet or jets of water issuing from the same boiler or boilers, or 
of water the temperature of which is not less than the jet or jets of 
steam, and acting and operating in manner analogous to what has 
been already hereinbefore described, so far as regards a jet or jets of 
water only. 

“ My improvements in the supplying water to steam boilers consists 
in the use and employment for this purpose of a jet or jets of water 
issuing from the boiler or boilers to which the water is to be sup- 
plied, or from another or other boilers of equal or sufficient pressure, 
and acting and operating by means of the momentum or impulsive 
force of such jet'or jets upon or in combination with a jet or jets or 
astream or streams of water to be supplied in manner analagous to 
what has been already hereinbefore described. Fig. 1 represents an 
elevation of my apparatus under one modification of construction as 
adopted and applied to an ordinary cylindrical boiler with two in- 
ternal cylindrical flues; and Fig. 2 a transverse sectional elevation 
of the same. 

“ A is the pipe leading from the boiler to the circulating apparatus ; 
the part A of this pipe within the boiler is bent or turned downward, 
so that the open end shall be below the working level of the water 
within the boiler, in order that during the working of the circulator 
water only shall pass along the pipe to the circulator; B', a valve or 
tap in the pipe A, by which to admit or suspend the supply of water to 
the circulator; C, a case enclosing the two conical pipes or pieces D 
and E, the conical piece D being in connection with the pipe A, and 
from the smaller end or aperture of which (when the circulator is 
in action) the water issuing constitutes the jet of the circulator. The 
lower conical pipe or piece E, which receives the jet of water issuing 
from the jet aperture D, is in connection with the pipe F leading to 
and connected with the lower part of the boiler. At some convenient 
me of this pipe F is placed a valve G, to prevent reflow of water. 

n this modification I have shown this valve at the boiler end of the 
receiving pipe of the circulator as preferable. H, a tap or valve for 
the purpose of facilitating the starting of the circulator, by inducing 
a current of water through the pipe F. The distance between the 
apertures of the two conical pipes or pieces D and E is adjusted and 
regulated by means of the handle wheel I, upon the spindle of 
which is a worm worked into a toothed rim K on the conical piece 
D, so that by turning round the conical piece D, it is elevated or 
lowered as requisite; L, an overflow pipe to carry off the water 
splashed over from the action of the jet into the case C ; M, a circular 
slide by which the apertures N,N, in the case C are opened or 
closed, in order to see and examine the jet, or otherwise. The 
action of the circulator is as follows:—The tap or valve B being 
opened, the water passes from below the level of water in the boiler 
along a pipe A, through the tap or valve B into the upper conical 
piece D, issuing from the small end or aperture of it in a continuous 
Jet, with the velocity and impulsive force proportioned to the pres- 
sure within the boiler. I is received in the lower conical piece E, 
and carried on by its impulsive force or momentum through the 
pipe F and valve G into the lower part of the boiler. Thus constant 
circulation of the water within the boiler is effected, the greater or 
less rapidity of which is of course, determined by the size and 
velocity of the jet. In starting the circulator, it is facilitated by 
opening the tap H first, then on opening the tap or valve B a con- 
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tinuous jet of water will issue from the aperture of the upper conical 
piece D, which will be received by and pass rapidly through the 
lower conical piece E, and pire F, and valve G, so long as it remains 
open. On closing the tap H the momentum and impulsive action of 
the water in the pipe F will at once open the valve and flow into 
the boiler. 

“Another part of my present invention, which consists in the 
use of a jet or jets of water in combination with a jet or jets of 
steam issuing from the same boiler, or of water having at least equal 
temperature to the jet or jets of steam, is also illustrated in Figs, 1 
and 2, where in addition to the apparatus already described as 
regards when the circulator is acting witha jet of water only. O is 
a steam pipe communicating with the steam space in the boiler, and 
provided with a stop valve or tap P, and connected with the 
circulator by the conical jet piece Q passing into the centre of the 
conical piece D, so that the jet of steam issuing therefrom will 
act with and be in combinatiou with a jet of water, as previously 
described. 

“My improvements in supplying water te steam boilers is re- 
presented in one arrangement by Fig. 3, which is a slight modifica- 
tion of Figs. 1 and 2, similar letters denoting corresponding parts. 
In this the conical piece forthe jets of water from the boiler is at D, 
and there is an additional conical piece D' beneath or around it, the 
feed water for the supply of the boiler passing between them and 
encircling the jet from the boiler as it issues from the conical or jet 
piece D, and passing on together and issuing from the aperture of the 
conical piece D! as one jet, and thence proceeding as before described 
with reference to Fig. 1 and 2. The quantity of the supply of feed 
water may be regulated and determined by the height of the conical 
piece D relative to the conical piece D', so as to increase or decrease 
the amount of annular opening between them, it being regulated by 
the wheel handle 1; the lower conical piece E is likewise made 
adjustable as to height by the wheel handle I', in order to determine 
the distance apart of the two conical pieces D! and E.” 


PARTZ’S APPARATUS FOR EXHAUSTING AND 
COMPRESSING AIR. 


Tus invention, by F. W. Partz, of New York, United States, of 
improved apparatus for exhausting air and producing air blasts, 
consists in producing a permanent current of air by continuously 
subjecting volumes of air to the pressure of columns of water or 
other fluid by means of a wheel or cylinder partially immersed in 
the fluid, and revolving on a horizontal axis; which wheel or 
cylinder is divided into convolute compartments, so arranged that 
with each revolution they alternately take in through openings at 
the periphery volumes of air and of fluid, both of which are forced 
by hydrostatic pressure to the centre of the wheel, and are discharged 
through a hollow shaft into an adjacent chamber, whence the fluid 











flows back to its source through an opening near the bottom thereof 
into the first chamber, while the compressed air passes out under 
pressure through an opening or a pipe adapted to the air chamber 
for the purpose. Fig. 1 is a vertical longitudinal section of the 
improved generator, and Fig. 2 is a transverse section of the same. 
a is a cylindrical vessel divided into two chambers 1 and 2 by the 
vertical partition 6, which does not quite extend to the bottom of the 
vessel, thus leaving a communication between the two chambers. 
At the top of the chamber 2 is an opening wide enough for a free 
access of air. Fig. 1 shows a vertical section, and Fig. 2 a front 
view of a wheel composed of two parallel discs c, d, and three coiled 
or convolute partition plates e, e, ¢, that are interposed between the 
discs, and are curved in the same direction from the centre to the 
periphery, thus forming three coiled or convolute compartments or 
tubes 3, 3, 3 (Fig. 1), which communicate at the centre with the 
cylinder or hollow shaft f that rests in the air-tight journal g (Fig. 2). 
The driving shaft h which lies in the water-tight journal ¢ is solid. 

In working this machine the vessel @ is filled with water to about 
the height of the shaft h, and power is applied to the pulley &. 
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FLEETWOOD’S ROLLING METALS. 


Tus invention, by D. J. Fleetwood, of Birmingham, has for its 
object improvements in apparatus for rolling metal. In the manu- 
facture of various articles of metal, such as forks and spoons, it is 
necessary to increase the width and diminish the thickness of a strip 
of metal or “blank” at its ends. This is commonly done by cross 
rolling, and for this purpose a pair of rollers, supported at both ends 
by standards in the same way as rollers for ordinary longitudinal 
rolling are now employed, and these cross rolling rollers are also 
similarly furnished with couplings and driving pinions, which 
require their separate standards. In working these rollers, the ends 
of the strips or blanks to be cross rolled are placed through the end 
standard and between the ends of the rolls, the surfaces of which 
are here at the required distance apart, the space between the rolls 
being either parallel or tapering as may be necessary. 

















Now, according to this invention, this apparatus is simplified so 
as to reduce the space it occupies, its first cost, and also the labour 
and expense of adjusting it to each change of pattern. For this 
purpose a set of driving pinions are employed mounted in standards 
as before, the necks of the pinions, which usually are coupled with 
the rolls, are caused to project beyond the standards on each side, 
and to each of these necks is keyed or fixed a ring of hard metal 
(or the lower rings may be cast with the necks). The peripheries 
of these rings form the rolling surfaces, and are for this purpose 
suitably formed as may be required, and as is practicable with the 
rolls now used. In consequence of there being no standard beyond 
the rolling surfaces, the work is placed between them more readily 
than when ordinary rolls are employed, and in order to change the 
pattern, it is necessary only to substitute for the hard metal rings 
previously in use on the necks of the upper pinion other rings of 
suitable size and form. 

Fig. 1 is a front elevation; Fig. 2 a side elevation, and Fig. 3 
shows a section of one of the rolls separately. A, A, are the 
framings or standards between which the pinions B, B, are received 
and work. The bearings or standards receive the bearings or 
brasses C, C, for the necks D, D, of the pinions or wheels B, B. 
The necks D, D, of the pinions B, B, project through the standards 
80 as to receive the rolls F, F, so that the one pair of pinions which 
are between the standards A, A, give motion or drive two pairs of 
rolls which are outside of the standards. In Fig. 3 the rolls F, F, 
are shown to consist of rings of steel, keyed or otherwise fixed on 
the necks of the pinions. 








CRICHTON’S LIFTING SCREW PROPELLER. 


Tue illustration represents a mode of lifting screw propellers, 
patented by Alexander Crichton, of Cork. 

Ais the hull of the ship; B, the after sternpost: C, the forward 
sternpost; D, the rudder: E, the narrow vertical opening or trunk, 
which nesd only be of sufficient thickness to permit of the sliding 
door or shutter passing up and down freely; F’, the chamber formed 
in the stern of the ship for the purpose of enabling the screw to be 
drawn thereinto or housed, as shown and described. The lower 
part or portion of this chamber marked F"', need only be of a width 
sufficient to enable the piece of screw shaft a, a, a, to move radially 
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therein. a, a, a, is the aftermost piece of screw shafting, with the 
propeller attached; it is connected at the fore end to the next 
length of shafting by a joint or coupling b, formed like a hinge, so 
that it can be raised into the position shown; or lowered when 
desired, without disconnecting the shafts; c, c, c, represents the 
chamber formed by the division of the inner sternpost, and serving 
as a quadrantal guide, in which the piece of shafting a works; 
d, d, is a long bar or strut, screwed and working into a nut e, the 
lower end fitting into the cup / (which is attached to the upper half 
of the inner sternpost, bush, or pipe), and keeping the screw shaft 
and propeller in their places when the machinery is at work. 








| of the ordinary construction. 


| to let off the steam collecting therein. 
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Fic. 1 is an elevation of an engine, the invention of W. H. C. Voss, 
of Berlin, one-half of the figure being in front view, and the other 
half in section ; Fig. 2 is a plan; Figs. 3 and 4 show in plan view 
and in vertical section on an enlarged scale the steam cut-off valves 
and their fittings; and Figs. 5 and 6 represent in cross-section and 
front view one of the shutter valves detached. 

A, A}, are a pair of cylinders communicating by means of cast 
iron pipes a and 6 with the third cylinder A*, in which is enclosed 
the turbine wheel B. The pipes a and 6 are severally furnished 
with shutter valves a! and b', ‘Thecylinders A and A! are each fur- 
nished with floats H, which are intended to follow the surface of 
the water which is forced into these cylinders alternately by 
steam pressure, and by rising or falling, as the case may 
be, the floats will, by their connection with the valves S and 8', 
shut off the steam from one cylinder when the water bas 
arrived at a certain depth, and turn on the steam to the other 
cylinder, thus causing a reverse flow of the water. The steam 


| forces the water contained in the cylinder A! through the valve of 
| the pipe a into the cylinder A’, the valve b' in the tube 6 being 


closed. The water now passes through the turbine wheel B to the 
bottom of the cylinder A*, whence it is discharged, through the lead- 
ing-off pipe B and its valve, into the cylinder A. The flow of the 
water in this direction continues until it falls below the float H 
in the cylinder A'. When this has occurred the float will 
act on the steam valves, and produce the reversed flow. Thus 
the water contained in the engine is forced backwards and 
forwards from the cylinder A to the cylinder A', it being always 
obliged to pass through the cylinder A? containing the turbine 
wheel. The cylinders A, A', are made of sheet iron (like steam 


| boilers) and closed by domed covers, on which are mounted the 


steam valves S and S! respectively. These cylinders are also pro- 
vided with safety-valves 1, steam-gauges 2, and water-gauges 3, 
On the top cover of the turbine 
cylinder A? is mounted a gland L for the turbine shaft N 
to work in, and this cylinder is in like manner provided with a 
safety valve 1, steam gauge 2, and water gauge 3, to indicate and 
This steam makes a fly wheel 
on the shaft N unnecessary, as it acts on the water in the cylinder A* 


| at the moment when the direction of the steam supply is reversed, 


thereby producing a regular motion of the turbine. The bottom 
cover of the cylinder A? is furnished with a gland L', through 
which the shaft N passes to a cup bearing M firmly attached to the 
brickwork. The three cylinders rest on a foundation of brickwork, 
and are bricked in up to their top covers, leaving a space F of about 
five inches across all around them for the reception of wood ashes, as 
a non-conductor of heat. There is an opening P left in the founda- 
tion to give access to the bearing M for the purposes of cleaning and 
lubrication. The cylinder A* is divided into two parts by a cast 
iron ring p resting on an angle iron rivetted on its inner surface. 
This ring p supports the water guide q of the turbine B. The pipesa 
from their respective cylinders enter the cylinder A? a little above 
the ring pand are bolted steam-tight to that cylinder, but the pipes d 

















enter below the division ring p and are also fixed steam-tight to 
the cylinder A*. The turbine wheel is firmly keyed to the shaft N, 
but the shaft works freely in the guide g. On its upper end is 
keyed a driving pulley KR, and to steady its motion it may run in 
another bearing above this pulley if required. 

By referring to Figs. 5 and 6 it will be seen the valves 5 are each 
composed of a set of three separate valves ¢, t, t, shutters. These 
shutters are allowed to open at an angle of sixty degrees, and they 
fall back when released from pressure by their own weight; 
8, 8, 8, are stop pins for preventing them from opening 
too far. By arranging the opening of these valves as shown 
at Fig. 1 the water as it is alternately forced from the cylinders A 
and A!', into the cylinder A*, will always be obliged to enter that 
cylinder above the partition p. The steam valves 8 and 8', mounted 
on the top covers of the cylinders A and A', are constructed alike, 
and after the manner shown at Figs. 3 and 4. The steam from the 
steam generator (which may be any suitable arrangement of steam 
boiler) passes through a pipe c (furnished with the shutting off 
valve F and is distributed into the pipes e and e', leading — 
tively to the steam valves S andS'. ‘The relative position of these 
valves 8 and 8! to each other is such that one permits the steam to 
pass through while the other shuts it off. They are constructed in 
the following manner :—/, is a small cylinder furnished with a 
flange to permit of its being bolted down to the cover of the 
cylinder A. On the top of the cylinder fis screwed the steam 
pipe e, and to the bottom the pipe i is attached; there are 
rectangular openings z'! made in the periphery of this cylinder 
through which the steam passes into the cylinder A; g isa hollow 
cylinder keyed to the valve spindle g', which carries at its upper end 
an arm g*?. This arm g? is connected with a similar arm g* on the 
spindle of the other valve S', by a coupling rod g*. In the elbow of the 
steam pipe e there is a screw v, which fits steam-tight, and through 
which passes steam-tight the spindle g'. This screw v keeps down 
and presses against each other the several discs contained in the valve 
cylinder f; A is a hollow cylindrical piece which fits with its outer 
surfacesteam-tight against the cylinder /, and through its centre passes 
the valve spidle g'. It is pierced with three openings z', z', z', whose 
centre lines form an angle of one hundred and twenty degrees with 
each other. The hollow cylinder g is also formed with three open- 
ings, 2, x, z, in the top corresponding with the openings z', r', 2’, 
of A, and with lateral openings z, z, 2, corresponding with the open- 
ings z', 2!, in the cylinder 7; In the base of the cylinder g, there 
are again three openings x, z, x, and corresponding with these there 
are in the disc &, below the cylinder g, three openings z', z', z', the 
openings in the top of the einiuginemels the time when the 
openings in the base of the cylinder g are closed. Into the elbow ¢ 
fits steam-tight a copper pipe i', for carrying the waste steam into 
the air or toa condenser. The pipe i! of the valve S and the pipe # 
of the valve S' run into one pipe. The lower end of the valve 
spindle g', of each valve carries a disc / (see Fig. 1), with three arms, 
to which are affixed the ends of three wires having their opposite 
ends attached respectively to three crank levers n, n, n, mounted 
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within the cylinders A and Al. These levers move in a vertical 
plane, and their pendent arms carry the floats H, by means of 
suspension wires 0, 0,0. The floats it will be seen are firmly 
attached to their wires 0, 0, but-are allowed to slide up and down 
thereon, the wires 9, 0, 0, being provided with knobs on their ends 
to prevent the floats from falling off. The rise of the floats is also 
limited by means of fixed rings G. ' 

In order to work the engine water is let into the cylinder to a 
given height, determined by gauges provided for the purpose, and 
steam is then adrhitted to one of the side cylinders and allowed to 
press upon the surface of the water contained therein. By this 
means the water will be forced through the shutter valve on to the 
turbine, and passing through it under pressure it will give rotary 
motion to the tarbine shaft N. This water will then flow up the 
pipe that connects the second side cylinder with the space 
in the middle cylinder below the turbine, and pass the shutter 
valve of that pipe. In rising into this chamber the water 
will carry up the annular float H, and the float in the other chamber 
sinking with the fall of water caused by the pressure of the steam 
this float will, by reason of its weight, cause the steam supply valve 
to be closed and the eduction pipe to be opened. An opposite action 
will take place in the cylinder that has just received the increased 
supply of water, and the steam now entering will force the water 
into the cylinder A? as before, and continue the rotation of the 
turbine shaft N. In this manner the alternate pressure of the steam 
on the water in the two side cylinders will be repeated, and the 
motive power thus gained will be given off by the driving pulley R 
on the turbine shaft. 

he filling of the three cylinders A, A!, and A%, can be effected 
through one of the safety valves. The cylinders A and A! are to be 
half filled, the water will then rise to the top of the cylinder A*. 
‘The steam coming in contact with the cold water will be condensed 
at first, and will not have the desired effect until it has communicated 
a certain amount of heat to the water. 

We have illustrated Herr Voss’ invention in consequence of the 
interest with which it has been received by a number of engineers. 
We must remark, however, that it does not allow of the steam being 
worked expansively, and the escape of steam, from the heated water, 
during exhaustion from either end must involve an excessive waste 
of fuel. We need hardly add that the whole contrivance is very 
complicated. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 








SIR W. G. ARMSTRONG AND THE PATENT LAWS. 


Sin,—As you observed, in your publication of the 30th ult., “the 
pitent question is not likely to rest.” By the way, I read with 
great amusement the article from the London Review which you 
reprinted in your number of the above date. J presume the amuse- 
ment of your readers was your object in doing so, as I cannot sup- 
pose that yeu concur in the extremely peculiar sentiments expressed 
in that article, some of which are indeed put forth in such mysterions 
terms that it requires somewhat more than a complete knowledge 
of the English language to understand what is meant by them. I 
am not going to waste either my own time or yours in grappling 
with every proposition put forward by the Lonion Review, but 1 
should really like to call attention to the remarkably clear an iucid 
argument contained in that paragraph which forms the last but one 
of the article as reprinted in your paper. 

“As society,” quoth the London Review, “is now constituted, 
every invention is the consequence of numerous other inventions 
previously made.” What a remarkably astute man the writer in the 
Lindon Review must be! To ordinary minds the connection 
between the “ present constitution of society” and the fact of every 
invention being a consequence of previous inventions is by no 
means clear I should like to know with whom this profound re- 
mark really originated, as, according to the notions of the London 
Review, there is no such thing as a new idea, and, therefore, this 
observation, among other things, must be a “ consequence” of some- 
thing which has gone before. It would be a most curious 
and interesting discovery if it could be found out where 
all the useful ideas first came from. Unfortunately the London 
Review does not attempt to enlighten us on that point, but, 
after sapiently remarking that each invention is “only some 
little addition to the common and general stock,” this omni- 
scient journal goes on to tell us that “how much of it” 
(ie, the invention, I presume) “may really be already conimon 
property, or known before to other men, and only to be 
brought into use by their” (@e., the other men’s) “co-operation and 
assistance, are obviously matters which no legislation can possibly 
provide for.” Who ever supposed that legislation could “ provide 
for” how much of an invention was known before to ofher men, 
or “only to be brought into use by their co-operation and assist- 
ance?” The sense and grammar of the London Review are about 
ou a par, but as I think no one likely to be misled by such drivel, I 
will not reap 7 to occupy your space by any further remarks on 
the vagaries of that journal. 

My chief object in now addressing you is to call attention to 
the “reasons” which Sir William. Armstrong has been stating, at 
Manchester, during the meeting of the British Association, to have 
led him to the conclusion of the “inexpediency” of the Law of 
Patents. His “reasons” appear to be nothing more nor less than 
these :— Ist, That the late Mr. Brunel and himself were prevented 
(and very properly so, «5s most persons will say) from making use 
of, and applying to their own purposes, a certain invencion of Capt. 
Blakely. Kt.A., without the consent of the latter gentleman, although 
the gallant inventor stated that all the royalty he asked for was nil 
during any experiments that might be necessary, and one shilling 
per ewt, on the weight of the guns made on that system after the 
invention should be perfected; and, 2nd, That when the Great 
Northern Railway Company, several years ago, proposed to make use 
of wrought iron wheels welded in a particular form, he, among others, 
sent in patterns, and made offers for the supply of such wheels, 
but afterwards found that his ideas on the subject were not new, 
but had been published to the world in the epecitication 
of a patent which had been taken out by another person t tirteen 
years previously. Here are Sir William Armstrong's “ reasoxs” for 
objecting to the grauts of patents for inventions! Because be has 
been prevented from applying the inventions of others to serve his 
own private purposes he affects to consider patents mischievous, 
and, feeling the paucity of his own ideas, he snarls at those who 
have gone before him in suggesting useful improvements. For 
my own part I consider this explanation of Sir William's to be 
truly valuable, as it shows upon what kind of grounds those who 
would deprive the inventor of his legal rights are basing their 
arguments. It goes entirely to confirm the remark made by the 
worthy president of the Association, that it is those who have done 
the least themselves who are most ready to exclaim against the 
patents granted to others, a remark which, it appears, went so com- 
pletely home in a certain quarter that Sir William thought it neces- 
sary to get up and protest against the inference which he, not un- 
naturally, feared mal be drawn from it. How far the public will 
sympathise with the selfish propensity which would exclude others 
from the benefits which Sir William Armstrong has taken care to 
secure to himself, it is not difficult to determine, and I think a general 
concurrence will rather be found in the straightforward and manly 
sentiments of the Mayor of Manchester, as expressed at the same 
meeting. As his worship said, the inventor cannot benetit himself 
without bevefiting the State. 1 find, however, I am extending my 
remarks beyond the length I had intended, and therefore will, 
for the present, conclude them, but, with your permission, I will 
next week offer some further observations on this subject. 

8, Surrey-street, Strand, London, Henry Drierry, 

September 11th, 1861. 








Sm,—The controversy caused by the attack made by Sir 
William Armstrong, at Sheffield, upon the Patent Laws, will 
only be further provoked by his explanation of that attack at 
Manchester, on Friday. It is clear, from his observations, that 
certain patents for inventions now exist which he would prefer to 
evade rather than purchase. As I am a patentee of a projectile for 
muzzle-loading rifle ordnance, I venture (with your permission) to 
offer a few remarks, through the medium of Tue ENGINEER, in 
defence of the system which is attempted to be violated by one who 
ought to have been the last to do so. My object in patenting my 
invention was not with a pecuniary view so much as to prevent a 
repetition of what has already occurred with me—I mean the con- 
struction of a shell which, on explosion, breaks into a “ multitude of 
pieces,” although the select committee of that day (January, 1855) 
considered its structure “complicated.” Yet this shell, when used 
with the Armstrong gun, stands unrivalled for its destructive 
properties—but not so the gun. 

Now, sir, is it either honest or fair that “inventions,” the pro- 
duce of the mind, should be appropriated in any such manner without 
first obtaining permission from the inventor. Is an inventor not to 
be alike entitled to the benefit of his invention (if there be any in 
it) as a labourer is to his hire, or as an heir-at-law is to an inherit- 
ance? If there are certain patents taken out for inventions which 
prevent Sir William from carrying out his projects, why does he 
not come manfully forward and argue with the patentees for the use 
of them, instead of finding fault with the patent laws, which, with 
sundry other assistance, have enabled him to attain the top of the 
ladder he is now attempting to throw down ? , 

Since Sir William is considered so very liberal in supporting 
charitable and other public institutions, why is he so anxious to 
have the ideas of others, without purchase or acknowledgment, 
made use of by the thousands of craftsmen under his command for 
the purpose of keeping up a “name,” which, he says, “the public 
have great faith in.” 

It is unnecessary for me to notice his observation on “similar 
ideas,” as it will, I have no doubt, be sufficiently handled by those 
more able to do so than Wm. Benson. 

Fourstones, Sept. 10, 1861. ? 


PROJECTILES. 


Str,—I am thankful to know that there isa journal such as yours, 
conducted upon such latitudinarian and meritorious principles, 
whereby we can communicate with the scientific world, and, if it 
will not be encroaching too much on your valuable space, I shall 
feel favoured by the insertion of this letter. 

Some time since I communicated with Sir William Armstrong 
relative to an improvement in ordnance, and received a reply to the 
effect that he believed my ideas to be erroneous; but I cannot agree 
with Sir William upon this point any more than I can with his 
peculiar notions of the right of every man to the labours of his own 
brain. Itherefore wish to lay it before you and your readers, since, 
by disclosing it to Sir William Armstrong, it has become public 
property. 

It isa known law in mechanics that it requires a greater amount of 
power to overcome the inertia of any given body than it does to 
keep that body in motion after its inertia is once overcome; and J 
believe this law is applicable to projectiles as much as to any other 
inert matter, For example, take a common bow and arrow, and, 
holding the bow steady in one hand, discharge the arrow with the 
other, and note how far it carries; after which, take the same bow 
and arrow, and, instead of holding it steady, swing it, previous to 
discharging the arrow, thus first overcoming its inertia—taking care 
to discharge the arrow ere the motion thus given to it is exhausted, 
and a great advantage will be gained in the distance it carries. 

therefore conclude that if the inertia of a bullet be overcome, 
and a momentum acquired previous to its being discharged, an 
advantage will be gained in like proportion. 1 do not wish to enter 
into details as to the manner by which it may be made practicable, 
but simply to lay the principle before your readers. 

sincerely trust the time is at hand—when every operative 
mechanic will be able to secure his inveution at a nominal cost—for 
patent reform; not as Sir William Armstrong, perhaps, fondly anti- 
cipates, but a reform that will facilitate the security of inventions at 
a much less cost. At present the patent law is simply a genius tax. 
England, first in literature and science, must hang her head and 
blush to acknowledge that she levies a tax upon genius. 

I would suggest that inventors be granted provisional protection 
gratuitously, thus giving them time to turn their ideas to account, 
and then let them pay for further protection when they have really got 
an invention to patent. Then, indeed, would England's inventive 
genius be developed. 

I am myself a practical mechanic, and know full well the diffi- 
culty experienced in securing inventions, I am now acquainted 
with intelligent operative men who have inventions, but cannot 
bring them out, nor will they divulge them. How many grand in- 
ventions are thus carried to the grave. 

T may perhaps here remark that I find operatives, with whom I 
am generally associated, universal in their disapprobation of Sir 
William Armstrong's crude notions of patent reform. 

I trust such notions may be buried in oblivion, and also thank 
you for your zeal in the cause, 

8, Cleaver-street, Kennington, 

September 1: th, 1861, 


Watter Arter. 


NITROGEN AND CARBONIC OXIDE. 


Sm,—I am obliged by Mr. FitzGerald’s criticism on my theory of 
the identity of N and CO in chemical composition, and shall imme- 
diately proceed to answer it. In tie first place I must confess that 
the tone of his criticism is, it seems to me, rather too dogmatical. 
When a new theory appears—requiring, if true, a modification of 
old ideas—the dogmatising spirit is ever too ready to start up and 
say that, the new theory being guilty of the crime of being new, and 
of greatly altering old ideas, it must either be at once condemned as 
false, or at least received with the greatest possible amount of dis- 
like and disfavour. This natural but unscientific tone also pervaded, 
in a much greater degree, the relative communication of your other 
correspondent “An Atom.” It will, no doubt, be banished from all 
further discussion on this subject. 

It also seems to me that Mr. FitzGerald’s criticism is liable to the 
charge of being unfair; for I can never regard as a fair mode of 
criticising anew theory to dwell upon one or two minor points 
which it is alleged (truly or untruly) it does not explain, and to 
ignore the numerous points, including all those of fundamental im- 
portance, which bear it out. The Copernican theory itself, when it 
was first advanced, and long afterwards, though explaining the 
positions and motions of the heavenly bodies in a most beautiful 
and simple, and as we would now say, truthful looking manner, 
could not answer certain objections of no small weight which arose 
out of and against its doctrines. Mr. FitzGerald must therefore, on 
his present principles of criticism, have been a rejecter of the Coper- 
nican theory when it was propounded by Copernicus. Yet Coper- 
nicus was right, and Mr. FitzGerald would have been wrong, even 
as matters then stood; and since then the objections have been 
deprived of all weight, and have been even converted into proofs of 
the truth of the theory ; for all truth is ultimately found to be self- 
consistent and self-supporting. 

So, in like manner, the theory that N and CO are the same in 
chemical composition, though in different states, is borne out by their 
agreement in the fundameutal points of their atomic number, com- 
bining volume, and specific gravity. Surely Mr. FitzGerald, when 
he retlects upon the matter, will not be disposed to disregard this 
agreement, On the contrary, he must doubtless regard it as a matter 
of the very highest importance in coming to a conclusion on the 
question at issue. In my opinion, according to all the laws of sound 
argument and inference, and of the inductive method of arriving at 
truth, it raises so strong a presumption in favour of their identity 
that it is only to be overcome by the existence of facts clearly irre- 
concileable with such identity ; and as the constitution of N and CO, 





as proven by their atomic number, combining volume and ific 
gravity, is seen to be the same, the facts, if any, opposed to the view of 
their identity, are necessarily limited to differences in action. Now 
theiraction is the same, exceptin so far as modified by their differences 
in state. Of course a difference in state must cause a difference in 
action. Toshow how slight a difference in state makes a great differ- 
ence in action need I remind you of the great difference between the 
action of malleable iron and steel and cast iron? How the difference 
in state between N and CO may be held to have arisen I showed in 
my last communication. What that difference consists in I also 
showed. How the differences in action are the natural result of the 
differences in state I also showed. At the same time the general 
action of N and CO is substantially similar. Therefore, the atomic 
number, the combining volume, the specific gravity, and the general 
action of N and CO being the same, what more is required to 
establish their identity in composition ?—their differences in action 
in certain respects having been fully accounted for in thorough 
accordance with such identity. 

Having thus answered Mr. FitzGerald’s objections comprehen- 
sively, I shall now advert to them seriatim. He commences with dog- 
matising about what are the causes of allotropic forms of the same 
substance, and that allotropy can only modify chemical affinities to 
a limited extent, and is not perpetuated in chemical combination. 
Now, in my opinion, the essential or primary cause of allotropy is 
still unrecognised in science; but into that point it is unnecessary 
to enter as regards the question now at issue. But with reference to 
Mr. FitzGerald’s second assertion, that allotropy does not greatly alter 
chemical affinity, it is, in a number of cases, utterly opposed to the 
fact. For instance, so very greatly does allotropy alter the che- 
mical affinity of phosphorus, that allotropic phosphorus has no 
affinity for oxygen at all, while ordinary phosphorus has the very 
greatest. But 1 certainly do not require to plead the case high in 
this respect as regards N and CO, for their chemical affinity is only 
affected to a comparatively slight extent by their different states, this 
difference in state, as already mentioned, being that the atoms of 
oxygen and carbon are more closely united together in N than in 
CO, arising from the cause mentioned in my last communication 
Hence, from such close union, the undecomposable, inert nature of N— 
undecomposability and inertness being kindred results. Hence, from 
the less close union of its constituent atoms, the more decomposable, 
more aftinitive, more active nature of CO, decomposability, affinitive- 
ness, and activity being kindred results. In short, from this simple 
cause (simplicity being, in general, cne of the great marks of theo- 
retic truth) springs all the differences in action between N and CO, 
their chemical affinity and mode of action remaining closely the 
same, as I intend to show in a subsequent communication. 

As regards Mr. FitzGerald’s third assertion, that the allotropic 
state is not perpetuated in chemical combinations, it is, there can 
no doubt, as unfounded as his preceding assertion has just been seen 
to be. These hasty dogmatic sweeping generalisations are utterly 
opposed to the spirit and progress of science. If, for instance, the 
difference between the states of N and CO is the greater compact- 
ness of the atoms of carbon and oxygen in N, why should this com- 
pactuess not be perpetuated in the chemical combination of N with 
other gases? Will Mr. FitzGerald, apart from mere assertion, show 
any specific ground or reason for holding that it would not be per- 
petuated? 1 do not know nor can conceive of any. 

Mr. FitzGerald next refers to the action of charcoal and the 
diamond with oxygen, but I am at a loss to comprehend what he 
means to infer from it with regard to the point at issue. He says 
the product of the action in both cases is carbonic acid gas, and that 
this shows the diamond and charcoal to be of the same chemical 
nature, “and that on no other grounds could the assertion of identity 
be maintained.” This, 1 may remark, is again too sweeping, for 
diamonds may have been made in the laboratory of nature from 
charcoal; and as man’s chemical knowledge advances he will, in all 
probability, be able to perform the same process, and thus, on this 
ground also, be able to assert their identity in chemical composition. 
Charcoal and the diamond were not known at one time to be of the 
same composition any more than N and CO. In truth, judging 
from appearances, nothing could have been deemed more unlikely. 
The diamond, from its compact nature, was most refractory; but, by 
the use of powerful means, was at length compelled to disclose the 
secret. In all this there is and will be the most striking analogy 
between it and N. And if Mr. FitzGerald refuses to believe, not- 
withstanding the great mass of proof adducible, that N and CO are 
identical in composition, so, I have no doubt, there were individuals 
who, in like manner, refused to believe that the bright and 
beautiful diamond was the same in composition with black, ungainly- 
looking charcoal. 

Mr. FitzGerald next proceeds to say, “ Assume that N and CO are 
identical, though existing in very dissimilar allotropic forms, by 
effecting combination of CO with an equivalent of oxygen carbonic 
acid is obtained. According to the hypothesis of H. K. the com- 
pound should be identical with nitrous oxide, or N combined with 
an equivalent of oxygen. Yet the two gases are dissimilar in every 
respect. hat this should be the case cannot be explained by any 
reference to the known facts in connection with the doctrine of 
allotropy.” ? 

I have to remark on this that I do not admit that N and CO exist 
in very dissimilar allotropic forms. As already remarked, the whole 
difference between them in state seems to be simply this, that the 
atoms of carbon and oxygen in N are more closely united than those 
in CO. And for the very reason that this difference between them 
does exist, I cannot admit that NO and CO, should or can be identical. 
Anyone who knows anything about chemistry must be aware what 
very different effects flow from a slight change in the substance. 1 
have already explained the difference in action between N and CO, 
and the difference between NO and CO, is, consequently, exactly 
what was to be expected, and I have no doubt that, on reflection, 
Mr. FitzGerald will be fully disposed to concur in this view, and also 
to recall his assertion that it cannot be explained by any reference 
to the known facts in connection with the doctrine of allotropy. 

Mr. FitzGerald then concludes with stating that “ until N is formed 
fromthe elements of CO, oruntil COcan be obtained from a compound 
of N, these facts—[the facts founded on by Mr. F., and commented on 
above ]—“and all chemical analogy and induction must be_con- 
sidered as sufficiently disproving the theory advanced by H. K, 
Surely among the compounds of N with hydrogen, chlorine, and 
carbon, H. K. should be able to discover some trace of the presence 
of so unmistakeable an agent as oxygen gas.” 

Tam strongly inclined to think that Mr. FitzGerald will now be 
disposed to conclude, after perusing this and my last communication, 
that facts, analogy, and induction, when rightly viewed, and when 
duly reflected on, are all in favour of the theory that N and CO are 
identical in chemical composition, and only differing in state. I 
have no doubt whatever that N will yet be formed from CO arti- 
ficially, when the latter shall have been subjected a sufficient length 
of time to the action of electricity, thereby causing a closer union 
of each atom of carbon with each atom of oxygen. For it may be 
assumed that the greater power of artifically applied electricity will 
accomplish in a short time what the weak electricity of the 
atmosphere took hundreds, or thousands, or perhaps millions of 
years to accomplish. e 

Why no trace of oxygen can be discovered in the compounds of N 
with hydrogen, chlorine, or carbon, arises simply from the close- 
ness of the combination of the atoms of carbon with the atoms of 
oxygen in N, whereby they have become inseparable, if not 
altogether, at least to such an extent as to be beyond the power of 
the dissolving agencies, as hitherto applied, to separate them, and of 
course, until separated, the action of oxygen by itself alone will 
not appear, 

Ihave now answered all Mr. FitzGerald’s objections; and I beg 
to repeat that I am greatly obliged to him for having stated them, as 
affording me an opportunity of obviating them. If there is any- 
thing that may appear to Mr. F. unsatisfactory in any of the answers 
given I shall be glad to give it my further attention. 

Edinburgh, 4th September, 1861. H. K. 


[We have always avoided, as much as possible, any interference 
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with the expression of opinions on the part of our correspon- 
dents. In justice, however, to both our correspondents and readers 
we must decline once for all to publish any further letters from 
H. K. on the above subject until he shall, at least, have learned what 
is and what is not evidence. Remarking certain resemblances 
between two substances possessing, generally, most opposite charac- 
ters, he has insisted that those resemblances prove N and CO to be 
the same. Nowa thousand resemblances, however strongly they 
might suggest an inference, would never prove two gases to be the 
same as long as a single distinct point of chemical difference re- 
mained between them. H. K., while admitting the notorious 
differences between N and CO, regards them as due to allotropy. 
Phosphorus and carbon, he reminds us, exhibit differences hardly 
less striking in their allotropic states. But he appears to forget 
that it is solely because common phosphorus may, without com- 
bination, be converted at once into amorphous phosphorus, 
that we know them to be chemically identical; it is solely 
because of the fact that, on mixture with oxygen, charcoal and dia- 
mond form carbonic acid that we know them to be chemically the 
same: viz., carbon. The convertibility of a substance, without 
mixture, into something apparently different, is the only proof of 
allotropism we can have. Now it is wasting words to say that N 
has never been converted into CO, nor vice versa. Why, then, 
does H. K. ask us to believe them to be allotropic bodies, upon no 
better grounds than his notion that, because (with all their striking 
differences) they here and there resemble each other, they ought to 
be allotropic ? We should hasten to give place to any proofs of their 
allotropism which H. K., or any one else might supply, but until 
some proof, beyond barren conjecture in the face of the strongest 
improbabilities, be forthcoming, we must decline any further com- 
munications upon the subject. Nor can we pay any attention, in the 
meantime, to any communication complaining of the course which 
we thus find ourselves forced to adopt.—Eb. E.] 


CAOUTCHOUC INSULATION. 

Sm,—The letter signed “ Hall and Wells,” in your last week's im- 
pression, is a somewhat amusing instance of the argumentum ad 
hominem which deals in personalities. These gentlemen have 
evidently formed their opinion of me, your very humble servant, 
from the letters which from time to time have appeared, signed 
with my name, in THe Enorveer and other papers. Those who 
know me as having been for some few years devoted to the twin 
sciences of chemistry and electricity, and as taking an interest in 
many of their applications, are also aware that my endeavours are not 
wholly confined to these chance effusions, and may even grant me a 
position, however humble, as a contributor to scientific literature, 
The objection taken by Messrs. Hall and Wells to my having 
adopted two sciences as my special study and most valued privilege 
of usefulness appears the more impertinent when it is considered 
that these two sciences are so intimately connected, and so explain, 
elucidate, and amplify each other, that chemistry necessarily includes 
a knowledge of electrical action, and electricity cannot be studied 
otherwise than superficially without some acquaintance with the 
laws of chemical science. But to return to matter of fact, and to 
show these unreasonable objectors how false a position they have 
taken in answering the well-founded objections that have been made 
to the principle adopted in one of their manufactures, it may 
briefly be explained that this manufacture consists in covering a wire 
conductor with an insulating material greatly superior in insulation 
and low inductive capacity to that which has hitherto been gene- 
rally used, and which should consequently give atly superior 
results. In conducting this operation, the object which should 
obviously be kept in view is to produce the greatest insulating effect 
with a given quantity of insulating material. Given a conductor to 
be covered with a certain quantity of insulating material; then, if 
the diameter of the conductor be increased, the thickness of the in- 
sulating covering will be diminished, with the loss in practice of some 
degree of insulating effect. The question of insulation must be 
taken in conjunction with that of induction; insulation being 
greatly modified by inductive action. By diminishing the thickness 
of a dielectric its power of induction is augmented, and by this 
action the insulation of a wire is effected. Now, in order to over- 
come an objection which has not been advanced as one of great 
practical moment, viz., the slow alteration which india-rubber 
undergoes to a certain extent when in contact with metallic copper, 
Messrs. Hall and Wells augment the diameter of their conductor by 
coating the copper wire with cotton fibre—a process which is found 
“ greatly to increase the induction and diminish the insulation.” In 
a letter to THe Enorveer, which, as far as it goes, may be perfectly 
correct, Messrs. Hall and Wells object to the conclusions arrived at 
in the Government report in regard to the increase of inductive 
action through the process they adopt in manufacture. The induc- 
tion, they maintain, should be calculated according to the thickness 
in each case of the insulating covering. This, undoubtedly, is 
correct in ordinary cases, but it certainly does not apply where the 
thickness of the covering has been reduced by means similar to those 
adopted by Messrs. Hall and Wells. Otherwise, the quantity of 
insulating material might be indefinitely increased in the cores 
manufactured by these gentlemen, without any corresponding 
useful effect in regard either ‘o conduction in the wire or 
insulation in the outer envelope. But leaving this out of the 
question, my letter called the attention of Messrs. Hall and Wells to 
the deficiency of insulation exhibited in the wires submitted by them 
for the inspection of the Telegraph Committee, and also suggested 
another important point, in which the process adopted by them 
might be found defective. That the suggestion was not uncalle | for 
would appear from the fact that samples of insulated wire by these 
manufacturers, without the cotton covering, are now being exhibited 
by the British Association, and are considered, on high authority, to 
be an improvement upon those submitted by them to the Govern- 
ment committee: being somewhat-similar to those manufactured by 
Messrs. Silver. But Messrs. Hall and Wells might otherwise profit 
by the criticism they have met with, and the comparative failure 
they have experienced. They might adopt a covering which, 
unlike cotton, would prevent the contact of the copper wire with the 
india-rubber, without adding to the diameter of the conductor by 
employing a substance useless for conduction in the right direction, 
and most prejudicial by its lateral conduction. 

Manchester, September 9th, 1861. Desmonp G, FirzGerawp. 














Aw extension of the Mid-Sussex Railway from Horsham to Shore- 
ham, a distance of seven miles, was officially inspected, by Captain 
Tyler, on Friday last. Mr. R. Jacomb Hood is the engineer, and 
Mr. Joseph Firbank, of Newport, Monmouthshire, is the contractor. 
The line is furnished with Mr, Saxby’s new patent signals, by which 
no sigual can be given inconsistent with the condition of the points. 
The extension is expected to be opened on Monday next. 

Foreign Ramway Enrerprise.—-The earnings of the French rail- 
ways continue to show an astonishing advance, particularly on the 
great Paris, Lyons, and Mediterranean line. In the six months 
ending June 30 the earnings of the old réseau were 1,829,861,696f., 
as compared with 162,882,464f. in the corresponding half of 1860; 
and on the new réseau, 27,341,468f. as compared with 23,714,253f. in 
the corresponding half of 1860. There was little or no increase of 
mileage on the old réseau, but about 130 additional miles were in 
operation on the new réseau. Still on the Eastern, Orleans, Lyons, 
and Southern systems there was an astonishing advance. ~ The 
Roman Railways Company expects to have 420 kilométres of rail- 
way in operation by January 1, 1862, which will secure the under- 
taking a nett Government guarantee of 5,920,00uf. The Hainault 
and Flanders line is now entirely opened for traffic. A congress of 
railway directors, &c., which assembled recently at Cologne, and 
which will meet next year at Amsterdam, resolved on offering a 
number of prizes for improvements in railway materiel and organi- 
sation. [Some of our smashery-mashery-crash companies here at 
home might do so also with advantage both to shareholders and 
public. ] 





THE TELEGRAPHIC SOIREE OF THE BRITISH 
ASSOCIATION. 


Tue influence of the British Association in the wide sphere of its 
exertions is visible, in a material and practical point of view, even 
more than in ap abstract sense. Through its endeavours science 
is popularised, extended in its applications, and, with many of its 
votaries of every class, benefitted, to no inconsiderable extent, by the 
publicity and eclat which attend the meetings of this body. The 
influence thus exerted has given occasion to some animadversion, 
and severe reflections have been passed upon the practical tendency 
assumed by scientific disquisitions upon subjects connected with 
trade and manufacture. These reflections appear, for the most part, 
perfectly unreasonable. It is true that science, when it becomes 
connected with questions involving considerations more sordid than 
that of simple intellectual progress—science which arbitrates between 
contending interests, influences the disposal of capital, and determines 
the value of marketable commodities—runs some risk of losing its 
high position as an abstract pursuit of truth. It is true, also, that 
this risk should be carefully and conscientiously guarded against. 

Sut the application of science to purposes of practical utility is only 

second in importance to the pursuit of knowledge for its own 
sake. In its highest sphere the one may almost be likened 
to prayer—as when the works of creation are studied for their 
own ennobling influence; though, on the other hand, it may 
sometimes be perverted to form useless though ingenious intellectual 
puzzles. But the application of science is the highest branch of 
industry, and should direct all other industry. In spite of occasional 
dissertations on subjects as abstruse as Mr. Spottiswoode’s Canomial 
form of the Decadic Binary Quantic, the science of the British 
Association is eminently practical. There is no valid reason why 
this body should not be considered as an authority upon questions 
relating to the useful applications of science, nor can any objection 
be taken to the influence it exerts upon the manufacture and arts 
of the country, so Jong as this influence is fairly and judiciously 
employed. 

There is little doubt that a stimulus has been given to the applica~ 
tion of electrical science for practical purposes by the recent 
telegraphic gathering at Manchester under the auspices of the British 
Association. The mere mention of Professor Wheatstone’s jvivate 
telegraphic system in the lecture given by Mr. Grove was suflicient 
to create a disposition among the merchants of Manchester to avail 
themselves of this means of communication between the mansion 
and the warehouse. We should not be surprised to hear from Mr. 
Dodwell and Mr. Newman, at whose instigation the telegraphic 
soirée was arranged, that the number of telegraphic missives for- 
warded from their respective offices had increased by a considerable 
percentage since the Manchester audience were initiated into the 
mysteries of telegraph manipulation. But why was not 
some mention made and some attention directed to the now all- 
important subject of deep-sea telegraphy. Unaccountably, this 
question appears to have been omitted from the proceedings of the 
Manchester meeting. ‘The past and the present of overland tele- 
graphy were fully illustrated, and the attention of the audience, 
scientific and semi-scientific, was principally confined to the speci- 
mens of telegraphic instruments and apparatus, both obsolete and 
modern, in the body of the Free-Trade Hall. At one extremity of 
the gallery, however, were placed the interesting specimens of 
damaged submarine cables contributed byMr. W. F. Preece, Here, 
also, were deposited the specimens of the Gutta-~Percha Company, 
and the wire insulated with india-rubber by Messrs. Silver and 
Messrs. Hall and Wells. ‘Che former gentlemen exhibited a portion 
of the one mile of their covered wire, which was subjected to the 
severe experimental tests of the Government Telegraphic Committee, 
and which established the superiority of the new insulating material. 
The telegraphic instruments in the body of the hall illustrated the 
progress of electro-telegraphy from the year 1837, when Wheatstone 
contrived his first instruments. The modern instruments con- 
structed on the principles first introduced by Mr. T. Allen, and 
successfully carried out by him and others, attracted special interest. 
Those of Breguet and of Siemens and Halske are remarkable for in- 
genuity and finish, but appear to be unnecessarily complicated. The 
resistance coils in combination with Professor Wheatstone’s bridge, 
contrived by Mr. Beckher, form a most valuable contribution to tele- 
graphic science. We noticed a new and ingenious instrument, con- 
tributed by Mr. O. Rowland, the engineer and electrician to the late 
Government Committee, for determining the inductive discharge 
upon shortand long lines of cable, and also a modification of a Peltier 
electrometer employed by the same gentleman for testing cables 
under pressure. These instruments, and others we have briefly 
adverted to, will be noticed on a future occasion in our columns. 


BOILER EXPLOSIONS AND THEIR CAUSES. 


Tue subject of boiler explosions has been discussed at great 
length during the past six months in English scientific periodicals. 
In the London Exemzer and London Mechanics’ Magazine, edi- 
torial articles and contributions from correspondents have appeared 
weekly, in which various theories have been advanced, attacked, 
and defended—and the conflict still goes on. We have waited for a 
termination of the discussion, hoping to obtain some new light to 
satisfy our own mind as to the cause of some explosions, and in 
order, if possible, to obtain some argument, based upon true science, 
from those who have advanced, what appear to us, wrong theories. 
Perhaps we have now obtained all the knowledge which really can 
be put before the public on this topic. The discussion has excited 
our attention not only on account of its nature, but also because 
of the persons who have taken part in it, such as C. Wye Williams, 
the author of a valuable work on combustion; D. K. Clark, 
author of the incomparable work on locomotive engineering, 
and Zerah Colburn (now in London), an able Amer writer 
on railway engineering topics. Quite a number of others, whose 
names we omit, have also taken part in the discussion. There is 
still some apparent mystery connected with the phenomena of boiler 
explosions, or we would not have so many notions and theories 
floativg about respecting their causes. The most common theory of 
boiler explosions is that of accumulated over-pressure of steam 
generated by the heat in the furnace. This theory embraces defects 
in the boiler, also the absence of a sufficient quantity of water, 
whereby the metal is permitted to become ret hot and weak, and is 
capable of explaining most of the explosions which have occurred. 

The theory of C W. Williams is to the effect that steam is con- 
centrated amoung water under pressure ina steam boiler, like carbonic 
acid gas in soda water, and when it is relieved of pressure it suddenly 
assumes a violent expansive action. Itis not possible for steam to 
remain among the interstices of water under violent ebullition, there- 
fore this theory, or rather hypothesis, may be dismissed without 
furthercomment. Thetheory oi D. K. Clark consistsin considering the 
water in the boiler necessary to produce an explosion, by acting like 
a projectile with a bounding force against the metal. Water usually 
flows out in acolumn during an explosion, but the latter is the occa- 
sion, the water not the cause of the explosion. Guns are shattered 
to pieces by the expansion of gas, and steam acts like an expansive 
gas under pressure. Mr. Zerah Colburn’s hypothesis consists in 
assuming that when water heated with steam, above atmospheric 
pressure, is suddenly relieved of pressure by a large rupture, a con- 
siderable amount of the water is instantly flashed, gunpowder-like, 
into steam. 

Several of our railway periodicals have supposed that this is the 
theory put forth by D. K. Clark, in the late edition of the “ Encyclo- 
pedia Britannica,” but this gentleman repudiates the idea. In a letter 
to the Mechanics’ Magazine, he says :—“ T he spontaneous generation of 
steam will simply keep pace with the escape of steam ; the density of 
the new steam cannot exceed thatof theold.” This isthe view we took of 
this subject on page 345, vol. ii., Scientific American, new series. 
We explained how this theory was opposed to the laws of heat, on 
page 217 of our last volume, and yet, we regret to state, it has been 







‘and heat it to any temperature. 





re-asserted since in the London Everrer. We will explain this 
subject so that any mechanic will be able to understand the unscien- 
tific nature of the hypothesis. It assumes that when 75 cubic feet of 
water (4,650 Ib.) in a boiler having an equal steam space, with the 
pressure at 140 lb, on tue inch, is suddenly relieved of pressure by a 
large rupture, 577 lb. of the water (twenty-two times iuwore than the 
weight of steam at 140 1b.) is suddenly flashed into steam of atmo- 
spheric pressure, The reasons advanced to support this theory are, 
that as steam of 140 lb. pressure is 361 deg. - 149 deg. above the 
boiling point~all the heat in the water above <1lz deg. will 
instantly leave 4,073 lb. of the water and concentrate in some 
special 577 1b., Cofverting it into steam. This hy; othesis is op 
to.the laws of heat. ‘lake any body, such as 1,650 Ib. of water, 
It will give off its heat to e 
colder body, but not to another body of a higher temperature, ané 
yet this is What is required to sustain this new theory of heat con- 
duction for boiler explosions. If it were possible that the 577 lbs. of 
water in the boiler could be raised a single degree above 361, the 
other 4,073 lb. of water in the boiler would just be lowered in tem- 
perature in proportion, and the heat would tlow back again to tho 
colder molecules. Every pound of water in a boiler must contain 
about 1,200 unitsof heat before it will become steam, and as a transter 
of heat is impossible from one molecule of water to another, when 
all are in equilibrium, water at 31 deg. temperature, in a boiler, 
cannot be possibly be instantly converted into steam, When a large 
rupture takes place in a boiler containing high pressure steam and 
water highly heated above 212 deg., instead of any of the water being 
instantly converted into steam, it is immediately deprived of a 
portion of its heat by the escaping steam, according to the well 
known laws of refrigeration by the expansion of fluids. It would 
be more in accordance with philosophy to expect that water in a 
boiler, from which high pressure steam has been suddenly liberated, 
would be frozen, rather than a portion of it converted into steam, 
Gases and steam, when expanding in contact or in proximity with 
water, absorb its heat and act as refrigerating agents. It is upon 
this principle that ice is sometimes manufactured artificially. As 
this new hypothesis of bviler explosions has been made so pro- 
minent as to have been offered for eviyence in a.court of law at 
Bridgeport, Coun., last January, in the case of an explosion, it is 
high time that those who have embraced it should submit it to a fair 
experiment with a suitable experimental boiler, We predict that 
such an experiment will contirm the opinions we have now 
advanced, because they are based upon established science.—/cient ‘fic 
American.—[ We have thought best to republish the above as a sample 
of the manner in which some individuals may stumble when there is 
really nothing in the way. “Mr. Zerah Colburn’s hypothesis,” we 
are told, “ consists in assuming that when water heated with steam 
‘above atmospheric pressure is suddenly relieved of pressure by a 
“large rupture, a considerable amount of the water isinstantly flashed 
* vuupowder-like, into steam,” It is not a little remarkable to find a 
journal, pretending to the reflection of American science, so ignorant 
of well known phenomena as to suppose that, in the above indication 
of a simple fact, there can be any “hypothesis” or “ assumption” 
whatever, and not less that any well established fact can be “ opposed 
to the laws of heat.” The fact has been known, at least ever 
since the time of Papin, whose “digester” affords a simple 
means of proving it, that water, heated under pressure to above 
the boiling point, will, on a sudden removal of the pressure 
rapidly give oft a large volume of steam, the quantity of water 
being diminished in proportion at least to the weight of steam so 
given off. Mr. Colburn has endeavoured to show, what had been 
before overlooked, the necessary bearing of this fact in the case of 
boiler explosions, but the Scientific American, which has invariably 
blundered in everything it has ever written upon the theory in 
question, now denies the fact itself. We may add that it is not 
necessary to suppose, nor can it be supposed, that any portion of the 
water in the boiler is to be raised above its original temperature. On 
the contrary, the fact is notorious that, on the disengagement or 
spontaneous generation of steam, the remaining water is instantly 
cooled, although not exactly “ frozen.” ‘lhe Scientific American has, 
doubtless, overlooked the distinction between sensible and so-called 
“latent” heat, forgetting that, in evaporation, or at the moment of 
becoming steam, an atom of water receives heat not only without 
increase of temperature (which is simply intensity of ‘heat and 
not quantity), but—where the steam is free to esca while its own 
temperature is being constantly lessened. The only deduction which 
could be made from the Scientific American's reasoning would be 
that a body of water heated unuer pressure (for it could not other- 
wise, be heated at all above the boiling point), to say 35 deg "would 
on a sudden removal of the pressure, remain quiescent, radiating 
heat in the same manner as an equal bulk of iron. But our contem- 
porary’s premises being wholly wrong, it is hardly worth while to 
further follow its conclusions.—Eb, E. | 





Corz’s Curona Suretps.—Our letters from Shoeburyness place us 
in possession of a few of the details connected with tiie very impor- 
tant experiments now being conducted there by Vaptein Ashmore 
Powell, C.B, of H.M.’s iron frigate Defence, upon ana with Cuptain 
Cowper Cole's cupola shield, tixed on board H M,'s ship ‘Trusty. 
Weare glad to be able to state that, so far as inivrmuion of the 
trials have reached us, they have resulted most satisfactorily in 
carrying out the intentions of the inventor; though we wish it at 
the same time to be fully understood that at present all is in its most 
preliminary stage, and that the course of testing will probably 
extend, with continual alterations, over a series of many weeks, 
The proceedings commenced under Lieutenant Liddell, K.N., of the 
gunuery-ship Excellent, firing blank ammunition from the 
40-pounder gun within the shield, and as the seamen-gunners found 
they could stand this concussion the gun was loaded with shot. 
But the difference from blank to full charge was very great, and so 
terrible was the vibration that several of the men declared they 
thought they would be quite unable to stand it. The tiring at the 
target, distant about 70 yards, now commenced in earnest, and in 
all respects left nothing to be desired; with the except.on that the 
gun did not run home after recuil by several inches, proving that 
the incline on which the recoil works requires alteration—a matver 
of easy rectification. One very important point was most satis- 
factorily determined, that the laying of the guu by the sights on the 
top of the shield enabled the pointing to be most admirably effected, 
one seaman being able to give the true direction, while another 
loaded and elevated; and, indeed, even during the time the shield 
revolved accurate firing could be practised. With regard to the 
rotation of the shield, it was found to revolve with the greatest 
facility when both purchases with eig]: wen were employed, and it 
took them exactly half a minute to rotate a quaiter of a circle. In 
order, however, to bring this matter to a more practical test, the 
gun in the shield was pitted aguinst a similar gun on the deck, to 
lire blank cartridge at a target towed by a gunboat parallel to the 
Trusty, about 200 yards away, On Captain Coles’ principle four 
rounds were fired from the gun within the shield in 23 minutes, 
while it took very nearly four minutes to accomplish the same from 
the 40-pounder on deck. Finally, the proof, which was progressing 
most satisfactorily, was brought toan untimely conclusion by one of 
the accidents which we regret to observe are becoming ly more 
common—the cracking of the vent-piece of the rifled gun, A 
explosion followed this, caps being blown off, whiskers and eye- 
brows singed, and the concussion severely felt by all hands. Lucky 
we think, the matter was uo worse, remembering what happen 
some months ago on board of the Excellent, and the narrow escape 
the men had then. Certain it is that such an occurrence in action 
would fill the place and decks with flame and smoke, aud, moreover, 
exercises a paralysing and demoralising effect on the crew. The 


gun was at once placed hors de combat, as the gunners were unable 
to remove the jammed vent-piece, and it was therefore dism 

With regard o> ee attainable by the gun in the shield, 
nothing to what the carriage will permit, 21} rees, Was pro- 
curable, and the gun-port will have to be witbootene top —drmg 
and Navy Gazette. 
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DRIMBAULT, 


In the manufacture of malleable iron and steel, by forcing atmo- 
spheric air beneath the surface of molten, crude, or pig iron, it has 
been found that the powerful heat generated at or near to the orifices 
of the tuyeres, together with the chemical action of the slags or 
oxides of iron and silicum, has the effect of enlarging these orifices, 
and in a short time rendering the tuyeres unfit for further use. ‘The 
tuyeres, when thus worn, have to be replaced by new ones. The 
fitting in of these new tuyeres, by the plan at present practised, 
renders it necessary first to knock out the old ones, and then to cool 
down the converting vessel, after which the new tuyeres may be 
inserted in their places, and the spaces around them filled up witha 
plastic matter or “ grout,” which is generally composed of powdered 
“ vanister” mixed with water; after this is done a fire is lighted in 
the converting vessel, and the wet parts thereby properly dried, and 
the interior of the vessel again highly heated before the process of 
conversion can be repeated, the change of tuyeres thus rendering the 
apparatus incapable of being used for several hours. 

The object of the first part of the present invention, by Henry 
Bessemer, of Queen-street-place, Cannon-street, City, is to construct 
the tuyere or tuyeres in such a manner that they shall be capabie of 
being replaced by others rapidly and with little labour as soon as 
they are worn out, this change of the tuyeres taking place after the 
conversion of one or more charges of crude iron, or during the 

rocess of conversion, should it be rendered necessary by the wear- 
ing out of the tuyere before the converting process is completed. 

Fig. 1 is a plan of one of the circular bricks forming the tuyere; 
Fig. 2 a section through the centre of the same; Fig. 3 a cross 
section on the line A, B, of Fig. 4; Fig. 4 being an elevation of the 
tuyere when built up; and Fig. 5 a vertical section of the same; 
Fig. 6 is also a vertical section of another modification of the improved 
tuyere, in which the air passage is formed by a wroughtiron pipe pass- 
ing down the centre of the tuyere; Figs. 7 and 8 also show the lower 
portion of two other modifications of the improved tuyere, which 
consists of a number of rings or discs of fire-clay, Cornish clay, 
plumbago, and fire-clay, “ silica clay,” silicate of magnesia, or other 
suitable refractory substances; these rings a have a central hole in 
them, through which a stout steel or iron rod 6 ; there are also 
several other holes c made through them at a small distance from 
the central one, which holes are for the purpose of allowing air to 
pass through each ring or circular brick is put on to the iron rod é, 
and some fire-clay or other “lute” or plastic matter is put between 
them, so as to make a tight joint. The surface of each disc may 
be ground flat, or they may be moulded with concentric grooves, 
and with corresponding raised rings or ridges alternating, as 
shown at a*, Figs. 1 and 2, so as to fit closely and assist in 
holding each other together. A long column or tuyere is thus to 
be built up upon the rod, the air passages in each piece being so 
placed as to form continuous tubes throughout the whole length of 
the column or tuyere; at the lower end a larger ring a’ is put on, 
having other eles a? around its periphery communicating with 
those before mentioned, the upper part of the column or tuyere 
being surmounted with a disc a? larger in diameter than the rest of 
the circular pieces, for the purpose of filling up the orifice in the 
vessel through which the tuyere is inserted, the upper end of the 
iron rod 6, on which the tuyere is built, passes into a metal cap /'so 
made as to be readily fixed to and formaclose joint with the blast pipe ; 
the different pieces constituting the tuyeres are pressed together by a 

werful spiral spring 4, which allows the necessary expansion of 
the rod and its rings, while they are firmly held together under a 
regulated pressure; the lower enlarged ring a', in which the tuyere 
orifices are formed, may be perforated with numerous small holes, 
or with a lesser number of holes of a larger size, or in lieu thereof 
the air may be made to escape between flat or grooved discs, as shown 
in Fig. 7, or from a hollow or bell-shaped cavity formed beneath the 
centre of the tuyere, as shown in Fig. 8; but it is preferred to em- 
ploy circular orifices of fin. to jin. in diameter, more or less, as 
phown at a’, Figs. 8,4, and 5. For charges of two tons of crude 
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metal forty of the former or twenty of the latter sized orifices will 
be found sufficient when using blast at 7 Ib. or 8lb. pressure on the 
square inch. As a general rule it is preferred in this form of tuyere 
to direct the jets of air horizontally, or at aslight angle, downwards ; 
but the openings may be so made as to direct the jets in any other 
direction, either upward or downward, or at a tangent to the axis of 
the tuyere, so as to cause a rotation of the metal in the vessel. 
In lieu of the several air passages formed around the iron rod, 
one large central hole d@ may be employed with the rod 
passing also down it, as shown in Fig. 7, or several rods may pass 
through separate holes in the rings instead of one in the centre. In 
one form’ or modification of the improved tuyere an iron pipe 7, as 
shown in Fig. 6, is employed, in lieu of the solid iron rod; the pipe 
not only serves to hold the various parts of the tuyere together, but 
to convey the air to the lower part of it, and thereby render 
unnecessary the several air passages before described. The pipe i 
has a plug & screwed into its lower end, a washer under the head of 
the plug secures the lower perforated circular brick 7 in its place, 
and thus holds the several parts of the tuyere together; the air 
which passes down the pipe + passes through slots formed near the 
bottum of it, and escapes into the metal through radial perforations 7! 
formed in the lower part j of the tuyere, the top end of the pipe7 
passing through a metal cap / and spring m is secured by a screwed 
nut n, and thus the whole may be held together under a pressure 
equal to the force of the spring m. On reference to Fig. 5 it will 
also be seen that the central rod 6 has its lower end also screwed 
by a nut and washer p, which are contained in a recess formed in 
the centre of the lower circular brick a! ; after screwing on this nut 
the recess is filled with clay or loam to prevent the metal from 
having access to it, this precaution being taken in every modification 
of these improved tuyeres, In order to defend the tuyere from the 
sudden action of the heat thereon it is best to “loam ” up the outside 
of it with any suitable plastic matter, such as fire-clay and sand, or 
what is known as “silica clay,” the outside of the tuyere bricks 
being scored or roughened to facilitate the adhesion of this coating. 
The several rings before mentioned may be made of plastic clay or 
other material, but it is better to make them of dry materials, b 
means of powerful pressure in suitable moulds, in a manner well 
unders' and practised in making bricks, tiles, and other articles 
in dry powdered clay or China earth, after which they are to be 
baked or burned. 

Having described the nature of the improved tuyeres, it remains to 
show in what manner they are to be employed in the manufacture 
of malleable iron and steel. Fig. 9 is a vertical section of the con- 
verting apparatus and its appliances, and Fig. 10 an elevation of the 
converting vessel and the hydraulic apparatus employed to give 
motion to it. 

A spherical vessel A, mounted on axes (, is employed for the 
conversion of crude iron with the improved tuyeres, and in addition 
to the usual chimney or outlet D of the vessel a circular open- 
ing B is made on the top of it through which the tuyere a 
may be lowered down into the fluid metal, and be again raised 
up vertically from it whenever it may be deemed necessary to do so, 
the metal cap / on the top of the tuyere being attached to the hollow 
arm or jib E of a hydraulic crane, the ram G of which moves ver- 
tically and parallel with the blast pipe H leading from the blowing 
engine, the pipe sliding up and down through a suitable stuffing 
box I formed on the vertical pipe I*, so that the connection of the 
blast with the tuyere will not be interrupted by any motion 
of the tuyere and crane arm upward or downward, nor by 
the movement of the crane on its vertical axis ; thus great facility is 
afforded for the rapid removal and change of the tuyere, it also 
admits of the raising or lowering of the orifices of the tuyere 
into or out of the metal more or less at different stages of the 
process, 

Within the range cr sweep of the hydraulic crane arm E is con- 
structed a furnace K, having several compartments or chambers 
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each of a size suitable for holding a tuyere, and thus affording a 
convenient mode of heating up the tuyeres gradually and retaining 
their heat until they may be required. One of these chambers L is 
shown in section in Fig. 9, They may be constructed of fire-bricks, 
or of simple cylinders of fire-clay, or in lieu thereof cast iron 
vessels or retorts may be inserted in a vertical position in 
the furnace K to receive and heat the tuyeres. Whenever 
the apparatus lastly described is to be put in operation a tuyere 
is attached by the flange /* of the metal cap f to a corresponding 
flange, which forms the extreme end of the tubular crane arm E; as 
soon as it is so fixed, water under pressure is allowed to enter the 
hydraulic cylinder N by a suitable valve, and by its pressure raise 
the ram G and the crane arm E, with the tuyere attached thereto. 
The arm E is then turned round until the tuyere comes vertically 
over one of the retorts or chambers I, the ram is then lowered by 
allowing the water to flow out, and the tuyere deposited in the 
retort, as shown by dots at P. This process may be repeated until 
the retorts are each filled. <A gentle fire is then to be made in the 
furnace K, and as soon as the tuyeres acquire a red heat 
they will be fit for use, but may remain there in readiness for any 
convenient period of time. The interior of the converting vessel A 
having been heated by burning fuel in the interior thereof 
will also be in readiness for use as soon as the whole of the uncon- 
sumed fuel is discharged therefrom by turning the vessel upside 
down. A charge of molten crude iron having been run into the 
vessel A, and one of the heated tuyeres having been attached to the 
crane arm, the latter is to be raised so as to lift the tuyere from the 
chamber L ; the arm is then to be turned into the position shown by 
dots at Q, and the tuyere lowered vertically through the open- 
ing B into vessel A. The air from the blast engine is conveyed into 
the lower part of the pipe I*, and passes through the pipe H into 
the upper part of the ram G, the stuffing box G* allowing the ram 
to move freely round the pipe H, so that the tubular arm E may 
at all times be in connection with the blast I*. Before lowering 
the tuyere into the molten metal the blast cock must be opened, 
and the air allowed to pass out of the orifices of the tuyeres, 
which may then be allowed to descend below the surface of the 
metal, and thus effect its conversion into steel or malleable iron in a 
manner now well understood. As soon as the conversion is effected 
the crane arm and tuyere are to be again raised into the position 
shown by dots at Q; the malleable metal may then be discharged 
from the vessel by turning it round on its axis by means of an 
hydraulic apparatus hereinafter described. While the vessel is still 
in a highly heated state another charge of crude iron may be run in, 
and the tuyere again caused to descend into the fluid metal as 
before. When by this means the tuyere becomes too much worn 
away to act properly, it may be withdrawn and! placed down on the 
floor, and another one inserted in its place, and so on continuously 
so long as the lining of the converting vessel lasts, thus avoiding 
the loss of time and the cooling of the vessel caused by the insertion 
of tuyeres into the body of the lining of the vessel by the running 
in of wet ganister in the manner hereinbefore described. 





Tue Port or Bovtocne.—By a decree, dated the 25th of August, 
the sum of £24,800 has been granted by the French Government 
for deepening the entrance and fairway of the Port of Boulogne, 
so as to permit steamers to enter at nearly all times of the tide. 

Tue Or Wetts or America.—A moderate average yield for all 
the wells now in operation (100) is 15 barrels, or 600 gals. a day. 
At the rate at which privileges are being disposed of, and parties are 
preparing to sink wells, there will be 500 in operation before Christ- 
mas. ‘Taking the present 100 wells only, however, the result is ex- 
traordinary. Thus, 100 wells yielding 600 gals., give 60,000 gals. 
per day, 360,000 per week, or 18,700,000 per annum. The question 
as to the duration of their yield remains to be settled, but it seems 

robable that, owing to the extent of the regions in which they are 
‘ound, the supply will last many years. 
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TO CORRESPONDENTS. 


*,* Covers for binding the volume can be had from the publisher, price 2s. 6d 
each. 

*,* We must those of our correspondents who desire to be referred to 
makers of machinery, apparatus, dc., to send their names and resses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

J. G. H.—Mr. John Fowler, jun.’s, address is 28, Cornhill. 

C. T.—Burn the steam? How? Not in an ordinary sire, we imagine. Why 
not condense it in a tank? 

T. E. D. P.—We consider Mr. Bourne's treatise, published by Messrs. Longmans, 
to be the standard work on the steam engine. 

J. D. (Hall).—You had best apply to some patent agent in Hull, supposing there 
be one there; and, if not, you may Jind, in our advertising columns, the cards 
of scveral patent agents in Chancery-lane. 

Suipton’s STEAM Enaines.—Mr. Shipton calls our attention to the reversal of 
an arrow in the upper steam port of Fig. 3 in the illustration given last week 
of his engine. Also to the absence of an opening at the back of the valve into 

he exhaust passage. 

G. A. (Wolverhampton).—Among the makers of traction engines are Bray's 
Traction Engine Company, Pall-mall East ; the Endless Railway Traction 
Engine Company, 25, Moorgate-street ; Messrs. Longstaff and Pullen, New 
Cross; Thomas Aveling, of Rochester ; Mr. Rickets, of Buckingham, and 
others. 

A Four Years’ Sunscriper.—IJ/ the area of both pistons be 15 square inches 
(74in. each), and you wish to work at 100 1b. pressure,tmake your boiler}24in. 
in diameter, the fire-box being 20in. Put in about thirty 1}-in. tubes, 2ft. Gin. 
high, make your boiler of 3-16in. mild steel, the tube-plates being fin. Carry 
12in. of water over the crown-plate. If you employ iron plates let them be 
5-16in. thick. 

T. E. M —Surely you cannot require our opinion as to the value of any new 
means of saving three-fourths of the fuel burnt in working steam engines. 

§ But how proflt :bly to introduce it to the notice of Goverment is another thing. 
We trust you hive a good expectation of liferf you really expect to get Govern- 
ment first to, consider, then to try, next to adopt, and, last of all, to pay for 
any trprovement, 

Youne Practical ENGINEER.—A traveller for an engineering house (it is not 
many that employ one) ought, we should say, to have a fair practical know- 
ledge of the goods he represents, a good knowledge of business, including book- 
keeping, correspondence, d&e., qo0d address, perseverance, and honesty. It is 
more usual to pay a commission than a salary ; or, if any fixed allowance be 

made, it is generally small. 


SELF-OVERFLOWING WELLS. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers inform me how the above may be ac- 
complished, as such wells would, if placed in the centre of fields, be the best 
and cheapest plan for the purposes of irrigation ? MatTuta C11. 

5th September, 1861. 

THE THRUST OF THE SCREW. 
(To the Editor of The Engineer.) 

Simr,—As your correspondent * K.” must have misunderstood my last 
letter, I should feel obliged if you would allow me once more to ask him to 
favour us, through your paper, with the formula he uses for calculating the 
total thrust upon a common or regular screw, and likewise the formula for 
calculating the tractive effort at moorings. 

As those formule are not generally known, I am sure that many would 
benefit by it, and, amongst them, ANOTHER MARINE ENGINEER. 

September 11, 1861. 

CONDENSING v. NON-CONDENSING ENGINES. 
(To the Editor of The Engineer.) 

Sir,—I shall feel obliged if you, or any of your correspondents, will say 
if an ordinary condensing engine, without superheater, or a non-condens- 
ing engine, will require the least fuel for P at pressures above 60 Ib., both 
engines to be working under the most advantag cir ? 

I know that theory says the dl is the cheapest, but what does 
practice say ? E. B. 

Rochdale, September 10th, 1861. 

















PENDULUMS, 
(To the Editor of The Engineer.) 

Sir,—A constant reader of THE ENGINEER presents his compliments to the 
editor, and will feel obliged if he will refer the writer to the account given 
by Herschel and others of a heavy pendulum being set in motion by re- 
peated impulses of the breath, and of clock pendulums setting other clock 
pendulums in motion by impulses on the air. These facts show the accumu- 
lation of force ; that small causes, rapidly repeated, produce the required 
effect, as well as 2 great cause applied all at once ; and it is this the writer 
wishes to ascertain. 

City Club, September 12th, 1861. 
| Professor Helmholz’s lecture, recently reported in Tuk ENGINEER, mentioned 

cases of one clock setting another going.—Ep. E.] 

BESSEMER’S ORDNANCE. 
(To the Editor of The Engineer.) 

Sir,—In this week’s number of Tue EnGineEr I see a breech-loading 
cannon, p ted by Mr. B . In 1856 I took out protection for a 
similar invention, a reprint of which I enclose. 

You will see that the plan which I send possessed the main features of Mr. 
Bessemer’s gun—the cam and lever for depressing and raising for the intro- 
duction of the cartridge, and the curved breech piece, which, however, in 
my plan is a fixture. I sent a model of it to the Crystal Palace (not fitted 
with an expanding plug), but with a thin copper cartridge holder about 
14 diameters long, the use of which I claimed for this gun, in the patent. 
1 do not wish to detract from Mr. Bessemer’s invention, knowing that 
many persons think of the same plan, but merely to claim priority of in- 
vention for myself. Tuos. E. MERrirt. 

Rochester, Sept. 9th, 1861. 

WEALE'S SERIES. 
(To the Editor of The Engineer.) 

Sin,—I enclogg, a printed extract, cut out of a sheet of Weale’s advertise- 
ments, dated 1861, viz. :— 

“In demy 12mo., with Woodcuts, cloth, price 2s. 6d., Rudimentary, 54*, 
Iron Ship Building, by J. Grantham.” 

I ordered a copy of the above through my bookseller--expecting, of 
course, the woodcuts as part of the bargain, instead of which I received a 
book containing neither woodcuts, plates, nor illustrations of any kind, but 
numbered 54* as per advertisement. 

The publishers surely cannot expect to wriggle out of the affair by 
attempting (as they have done) to make it appear that the woodcuts, which 
the work 1s said to contain, are in reality the expensive set of plates which 
form the subject of a separate advertisement. “ UNFORTUNATE.” 

Devonport, September 9th, 1861. 


HIGH PRESSURE STEAM. 
(To the Editor of The Engineer.) 

Srr,—I_ have been much interested in reading your article on “ High 
Pressure Steam ” in your impression of Friday last. 

Having seen the boiler of which you speak in action at the Crown Tube 
Works, Wednesbury, and conversed with the parties in charge, I can vouch 
for the accuracy of your statements, and have no doubt we should soon 
hear of many more boilers of this class being at work if the “ masterly in- 
activity” of the parties controlling the patent could be overcome. It ap- 
pears to combine safety wlth economy. 

There is one rather curious fact in connection with it, and that is, the 
great difference of pressure upon either side of the circulating pump. One 
of Allan's compressed air gauges registers a difference of 15 lb. per square 
inch between the pressure in the reservoir and that in the pipes leading 
from the pump. 

I should be glad to know who the parties controlling the patent are if 
you, or any of your correspondents, could inform me ? 

Birmingham, September 9th, 1861. A ConsTANT SUBSCRIBER. 
[Un his paper read before the Institution of Mechanical Engineers, Mr. Russell 

stated that the difference of pressure on,the opposite sides of the circulating 

pump was not over 101b., and often but 7 lb. when the pipes were large and 
the sections short. Messrs, York and Co., of No. 2, Royal Exchange-buildings. 

E.C., own the patent.—Ep, E.| 
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MR. FAIRBAIRN’S ADDRESS TO THE BRITISH ASSOCIATION. 


WE should be abundantly gratified could we feel assured 
that the larger part of our writings would fall as plea- 
santly upon our readers’ minds as did Mr. Fairbairn’s 
address, last week, upon our own. It was one of those 
productions which may be lost on people “ who have no 
time” to listen to long addresses or to read long reports of 
them ; but, happily, the thrift of science is not contingent 
upon the attention of those who are habitually superficial 
or always pre-occupied. Without saying anything startling, 
without pretending to be profound, Mr. Fairbairn addressed 
his hearers for an hour and a-half,in a way to enforce a 
respect and inspire a love for science. And of those who 
did not hear him, many thousands awoke, next morning, 
to find all he had said spread before them in the ample pages 
of the Zimes, while, not many hours afterwards, our own 
columns bore the same report to other thousands who are 
accustomed to take their news in weekly instalments. Mr. 
Fairbairn, surveying the progress of science with the eye 
of a septegenarian, records it with the vivacity of youth. 
Almost co-existent himself with the steam engine, we find 
him au courant with the most recent scientific discoveries, 
and energetically pushing his speculations into the future. 
President of the British Association, the parliament in 
which the lords of science and the commons of art meet on 
open ground, he is a bright example of what gies | 
coupled with natural talent may attain, even under suc 
circumstances as surrounded himself when, a poor boy from 
Roxburghshire, he first entered upon the battle of London 
life. 

Without opening the vast history of science, Mr. 
Fairbairn, in the fewest words, touched upon the general 
position of, and the recent additions to, its astronomical, 
chemical, geological, geographical, and mechanical branches. 
And it is something, now-a-days, to say that nowhere did 
he import the slang of politics. There was not a word of 
free-trade, commercial treaties, the American civil war, 
the cotton supply, nor even of the emancipation of paper, 
to be consummated hardly a fortnight hence. Well enough 
in their proper place, these subjects are constantly being 
dragged out of it, by many speakers, to garnish heavy dis- 
quisitions upon science and art, especially on such occasions 
as the opening of a session of any institution resembling the 
British Association. 

Taking note of but a single one of his remarks under the 
head of chemistry, we shall with that exception confine 
our criticism of his address to the portion devoted to me- 
chanical science. Impressed, over much perhaps, with the 
éclat of M. Fremy’s appearance before the French Academy, 
Mr. Fairbairn has not only given his adhesion to the still 
mooted “nitrogen theory” of the composition of stecl, 
started in 1857, by Mr. Binks, but he expresses his belief 
that, “in a few years, these discoveries will enable Sheffield 
“ manufacturers to replace their present uncertain, cum- 
“ brous, and expensive process by—” what? Why, Mr. 
Mackintosh’s (of Glasgow) slow and costly process of car- 
bonising highly heated wrought iron bars by directing over 
them a current of purified coal gas. If this be all 
Mr. Binks’ and M. Fremy’s researches are to give us, we 
may well say “thank you for nothing !” 

Passing from this fragment of chemistry to mechanical 
science we may observe, at the outset, that Mr. Fairbairn 
nowhere insulted his hearers by the absurd, if not profane 
suggestion which the 7imes drew from his address—to wit, 
that Armstrong and Whitworth, in the capacity of gun- 
makers, had succeeded to the fame of Arkwright and Watt. 
Regarding steam engines, Mr. Fairbairn might have thought 
it would savour too much of the shop to follow their pro- 
gress since the time of Watt. Mr. Fairbairn mentions, 
however, that textile manufactures, which require rotary 
motion, were established in the expectation of their being 
carried on by water power, and before the application of 
the steam engine for driving mills. Hence, therefore, with 
the single application of the crank to produce rotary motion, 
even Smeaton’s steam engines might have been advan- 
tageously applied for driving mills, and it is a fact that 
Smeaton’s engines were, as far as economy of working was 
concerned, not more inferior to Watt’s engines than were 
Watt’s inferior to the best engines of the present day. It 
is but fair, however, to admit that, while Watt introduced 
new principles into the construction of the steam engine, it 
has not since been improved, except by better workmanship 
and by a closer pursuance of the general mode of action 
which Watt himself pointed out. Applied to railways, the 
steam engine required a tubular boiler and a blast pipe, the 
first of which, Mr. Fairbairn reminds us, was suggested to 
George Stephenson by Henry Booth, and the second of 
which was “ previously known ”—both, we may infer, by 
Timothy Hackworth and Goldsworthy Gurney. As to steam 
navigation, Mr. Fairbairn stands up for the paddle as a 
better instrument, for attaining speed with the least power, 
than the screw. But where is the proof of this? There 
are no screw ships running which have as large a propor- 
tion of power to tonnage as obtains in fast paddle steamers, 
but we have nothing to show that the screw has more slip 
than the paddle, or that screw engines have more friction 
than paddleengines. Ifthere be any inferiority it must, of 
course, be either in respect of slip or friction. ‘the Warrior 
has less engine power in proportion to displacement than 
the Persia, but the former is likely to go as fast as the 
latter, and we hardly think that, in any case where the 
vessel draws enough water for a screw of proper diameter, 
the paddles can have any advantage, with similar forms of 
ships and equal displacement and indicated power. 

As for iron and steel making, Mr. Fairbairn confesses 
that he rests his hopes of improvement upon the Bessemer 
process, which, by the way, could never be reconciled with 
the coal-gas process of steel converting, touched upon in 
connection with M. Fremy. Mr. Fairbairn has long been 
familiar with the Bessemer process, while Sir William 





Armstrong, to whom, we might suppose, a knowledge of 
its operation and of its advantages would be so important, 
admitted his ignorance of it, at Sheffield, by remarking 
that it “ap too to be true.” 

In speaking of bridges, Mr. Fairbairn, we might suppose, 
would be quite at home. Here, however, if anywhere, his 
statements were inaccurate, and his arguments specious. 
We had no stone arches, he said, of a wider span than 150ft. 
We cannot imagine how he could have forgotten Chester 
bridge, with its segmental span of 200ft., nor, even if he 
had referred to railway bridges only, the Ballochmyle bridge, 
on the Glasgow and South-western line, with a semi-cir- 
cular span of 180ft. So, too, he said we had no cast-iron 
arches wider than 250ft., and he would have been correct 
had he said 240ft., for there is no cast iron arch standing 
wider than the middle span of Southwark bridge. But, 
while Mr. Fairbairn admits that tubular girder bridges of a 
span of 1,800ft. or 2,000ft. would break down from their 
own weight, he must have been aware that a cast iron arch 
might, if necessary, be made to support itself over a clear 
span of amile. Indeed, it was only from considerations of 
approaches and cost that Robert Stephenson did not adopt 
two cast iron arched spans of 450ft. each for the Britannia 
bridge; and. no less able an engineer than Telford had, 
more than fifty years ago, designed a cast iron arched 
bridge of 600ft. span, to occupy the present site of London 
bridge. Of suspension bridges Mr. Fairbairn said nothing. 

The shareholders of our London water companies must 
have pricked up their ears when they heard Mr. Fairbairn’s 
notice of a scheme for supplying the metropolis with an 
abundance of pure water from Wales, to be carried out by 
Mr. Bateman, at an estimated cost of £6,000,000 or 
£7,000,000. It was Mr. Bateman, we believe, who esti- 
mated that it would cost £12,000,000 to bring the water 
from Bagshot Sands into London, irrespective of the suffi- 
ciency or otherwise of the supply ; and if the same engineer 
can manage to bring the sparkling element from a distance 
four or five times greater for half the money, he will do 
well. We should, nevertheless, be glad to see the scheme 
carried out, if £30,000 a mile, which is a good deal of 
money, can accomplish it. 

After paying a high and deserved compliment to Mr. 
Whitworth’s rifled cannon, and adverting briefly to the 
question of ocean telegraphy, Mr. Fairbairn expressed his 
views upon patents. ‘To sink all consideration of the rights 
of inventors in questions of public expediency would be, he 
thought, a dangerous doctrine, and he expressed the hope 
that it would never be acted upon. rs cannot see the 
“ right of the nation to appropriate the labours of a life- 
“ time, without awarding any remuneration. The nation 
“in this case receives a benefit, and surely the labourer is 
“ worthy of his hire. I am no friend of monopoly, but 
“neither am I a friend of injustice.” Such language 
carries with it the force of reason and justice, and is in 
honourable contrast with that indulged in by those who 
have shown so much greater aptitude in stealing the in- 
ventions of others than in inventing for themselves. Mr. 
Fairbairn admitted the necessity for patent reform, but 
this is another and very different thing from patent 
abolition. 


ORDNANCE AND IRON PLATES. 

Mr. FAIRBAIRN stated last week, in the course of a dis- 
cussion in the British Association, that the velocity of the 
shot fired in — iron targets at Shocburyness was, 
as nearly as could be ascertained, 1,100ft. per second. The 
initial velocity (or velocity on leaving the gun) of Arm- 
strong’s and Whitworth’s large shot had been previously 
ascertained as 1,080ft. and 1,300ft. respectively, under 
average charges of powder. On the other hand a 68 lb, 
(8-in.) spherical shot, fired with 16 1b. of powder from a 
smooth bore gun, had been found to have an initial velocity 
of more than 2,040ft. per second. And as the vis viva and 
penetrative power of projectiles are as the squares of their 
velocities, the spherical shot would have nearly three and a 
half times the force of rifled projectiles of the same weight, 
disregarding the superior form of the latter for punching. 
An 8-in. shot would, however, have to punch a Role more 
than 25in. in circumference where an 80-lb. Armstron 
shot would have to cut through but 19in. of periphery an 
an 80 lb. Whitworth but 17}in., the diameters of the two 
80 lb. rifled shots being, respectively, 6in. and 5:2in. Thus 
the spherical shot, at short range, might be expected 
to penetrate to about twice, or twice and a-half, the 
depth of the rifled bolts. But as the latter leave the 
gun with a “spin” of from 75 to 150 revolutions per 
second (the small Whitworths spinning 400 times in a 
second) it is probable that this spinning would interfere 
with the penetration, the round es striking fair on its 
side. Upon a careful view, therefore, it appears that in 
practice the round shot have two or three times the advan- 
tage over rifled projectiles of the same weight, as punches 
for iron plates. The rifled gun, certainly, throws a much 
heavier shot than the smooth bore,+but, at the same velocity, 
the charge of powder must be in nearly a constant propor- 
tion to the weight of shot in all guns, an advantage of the 
rifled gun being that it is generally strong enough to bear 
heavy charges. In Whitworth’s 80-lb. shot the end presents 
an area of 21 square inches, Armstrong's 80-lb. shot has an 
end area of 28-2 square inches, while an 80-lb. spherical 
shot would have a cross-sectional area of 55 square inches. 
To produce the same motion, in the same time, in each, the 
pressures of powder exerted upon each unit of area of the 
respective shots, must be in the ratios of about 1, 2, and 2°6 
for the spherical, Armstrong and Whitworth respectively. 
The case of shot is identical with that of steam engine 
pistons, the pressure per square inch being inversely as the 
area, in order to produce a given power in a given time. 
If, therefore, the three 80-lb. shots in question were to be 
fired off, each at the same initial velocity, the Armstrong 
gun would need to be twice as strong, and the Whitworth 
more than twice and a half as strong as the smooth bore. 
In practice, however, while the full service charge of even 
a 68-lb. smooth bore is 161b., the 80-lb. Armstrong is fired 
with 9 lb., and the 80-lb. Whitworth with 12 1b. of powder, 
although 14 Ib. were used in some of the trials of the latter 
gun when firing at the Trusty. The relation between the 


charges and weights of shot does not account, however, for 
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the low initial velocity of the [rifled projectiles, unless 
We assume an enormous loss of power in friction due to 
sifling. In the case of the Whitworth 80-Ib. shot, Mr. 
James Longridge has endeavoured to show, by calculation, 
that barely more than 2 per cent. of the whole force of the 
powder is expended in friction. Although we believe this 
to be far under the mark, Mr. Longridge’s data appear 
reasonable as they stand. Assuming, then, that the loss is 
ander 24 per cent., or even 5 per cent., how are we to account 
for the enormous difference of ris viva between a 68 Ib. 
shot fired with 161b. of powder at a sm of 2,040ft. and 
an 80-lb. shot fired with 12 lb. of powder at 1,300ft? The 
former hasnearly 2°1 times the ris viva of the latter, although 
the chargecf powder, representing the impelling force, is but 
one third greater. Between the loss by rifling and the 
escape of gas in the breech-loading arrangement, we are 
thus forced to believe that considerably more than one 
third of the total force of the powder is thrown away. 
That the breech-loading arrangement has much to do with 
the loss we apprehend from the fact that Mr. Bashley 
Britten has thrown 90-Ib. shells from 8}in. rifled east iron 
guns, with only 641b. of powder, attaining a range, with 
10 deg. elevation, of 3,150 yards, which, allowing only for 
the difference in weight of shot, is equal to the effect of 
91b. powder, fired at the same elevation, in an Armstrong 
80-pounder. So, too, with 8 lb. of powder, Mr. Britten has 
fired his 84in. gun (the ordinary 68-pounder cast iron gun 
after having been rifled) at an elevation of 10 deg., throw- 
ing a 901b. shell 3,560 yards, which, allowing only for 
the difference in weight of shot, is nearly the same as the 
effect obtained from 12 1b. of powder, fired in Whitworth’s 
gun, laid at the same elevation, and with an 80-lb. shot, 
the range in the latter case having been 4,400 to 4,700 
yards. At tlie same time the 8}in. 90-lb. projectile had 
the resistance of the air upon 51 square inches, the area of 
the cross-section, while the Armstrong and Whitworth shot 
were resisted respectively by only 28 and 21 square inches. 
Were we to make allowance for this, the result would show 
the muzzle loading 8}-in. guns to have done about double 
the work, in proportion to the powder expended, accom- 
plished by the breech loaders. 

When we bear in mind that 121b. of powder occupy 
20in. in length of the bore of the Whitworth 80-pounder, 
and when we reflect upon the great additional quantity of 
powder required to make up for the losses which we have 
been considering, the conclusion is forced upon us that a 
breech loading rifled gun must be the most expensive 
machine, in working as well as in original cost, for punch- 
ing armour plates. And with all the disadvantage of form 
of spherical shot, they have actually accomplished better 
results, in perforating heavy armour plates, than the flat 
fronted or pointed rifled shot. During the meeting of the 
Mechanical Engineers at Sheffield, Messrs. John Brown 
and Co. exhibited a 44-in. plate which had been completely 
riddled by 68-lb. round shot, while we are reading every 
few days of similar plates being “indented” by heavy 
rifled guns. It must be evident that powder cannot be so 
advantageously burned, in a gun, when confined in a space 
say 6in. in diameter and 27in. long as in a space of 9in. in 
diameter and 12in. long, the capacity being the same in 
each case. ‘The action of powder is so instantaneous—so 
much by percussion, and so little, comparatively, by 
constant pressure, that to realise its greatest effect 
we should seek rather to enlarge the base of the 
shot, or, at least, the base of pressure. The conditions 
which determine the flight of projectiles, after the powder 
has ceased to act, require that they be small in diameter and 
long ; but the conditions determining the force imparted by 
the powder to the shot, would seem to demandas large a 
base of pressure as possible. The greatest effect would be 
had, we may therefore suppose, by firing a small and long 
projectile from a large gun, by applying fins or ribs to the 
shot to keep it concentric with the bore, and supplying a 
loose circular plate, over the powder, fitting the gun, and 
just thick enough to withstand the explosion and to im- 
part the effect tothe projectile in front of it. A provisional 
protection for something of this kind was Soloed, some 
seven years ago, by Mr. W. B. Adams, who, however, 
allowed his claim to lapse. By carrying it into practice, 
so as to fire long projectiles, say din. in diameter from an 
Sin. gun, we believe we may obtain the combined advan- 
tages of our present guns with those of modern rifled 
ordnance, 


THE PATENT QUESTION. 

WE were sufficiently convinced at the time when Sir W. 
Armstrong made his first public attack upon the rights of in- 
vention, at Sheffield, that it was no mere casual expression 
of opinion, but the announcement of a definite policy to be 
carried, if possible, through the legislature. Selfish and 
unworthy as we believed his motives to be, we foresaw 
that support would not be wanting. The Time. threw 
in its influence immediately in fevour of the proposition to 
make common property of “primary ideas,” and news- 
paper correspondents were found clamouring for the con- 
tiscation of inventions. At Manchester Sir William has 
renewed his attack upon patents in a more formal manner, 
urging their abolition in unmistakable terms. It is not 
likely that he would care to arouse the suspicions of honest 
men had he no hope of the adoption of his ideas in the 
legislation of the country; and for this we have the best 
reason for supposing he is losing no opportunity of influenc- 
ing those highest in authority. Those who rightly under- 
stand the nature of inventions and patents, and who, 
therefore, know and feel the enormity of Sir William’s 
present attempt, may naturally say that there can be but 
little danger of his success, especially if he continues to deal 
in the faulty logic which formed the staple of his paper 
read, last week, before the British Association. That there 
is danger we shall endeavour to show, but we shall, in the 
first place, say something of the paper in question. It 
might, at first sight, appear to have been provoked by 
Mr. Fairbairn’s severe but truthful remark, in his opening 
address, that, “it is asserted by those who have done the 
“least to benetit their country by inventions, that a 
“ monopoly is injurious, and that, if the Patent Laws are 
“ defenied, it should be—not on the ground of their benefit 
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“ to the inventor, but on that of their utility to the nation.” 
Sir W. Armstrong, at the conclusion of his paper, repels 
this remark as a “ personality,” but of its justice, at least 
in his case, we see no reason for doubt. We do not suppose, 
however, that he wrote his paper for the purpose of replying 
to Mr. Fairbairn, but that it was written before Mr. Fair- 
bairn had said anything to reply to. Sir William said to 
the members of Section G of the British Association (and, 
according to the newspaper reports, his remarks “ were fre- 
quently applauded ”), that the late Mr. Brunel and himself 
had, when about to enter upon the construction of a certain 
kind of gun, been prevented from proceeding by the dis- 
covery that it had been patented a few weeks before. As 
this was his most prominent argument against patents, we 
may fairly suppose that he intended it as his strongest. 
But what does it come to? Are we to suppose that the 
principal reason for withholding all reward from inventors 
is, that others may, possibly, invent the same things after- 
wards? The greatest publicity is now given to patented 
inventions, and the issue of the patent itself is attended 
with so much notoriety, that it would be very unsafe, as a 
rule, to suppose that any considerable number of men could 
really “invent” the same thing afterwards, inasmuch as 
they would be likely to be already conversant with it. We 
will suppose, however, that Mr. Brunel really “ invented” 
the wire gun, after Captain Blakely had patented it. It 
does not follow that Mr. Brunel intended to give his inven- 
tion to the public, even had he not patented it. He was 
about to work it for his own advantage. The very fact 
that, in ninety-nine cases out of a hundred where the 
operation of the patent laws and the means of inventors 
admit of it, they avail themselves of patents, or else keep 
their inventions secret, proves that they desire a monopoly, 
and hence, therefore, Mr. Brunel would at least have been 
arare exception had he not desired one also, Now, bear- 
ing in mind that it would be manifestly impracticable 
to grant patents for the same invention to successive 
inventors, is it not better to grant a patent to Captain 
Blakely, who is anxious to introduce his invention as 
widely as possible, rather than to withhold it for the con- 
venience of Mr. Brunel, who, if all patents were withheld, 
would naturally desire to make //s invention a close and 
perpetual monopoly 2? We are not now discussing the 
rights of inventors, but are viewing the matter in the light 
only of public expediency. If Sir William is merely 
venting his disappointment, because Captain Blakely got 
the start of him, his jeremiad will not avail much against 
patents. But if he is pretending to a deep sense of public 
injustice, we have only to remind him that Captain Biakely 
has every reason that Mr. Brunel or himself could have 
had to induce him to work his invention to the greatest 
public advantage—indeed, but for the obstruction of Sir 
William Armstrong himself, the invention might, perhaps, 
have been already adopted in the public service. ‘Thus, it 
is not because it has been patented, but because, not being 
Sir William’s invention, he opposes it, that it has not been 
adopted. In such matters Sur William himself can hardly 
avoid feeling that he occupies a false position. Soon after 
his appointment (by some kind of Court favour never yet 
quite explained), and over the head of Colonel Wilmot, as 
engineer of rifled ordnance, Sir William made a speech to 
his Neweastle friends. According to our recollection 
he said, “I don’t care a rush for the £2,000 salary, but it 
“ gives me pleasure to feel that I am now, for the first 
“time, in a position where I can ride my hobby of 
“yifled guns.” Now, sir William, as the compiler of 
other men’s inventions, is one man, but, as a_ public 
servant, he is another, and by what justice is he to ride 
his own hobbies at the public cost, in preference to 
Captain Blakely’s or anybody’s clse? Even had Sir 
William invented the gun bearing his name—although 
he had been anticipated in every feature of it, and in all but 
the most obvious combinations of those features—it did not 
require that he should be retained at £2,000 a year to 
superintend its manufacture. As it is, we can readily per- 
ceive how either his interest or his prejudices are exercised to 
the impediment of inventions not his own, and in respect of 
which he asks that no protection be extended. As tor the 
Great Northern Railway wheels, upon which Sir William, 
so much against his inclination, had to pay a royalty, the 
argument is the sameas in the case of the gun, Andas for 
the formidable list of inventions sent in to the Government, 
their case proves nothing cither way. And, in short, Sir 
William’s account of his “own personal experiences,” 
which, he thought, he “ could not do better than relate” to 
the British Association, is merely the whining of a disap- 
pointed man, envious, with all his good fortune, of the 
prosperity of others, and loth to respect their rights. Lord 
Granville, with all his wealth, and his own innocence of the 
inventive faculty, once made some such protest against 
paying royalties. Robert Stephenson, too, once paid royalties 
on the same kind of wheels as those mentioned by Sir 
William, but he paid his money good naturedly, saying that 
inventors were always getting ahead of the rest of the 
world, discovering and providing for wants before other 
people had thought of them. 

Sir William’s suggestion, that applications for patents be 
subjected to an examination before granting them, had 
often been made in these columns, but it is of no account 
that he refers to that measure while proposing the abolition 
of patents altogether. To his remark that “ every inventor 
“is compelled to become a patentee in mere self-defence, 
we say, as we have said on a former occasion, that it is 
entirely groundless. The very fact of an inventor carrying 
his invention into practice, or even publishing it to the 
world, shuts out all chance of a valid patent being taken 
upon it by others afterwards. Not less illogical is Sir 
William’s objection, while discussing the idea that the pro- 
duct of a man’s mind should be deemed his property, “ who 
“ean say that the invention of a patentee was not con- 
“ceived by other persons as well, or that he had the 
“ priority ?” In the first place, prove the priority of another 
and you upset the patent. 
needless to withhold a patent upon the mere conjecture 
that some one else might have anticipated the invention, 
for with all the publicity attending the issue of a patent it 
is a fair presumption that any prior inventor would come 
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forward before the patentee could have pocketed any con- 
siderable royalties. At the same time the readiness with 
which patents may be obtained affords a tolerable security 
that, in the case of most important inventions, the first 
inventors will be those to patent them. “ If,” says Sir 
William of the patentee, “the invention be his property, 
“ why take it from him at the end of 14 years?” Merely 
because, for that term of protection he is willing to give it 
up, considering that he has had guid pro quo. Had he not 
thought so at the beginning he would not have published 
his invention. 

But let us take a broader argument. Sir William does not 
deny or underrate the absolute value of inventions to the 
public. The Times, too, goes so far as to trace the power 
of Great Britain to the genius of her inventors. The pub- 
lic, therefore, cannot afford to do without inventions. They 
must acquire them, and will have them on some terms or 
other, and there are five modes in which we may conceive 
them to be had. The first is, for each individual to invent 
for himself. This would be an excellent plan if it were 
practicable, but invention, fortunately or unfortunately, 
happens to be a special faculty given to but few men. The 
second is to force the minority of inventors to give up 
their ideas to the majority. This plan might be practicable 
if there were sufficient resources in the Spanish inquisition 
to carry it out. But it is not safe to count on the extrac- 
tion of inventions by intimidation or torture. The third is 
to steal the inventions. To this mode, which we under- 
stand Sir William Armstrong to advocate, the objections are 
that it would be often inconvenient, generally tardy, and 
that the thieves would be often disposed to keep’ their 
plunder to themselves instead of making it public. The 
fourth mode is in the voluntary publication of inventions 
by their authors. Here we can perceive no motive on the 
part of the inventor for doing so—cu7 bono? He may be 
anxious to advertise the capabilities of his invention, but 
why is he likely to publish its details and modus operandi ? 
ven were he to do so after making a fortune, or, still less, 
i competency from working his invention in secret, his 
tinal publication would be late, and the public would, for a 
greater or less number of years, have been kept out of what 
they ought to have been enjoying. It may be perfectly 
true, as Sir William has said on two occasions, that there 
are often two or more claimants for the same idea, but this 
is where the idea and its importance are recognised, and it 
does not follow that, from mere pride, inventors would 
voluntarily throw open their ideas where there was no 
chance of reward. How many inventors now publish their 
ideas before they have at least obtained provisional protec- 
tion? The last of the five modes by which an invention 
may be acquired is by making terms for it, offering either 
a grant of public money or a patent. The patent being the 
preferable mode of payment, it would even then be better 
in most cases that it were made perpetual, like the title- 
deed of an estate, rather than that the public were deprived 
of the invention; but in view of the uncertainties 
of the case, inventors. are willing to accept a limited 
monopoly. In this country this is 14 years, in France 
15, and in the United States, in consideration of 
the abolition of the right of applying for renewal, 17 years 
have been lately made the term of a patent. Sir William 
proposes, now, to do away with patents, which cor- 
respond to the fifth mode of obtaining inventions for the 
public, and thus to fall back upon the chance of epidemic 
invention, or upon force or theft, or upon the chance of 
voluntary disclosure, against all of which there are grave 
objections where there are not either impossibilities or im- 
probabilities in the way of their being made to answer. 
We suppose he inclines either to the second or third mode, 
or both, inasmuch as he says that primary inventions ought 
to be common property. For, although the same might be 
said of land or gold, saying they ought to be common 
property does not make them so, and the declaration is a 
direct suggestion, therefore, of either force or theft. 

When patents are abolished, if that is ever to be, how 
quickly will the avenues by which inventions are now made 
public be closed! The manufacturer would no sooner 
allow exclusive and unpatented inventions to escape his 
mill than he would allow his ledger to be carried off and 
published in the newspapers. The business of the 
engineer would again become a craft abounding in 
ignorance, pretension, mystery, and juggling. If the 
resources of science were exhausted, and there were nothing 
more to invent, there might be no concealment ; but as the 
human intellect does not stand still, each would do the best 
for himself and the least for his neighbour. Some inventors 
would be able to work their own inventions ; some would 
be taken up by wealthy men, who would monopolise their 
genius as far as possible, shutting out the public from the 
advantages which they now enjoy, while, in other cases 
again, the poor inventor would carry his thought with 
lum to the grave. Men like Sir William Armstrong might, 
on the whole, do as well without patents as with, for he is 
no inventor in the just sense of the word. He is a successful 
mechanical engineer, which is, perhaps, quite as good. 
What some men gain by genius, and by the aid of patents, 
he has gained by worldly wisdom and the connection which 
that has secured him. One standing in his relation to 
Government engineers would naturally have a great 
advantage, and this he has exerted to the utmost. And, 
while his views of patents may be selfish and unsound, his 
conspicuous position and his ad captandum comparisons of 
patents to monopolies and his clap-trap about free trade are 
likely to lead some astray. One, however, of the most 
eminent of modern writers on political economy, one who 
is among the strongest advocates of free trade, denounces 
Sir William’s proposition as one for “ free stealing.” That 
Parliament will ever abolish patents for inventions may be 
improbable, but it is as well for honest men, who know 
what the abolition would involve, to be on their guard. 


Porsontnc Tea.—The Jersey Morning Express has a paragraph 
stating that many young women are employed on that ay oy yo 
there is no Board of Customs to interfere) in colouring tea for the 
London market, the change of colour being effected nearly in the 
~~ manner as confectioners colour the surface of sugar plums for 
children ! 
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MISCELLANEA. 


Ts: Great Eastern sailed from Liverpool for New York on 
Tuesday last. 

Tue New York Times publishes a list of 179 gunboats owned or 
taken up by the Federal Government. ; 

A “ National Traction Engine Company” is being organised to 
work the patents of Messrs. Longstaff and Pullen. Y 

A prospectus has been issued of the Bahia Steam Navigation 
Company, with a capital of £160,000, in £10 shares. ; 

A POINTSMAN on the Brighton Railway was run over and killed, 
at Forest Hill Station, on the morning of Wednesday week. 

Tne meetings of the London Mechanics’ Institution commenced 
on Wednesday evening, the Rev. C. Boutell reading an interesting 
paper on “ English Monuments.” 

A steam fire-engine, built in New York, is now in Havre, and 
the American builder, Mr. Lee, has arrived in London for the pur- 
pose of introducing similar engines here. 

A une of Bristol and New York Steamships, to be 600ft. long and 
100ft. beam, to draw 16ft. of water, and to work up to 12,000 in- 
dicated horse-power, and to make 20 knots an hour, is being 
“ talked of.” 

Tue iron-clad frigate Achilles, 50, has been fairly commenced at 
Chatbam. As many as 1,000 men are to be engaged on her; and 
as fast as good mechanics have offered themselves at the dockyard, 
they have been engaged. 

A Miss A. M. Davis, of Blandford-street, Portman-square, was 
run over and killed near Ealing, on the Great Western line, on the 
evening of the 2nd inst. It is believed that she went deliberately 
upon the line for the purpose of committing suicide. 

A Boy was killed, last week, on Mr. Train’s street railway between 
Westminster Bridge and Kennington Park. He was playing on the 
front platform of the car and fell off upon the line. Mr. Train has 
since forbidden the riding of passengers on the front platforms of 
his cars. 

Tue Mersey Docks and Harbour Board have agreed to construct 
new corn warehouses at Birkenhead at an estimated cost of about 
£60,000, exclusive of the internal machinery. These warehouses 
when completed will provide storage for 100,000 quarters of grain. 
A proposal of a similar character for the Liverpool side of the Mer- 
sey has been deferred for further consideration. 

“TuHE South Wales Institute of Engineers hold their annua! meet- 
ting to-day and to-morrow at Swansea. The following papers, 
read at former meetings, will be discussed: 
Cornish Engine ;” Mr. C. James’s—“ On Underground Machinery.” 
And the following papers read and discussed :—“ On Working Thin 
Seams,” by Mr. Handel Cossham ; “On Professor Zeuner’s Diagram 
for Showing the Motion of the Slide Valve,” by Mr. R. Schmidt; 
“ On Explosions of Fire-damp in Mines,” by Mr. M. Fryar. 

Ten junior appointments in the Engineer Establishment of the 
Department of Public Works in India will, in the year 1862, be open 
to public competition. A competitive examination will be held in 
the India Office in the month of Junenext. Full printed particulars 
of the conditions on which candidates will be admitted to the ex- 
amination, and also respecting the nature of the appointments to be 
competed for, may be obtained at the office, on application, either 
personally, or by letter, to the Under Secretary of State for India. 

Ir is stated—and the intelligence is of considerable importance— 
that it is proposed to amalgamate the North British and the Edin- 
burgh, Perth, and Dundee lines, for the purpose of carrying out 
direct railway communication with the North, without the trouble, 
delay, and expense of the ferries. With this view it is contem- 
plated to throw a tubular bridge across the Frith of Forth at 
Queensferry, where it is comparatively narrow, and where there are 
rocks midway, on which piers may be erected, and likewise to erect 
a viaduct across the Tay at Mugdrum. The cost of the tubular 
bridge is estimated at £500,000, and of the bridge at Mugdrum 
at £180,000. The scheme involves the formation, at the Bridge 
of Earn, of a central station for Scotland.—In connection with 
these enterprises is the junction of the Scottish North-Eastern and 
Great North by the long projected line of the Denburn. 

Tue following is an abstract from a Parliamentary return just 
issued, relating tothe capital of the railways of the United King- 
dom :—Capital authorised on the 31st December, 1860, including 
subscriptions to other undertakings, whether such undertakings 
are on lease to, or worked vy, the subscribing company or are in- 
dependent :—Shares, £293,685,142; Loans, £100,729,685. Total 
authorised capital, £399,414,987. Capital paid on the 31st December, 
1860, including subscriptions to other undertakings—Ordinary 
capital, £193,791,067 ; preferential ditto, £67,873,840 ; debenture stock 
and funded debt, £7,576,874. Total, £266,241,781. Loans outstand- 
ing 31st of December, 1860, £81,888,546. ‘Total capital raised 
by shares and loans, £348,130,527. Subscriptions to other under- 
takings, whether such undertakings are on lease to, or worked by, 
the subscribing company or independent—Capital authorised, 
£13,649,640 ; capital paid up, £11,715,695. 

Tue traffic receipts of railways in the kingdom for the week end- 
ing the 31st August amounted to £593,596, and for the correspond- 
ing week of last year to £5+6,960, showing an increase of £6,636. 
The gross receipts of the eight railways having their termini in the 
metropolis amounted to £277,521, and for the corresponding week of 
1860 to £273,675, showing an increase of £3,846. ‘The increase on 
the Great Northern Railway amounted to £402; on the Great 
Western to £1,603; on the London and North Western to £153; 
on the London, Brighton, and South Coast to £2,536; and on the 
London and South Western to £1,535—total, £6,229. But from 
this must be deducted £171, the decrease on the Eastern Counties, 
£62 on the London and Blackwall, and £2,150 on the South 
Eastern, together £2,383, leaving the increase, as above, £3,846. 
The receipts on the other lines in the United Kingdom amounted to 
£316,075, and for the corresponding week of last year to £313,285, 
showing an increase of £2,790, which, added to the increase on the 
metropolitan lines, makes the total increase £6,636 as compared with 
the corresponding week of 1860. 

















Tue following appointments of naval engineers have been made 
since our last :—Edwin West, chief engineer, to the Malacca; George 
Rock, chief engineer, additional, to the Seringapatam, at the Cape, 
for service of dock and victualling yard; Henderson Leslie, engineer, 
to the Malacca; John Pearse, first-class assistant-engineer, to the 
Malacca; L. Backler, first-class assistant-engineer, to the Asia, as 
supernumerary ; W. J, Hawkins, second-class assistant-engineer, to 
the Arrogant, for the Handy, vice Backler; James Stocks, acting 
second-class assistant-engineer, to the Malacca; W. Hair, acting 
second-class assistant-engineer, to the Hawke, additional, for the 
Magpie, vice Hawkins ; Thomas Smith, acting second-class assistant- 
engineer, to the Asia, as supernumerary; J. H. Keane and William 
Holloway, supernumeraries of the Asia, promoted to engineers; 
A. Andrews, on the Griffon ; C. H. Thompson, on the Dauntless ; 
T. H. Kitto, on the Cockchafer; 8. Judd, on the Geyser; L. Back- 
ler, on the Arrogant, for the Handy; J. W. Elliott, on the Asia, for 
the Grinder; E. Keen, on the Rinaldo, and F. Skelton, on the Slaney 

acting), promoted to the rank of first-class assistant-engineers ; 
reorge J. Maybury, acting second-class assistant-engineer, to 


the Cumberland, for the Wildfire; E. Lewis, engineer to 
the Cumberland, for the Rosario; S. Matthews, engineer, 
to the Pelican, in lieu of chief-engineer; J. Fielden, _first- 
class assistant-engineer, to the Pelican; William Ash, first- 


class assistant-engineer, to the Asia, for the Blazier; B. Judd, 
second-class assistant-engineer, to the Geyser, vice Fielden ; George 
Duncan, second-class assistant-engineer, tothe Impérieuse, as super- 
numerary; W. J. Foster, second-class assistant-engineer, to the 
Pelican ; Ww. B. Rock, W. J. Robinson, John Flintoff, and W. H. 
Keats, acting second-class assistant-engineers, to the Impérieuse, as 
Supernumeraries; and J. Adamson, acting second-class assistant- 
engineer, to the Pelican; J. Syder, promoted to the rank of acting 
chief engineer, in the Rinaldo; William Williamson, first-class 
assistant-engincer, to the Revenge, for the Porpoise; William 
Edwards, acting second-class assistant-engineer, to the Cumberland, 
as supernumerary. 
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THE TELEGRAPH CABLE REPORT. 
(Continued from p. 136.) 
2. Tue Insutatina Coverine. 

Tue first land telegraphs that were constructed were in every 
respect analogous to submarine cables, and the wires were indeed 
frequently laid across rivers and canals beneath the water. 

In earlier experiments, which were confined to buildings or shel- 
tered positions, the copper wires were insulated by a covering of 
cotton or silk laid spirally over the wire ; the cotton was subsequently 
steeped in some resinous substance to protect it from damp, and 
ultimately the wires so prepared were immersed in a body of 
pitch or resin, and laid in wooden troughs or iron pipes. As many as 
ten wires were thus laid along the Blackwall Railway in a wrought 
iron gas pipe, two inches in diameter. In such pipes the wires were 
carried under ground or water. 

It was, however, found almost impossible to maintain suflicient 
insulation by such means. In some places water penetrated through 
the pipe, in others the sun damaged the resin, and generally the 
resinous substance used gradually decomposed or absorbed moisture. 
There are, however, still working in the Primrose Hill tunnel nine 
wires insulated by means of cotton and pitchy compounds enclosed 
in a lead tube, which have been down for 14 years. Moreover, 
although the utmost care was devoted to the subject, it was found 
impracticable to lay down any great length without serious faults 
occurring in the construction, and the system was hopelessly aban- 
doned and entirely superseded by the open air wires. Covered wires, 
however, were indispensable for leading into stations, under bridges, 
and especially through tunnels, where the constant humidity pre- 
vented the use of open wires, consequently the greatest difficulty that 
has had to be overcome with the overland lines has been the passage 
through the long tunnels, and to this difficulty submarine telegraphy 
is deeply indebted for the progress it has made. It was in overcoming 
this obstacle that india-rubber was first successfully employed, and 
it is remarkable that the first really efficient insulating substance 
that was used should, after falling entirely into disuse, be now again 
brought forward. 

As in the case of copper for the conductor, so india-rubber or 
caoutchouc appeared almost specially intended for the purpose of 
insulation. ‘This substance possesses insulating qualities of the 
highest order. tis tough, highly elastic, of less specitic gravity than 
water, easily manipulated, extremely durable under water, nearly im- 
pervious to moisture, except superticially, and not excessive 
and it appeared, on its first introduction, as though nothing 
could be desired, One of the first and most important requirements 
in any insulating substance that may be adopted is that it should offer 
facilities for making the numerous joints required, either for the 
repair of lines when laid down cr in their first construction. For this 
purpose india-rubber appeared also well adapted, If, instantly after 
being cut, two surfaces of this material are again brought into 
contact, they unite almost as perfectly as though no sep: m had 
taken place; moreover, being soluble in naphtha with a slight increase 
of temperature, two surfaces may be hermetically united by warming 
them and slightly moistening them with this material. ‘UVhe copper 
wire, previously covered with cotton and shellac, was covered by a 
thin strip of masticated india-rubber wound spirally on the wire, 
each turn overlapping the last, and several coatings were thus put 
on the wire, the union of the india-rubber being secured by slightly 
moistening it with naphtha. A degree of insulation infinitely superior 
to anything that had been before obtained was the first result, 
and the problem on which so much time and money had been 
expended seemed to be definitely and perfectly solved, and the new 
material came into rapid use. It required, however, but a very 
short experience to dispel all the hopes that had been raised. This 
gum resin, like all others of a similar character, slowly burns or 
oxidises even in contact with the air only, and in the dark; but in the 
light, and especially where exposed openly to the weather and the 
sunlight, the oxidation goes on with fatal rapidity; the wires hung 
out of doors soon became useless; the oxidised gum assumes a thick 
gummy character, and soon falls away from the wire. The union 
made with naphtha was found not to be durable ; and after a short time, 
even in unexposed situations, the rubber was found loose upon the 
wire. Attempts were made to preserve it by enclosing it in grooved 
boards, and thus protecting it from the air, but this in dry situations 
was found to be of but little avail; and though in wet tunnels it was 
found to be more durable, yet here also it was ultimately abandoned. 
In other cases the india-rubber assumed a liquid form from decompo- 
sition, and simply left the wire by flowing away from it. 

To avoid these difficulties gutta-percha was proposed. Gutta- 
percha is, when perfectly pure and at moderate temperatures, a 
remarkably good insulator, and capable of being kneaded and drawn 
solidly on the wire through dies, which avoids the {joint which is 
necessary with india-rubber laid on in strips. 

Some difficulties, however, rendered its first introduction not so 
successful as that of india-rubber. In the first attempts the cove r- 
ing, which was single only, was not efficiently put on, and contained 
air holes and other defects. This was partly due to imperfections in 
the manufacture, but more particularly to the bad quality of the gum 
itself, which comes to this country mixed with a very large propor- 
tion of impurities, so large, indeed, that but a very small percentage 
of the gum imported is fit for the manufacture of covered wire at all. 
In addition to the impurities already existing, fine sawdust and 
ground wood were mixed with the gum. It was also combined with 
sulphur, with the bad result already detailed under our last 
head. It was also found liable to oxidation when exposed, 
though this appeared to be avoided by covering it with 
Stockholm tar and immersing it in water, or otherwise pro- 
tecting it from the air; it is not liable to assume the liquid 
form, but the making of an eflicient joint offered several difficulties, 
as it was absolutely necessary for this purpose to remelt the material. 
These joints gave rise originally to a great number of faults, which, 
together with the general impurity of the gum itself and the im- 
perfect manufacture, were the principal drawbacks to the more rapid 
introduction of gutta-percha. Gutta-percha, even moderately pure, 
however, has many advantages, and fell into hands far too enter- 
prising and persevering to be rapidly abandoned. The manu- 
facturers devoted themselves to the perfection of their machinery, 
sorted the gum with the most elaborate care, and soon produced a 
tolerably pure material. Improved methods of making the joints 
were introduced, fine ribbons of thin gutta-percha being used instead 
of kneading over the joint with a mass of material; and, above all, 
the system was introduced of covering the copper wire with several 
independent layers of thin material, instead of one thick layer; the 
occurrence of air holes or defects from minute fibres left in the 
material were thus, to a great extent, obviated. The greatest care 
was, moreover, bestowed at the manufactory itself on the testing of 
the wire during the process of manufacture. Coincident with these 
improvements in manufacture, the telegraph companies endeavoured 
to protect the material from oxidation by covering the wires with 
tape and Stockholm tar, and enclosing them in wooden grooves, or 
covering them with yarn and tar, and laying them in underground 
pipes, the material being thus found to be tolerably durable, 
especially when immersed in water. In all cases, however, where 
these precautions were not taken, the wires rapidly became useless, 
and many hundreds of miles have thus been abandoned, while, on 
the other hand, with these precautions many lines which have been 
some years in use are still in good working order. It is, however, 
only since the commencement of our inquiry that the perfectly pure 
material has been produced in sufficient quantity to be practically 
useful, and that the high insulating properties of the gum in its pure 
state have been appreciated, 

Professor Hofmann appears to have been the first to point out the 
cause of the decay of gutta-percha and india-rubber; and at the 
commencement of our inquiry we requested Professor Miller to 
undertake the chemical investigation of this question. His report 
will be found in Appendix No. 4. 






























It appears that pure gutta-percha is a hydro-carbon, contain- 
ing of— 


Carbon ccs cse cee 000 ane 88°96 
Hydrogen a ae 11-04 
100-00 


The gutta-percha of commerce is mixed with resin, vegetable fibre, 
moisture, &c.; the moisture is mechanically diffused throygh the 
mass, influencing its pliability and toughness. Commercial’ gutta- 
percha will remain unchanged for months in air, provided light be 
excluded, and provided the temperature be not raised very high, and 
it will remain unaltered for years in water, especially when coated 
with Stockholm tar, and when light is excluded. Alternate ex- 
posure to moisture and dryness, on the other hand, particularly if 
the sun’s light has access to it, is rapidly destructive of gutta-percha. 
All the deteriorated portions of gutta-percha examined by Professor 
Miller were found to have undergone change from oxidation, The 
evidence we have taken shows that it has occasionally been injured 
in the sea by animals. 

Caoutchoue consists of a hydro-carbon of definite composition, 
mixed with a small quantity of resin. It is liable to deterioration by 
exposure to the action of oxygen in the presence of solar light, but 
the gum is less rapidly injured if exposed to these influences in the 
native state than if it has been previously masticated. When sub- 
jected to the action of air, excluded from light, it does not experience 
any marked change even during very long periods. Further pare 
ticulars will be found in Professor Miller's report. 

We have made numerous experiments upon the effect of tempera- 
ture and hydrostatic pressure on both gutta-percha and caoutchouc, 
Such experiments occupy a very considerable time, and are other- 
wise difficult to perform. 'The general results appear to be that 
temperature has a very marked effect on gutta-percha, but that pres- 
sure appears to consolidate the material and improve the insulation 
of both gutta-percha and india-rubber. 

The effect of temperature on the insulation of several insulating 
substances which we experimented on is shown in the tables of ex- 
periments in Appendix No. 6. 

The results may be briefly stated as follows:—With gutta-percha 
in ordinary use for submarine cables, the insulation at 72 deg. was 
not one-half as good, and at 92 deg. not one-fourth as good as it was 
at 52 deg. ; and at 52 deg. it was not one-third as good as at 82 deg. 
Perfectly pure gutta-percha was a far superior insulator, and 
suffered little loss of insulation until it attained a temperature of 
between 72 deg. and 92 deg. India-rubber and Wray’s compound, 
which are very far superior as insulators to the gutta-percha which 
has been ordinarily in use, exhibit very little loss of insulating power 
until they attain temperatures far above 92 deg. 

Theexperimentsina very high temperatureshowed that whilstindia- 
rubber withstood a temperature of 200 deg., and Wray’s compound 
atemperature of 152 deg., gutta-perchacovered wire was entirely spoiled 
at a temperature a little over 122 deg. At a temperature of from 
90 deg. to 100 deg. Pah, gutta-percha will not change its shape; but 
at higher temperatures a conducting wire covered uniformly with 
gutta-percha will easily become eccentric by the mere process of 
coiling. Gutta-percha covered wire should in no case be exposed to 
heat, the exact amount of which cannot be defined and regulated. 
This material is, therefore, not a desirable one for cables which have 
to be conveyed through or laid in the tropics, unless means be found 
for ensuring that the cable be maintained at a low temperature, 

When immersed gutta-percha, india-rubber, Wray’s compound, 
and Chatterton’s compound absorb a portion of water, Professor 
Miller's experiments, in which gutta-percha and india-rubber were 
subjected to pressure of three tons per square inch for a period of 
six weeks, show that the absorption of water by gutta-percha is very 
slight, almost né/, in sea water. In fresh water it is appreciable, .but 
trifling. ‘The absorption of water by caoutchouc is always sensible, 
the surface being rendered white and opaque, owing to the amount 
of water that has penetrated into the substance. The absorption, 
however, only reaches toa small depth, and does not destroy or in any 
way impair the insulating power of that portion of the caoutchouc 
which is beneath the moistened layer. The white aspect disappears 
as the substance is allowed to dry. The amount of absorption is 
dependent upon the extent of surface exposed to the water, The 
insulation of the specimens of gutta-percha and of masticated india- 
rubber, experimented upon by Professor Miller, was in no way im- 
paired by immersion under pressure, but the results with virgin 
india-rubber were not equally satisfactory. Messrs. Siemens’ ex- 
periments on the immersion in water of gutta-percha, india-rubber, 
and Wray’s compound, give the following results :— 

The materials examined absorb water more rapidly from pure 
water than from sea water, and more rapidly from sea water than 
from concentrated brine. In gutta-percha this difference is very 
decided, the absorption being about three times as great in sea water, 
and five times as great in pure water as in brine. Caoutchouc 
absorbs water somewhat less rapidly than gutta-percha at 89 deg. 
Fah., which may be taken for the temperature of the deep sea, 
Wray’s mixture absorbs at the same rate from sea water as from pure 
water, that rate being nearly equal to that of gutta-percha, at the 
lower temperature of 89 deg. Fah. 

Increase of temperature affects the rate of absorption by gutta- 
percha moderately with sea water, that rate being little more than 
doubled for an increase from 39 deg. to 120 deg. Fah. In pure 
water the absorption at an increased temperature is greater: Caout- 
chouc absorbs from brine at about the same rate at 39 deg. and at 
120 deg. Fah. From sea water it absorbs at double the rate at 
120 deg., and in pure water the rate of absorption is as much as eight 
times greater at 120 deg. than at 39 deg. Fah. With Wray’s mixture 
the rate of absorption from sea water is not materially influenced by 
temperature; but in pure water the rate of absorption increases in a 
very extraordinary ratio with increase of temperature, being about 
sixteen times greater at 120 deg. than at 39 deg. Fah. Both caout- 
chouc and Wray’s mixture change colour and lose firmness when 
exposed for many days to pure water of 120 deg. Fah, 

‘The thickness of the sheets of material employed affects the abso 
tion in a much higher ratio than can be accounted for by the simple 
increase of surface. ‘The absorption of water by the thicker sheets 
appears to stop short at a limit which is rapidly exceeded by the thin 
sheets. The conductivity of these materials appears not to be 
materially affected by the absorption of 2 per cent. to 3 per cent. of 
water, which may be taken for a limit that will not be exceeded in 
sea water and at ordinary temperatures. 

Increase of pressure within the limits of 501b. per square inch 
does not affect the rate of absorption materially. ‘The rate is some- 
what higher under a vacuum, owing, probably, to the absence of 
condensed air upon the surface. 

Mr. Fairbairn (Appendix No. 5) made some experiments at Man- 
chester under a pressure of 20,000 lb. per square inch, equivalent to 
a depth of 8°72 miles, At that pressure a sheet of gutta-percha, Jyin. 
thick, absorbed ‘U5 per cent. of its weight of pure water, after an 
exposure of sixty-five hours. A further exposure of twenty-three 
hours did not produce any further absorption. A pressure of 5,900 Ib. 
per square inch, continued for a period of 450 hours, on a sheet of 
gutta-percha, j;in. thick, produced an absorption of -2 per cent. of 
pure water; whilst with a piece of gutta-percha lin. thick the 
absorption in a similar period was only 08 per cent. Mr. Fairbairn’s 
experiments also included trials of the absorption of india-rubber, 
Chatterton’s compound, Wray’s mixture, and other substances. As 
regards the effect of temperature the absorption with a pressure of 
2u,000 lb. per square inch was for gutta-percha six times as much at 
a temperature of 75 deg. as at a temperature of 45 deg. for india- 
rubber two and a half times as much, and for Wray’s compound 
seven times as much. 

Mr. Fairbairn found that, in pressures of 20,000 Ib. per square inch, 
the insulation was improved by consolidation, and that the bulk of 
the material was reduced. 

We submitted wires (Appendix No. 6) covered with gutta-percha, 
india-rubber, and Wray’s compound, 110 yards in length, to pres- 
sure of three tons to the square inch for periods ofa month. The 

















wires were placed in‘iron pipes connected with an hydraulic press, 
by means of which the pressure was continually maintained. We 
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had intended to obtain higher pressure, but we experienced so many 
failures in the attempt that we were at last obliged to give up the 
endeavour. An examination of the tables will show that, except 
where specific faults occur, either from joints or from the pressure of 
the wire against the connections in the pipes, the condition of the 
wire after the pressure was put on remained strictly uniform, the 
loss of insulation following very closely the temperature of the water 
in which the specimen wire was immersed. 

The ecto conclusion at which we have arrived, from a careful 
cons#leration of these and other experiments, is, that the absorption 
of water by these substances is not to be feared as a cause of deterio- 
ration; and that pressure improves the insulation whilst it is being 
applied, its effect being more obvious as the material is a worse 
insulator; and there appears to be less difference in india-rubber, 
when subjected and not subjected to pressure, than in any other of 
the materials experimented on. 

When the first submarine telegraphs were laid the size of the con- 
ducting wire, or the thickness of the insulating material, had not 
become prominent matters of inquiry. Some retardation of the 
electric currents in underground work had been observed ; but in 
the first short submarine lines but little practical inconvenience 
resulted, and it was not until lines of considerable length had been 
laid down that the subject of induction excited much attention. 

It was early seen that the inductive action must be, in some ratio, 
proportionate to the thickness of the insulating medium, but the 
actual value of this ratio was unknown; the thickness of the gutta- 
percha was accordingly increased, with the feeling that some increase 
was necessary, but no real grounds existed for determining what 
that increase should be, nor were any clear notions entertained of 
the precise action of induction in causing the retardation observed. 
In 1854 Mr. L. Clark brought under the notice of Professor Faraday 
certain experimental results he had obtained in telegraph lines 
between London and Manchester, and Professor Faraday explained 
before the Royal Institution the general principles which govern 
these effects. 

When a metallic wire is enveloped by a coating of some insulating 
substance—as gutta-percha or india-rubber—and is then surrounded 
by water or damp earth, the system becomes exactly analogous to a 
Leyden jar or coated pane; the insulating covering represents the 
glass, the copper wire the inner metallic coating, and the water or 
moist earth the external coating. The electricity with which the 
wire is charged, by bringing the pole of an active battery in contact 
with it, acts by induction on the opposite electricity of the surround- 
ing medium, which, in its turn, reacts on the electricity of the wire, 
drawing more from the source, and a considerable accumulation is 
thereby occasioned, which is greater in proportion to the thinness of 
the insulating covering. 

One mile of copper wire, one-sixteenth of an inch in diameter, 
presents a surface of 85°95 square feet, and the inductive cireum- 
stances, being assumed to be the same, receives the same charge from 
a source of the same tension as a Leyden jar having an equal capa- 
pacity. There is, however, one material difference between the two 
cases. Though both are discharged in a time inappreciably minute 
to the senses, the discharge from the wire occupies a comparatively 
much longer interval than that from the coatings of the jar. A 
wire on insulating supports, in the open air, when it is unconnected 
with the earth, receives also a charge, but very much smaller in 
amount, the inductive action of distant surrounding bodies exerting 
but little influence upon it. 

Although certain general conditions of this inductive action in 
telegraphic wires had been made the subject of experiment, and were 
well known, when we commenced our inquiry, the knowledge of 
the subject still remained limited. It was therefore thought desirable 
that a series of experiments should be instituted, under cireum- 
stanees as closely resembling those which take place in actual 
telegraphic lines as possible, in order to determine the amount of 
inductive discharge iu wires of very considerable lengths, according 
jo variations in the lengths of the wires, their diameters, the 
mutterial and thickness of the insulating substance, and in the tem- 
perature and pressure of the medium by which they are surrounded 
(Appendix No, 1). 

The results of these experiments may be briefly summed up as 
follows :— 

1. The amount of discharge of a battery is proportionate to the 
electro-motive force or tension of the battery. 

2. The discharge is directly as the length of the wire. 

3. When a discharge is effected simultaneously from a number of 
wires united at their discharging ends, the effect on a galvanometer 
is the same as when the wires are all united together to form one 
continuous length. 

4, The conductivity of the metal, other circumstances being the 
same, does not influence the amount of discharge. Hence, by em- 
ploying a bad conductor the resistance of the circuit is increased, the 
induction remaining the same. 

5. The theoretical formula given by Professor Thomson in his 
evidence for the electrostatic capacity of an insulated wire is as 
follows :—viz., If TD) denotes the diameter of a copper wire of cir- 
cular section, symmetrically covered with insulating material toa 
diameter D', and I denotes the specific inductive capacity of the 
insulator, and log. denotes the Napierian logarithm of the number to 
which it is prefixed, the expression for the electro-static capacity of 
an unit length of conductor thus insulated, when the outside of the 
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insulator is kept in commmunication with the earth, is 
2 log 
fg. 
and this is assumed by many experienced experimentalists correctly 
to represent the phenomena, It appears, from the experiments 
above mentioned, that the amount of discharge from wives of different 
diameters, with coverings of various thicknesses of the same insula- 
ting material, may be assumed to be for practical purposes directly as 
the square root of the semi-diameter of the wire, and inversely as the 
square root of the thickness of the insulating envelope. 

Hence, by increasing the diameter of the wire and the thickness of 
insuiating covering in the same Pg age the amount of inductive 
discharge remains the same. The force of the current in a voltaic 
circuit increases as the square of the diameter of the wire (the length 
of circuit being constant and the resistance of the battery being in- 
considerable as compared with that of the metallic portion of the 
circuit), consequently if it be found inconvenient to increase the wire 
and the insulating covering proportionately, greater advanwage will 
be obtained by increasing the diameter of the wire than the thick- 
ness of insulating covering, for whilst the covering remains the 
same the induction discharge increases only as the square roct of the 
diameter of the wire, whilst the force of the current increases as the 
square of the diameter ; and, if the insulating covering be varied, the 
conducting wire being constant, the strength of the current will 
remain the same, but the induction will only decrease as the square 
root of the thickness, 

6. a. That india-rubber surpasses all other materials in the small- 

ness of the amount of its inductive discharge and the perfectness of 
its insulation. In the former respect a coating of india-rubber is 
fully equal to a coating of ordinary gutta-percha of double its thick- 
hess. 
b. That Wray’s compound, an artificial composition formed by the 
addition of other highly insulating materials to india-rubber, and the 
newly-manufactured pure gutta-percha, closely resemble india- 
rubber in both particulars. 

ec. That the mixture of imperfectly conducting materials with 
gutta-percha, as carbon in Mr. Radecliffe’s composition, or pounded 
cocoa-nut shell, as in Mr. Godefroy’s, has the disadvantage of greatly 
reducing the insulation and increasing the induction. 

d, That the interposition of cotton thread between the wire and 
an india-rubber coating, as in Hall and Well’s preparation, also con- 
siderably increases the induction and diminishes the insulation. The 
induction is augmented because the cotton thread, which is a bad 
insulator, increases the surface of the conductor; and the insulation 
is impaired, not only because the insulating coating is diminished by 
the thickness of the cotton, but probably, also, in consequence of the 








greater inductive action. The interposition of cotton between two 
layers of gutta-percha is equally disadvantageous, as is proved by 
the experiments on Mr. Hearder’s short line of 450 yards. 

e. That the interposition of a viscid insulator between two coat- 
ings of gutta-percha neither decreases the induction nor improves 
the insulation of the line. If Mr. Hughes’ process should possess 
any advantage, it will be found in the tendency of the viscid fluid to 
fill up air holes or flaws in the gutta-percha coatings. 

f. Generally speaking, the more perfect the insulating property of 
the material is, the less is its inductive capacity. There are, how- 
ever, several apparent exceptions to this rule among the experiments 
made, but there are so many causes to affect the experiments on in- 
sulation, that we are not warranted to infer, from these exceptions, 
the entire independenceof the two properties. 

7. Temperature affects the discharge only in so far as it affects the 
insulation. 

8. It does not appear that pressure exerts any influence on the 
amount of induction discharge. 

: Several other interesting results will be found in Appendix 
No. 1. 
The velocity with which electricity travels through a metallic 
wire is exceedingly great; indeed, for practical purposes, instanta- 
neous, When there is no induction. The well-known experiments 
of Professor Wheatstone, which were made with electricity of high 
tension, proved that this velocity is not inferior to that with which 
light travels through the planetary space; and the most reliable 
experiments which have since been made with electricity of compa- 
ratively low tension, which is more affected by adventitious 
circumstances, still give a very high speed. Messrs. Fizeau and 
Gounelle ascertained the velocity of electricity generated by a vol- 
taic battery to be in copper wire 111,834 miles per second, and in 
iron wire 62,130 miles per second; and the more recent experiments 
of Messrs. Guillemin and Burnouf give the velocity in iron wire to 
be 111,847 miles per second. Messrs. Fizeau and Gounelle inferred 
from their experiments that the velocity of electricity is independent 
of the strength of the current and the section of the conductor, 
though it varies with the material. 

Other experiments have been made, from which a much lower 
velocity has been concluded ; but these have generally been on sub- 
terranean lines, in which the retardation has been proved to be 
owing to the inductive action of the surrounding medium, from 
which they are separated by an insulating covering. In these 
cases it is not the velocity of the electricity in the metal which is 
measured, but the time which is required for a certain amount/of 
effect to be produced at the remote end of the wire, or, in other 
words, the time necessary to charge the wire to a certain amount. 
Most electricians who have considered this matter in a theoretical 
point of view concur in stating that this time is proportional to the 
square of the length; many attempts have been made to prove this 
law, but satisfactory experiments, free from error or ambiguity, are 
still wanting. 

Dr. Faraday, from some experiments made by Mr. Clark, gives 
two seconds for the time which the current requires to appear at the 
remote end of a subterranean telegraphic wire 1,500 miles iv length, 
whilst in the same length of air wire the time was almost inappre- 
ciable. Mr. L, Clark states the time at which the current appeared 
at the distant end of a subterranean wire 788 miles in length was 
three-eighths of a second, whatever was the battery power employed; 
and, with regard to the Atlantic cable (before it was submerged), 
Mr. Walker states the interval between the electric force being com- 
municated at one end and arriving at the other to be about two 
seconds, It is stated that Professor Thomson’s delicate reflecting 
galvanometer showed a sensible current in less than one second. 

f a measured charge, after its transmission through the wire, 
were discharged at the remote end in an equal interval of time, this 
retardation would be of little importance, as the charges at one end 
and the discharges at the other would succeed each other 
in the same order and with the same intervals between them; 
but as the discharge in great lengths of wire occupies a much greater 
time than the charge, if a new charge is given before the wire is 
completely cleared of the former, although the charges may be 
separated by strongly marked intervals, the discharges would be 
confounded into one, and it would be impossible to distinguish the 
various succession of currents, which represent the alphabetic 
characters, from each other. ‘There is thus a limit to the number of 
signals which may be made ina given time, dependent on the in- 
ductive action brought into play on the line. 

Various expedients have been resorted to to increase the rapidity 
with which currents may be made to succeed each other; the one 
most generally employed is to discharge the near end of the line 
immediately after it is disconnected from the battery, before another 
current is sent into it. Mr. Varley and Messrs. Siemens, instead of 
discharging the return current into the earth, neutralise it by bring- 
ing the wire into contact with the pole of a weak battery, which 
produces a weak current in the opposite direction. Professor Jacobi 
employs a secondary battery, which, becoming polarised or charged 
by the transmitted current, occasions a current in the opposite direc- 
tion, which acts during the cessation of the primary battery current 
and neutralises the residual electricity in the wire. 

Professor Hughes has made a number of experiments on sub- 
marine cables (before they were immersed) to ascertain the number 
of alternating currents he could pass through them in a given time, 
so that the signals should not be confused at the opposite end; he 
calls the succession of two alternating currents a wave. The results 
he obtained are stated in his evidence. 

With respect to the number of words per minute transmitted 
through various submarine telegraphs in their submerged and work- 
ing state, we collect the following particulars from the evidence :— 


Words 
per 
minute. 


| A. Varley. 


Varna and Balaklava 310 nauts 5 


Varna & Constantinople 150 nauts | 16 Ditto. 

Red Sea.. .. .. «. 480nauts | 2 | Forde. 
Ditto... 2. oc of 4 *” 5or6 | Ditto. 

Atlantic «+ ee +. 2,500 miles 23 Thomson, maximum. 
noe -~ 2 Ditto, verified by himself. 
Ditto .. 2e oo ve ~ ti C. F. Varley, by relay. 


It seems to be generally admitted by experimentalists that the 
rapidity of succession of the signals is not affected by varying the 
number of elements of the battery. 

The most important problem to solve in submarine telegraphy 
undoubtedly is, how the signals may be made to follow each other 
with the greatest rapidity ; and this resolves itself into two questions, 
how far can the circumstances upon which inductive action depends 
be removed, and what are the best means to lead away or destroy 
the residual charge of the wire after the original current has ceased 
to act? In the course of this inquiry we have obtained some 
valuable information with regard to the former, but much remains 
to be done before the latter question can be fully answered. We 
would, however, draw attention to the remark made by Mr. Varley 
(Quest, 2909), that in the practical working of an underground or 
submarine line, the available speed for communication can only be 
taken at one-third of the attainable speed. 

One of the most fatal things that can happen to a submarine cable 
is the occurrence of faults by which a conducting communication is 
established between the internal wire and the surrounding water; 
the smallest and almost imperceptible fissure is sufficient to effect 
this, and the utmost care should, therefore, be taken in the manu- 
facture to avoid them. When gutta-percha is the insulating sub- 
stance they arise most frequently from air-holes produced during 
the preparation of the material, and occasionally from badly center- 
ing the wire, by which it is brought into close proximity to the 
external surface of the covering, so that a slight abrasion may oc- 
casion it to protrude. Both these defects may be in a great measure 
avoided by covering the wire with successive coatings. The wire, 
originally properly centered, may also become displaced in conse- 
quence of the softening of the material when exposed to a high 





temperature. In wires covered with masticated india-rubber these 
icular defects do not occur to such an extent, but, on the other 
and, it is n that the joints of the spirally-twisted slip 
should closely adhere, otherwise in every place of imperfect contact 
a fault would be generated. The masticated india-rubber when 
warmed is softened, and will yield to constant pressure; in this 
way wires so covered have failed. Another cause of defective insu- 
lation is the presence of some foreign substance or impurity. Very 
efficient tests have been devised to ascertain the existence of faults 
in a covered wire during or after the process of manufacture, and 
we do not doubt that a cable may be delivered by a manufacturer 
entirely exempt from faults. 

But faults may originate during the process of laying, and even 
after this operation, in consequence of previous or subsequent in- 
juries. Such injuries are sometimes mechanical, as from abrasion 
or other causes, and sometimes electrical, as, for instance, at places 
where the wire is eccentric, or where the insulating covering is less 
perfect than in other parts of the line, the electricity escaping at the 
weak place may gradually injure the insulating covering so as at 
last to create a serious fault; this effect will be more likely to occur 
in long submarine lines, where strong currents of electricity are 
employed. In lines which can be worked with very weak currents 
such injuries may sometimes be postponed for a long time. These 
faults are difficult to discover and repair; but certain testing opera- 
tions founded on the Jaws of the voltaic current have enabled the 
place of a fault to be determined within certain limits which can be 
the more accurately ascertained according as the insulation of the 
line is more perfect. Several of the modes of testing actually em- 
ployed are described in the evidence. 

At the period of the commencement of our inquiry the insulating 
properties of the gutta-percha then in use had been found to be 
such that improvement was not deemed absolutely necessary. But 
we have shown above that the leakage of electricity through gutta- 
percha, as then prepared, is very large, and that if a foreign con- 
ducting substance should have found its way into the gutta-percha 
covering of a wire, or if an air bubble should occur in the covering, 
and when immersed become filled with water, or if the conducting 
wires become eccentric, the electricity will leak out at these weak 
places, and when currents of any strength are used will gradually 
destroy the insulation at the spot; and the failure of the line will 
only be a question of time. We have, moreover, shown that per- 
fectly pure gutta-percha, prepared by means of new processes, is far 
superior as an insulator to that in use at the time when we com- 
menced our inquiry ; and we have also shown that other substances 
are vastly superior to ordinary gutta-percha in insulating power, 
and less liable to injury from heat. Sufficient time has not, however, 
elapsed to submit these new substances to the test of experience, 
and the past history of the submarine telegraph shows that the 
greatest precaution is necessary in employing any new material 
until its durability under all circumstances, as well as its electrical 
properties, have been ascertained. Amongst these substances we 
have mentioned india-rubber, which formerly failed and has been 
again introduced, in consequence of attempts having been made to 
use it, so as to avoid the defects to which it was originally found 
liable. For instance, it is necessarily laid on in ribbons, and it is 
proposed to effect the union of the edges of the ribbon without the 
use of any injurious solvent. In one case it is proposed to place 
the surfaces of newly-cut material in immediate juxtaposition, by 
which means they unite; in another case the ribbon wound spirally 
on to the wire is covered with vulcanised india-rubber, and the 
whole is subjected to a high temperature and pressure to compel the 
union of the edges; in the third case the ribbon, after being wound 
spirally on the conducting wire, is passed through hot water; 
another suggestion is that the liquid milk as it comes from the tree 
should be brought over, and be applied directly to the wire so as to 
solidify for the first time upon the wire, but this has never yet been 
tried. Caoutchouc is always much more free from impurity than 
gutta-percha, its properties are, therefore, far more constant, and the 
little experience which has been obtained as to its durability shows 
that there is no ground for apprehension on that score. Of the other 
compounds experimented upon by us the one proposed by Mr. Wray 
possesses remarkable powers of insulation; but how far the absence 
of experience of the ,durability of these new materials may war- 
rant the adoption of any of them in lieu of gutta-percha is still a 
subject requiring great care and consideration. If, however, it 
should be thought unadvisable at once to adopt them, gutta-percha 
is now a well-tried material, the newly introduced pure gutta-percha 
has remarkable insulating properties, and the perfection with which 
copper wire can be coated with it renders it an eflicient insulator 
under ordinary circumstances; and it is established beyond a doubt 
that, although instances have occurred in which it has been damaged 
by marine organisms, and been found liable to decay under rare and 
peculiar local circumstances, this gum will last for many years 
when used in moderate temperatures, coated with Stockholm tar, 
protected from light, and covered with water. 

The general result of the experience thus gained is, 1st, that no 
material, however promising, can be relied on until it has stood 
the test of time; and, 2nd, that too much care cannot be given to 
the manipulation of the insulating covering of a conducting wire, 
which is composed of substances so delicate in texture, and em- 
ployed in such a manner that if a single defect, however slight, 
escapes detection during the process, the whole result is vitiated, as 
is the case with a chain when a single link is faulty. Perfection 
will be most likely to be secured by carefully testing the core in de- 
fined lengths, in water of a specified temperature, and causing every 
particular of the results of the tests to be carefully noted for 
future reference in case of faults. 

(To be continued.) 








THE BRIGHTON RAILWAY DISASTER. 


Tue inquest, which resulted in a verdict of manslaughter against 
Charles Legg, assistant-station-master at Brighton, was concluded 
on Tuesday. The coroner, in summing up the evidence, said the 
definition of manslaughter by negligence he conceived to be this— 
that where persons were employed in occupations from which danger 
might arise, if they neglected ordinary precautions, and if on account 
of such neglect loss of life occurred, it would be manslaughter. The 
degree of caution required must be measured by the necessity for 
caution, and if it should appear that neglect by any individual 
was the essential or chief cause of death, it would not excuse any 
such individual that other secondary causes in some degree contributed 
to the accident. With this explanation he would now call attention 
to the locality of the line of railway between Brighton and Hassock’s 
gate, upon which the accident occurred. If there should be any con- 
flict of evidence between the officers of the company and passengers 
whose statements were above suspicion, it would be only right to 
assume that the weight of evidence lay with the latter. The 
coroner then proceeded to narrate the facts as they had been esta- 
blished in evidence. The delay of the Portsmouth excursion (first) 
train was not very material, as if the rules of the company had been 
properly observed the accident would not bave occurred, notwith- 
standing the delay in the arrival of the train. The Portsmouth 
train, according to the evidence of Mr. Legg, the station-master, 
left Brighton at 8.22, but that evidence was contradicted by all the 
other testimony. The other evidence proved that the train did not 
leave Brighton until 8.28 or 8.80. The excursion train was stated 
by the officers of the company to have left the station at 8.30 or 8.31, 
with the exception of Mr. Legg, who stated that this train left two 
or three minutes earlier. The evidence of Holman, the pointsman 
at the junction, was that the trains passed him at 8.29, 8.32, and 
8.36. The coroner then read the evidence of Killick, the signal- 
man at the south end of the tunnel. It appeared to him that 
Killick had a right to believe that the answer he received to his 
message “Is she out?” referred to the second train. The account 
yiven by the signalman at the north end of the tunnel varied some- 
what from that of Killick, but he was of opinion that Killick’s 
version was the more credible of the two. Brown admitted that 
he mistook the message, thinking it referred to the first train 
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instead of to the second, which it actually did refer to, and his 
version of the affair was in other respects unintelligible. Killick 
appeared to have done his duty as well as he was able under the 
trying circumstances of the case—three trains following each other 
in such rapid succession, and the distance signal failing to work. 
If the jury believed the evidence of the passengers respecting the 
time at which the trains left Brighton, the conduct of Legg in 
starting those trains clearly came within the definition he had given 
as to manslaughter by negligence. It was the neglect of ordinary 
precautions—precautions which, according to the evidence of 
the company's officers, were clearly pointed out in the rule 
not to start a train until a sufficient interval had elapsed for 
safety. If they believed that the rapidity with which the 
trains were started by Legg materially contributed to the acci- 
dent, the company’s rule being binding on Legg, the breach 
of the rule came within the definition he had given of man- 
slaughter by negligence—namely, the neglect of ordinary precau- 
tions, the necessity for the observance of which was apparent for 
the safety of the passengers. It would appear from the evidence 
that the rapidity of starting the trains did materially contribute to the 
accident; nor was it an answer to any neglect of proper precautions 
by Legg to say that if the signalmen had done their duty the acci- 
dent would not have occurred, it being the rule of law that no man 
could qualify his own wrong. A question might arise as to how 
far the traffic manager (Mr. Hawkins) had contributed to the 
accident by the way in which the trafic was managed. ‘There was 
no definite rule as to an interval of five minutes being allowed to 
elapse between two trains, but it appeared that the ordinary rule ob- 
served on the various railway lines in the kingdom was well known to 
railway officials, and he did not think that blame could be attributed 
to the traffic manager for adopting the general rule and expecting 
it to be generally acted upon, that rule being, except at terminal 
stations, to allow intervals of five minutes between the starting 
of the trains. A question might next arise as to the sufli- 
ciency or insufficiency of the precautions adopted at the tunnel. 
The jury must consider whether the railway, by its traffic manager, 
had fairly adopted all the ordinary improved modes in common 
use for regulating traffic. If it had, it would be no charge against 
the company to say that there were other new modes partially 
adopted on some lines which might be better than those in use on 
the Brighton line. The jury would carefully examine and collate 
the evidence. ‘They would consider whether they believed that 
Legg started the trains, at more frequent intervals than he 
ought to have done. If he did so, and if, as it would seem, he 
thereby contributed in any essential degree to the accident, then, to 
the best of his judgment, his neglect of duty would amount to 
manslaughter, and would be an offence which it must be left to 
another jury to try. The next question was whether the jury be- 
lieved the evidence of Killick. If so, that person was merely guilty 
of a trifling error of judgment—hardly an error at all, in fact—arising 
from his hurry, and not from neglect of duty. It was not as if he were 
away from his post, nor was there any proof that in any other way 
he was guilty of negligence. The third point was as to the working of 
the distance signal—whether that in any way contributed to the acci- 
dent, and whether, if it did not work properly, Killick, or any other 
person whose duty it was to oil and attend to it, had properly per- 
formed his work. It appeared that Killick had been a sigualman for 
nine years, and Brown for a longer period. With regard to Scott, 
the driver of the Brighton excursion train, a question arose as to the 
duty of a driver under such circumstances inatunnel. It was 
given in evidence that it was the duty of an engine-driver, to whom 
the red flag had been shown, to come to a stand as soon as he could, 
and to send back his guard to see what was the matter, instead of 
going back with the train. Scott stated that he did not go back, 
that there was a slight recoil of the carriages, and that he might, 
perhaps, have gone back thirty or forty yards. ‘The evidence, how- 
ever, showed that it was impossible to have stopped the train within 
200 or 250 yards, as stated by Scott, but that it must have taken 
more than double that distance to have brought the train up. ‘The 
jury had also heard the evidence of several, passengers, who stated 
that the train did go back a considerable distance, and the under- 
guard of the train said that the train had hardly stopped in its back- 
ward motion to the mouth of the tunnel when the collision occurred. 
The jury might therefore assume that Scott was mistaken, or that 
he misrepresented the fact when he asserted that he did not back the 
train. But, although that might be a breach of the company’s rule, 
it did not follow that he bad been guilty of gross negligence. Scott 
was on his engine, his life was in peril, like the rest, and it was to 
be supposed that he had done that which he thought best at the 
time. The jury had first to consider whether the general arrange- 
ments of the company were such that the accident did not happen 
through them. If they were satisfied of that they would have to 
consider the conduct of Legg, and if they thought he had broken 
the company’s rules, and that he had thereby contributed essentially 
to the accident, he was responsible for his conduct. If they thought 
that Killick and Brown had done the best they could, and that 
Brown had made a mistake, either from want of memory or other- 
wise, still that was not such gross negligence as would implicate 
them. Neither did it seem that Scott, although he had broken a rule, 
had been guilty of such gross negligence as to induce the jury to 
find him guilty of manslaughter. lt appeared to him that the rule 
of five minutes’ interval was quite a minimum for safety between 
Brighton and Hassock’s gate, and that, if time were to be taken as 
the measurement, it would be better to take ten minutes instead of 
five, so as to allow a margin for the infirmities of human nature. 
With these observations he would now leave the matter in the hands 
of the jury. 

The jury then, at five minutes to three o'clock, retired to consider 
their verdict. 

After four hours’ deliberation the jury returned into court with a 
verdict of “ Manslaughter” against Mr. Legg, the assistant-station- 
master at Brighton, and the following special finding :-—-“ That the 
persons upon whom the inquest was holden being, on the 25th day 
of August, in Clayton tunnel, in the parish of Piecombe, in the 
county of Sussex, while being carried in a train by the London, 
Brighton, and South Coast Railway from Brighton to London, were 
run into by a certain locomotive engine, and were thereby mortally 
injured, of which injuries they died; and that Charles Legg, assis- 
tant-station-master at Brighton, by his negligence and the want of 
common ordinary caution in starting three trains—one at 8.28, one 
at 8.31, and one at 8.35, in breach of one of the express rules of the 
company and of the usual practice, did in an essential degree contri- 
bute to and indirectly cause the deaths of the persons so killed. And 
that one John Scott, an engine-driver, by mistake, but not carelessly, 
contributed in some degree to the violence of the collision aforesaid, 
by backing the engine and train known as the Brighton excursion 
train for a distance of 100 yards at least in the said tunnel. And 
that, by reason of the hurry arising from the arrival in unusually 
rapid succession at the south end of Clayton tunnel of the three trains 
mentioned, and the temporary failure of the distance signal to act ou the 
arrival of the first of the said three trains, a mistake or misunderstand- 
ing arose, but without negligence, in working the telegraph signals 
by Henry Killick and Jonn Brown between the two ends of Clayton 
tunnel, which also materially contributed to the said collision. 
And that the system on the 25th August, and for a considera- 
ble time previously thereto, in conducting the traffic of the said 
railway between Brighton and Hassock’sgate was defective in 
not bringing immediately to the knowledge of the _ traftic 
manager for the time being such departures as happened from the 
said rule as to the starting of trains. And the jurors aforesaid find 
that the said Charles Legg did, on the 25th day of August last, at 
the place aforesaid, feloniously kill and slay the persons upon whom 
the inquest was holden.” 

The coroner said that this was in effect a verdict of “Man- 
slaughter” against Legg, with a special finding. 





Tue Hamrsteap Junction Accient.—The coroner's jury in this 
case returned a verdict on Tuesday of manslaughter against Rayner, 
the signalman, employed at Kentish Town. 
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1705. Marc ANTOINE Francois Mennons, Rue de l’Echiquier, Paris, ‘‘Im- 
provements in the construction and arrangement of ap) tus for the 
manufacture of ice, and for the refrigeration of solid and fluid masses in 
general.”—A communication from Edouard Blée, Rue d’Amboise, Paris. 
—Petition recorded 4th July, 1861. 

1751. Josep Rogerson Cotter, Donoughmore Rectory, Cork, Ireland, 
“‘Certain improvements in the piano-forte.”—Petition recorded 11th July, 


1861. 

1761. Prerre Jean De Retrz, Rue Guimard, Bruxelles, Belgium, “ Im- 
provements in the manufacture of wind musical instruments in brass or 
other metal to which pistons are applicable.”—Petition recorded 13th July, 
1861. 

1845. Nicouas Erienne Dumgsnit, Rue aux Loups, Sotteville-les-Rouen, 
France, *‘ Improvements in materials for lubricating parts of machinery 
and for other lubricating purposes.”—Petition recorded 23rd July, 1861. 

1853. Joun Sipesortom, Harewood, near Mottram, Cheshire, ‘‘ Improve- 
ments in fire-arms and ordnance.”—Petition recorded 24th July, 1861. 

1875. Fevicite Noemi THUREL, South-street, Finsbury, London, ‘ Improve- 
ments in the method of fastening shoes, stays, gloves, and other wearing 
apparel.” —Petition recorded 26th /uly, 1861. 

1879. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in sewing machines.”—A communication from the Grover and Baker 
Sewing Machine Company, New York, U.S.—Petition recorded 27th July, 
1861 


1887. Grorez Sturrock, Woolwich, Kent, “ Improvements in the con- 
struction of breech-loading fire-arms.”—Petition recorded 29th July, 1861. 
1969. BexJaMin Browne, King William-street, London, ** An improved self- 
acting tap or apparatus for the convenient passage of lighted gas, or 
other illuminating fluid or liquid, and particularly adapted for lighting 
cigars.”—A communication from Theodore Byron Hubbell, Bridgeport, 

Connecticut, U.S. 

1911. Rosert Harrison, Port Penrhyn, Llandegai, Carnarvonshire, “ Im- 
provements in apparatus for cutting slates and slabs.”—Petitioas recorded 
lst August, 1861. 

1919. Rosert Benton, Great College-street, Westminster, ‘‘ Improvements 
in machinery or apparatus for obtaining rotary motion by the use of the 
gravitating power of solid or fluid matter.”—Petition recorded 2nd August 


1861. 

1933. Josian Vavasseur, Gravel-lane, Southwark, Surrey, “A new or 
improved transportable machine or apparatus for rifling cannon,.”— 
Petition recorded 3rd August, 1861. 

1949. GrorGe Porrs, Edinburgh, Midlothian, N.B., “Improvements in the 
+ cama of elastic steel mattresses,”—Petition recorded 6th August, 
1861, 

2001. AnTornE GaRzEND, Boulevart St. Martin, Paris, ‘‘ A new or improved 
apparatus for cutting up and reducing dye and other wood.” 

2005. Vincent JANKOWSKI, Princes-street, Fitzroy-square, London, “ Im- 
provements in apparatus for sawing wood and other substances.”— 
Petitions recorded 12th August, 1861 

2021. ALCIDALIS AUGUSTE ROMAIN PamorsEav, Paris, “ Improvements in 
kilns for baking bricks, tiles, and other similar articles.”—Petition re- 
corded 14th August, 1861. 

2029. SrepHEN Carey and WILLIAM Morean Pierce, Animal Charcoal 

Yorks, East Ham, Essex, ‘‘ Improvements in apparatus for reburning 
animal charcoal,”—Petition recorded 15th August, 1861. 

2065. WiLLiaM Firkin, Fleet-street, London, ‘‘ Improvements in apparatus 
or instruments for extracting teeth.” 

2067. RicHaRD ARCHIBALD BroomaN, Fleet-street, London, ‘‘ An improve- 
ment in preserving meat and other animal subst Mmm A ¢ i 
cation from Jean Pierre Liés-Bodard, Strasbourg, France. 

2071. Joun SOMERVILLE, Maidstone, Kent, “ Improvements in apparatus for 
drilling and tapping gas and water mains and pipes, and in preventing 
leakage therefrom.” 

2073. ‘Tnomas SuTtox, King’s College, London, “‘ An improved camera for 
taking photographic portraits and instantaneous pictures.” 

2075. Freperick Gyr, Royal Italian Opera, Covent-garden, London, ‘“‘ Im- 
provements in constructing g ters and g tanks.” 

2077. George FrepeRIcK Muntz, French Halls, Birmingham, “ Improve- 
ments in apparatus for melting metals.”—Petitions recorded 20th August, 
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2081. TuomMAs Lambert, Thorncroft Farm, Great Henny, Essex, ‘‘ An im- 
proved agricultural implement for rolling ridges and furrows or straight 
work.” 

20-3. WitLiaM CLark, Chancery-lane, London, “ Improvements in optical 
and illuminating apparatus.”—A communication from William Ferdinand 
Count de Douhet, Boulevart St. Martin, Paris. 

2091. TuomMAS GREEN, Smithfield Ironworks, Leeds, Yorkshire, and Roprat 
MatiErs, Stoke Newington-green, Middlesex, *‘ Improvements in appa- 
ratus for transmitting motion to machinery.” 

2003. WestLey Ricnarps, Birmingham, “ |mprovements in rifles and pro- 
jectiles.”—Petitions recorded 21st Awsust, 1861. 

2103. Tuomas RicHarpson, Newcastle-upon-Tyne, and Rosert IRvine, 
Hurlet, Renfrewshire, ‘‘ Improvements in the manufacture of paper.” — 
Petition recorded 22nd August, 1861. ‘ 

2109. WittiaM DrepGE PLayer, Birmingham, ‘Certain improvements in 
the description of buttons commonly known as linen buttons.” 

2111. Henry INGLE, Shoe-lane, and James INGLE, Pimlico, London, “ Im- 
provements in printing machines.”—Petitions recorded 23rd August, 1861. 

2117. James Cranston, Birmingham, “ Improvements in the construction 
of conservatories, orchard houses, and other horticultural erections, 
which improvements are also applicable to the covering of areas such as 
are used for drill sheds, markets, railway sheds, colonists and army huts, 
and many other similar purposes.”— Petition recorded 24th August, 1861. 

2121. Joun CuaRK, Glasgow, Lanarkshire, N.B., ‘* Improvements in the 
manufacture of envelopes and other covers, and in part applicable to the 
gumming of sheets of paper.” 

2123. GrokGr Nye, Mount-street, Lambeth, Surrey, “ Improvements in 
apparatus for administering injection in a continuous stream, also appli- 
cable as an eye douche and other purposes.” 

2129. WittiaM Epwarp Newton, Chancery-lane, London, ‘ Improved 
machinery for filtering liquids, decolourising saccharine and other juices, 
and rectitying alcoholic liquors.”—A communication from Horatio Nelson 
Fryatt, Belleville, New Jersey, U S.—Petitions recorded 26th August, 1861. 

2133. Louis Mari£ FRANcoIs Paturgav, Paris, *‘ An improved thread pro- 
tecting clew box.” 

2135. Joun Curistoruer Cassar AZEMAR, Mark-lane, London, ‘The manu- 
facture of an instrument to facilitate the practice of the drum.” 

2137, Joun Henry Jounson, Lincolu’s-inn-fields, London, ** Improvements 
in dampers for stamping purposes.”—A communication from Joseph 
Isidore Morel and Jules Lirondelle, Peronne, France. 

2139. Joun Matruias Hart, Cheapside, London, and Ronert LAVENDER, 
Acacia-cottages, New-road, Hornsey, Middlesex, “Improvements in 
handles or knobs of locks and latches, and in the means of applying 
them.”—Petitions recorded 27th August, 1861. 

2143. Witu1amM Stuart Guinness, New York, U.S., “ Improvements in 
sewing machines.” 

2145. SAMUEL CARPENTER, High-street, Banbury, Oxfordshire, ‘‘ Improve- 
ments in the construction of carriage wheels.”—VPetitions recorded 28th 
August, 1860. 
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2005. RicwarD ARCHIBALD Broomay, Fleet-street, London.—A communi- 
cation from J. C. J. L’Héte. Paris.—Dated 4th September, 1858. 

2014. Joun Fre.pen, Woodshade, near Todmorden, Lancashire.—Dated 6th 
September, 1858. 

2081. Lucien Vipiz, South-street, Finsbury, London.—Dated 14th Sep- 
tember, 1858. 

2085. Grorce CuaRLES Grimes, Wandsworth, Surrey.—Dated 14th Sep- 
tember, 1858. 

2043. Constantine Nicouaus Korrvuna, Liverpool.—Dated 9th September, 


1858. 
2052. Joun KNOWLES, Bolton-le-Moors, Lancashire.—Dated 10th September, 


1358. 


Patent on which the Stamp Duty of £100 has been Paid. 
1928. GrorGe Mackay MILLER, Inchicore, Dublin.—Dated 4th September, 
1554. 








Notices to Proceed. 


1046. Joun Luny, Georce Hizey, and Joun Lisuz, Huddersfield, Yorkshire, 
“Improvements 'in means or apparatus for stretching fabrics during 
the process of finishing fabrics.”—Petition recorded 26th April, 1861. 

1081. Wittiam Horn, Butler's-terrace, Ossory-road, Old Kent-road, Surrey, 
“Improvements in steam and watertight joints for fixing tubes in plates 
such as are used for surface condensers, distillers, refrigerators, vessels 
for heating feed water or tubular boilers."—A communication from 
Horatio Ailen, New York, U.S. 

1082. Isaac Hous, Birmingham, ‘An improvement or improvements in 
the manufacture of the guards and trigger plates of rifles and other 
small arms.” 

1084. Ropert Larne, Ince, near Wigan, and Israg, SwinpeLis, Wigan, 
Lancashire, ‘‘ Improvements in the treatment of certain ores containing 
metals, and in obtaining products therefrom.” 


1085. FREDERICK JosEri BRAMWELL, Great George-street, Westminster, an“ 





WiLuiaM Owen, Phenix Ironworks, Rotherham, “Improvements in the 
manufacture of rails, bars, plates, cylinders, vessels, axletrees, cranks, 
wheel tyres, and other articles of wrought iron or steel, and also in the 
machinery used in such manufactures.” 

1086. ARTHUR East HouMes, Derby, ‘‘ Improvements in landaus, sociables, 
and other like headed carriages.” 

1089. Tuomas HoomaN and Joun MALISzEwski, New Oxford-street, London, 

Improvements in photographic printing upon the interior of ‘any glass 
or other transparent vessel.” . 

1091. ALEXANDER McNzig, Liverpool, ‘‘ Improvements in the construction 
of targets.”—Petitions recorded 1st May, 1861. 

1107. WiuLIAM CuissoLp, Dudbridge, Gloucestershire, “An improved con- 
struction of driving belt.” 

1103. Gorge Mrap, Bethnal-green-road, London, ‘‘ An improved portable 
canteen, adapted for use in the army and for volunteers, tourists, and 
others.”—Petitions recorded 2nd May, 1861. 

1109. Marc ANTOINE FRANCOIS MENNONS, Rue de l'Echiquier, Paris, “ The 
manufacture of paper and cardboard from a fibrous vegetable matter’ not 
hitherto used for that purpose.”—A communication from Edmond 
Nuewens, Montreuil-sous-Bois, France. 

1115. JAMES ALEXANDER MANNING, Inner Temple, London, “A mode or 
method of collecting ammonia from the waste gases arising from the 
combustion of coal.” 

1118. Epwarp Humpnreys, Deptford, Kent, ‘Improvements in machinery 
for steam vessels.”—Petitions recorded 3rd May, 1861, 

1119, Joskru Jounsox, Leader-street, Chelsea, London, **Improved show 
or window bvards or tablets, to be used for advertising and other 
purposes.” 

1120. WiLt1AM Appy, Pigot-street, Manchester, Improvements in machi- 
—_ for washing fabrics and for churning.”—Petitions recorded 4th May, 

1131. Josern Victor Vienon, Dean-street, Soho-square, London, “ A mode 
of preparing or making enamel applicable to various purposes.” 

1134. THomMas BLackBuRN and MARK KNowLss, Blackburn, Lancashire, 
“Improvements in machinery or apparatus for warping cotton, worsted, 
and other similar materials, and in expanding combs used in connection 
therewith, and also in springs used in the manufacture of the said combs, 
which springs are applicable to other purposes.” 

1145. Joskru Burcn, Crag Hall, near Macclesfield, Cheshire, “ Improve- 
ments in the construction of steam and other boilers, and apparatus con- 
nected therewith.” —Petitions recorded 6th May, 1861, 

1148. Sipney ALEXANDER Beers, Brooklyn, New York, U.S., “ Improve- 
ments in rails for street railroads.” — Petition recorded 7th May, 1861. 

1161, JEAN THomas Massiavux, Nouzon, France, *‘ Improvements in the 
manufacture of nails, and in apparatus used thereby.” 

1162, Henry Martyn Nicuo.is, Essex-street, Strand, London, “ An im- 
proved instrument for withdrawing corks from bottles when acting as 
stoppers therein.” — Petitions recorded 8th May, 1861. 

1176. Joseru Burcu, Crag Hall, near Macclesfield, Cheshire, ‘ Improve- 
ments in constructing, and in machinery or apparatus for propelling ships 
and vessels.”—Petition recorded 9th Muy, 1861. 

1186. Lupwie Witu1am Roppewia, Sheffield, Yorkshire, “ Improvements in 
steam boilers.”—A communication from Frederick Schmidt, Hagen, 
Prussia, 

1191, PHiLuip VALLANCE, Bolton-road, Abbey-road, St. John's-wood, London, 
ne in fire-arms and ordnance,”—Petitions recorded 10:h May, 


1202. Groner FowLer Jones and James Jonus, York, “ Improvements in 
the form and construction of ships or vessels, and of arched ribs for roofs, 
domes, and bridges.”—Petition recorded 1ith May, 1861, 

1217. Wituiam CLark, Chancery-lane, London, ** The treatment of ammo- 
niacal waters resulting from putrified urines, and from products ex 
tracted by the distillation of coal.”—A communication from Messrs. Lou's 
Joseph Frédéric Margueritte and Alfred Lalouél de Sourdeval, Paris 

1220. CHARLES OLIVER, Old Boswell-court, London, *‘ Improvements in 
apparatus for sounding bells on lighthouses, floating lights, buoys, and 
like floating bodies.” — Petitions recorded 13th May, 1861. 

1223. Wittiam CLarK, Chancery-lane, London, ** Improvements in the 
manufacture of steel.”—A communication from Messrs. Louis Joseph 
Frédéric Margueritte and Alfred Lalouél de Sourdeval, Boulevart st, 
Martin, Paris. 

1225. JAMES BuLLoven and Joun BuLLoven, Baxenden, near Accrington, 
Lancashire, ‘* Improvements in looms for weaving, and in apparatus con- 
nected therewith.”—Petitions recorded 14th May, 1861. 

1237. Epwarp Curtis Kemr, Avon-place, Pershore-road, Birmingham, and 
Tuomas Haut, Basinghall-street, Leeds, Yorkshire, ** Improvements in 
gas and other lamps.”—Petition recorded 15th May, 1361. 

1250. ALFRED VINCENT Newton, Chancery-lane, London, ‘* Improvements in 
knitting | Ste jon from James Green Wilson, 
New York, U S.— Petition recorded ith May, 1861. 

1261. ALEXANDER ALLAN, Perth, “‘ Improvements in locomotive steam 
engines, and in buffer and draw springs for the same and for other rail- 
way rolling stock.” 

1265. WittiaM Patey, jun., Lombard-street, and James Ricianpson, 
Brewer-street, Clerkenwell, London, “ Improvements in the manufacture 
of brushes.” 

1267. Perer Asucrort, South Eastern Railway, London Bridge Station, 
Southwark, ‘‘ Improvements in railway chairs and fastenings.” —Petitions 
recorded 17th May, 1861. 

1290. Henry BernovLia Bartow, Manchester, ‘Certain improvements in 
— for weaving.”—A communication from Hyppolyte Victor Hermite, 

aris. 

1294. Younes Parrey, Pimlico Wheel Works, London, “ Improvements in 
the construction of carriage wheels.”—Petitions recorded 2is' May, 1961, 
1298, Joskrit BLEASDALE, Accrington, Lancashire, “ Improvements in the 
manufacture of fluted rollers for preparing and spinning fibrous materiats, 

and in machinery for the purpose.”—Petition recorded 22nd May, loti. 

1330. Lorp ALrrep Spencer Cuurciuit,, Rutland-gate, and Kpwarp 
WYNDHAM HARRINGTON SCHENLEY, Princes-gate, London, ** lmprovements 
in buffing and coupling apparatus for railway carriages.”—A communi 
cation from Archibald Hamilton Rowand, Allegheny, Pennsylvania, U.S, 
—Pedition recorded 27th May, 1861. 

1481. JAMES Sreart, St. James’-road, Blue Anchor-road, Bermondsey, 
Surrey, “‘ Improvements in treating skins for the manufacture of leather.” 
Petition recorded 10th June, 1861. 

1705. Marc ANTOINE FRANCOIS MENNONS, Rue de l’Echiquier, Paris, “ Im- 
provements in the construction and arrangement of apparatus for the 
manufacture of ice, and for the refrigeration of solid and fluid masses in 
general.”—A communication from Edouard Biée, Rue d'Amboise, Paris, 
—Petitio recorded 4th July, 1861. 

1711. JvuLes Emit MELON pg Prapov and Lovis Gustave Lecog, South- 
street, Finsbury, London, ‘* improvements in apparatus for lighting.” 
1712. Ropert Lakin, Ardwick, and Joun Wain, Manchester, Lancashire, 
“Improvements in certain machines used in preparing to be spun, and 
in spinning cotton, wool, and other fibrous substances.”—Petuions ve- 

corded 5th July, 1861. 

1800. Sir WiLLiaAM O’SuaveuNessy Brooks, Westminster, “ Improvements 
in apparatus for suspending and insulating electric telegraph wires.”— 
Petition recorded \7th July, 1861. 

1919. Rosert Benton, Great College-street, Westminster, “ Improvements 
in machinery or apparatus for obtaining rotary motion by the use of the 
gravitating power of solid or fluid matter.”—Petition recorded 2nd August, 
1861. 

2025. THomas SILVESTER, West Bromwich, Staffordshire, “‘ Improvements 
in spring balances or weighing apparatus.”—/etuion recorded Lith August, 
1861. 

2029. Srernen Carey and WILLIAM Morean Pierce, Animal Charcoal 
Works, East Ham, Essex, “ Improvements in apparatus for reburning 
animal charcoal,”—Petition recorded ith August, | Sul, 

2072. James Puatrs, Glasgow, Lanarkshire, N.B., “ Improvements in 
looms for weaving.” —Petitwon recorded 20th August, 1861, 








And notice is hereby given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 





List of Specifications published daring the week ending 
7th September, 1861. 

240, 3d. ; 241, Bd. ; 242, Sd. ; 243, 7d. ; 244, 7d. ; 245, Od.; 240, Bd. ; 247, 
10d. ; 248, 11d. ; 249, 7d. ; 250, 7d, ; 251, 6d. ; 252, Ad. ; 253, Ld. ; 254, Lud, ; 
255, Sd. ; 256, 7d. ; 257, Sd. ; 258, 10d. ; 259, 10d. ; 260, 3d. ; 261, 7d.; 20, 
6d. ; 263, 4d. ; 264, 3d. ; 265, 10d, ; 266, 5d.; 267, 3d. ; 268, Gd, ; 260, Tu. ; 
270, 4d. ; 271, Sd. ; 272, 10d. ; 273, 3d. ; 274, 3d. ; 276, Is. 3d. ; 276, Ga. ; 277 
5d ; 278. 1s. 5d. ; 279, 6d. ; 280, 3d. ; 281, 3d. ; 282, Bd. ; 283, Sd. ; 284, fd 
285, 3s. 3d. ; 286, 4d. ; 287, 3d. ; 284, 11d. ; 289, 5d. ; 200, Sd. ; 291, Is. dud. 
292, ud. ; 293, 3d. ; 204, 3d. ; 295, 3d. 








*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by hun of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-office order, made payable to him at the Post-oflice, High Holborn. 











Guys ror tHe Coast. — One bundred Armstrong guns, 100- 
pounders all, have been ordered to be made at Woolwich. ‘These 
guns are to supersede smooth bore ordnance, with the exception of 
the 95 cwt. 68 lb. guns, which are to be retained. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tuk Enaineen, at the office of her Majesty's Com missioners of Patents. 


Cass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, &. 

453. A. Barcitay, Kilmarnock, ‘* Pumping engines.”—Dated 22nd Febiuary, 
1861. 

The documents relating to this invention are with the law officers, and 
cannot at present be seen. 

474. J. Pincupeck, Russell-stret, Reaving, “Glass water gauges and pet 
tapa of steam boilers." —D ited 25th February, W6l. 

This invention consists in an ar ement by which the glass water 
pause and pet taps used for ascertaining the level of the water in steam 

vilers are so combined as not to require a separate set of cocks for the pet 
taps, the cocks required for the water gauge serving also for the pet taps ; 
and, further, by these improvements the inventor causes the act of opening 

the pet taps to produce a verification of the glass water gauge whereby a 

false indication of the water level is prevented. The invention cannot be 

described without reference to the drawings.—Not proceeded with. 

485. J. BARLING, Belle Geange, Lancashire, ** Applying engine power to 
wheels and other like instruments employed in producing locomotion.” — 
Dated 25th February, 1861, 

This invention consists, Firstly, in so placing the cylinders of marine 
engines employed in working paddles, paddle wheels, or wheels of any kind 
revolving in the direction of the ve-sel’s course, and so connecting the 
cylinders with the propellers they work as that the power shall act on these 
instruments prevalently not in the vertical, but in the horizontal direction, 
above the axis of revolution, and in a line with the vessel's course. 
Secondly, in such arrangements of the valves and working gear of both 
marine and locomotive engines as may enable the engineer or driver to cut 
off the steam from the forward part or head of the cylinder while the 
vessel or train is in motion, to work the engine at will with the steam on 
one side of the piston only, the port to the exhaust outlet or the condenser 
on the other side being kept freely open.—Not proceeded with. 


M4 
487. J. Youna, Linefield, near Edinburgh, “ Heating apparatus.”—Dated 
25th February, 1861. 

This invention consists in the application and use to, and in the manufac- 
ture or construction of, any form of apparatus for the superheating of 
steam of fire clay, or other similar refractory material, capable of sustaining 
the heat of the steam, whilst, at the same time, it is not prejudicially 
affected by contact with the heated air or steam.—Not proceeded with. 


489. E. Errrick, North Hylton, near Sunderland, ** Furnaces.”—Dated wth 
February, 1861. 

This invention consists, principally, in the use or employment of longi- 
tudinal perforated tubes of metal, fire clay, brick, or other material ron: ing 
parallel with the sides of the furnace in the flame bed, in connection with a 
hollow perforated bridge running across the same. Air from theash pit 
passes along two or more hollow tubes placed about level with the fire bars 
(or acting as fire bars) iuto the hollow perforated bridge, becoming intensely 
heated on its passage, and thence passing into the longitudinal perforated 
tubes, is distributed through the holes therein and in the hollow bridge 
into the furnace on all sides in small streams or jets, and mixing with the 
flame and combustible gases in the furnace effects the consumption or 
prevention of the smoke therein.—Not proceeded with, 


515. R. Wurrram, Accrington, “Heating the feed water of steam boilers.”— 
Dated Wth February, is61. 

This invention relates to certain improved modes of heating the feed 

yater of steam boilers by means of the steam which passes to the condenser 
in a low pressure engine, or the waste steam of a high pressure engine. In 
the pipe which conveys the steam from the eylinder to the condenser, or in 
the escape pipe of a high pressure engine, or in suitable chambers connected 
to them, the inventor places a number of metal vessels or boxes, each 
having from the outside to the centre a passage formed as a volute spiral 
coil, zig zag, or other form for acquiring an enormous length in a small 
space, The vessels are united together so as to allow spaces between each 
other, and also between their outer ends andthe chamber or pipes, in order 
that the steam in its passage may act on all their external surfaces. The 
passage in one vessel is joined to that of another, and the water for feeding 
the boiler caused to pass through them, and as the water passes through the 
heat of the steam on the outsides of the vessels is transmitted to the water, 
and raises it to a high temperature.—Not proceeded with. 





























509. W. WEALLENS, Newcastle-on-Tyne, “ Improvencits in steam engines and 
boilers, and in propelling and steering vessels."—Dated 2th February, 
ol, 

This invention relates, Firstly, to high and low pressure engines for 
marine and other purposes, provided with two cylinders only, and with a 
simple and effective arrangement for starting and reversing the engines ; 
this is effected by working the slide of the lower pressure cylinder by means 
of a link motion, or by the wedge motion, this motion being entirely inde- 
pendent of the valve motion for the high pressure cylinder, For the con- 
venience of starting the engine a cock or valve is used to charge the low 
pressure slide chest with high pressure steam, this steam being admitted to 
the desired side of the piston by the above mentioned valve motion. After 
the engine is started the cock or valve is closed, and the low pressure 
cylinder takes steam from the high pressure exhaust, in the usual way of 
compound engines, In order to prevent any excess of steam pressure 
when starting the engine, by admitting high pressure steam into the low 
yressure valve chest, a safety valve is placed on or in connection with the 
oe pressure slide valve chest, this safety valve being arranged so as to 
blow off at any desired pressure, thus preventing any chance of injury to 
the low pressure machinery. The Sccond part of the invention relates to a 
peculiar construction and arrangement of high pressure boiler, so as to 
enable it to be easily cleaned and repaired in all parts, whilst it possesses 
great strength, and forms in all respects a most efficient steam generator. This 
boiler is similar to a locomotive boiler, on the top of which a second cylindrical 
barrel is placed ; this upper barrel contains either one or two distinct sets of 
tubes, the one set of tubes (where two s are used), serving to heat the feed 
water, and the other set for superheating the steam ; these two sets of tubes 
are placed exactly opposite each other, so that they may both be cleaned 
from the smoke box, and whilst the whole of the tube plates, both in the 
upper and lower barrel, are easy of access. The flames, after passing 
) the tubes in the lower barrel, enter into a combustion chamber, 
which is provided with water or steam spaces all round, these water or 
steam spaces forming a passage for steam or water from the lower barrel 
to the superheater. ‘The combustion chamber is constructed and stayed 
similarly to the sides, front, and back of a locomotive fire box. The Third 
part of the invention relates to the propelling and steering of vessels by the 
aid of serew propellers so arranged as to be capable of steering a vessel as 
well as propelling it, in connection with an apparatus for regulating the 
speed of such propellers. This arrangement consists of two sevew pro- 
vellers placed one at each side of the ship's stern, and worked entirely 
independently of each other, when the ship is to be steered by the engines 
only, or when the engines are to assist the rudder; in doing so the two 
engines, each working one propeller, can be connected with a combination 
of wheel work, by means of which the throttle valves are so regulated that 
both engines will work at the same speed when the ship is going straight 
on its course; this apparatus is easily connected or disconnected, and is 
also applicable to paddle wheel engines or land engiues. 

















Cass 2.—TRANSPOR’ 
Including Railways and Plant, Road-making, Steam Vessel:, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, liar- 
ness, Ne. 


477. W. F. Henson, New Cavendish-street, Londen, * Springs.”"—Detec 25th 
February, 1261 

In carrying this invention into effect the patentee employs plates of steel, 
of a grooved-shape section, fitting one into the other, instead of flat plates, 
thus greatly increasing the strength of thespring with the same amount of 
metal, and also preventing the possibility of pieces falling out should one 
of the plates break, 

480. E. F. Barnes, New York, ‘‘ Railway chairs."—Dated 2th February, 
ISG] 

The patentee, in carrying out this invention, combines a railway chair or 
seat for the support of the ends of the rails, and a splice which serves the 
purpose of a joint to hold the ends of the rails in position, and prevent them 
moving sideways or vertically, which is so arranged in respect to the ends of 
the rails that there can be no break or opening between the ends of the rails 
to affect the motion of the carriage, or by which the rails can be injured by 
the percussion of the wheels, but a continuous unbroken bearing surface is 
secured. 

507. J. T. Wirtarove, Worcester, “ Funeral or nourning carriages.”—Dated 
. 27th February, 1861. 

This invention relates to a novel form of cart 
mourning ca 
carriage is divided longitudinally by a central partition, agtimst which the 
seats are arranged, so that the inmates of the carriage sit in two rows, back 
to back, with their faces towards the windows at the sides of the carriage. 
The compartment to receive the coffin is made under the seats, and access is 
obtained thereto by means of a door at the back or end of the carriage. 
The carriage may be made to hold four, five, or six on each side, and access 
is provided on each side by means of doors between the wheels,—Nvt pro- 
ceeded with. 














e in which a hearse and | 
riage are combined. In carrying out the invention the 


517. T. Newton, Long-acre, London, ** Accoutrements cf horse soldiers’ and 
other saddles.” —Dated 23th February, 1361. 

This invention relates, First, to a mode of securing the holsters, which the 
inventor effects by means of plugs and sockets, the one sliding into the 
other, and easily capable of removal. The holsters are further secured 
together by india-rubber rings surrounding the holsters, and coupled 
togetiier by a chain or other metal coupling. He further connects the 
holsters by a leather strap threaded through loops therein, and which, at 
the same time, fasten the panels of the saddle by being also threaded through 
slits formed for its reception. Secondly, he fits and secures the valise to the 
a plug or plugs fitting into sockets attached to the valise, from 
which they can be readiiy removed. The invention also consists in fitting 
the holsters and valise with separate flounces, the one being fixed to the 
holster, and removabie with tiem, the other to the valise, and removabie 
with it ; these flounces do not extend over the surface of the seat oi the 
saddle.—Not proceeded with. 

621. W. and J. Gattoway, Manchester, “ Moulding wheels, &c.”—Dated 
Ist Murch, 1861. ; ; 

These improvements consist in constructing mould boxes in such a 
manner that true and correct moulds of wheels and other articles may be 
obtained with only asmall portion of a model. For this purpose the inven- 
tors provide the mould-box with a spindle of au arm projecting trom the 
same, and furnished with slides and screws for adjusunent, to which is 
attached the portion of the model of which it is desired to make a complete 
mould. By successively placing this portion of the model in difierent 
positions a number of moulds of the same will be obtained in such a manner 
as together to form the complete mould required.—Not proceede + with. 

H. R. pe Sr. Martin, Frith-strect, Soho, Loudon, “ Indicating the 
names of yarlway stations to passengers.” — Dated 1st March, lool. 

This invention consists, essentially, in placing within the carriage an 
indicator, which, by means of suitable mechanical arrangements at the side 
of the line of rails, is caused to exhibit the names of the various stations as 
they are successively approached.—Not proceeded wath. 
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530. E. Bincu, Parliament-street, Westminster, and H. D. Mertens, Margate, 
rmanent-way of railways.” —Da ed ist March, 1861. | - 
This invention relates to a peculiar form of combined sleeping-chair and 


fishing-plates made of wrought iron in one piece. he wrought iron plate 
or slab from which the combined sleeper-chair and fishing-plates is made is 
bent or drawn whilst hot, so as to bring its opposite edges near to each 
other, and to turn them up for the purpose of torming the fishing-plates. 
The general section of the sleeper is that of a holiow arch, the rail being 








is 
gripped between the turned-up edge of the plate, and the remains suspended 
above the base of the plate, and out of contact therewith, so as to allow it to 
yield to a passing load, and so form an elastic permanent-way. These 
wrought iron combined sleepers may be placed in the ballast itself, without 
the intervention of wooden or other sleepers, suitable tie-rods, fitting the 
base of the combined sleepers, being used to preserve the proper gauge.— 
Not proceeded with. _— 
Ciass 38.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing 4 abrics, Xe. 


478. J. Lezmine, Bradford, ** Jacquard engines.” —Dated 25th February, 1361. 
This invention has for its object the saving of the cards required in the 
ordinary jacquard engine or index machine, that is, the patentee makes the 
card answer for two or more picks, instead of one, and he accomplishes this 
in the following manner :—There are two or more rows of holes in the 
cylinder, parallel and at right angles with each other, and corresponding 
holes in the cards where required, and he traverses vertically the breast- 
plate or face-plate, which holds the ends of the wires just opposite one Tow 
of holes, and then opposite another now ready to be operated pou by the 
suid cards, during which time the eylinder remains stationary, by reason of 
the catch which operates or turns the same being raised out of contact tnere- 
with, The breast-piate or face-plate is caused to operate as described in the 
following manner :—On the, tappet shaft, or other shaft in connection, he 
fixes a cam or tappet of suitable form and size, which comes in contact with 
a friction pulley fixed in the end of a lever hinged on a stud fixed to the 
framing of the loom, ‘The said lever is connected by a rod to another lever 
attached to a bar or shaft placed parallel with the breast-plate, and which 
oscillates upon two necks or bearers. From this lever bar project two 
fingers, Which are inserted into the breast-plate, and which, when operated 
upon in the manner hereinbefore described, produce the required result. 
405. J. T. Pacan and T. B. Wittans, Rochdale, J Flanud.”—Dated 26th 
February, 1361. 

The object of this invention is to produce a woollen fabrie suitable for 
white and coloured shirts, and other like articles, which shall be less costly, 
less liable to shrink, and more durable than the fabrics now used for such 
purposes. These advantages are obtained by the intermixture of cotton 
with the wool intended to be converted into yarn for the manufacture of 
this class of goods, 

500. W. Wuauiey, Granges, France, “ Carding cotton, d&e.”"—Dated 27th 
February, (S61. 
re of this invention consists in a certain improved arrangement 
of parts applicable to those carding engines in which the cotton or other 
fibrous substance is carded in passing between the main cylinder and work- 
ing rollers, the surfaces of which are stripped by clearing roilers, the ob,ect 
of the invention being to increase the carding or combing action of the work- 
ing rollers, to collect the flyings of fibrous substances with the loose 
impurities in the form of a lap, and to deposit the sand or heavy dirt and 
impurities in a receptacle or box. 
601. W. Hupson and C. CatLow, Burnley, “ Power looms for weaving.” — 
Dated 27th February, 1861. ; 

This invention consists in the application of a spring to the sley in such 
manner that the force of the said spring shall act in aid of the motive power 
in carrying the crank over its dead point, that is to say, past the point or 
position at which, as the sley is going back, the crank coincides in direction, 
or is parallel with the crank arm or connecting rod. The Second part of 
the said improvements consists in varying the position or height of the 
warp in the loom at different parts of the beat-up. The warp is lowered at 
the time of the crossing of the sheds, so that both sheds may rise or fail 
through an equal space before crossing, and be subjected to the same 
amount of tension at the time of crossit After the crossing the warp is 
re-elevated, and both sheds slackened a little at the moment ot the beat-up, 
Which improves the cover of the cloth.—ot proceeded wuk. 

510. R. Hoye, Bury, H. Spencer, Rochdale, and T. HoOLuann, Padiham, 
Lancashire, * Spinning of cotton, wool, d&e.”—Dated 28th February, 1861. 

The first part of this invention relates to the rollers and clearers belong- 
ing to the cylinder or cylinders of carding engines, and consists in giving 
different speeds to the said rollers and clearers, to promote better caraing of 
the material in passing through the same. Secondly, the improvements in 
mules consist in applying a grooved shaft or clearer, and in driving the same 
at a greater speed than the ordinary under clearer, the said shaft being fixed 
between the latter and the spindles, thereby preventing the yarn from 
broken threads lapping round the clearer now used, and keeping the waste 
yarn and cotton separate. Thirdly, the improvements relate to a self-acting 
apparatus for cleaning the roller beams of mules, which apparatus consists 
of acloth or other elastic substance suspended to the roller beams, and 
being of the full length of the same, which is connected to the back shaft, 
and receives a motion for cleaning the same. Fourthly, the improvements 
in the throstle spinning frames relate to an apparatus for cleaning the 
thread-boards, roller-beams, and creel-boards, and consist of a traveller of 
cloth, or other elastic material connected to a band which passes round a 
pulley fixed at each end of the said frame, and to be driven irom the roilers 
or other gearinz, er worked by hand from either end. Fifthly, the im- 
provements in winding frames consist in the application of guides or plates 
of various sizes of spaces for the purpose of better cleaning the yarn in pass- 
ing through the same,—Not proceeded with. 

511. E. Brosier, Vietoria-road, Deptford, “ Treating Naz, hemp, New Zealand 

| flax. Spanish ov China gross, &e.”"—Dater 2h February, 1861. 

| This invention has for its object the construction of a machine in which 

| the several processes of breaking, washing, beating, heckling, combing, 

| brushing, and deviling the fibres may be effected. In carrying out the in- 
vention the flax or other fibrous material to be operated upon is first passed 
between two revolving rollers of different diameters, the circumfereices of 

which are fluted or corrugated in the direction of their length, in such a 
| manner that the two rollers will gear the one with the other. The-e two 

rollers are made to revolve alternately backwards and forward in each diree- 

tion through a certain space, the length of which may be regulated at 
pleasure accordimg to the length of fibre to be operated upon. Gne extre- 
mity of the flax is inserted between the rollers, and it is allowed to be dr.wn 
through them until its other extremity is brought into contact with them, 
when the revolution of the rollers being reversed, the fibre is repassed 
between the same pair of rollers. This operation may be repeated at plea- 
sure, according to the peculiar nature of the fibre that is being operated upon, 

The fibre is then withdrawn from the rollers, and reinserted between them, 

after being reversed end for end in order that both extremities may be acted 

upon by the heckling or combing process. 

612. J. Bayiey and J. QuaRMBy, Staleybridge, and E. Burns, Manchester, 
rp tubes.”"— Dated 28th February, 1861. 

This invention consists in forming the said tubes from strips of thin metal 
in a spiral shape, or other suitably formed pieces, and producing or serew- 
ing upon the internal and external surfaces thereof a screw or thread of any 
degree of fineness or coarseness for the purpose of retaining the yarn upon 
the tube, and of adding to its strength. ‘This is to be effected by means of 
an external die, and internal “ stock” or “tap,” the metallic tube being 
placed between them, and ordinary mechanical means being applied to pro- 






















































































, duce the screwed or corrugated surface upon the metal. The patentees also 
| place a plug or washer inside the end of the tube. 
\ 
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518. C. Brstay, Rue Menilmontant, Paris, “Manufacture and renovation of 
woven Sabrics.”—Dated 28th February, 1861. 

This invention consists in the employment of flock or waste resulting from 
such manafacture, to be applied either during the fulling operation before 
the material is dyed, or, which is better, aiter the pieces of cloth have been 
dyed, and before they are finished; this improvement may also be used 
for improving cloth of poor quality during the various stages of manu- 
facture. 

627. K. Howartu, Blackburn, ‘ Healds for weaving.”—Dated 1st March, 
dbl. 

This improvement consists in giving a slight reciprocating motion to the 
middie aria in a heald machine, upon which the loops or eyes are formed, 
the healds being knitted by the upper and lower knitting arms as usual, the 
loop or eye being formed without knitting, and is thus etiected :—When the 
miadle arin is at its lowest point and stationary, one of the lower heald 
threads is passed over it, and the upper one sed between the loop so 
formed; the arm then rises about the distance of the “eye” required, and 
the next top and bottom threads are looped into each other, making their 
loop at a higher point. It will be seen that, if these two threads are placed 
behind each other, and the warp passed through, a loop or eye will be 
formed, and, in continuing the manufacture, healds may be made by the 
doubie quantity of threads; or the saime effect may be obtained by using a 
double set of healds, one behind the other, and one being set slightly higher 
than the other.—Jot proceeded with. 








Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Impl ts, Flour 
Mills, Sc. 
475. C. SALLOws, Maidstone, “ Improving the uction or motion of the Kent 
brush di ill at present used in agriculture.” —Dated 25th February, 181. 
This invention, for improving the action or motion of the Kent brush 
drill, is an improved method of attaching the beam to the frout of the drill 
carriage, by rounding the front beam end to pass through an eye of the 
standaid, which will give the beam of the said Kent brush drill, when 
worbing, a rotary action or motion; and such rotary action or motion of 
the beam will cause the brush drill, now used in Kent for all sorts of grain, 
to keep its own level whilst being worked to tall into the hollow parts of 
the land in course of being drilled.—.\ ot proceeded with. 
528. L. L. SOVEREIGN, Strand, London, * Implement for cultivating land aad 
Jor sowing seed.’ —Purtly a communiestion.—Lated 1st March, 1861. 
This invention cannot be described without reference to the drawings. 














Great Speep.—It appears that the South-Eastern Company’s new 
steamer, the Victoria, built by Messrs. Samuda, with engines by 
Messrs. Penn, has attained remarkable speed on her first trip from 
Gravesend to her station at Folkestone, preparatory to her employ- 
ment in the company’s daily services between Folkestone and Bou- 
logne. ‘The voyage, which is stated to give the highest speed ever 
attained by any vessel over a similar distance, was performed in 
three hours and fifty-two minutes, giving (as the total distance is 
eighty-four siatute miles) an average speed of 21-7 statute miles per 
hour, equal to about 186 knots. This included the assistance 
received from the tide, estimated by the pilot at under two miles. 

Institution OF ENGINEERS IN ScorLand.—At a meeting of this 
institution, held on Wednesday evening, 4th Sept., Mr. William 
Johnstone, of the Glasgow and South-Western Railway, was elected 
president for the fifth session, 1861-2, the office being vacant in con- 
sequence of Mr. Neil Robson (who was elected in his absence, in 
April last) having intimated that he could not undertake it. Mr. 
David M+Call was elected a councillor to fill the vacancy caused by 
Mr. Joliustone’s becoming president. Mr. Edmund’ Hunt was 
elected secretary for the fifth session. The members present were 
sratilied with a view of Mr. Kirkaldy’s magnificent picture of the 
Persia, recently exhibited at the Royal Academy, London. 

Coa Exports tHis Year.—-The over-sea exports of coal for the 
seven months ending 31st July, as compared with the corresponding 
periods of 1809 and 1860, were as follows:— 

1550. 1860. 1561. 
Russia ee “7 «- Tons 96,315 .. 100,721 .. 119,060 

















Denmark .. ee ee =99. 106,267 .. 87,411 oe 137,692 
Prussia +e o. eo 99 52,390 .. 97,106 .. 91,805 
Hanse Towns oe e+ 99 146,731 .. 126,816 .. 146,348 
Holland wn ee 7 a 69,017 .. 72,650 .. 60,199 
France ee _ eo «55 393,226 .. 304,387 .. 371,393 
Spain and Canaries e+ 99 «123,167. «122,089 .. 150,665 
‘Lurkey es oe ne +a 59,902 .. 58:95 .. 39,930 
United States +“ «+ sy» 104,923 .. 108,602 .. 153,110 
Viher countries .. ee 9g 753,712. «791,940 ., 836,025 


1,869,217 





Total .. 1,987,459 2,106,226 

Prize Mepau or THE Great Exuipition or 1862.—The design 
for the obverse of this medal has been completed and approved, and 
the engraver is engaged in producing the die for it. The work is of 
a much more elaborate and beautiful character than that of the prize 
medal of 1801. In the centre of the medal Britannia is depicted, 
seated on a throne. In her right hand she holds a wreath, and in 
her left an olive branch. Emblematical figures, representing manu- 
factures, raw produce, and machinery, are exhibiting to her their 
several productions. Behind Britannia, painting, sculpture, and 
architecture—who are to receive no reward beyond the tribute of 
admiration which their works will surely induce—are seen, emble- 
matically represented, and watching earnestly the decision of 
Britannia. esting at the feet of the central figure, and occupying 
the whole foreground of the group, the British lion, in all his 
majesty, is shown. ‘The dimensions of the medal will be identical 
With that given in 1851, as well as the material of which it is com- 
pused— namely, bronze. 





Jones’ ANGuLAR Inon Tarcers.—It is nota pleasant task, nor a 
gracious one, to deuude an apparently successful inventor of his 
Jaurels, but in respect to the above-pamed warlike defences we fear 
that it is but an act of justice to another individual to do so. Cer- 
tainly whatever of merit pertains to the arrangement of angular 
armour plates, now so loudly extolled, belongs partly, if not entirely, 
to Mr. George Kennie, the eminent engineer. So long back as ten 
years ago that gentleman exhibited drawings, and gave descrip- 
lous of iloating iron batteries of a conical form, and of ships of war 
cased with wrought iron, applied in curves and angles. His draw- 
ings and models were deposited in the United Service Museum, 
after having been explained and discussed before the Royal Society 
and the Institution ot Civil Engineers. his being the fact, it does 
seem somewhat unfair that Mr. Jones should arrogate to himself the 
credit of being the originator of angular armour plates for vessels of 
war. A clever modification of Mr. Rennie’s plans Mr. Jones may 
fairly claim to having effected, but assuredly to the former is due the 
praise of the invention of angular iron sides for ships of war.— 
Mechanics’ Magazine. 





Foreign and CoLoniat Jorrixgs.—The Russian Government has 
given strict orders to its “superior administration of railways” to 
finish and open for circulation by November next at latest the line 
from St. Petersburg to Warsaw.—Admiral Desfossés, president of 
the council general of Finistére, in a speech to that body, first de- 
clares that at Rome the French flag “covers with its protecting 
shadow the temporal power of the august chief of catholicity ;” he 
then goes out of his way to shake his fist at England, “Statesmen 
and ministers of a foreign nation, which calls itself our ally, have of 
late not been spi sin accusations against us as boastful as they 
are ridiculously false; but to men who thus deceive their country 
to swell a budget and sham shipbuilding, France only 
opposes scorn and contempt."—Active preparations are being 
made in the ports of France to fit out ships of war for sea. Among 
the vessels selected are the iron-cased frigates Normandie, Couronne, 
Magenta, and Solferino.—The English postal authorities in the West 
Indies have given notice that the American steamers sailing between 
Havana and New York have resumed the service, and that it is 
anticipated the postal communication by these steamers will not 
suffer further interruption.—In Vienna, last winter, the iron gas 
pipes became greatly obstructed by the formation of transparent 
crystals of a very regular form. MM. Mandelbluh and Ditscheiner, 
in the laboratory of Professor Schritter, in that city, analysed the 
crystals, and found them to be composed of bicarbonate of ammonia, 
which salt is thus formed in the dry way spontaneously, under cir- 
cumstances in which chemists have vainly attempted to obtain it. 
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Atarminc ACCIDENT AT THE UNDERGROUND Ramway.—On Satur- 
day afternoon great consternation prevailed in the neighbourhood 
of Clerkenwell in consequence of a report that 25 men had lost 
their lives in one of the shafts, about 55ft. deep, which is situated at 
the Clerkenwell end of New Victoria-street. It appears that some 
of the men were engaged at the time of the accident in removing a 








length of the New River Company's main pipe, when suddenly the | 


main burst just behind the stopcock, and the water rushed out with 
such fury that it was thought the whole of the men in the tunne! 
must have perished. The only means of escape was a square iron 
bucket, with a windlass, which was lowered again and again, and, 
fortunately, the whole of the men were saved. After a short 
time the water was turned off from the reservoirs. Much damage 
was sustained by the water overflowing all the neighbouring 
cellars. 

CanaL TUNNELS AND STEAMBOATS.—For some weeks past several 
of the boats on the Grand Junction Canal have been propelled by 
steam instead of being drawn by horses, and with proper adaptati 
of the tunnels, &c., there is no doubt that the difficulties hit 
experienced in navigating canals with steamboats are in a fair way 
of being overcome. There are several tunnels on the canal, one 
at Agar Town, and another, the one in which the melancholy 
occurrence which we are about to detail occurred, being close to 
the Blisworth station on the London and North-Western Railway. 
The canal tunnels are made of brick, and are little, if at all, larger 
than a sewer. The tunnels are so constructed that horse-power is 
of no use, previous to the introduction of steam the boats being pro- 
pelled by a process called “legging.” ‘The process is this: —A board 
is placed out on either side of the boat, and on each boat lies a man 
who places his feet against the wall of the tunnel, and thus pushes 
the boat along. This system still prevails on boats to which the 
steam-engine has not yet been applied, and as the labour of thus 
“legging” the boat along is both arduous and disagreeable, the 
am-engine is welcomed as a very agreeable substitute. The 
e, however, is not without its disadvantages, for, as the tunnels 
are long, and, as we have said, no larger than sewers, the boatmen 
are half-stifled by the volumes of carbon that are emitted from the 
low funnel; coal being burnt instead of coke. On Friday night two 
steamboats entered the tunnel, and before they again emerged from 
it the people in them were rendered insensible by the fumes from 
the engines, two of the men being quite dead, and one of them fear- 
fully burnt by falling, while insensible, on the engine. The tunnel 
is a mile or more in Jength, and has but one shaft in it; that one 
shaft, we are informed, being covered over. 

Tue CoLonies AND THE GREAT Exmuisrtiox..-~The Canadian 
Government has voted £8,000 towards tne expenses of properly 
representing that grand colony; Cape Colony will give £5,000; 
British Columbia, £2,000; Queensland, £2,000; Tasmania, £2,000 ; 
New South Wales, £3,000, and £5,000 for an exhibition of gold; 
Victoria gives £10,000; New Brunswick, £1,600; British Guiana, 
£1,000, and proportionate sums will be voted by nearly all the other 
colonial legislatures throughout the world. The idea of the gold 
exhibition of the Australian colonies is an admirable one. For th 
first time the English public will see a properly arranged and 
classified exhibition of the various deposits of the precious metal, 
the discovery of which has in teu short years raised Australia from 
the position of an outlying colony and convict depot to a series of 
powerful and wealthy states. It is not to be a mere display of 
nuggets; on the cont the nuggets that are to be sent as 
specimens are to be limited in weight to 6 oz. It is to be a display 
not only of the various forms in which the rich auriferous yield is 
found, but also of ail the machines and implements by which it is 
worked at the diggings. Thus there will be gold earth and gold sand, 
with the methods of washing it, gold quartz of every grade of richness, 
from 3 oz. tothe ton, till the lumps of metal at last emergeinaneruption 
of pure nuggets upon the surface of the earth. Towards this dis- 
play New South Wales gives £5,0(0, and the settlement of Victoria 
£5,000, with £5,000 more for the general purposes of exhibitors. In 
1851 Victoria was just starting into existence as a distinct colony. 
Its population was then short of 80,000; it had barely 60,000 acres 
of land under cultivation; its annual imports were barely a million, 
and its exports short of £1,400,000. Now its population is nearly 
700,000, and its exports exceed in value £15,(00,000 annually, and 
its imports are as large, while more than 400,000 acres of land are 
under cultivation. ‘The colonists own upwards of 7,000,000 head of 
cattle, and have sent gold to the mother country to the value of 
£110,000,000 sterling. Nor is it only in Victoria that we see this 
astounding progress in the ten years that have intervened. Port 
Phillip, which in 1851 had only just been erected into a separate 
colony, is now the great settlement of the group. Moreton Bay has 
within the last two years become a great, prosperous, and inde- 
pendent colony, tnder the name of Queensland ; Van Diemen’s 
Land no longer exists, but in its stead is the wealthy and thriving 
settlement of Tasmania, and even the beautiful Norfolk Islands are 
no more the most dreaded of all penal settlements, but have been 
colonised by the Pitcairn Islanders, to whom a romantic interest still 
attaches as the descendants of the mutineers of the Bounty, who kept 
up their primitive simplicity and isolation till they outgrew the 
limits of their first island home. We live fast now-a-days, and ten 
years is a huge epoch in the rapid history of colonial enterprise and 
progress. 

Expepitions intTO CentraL AstA.—The Central Asian expedition 
projected by Lord Canning, is a bright closing effort of his adminis- 
tration, for the benefit of science and commerce, in that immense 
tract of fertile country where Russia enjoys almost entire monopoly. 
We believe the following offic Li been already selected by 
his Excelleney :—Captain Smyth, Bengal army, to command 
Mr. Meddlicot, geological department; Dr. Bousted, Bombay army, 
for the botanical and natural history department, and medical charge ; 
Lieutenant Jackson, Engineers, draughtsman. It begins to appear 
that the treaty of Pekin, so slightingly spoken of by some people, 
will yet bring forth fruit of incalculable value, in the shape ol 
countries, provinces, cities, and marts, opened to British commerce, 
with a certain prospect of immensely prosperous results. Som« 
mouths ago we gave the details of the british expedition from the 
Yang-tse-Kiang river in Northern China, to traverse the Western 
provinces of that empire, pierce Thibet, and finally descend into the 
plains of India through the gorges of the Himalayas. Above is a 
list of the personnel of the new Central Asian expedition, and the 
Government has now under consideration the project of forming an 
exploring party to assemble in Assam, ascend that portion 
of the Himalayan range which bounds that province on the 
north and east, and, if possible, find a passage through the 
passes into the province of Yunan, in the south-west of 
the Chinese empire. In effecting this object the expeditionary varty 
would have to penetrate a region which is totally unknown to Eu- 
ropean, or to civilised man, and whose geographical features lave, 
for the most part, been dubiously or imaginarily marked on even the 
most pretentious charts, by guesswork. Moreover, the expeditionary 
party would have to pass in its route, through perhaps the most 
savage, wild, and hostile tribes in all continental Asia; and it is for 
this reason the Government will not allow any but a strongly-armed 



































































expedition to undertake the enterprise. If these « xpeditions should | 
be energetically and perseveringly carried out by us now, the great | 


Russian trade of Central Asia receives its death-blow: and channels 


will be opened by which Briti-h manufactures will be procured into 


now unknown countries, in such quantities as will return boundless 
profits to those engaged in the trade. This is the way in which we 
must meet Russia in Central aud Eastern Asia; and we have now, 
from our relations with the court of Pekin, such advantages as will 
bot leave the Russians a chance with us in the race. Our 1% pre- 
sentative at Pekin can obtain “ ited Chops” to any amount re- 
quired, and our aid and friendship are now actually indispensable to 
the reigning dynasty in China. If we work the advantages pro- 
perly, and call forth the energy of our officers liberally aud judi- 
ciously, we can now inaugurate in China and Central Asia an era of 
British commercial prosperity and political influence, which 
will occupy cne of the brightest pages of the history of England in 
the East, and leave all European competitors hopelessly behind us.— 
Calcutia Englishman. 
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Tue South Staffordshire iron trade quite maintains its last week's 
position, if, indeed, there are not a few more orders: in hand than 
at that time. The orders include a tolerable sprinkling on export 
account, and show a fair demand for the home market. Prices are 
decidedly firm, and, in some cases in which it has been usual to sell 
without regard to the list rates, there is a decided tendency upwards. 
The masters on ‘Change in Birmingham yesterday, and in Wolver- 
hampton on Wednesday, were more in number than has been the 
ease for some weeks past. The tone of the trade was tolerably 
hopeful. A stir was also perceptible that evinced a vitality that some 
members of the trade were not prepared for, Certain makers of 
finished iron inquired for pigs to an extent which demonstrated 
that their order-book is by no means worked out, and that they are 
not anticipating the future with any serious foreboding, that a less 
satisfactory state of things will then prevail. A fair effort 
was made to induce the vendors to accede to a reduction, 
but, the effort proving unsuccessful, the orders were not withheld. 
Indeed, one maker of pig iron, who has a considerable stock, refused 
to sell even at half-a-crown advance upon the prices which he 
accepted not a week previously. At the same time there were 
cases in which makers of finished iron refused to purchase at the 
prices of a month back, believing that the prospects of the trade 
do not warrant the entering upon engagements based on an improve- 
ment of the trade in the ensuing three months. Nevertheless, it is 
quite true that certain of the first-class hematite pigs have been re- 
cently sold in very large quantities, and that more than one maker 
of this deseription of pig has sold some distance into next quarter, 
The stocks of the pigs of this district are being reduced on the 
banks. 

Native iron-stone is experiencing a slightly improved demand. 














e coal trade is a little more animated, and prices are firmer, The 
time of the year has for the greater part induced this state of things, 
and an upward movement must soon be looked for, with less laxity 
in reference to the weight. 

The immense pillar of coal, weighing 5} tons, which was sent by 
Messrs. Ward, of Priestficlds, to the Hyde Park Exhibition, has 
been presented by Mr. Henry Ward, in whose grounds it has been 
place d since 1851, to the Wolverhampton Orphan Asylum. 

In regard to the general manufacturing trades of this district, we 
have to report that, although there is not yet much doing with the 
agricultural districts, yet the manufacturing towns are furnishing a 
better “list” than has been the case for a few weeks past. Conse- 
quently, at the large tin-plate and other manufactories, the longer time 
alluded to last week continues to be worked. The tube-makers of Bir- 
mingham and the district, with the military gun-makers, continue 
the excellent position which they have for some time maintained. 
The brassfounding and lamp trades also evince an improvement. 
The faney trades, however, continue languid, and they are not ex- 
pected to revive for a short time. ‘The foreign market continues to 
furnish the principal demand. Most parts of the Continent are being 
made for tolerably largely, and the South American requirements 
are not a few. There have been more buyers from the Continent in 
Birmingham in the past few days than have been observed there for 
along time. It is true they proceed cautiously in their negotiations, 
and buy in small quantities; but their number is a more cheering 
feature than the extent of their orders. It may also be inferred, 
from the proceedings of continental customers, that they are not 
anticipating any immediate interruption to the current of con 
mercial progress. The commercial treaty with France is now 
working most beneficially for the general manufacturing trades of 
the West Midlands. In the heavy trades of the Dudley distriet— 
such as the anvil and vice and chain-making trades—there is less 
doing than in most branches. These departments depend greatly upon 
the North American demand, The makers who produce iron safes and 
closets are doing a fair trade. A day or two since we paid a visit to 
the leading firm of this class in the Midlands—that of Messrs 'T. 
Perry and Son, of Highfields, near Bilston. The firm had just 
completed an immense treasury-safe for a London banking firm, to 
be sent out to their branch establishment in China. Within the iron 
walls of this apartment the Mayor of Wolverhampton and several 
merchants of Wolverhampton and Bigmingham were entertained at 
luncheon. The treasury in question was 17ft. long by 12ft. wide, 
and 7/ft. high. It is constructed entirely of wrought iron, and forms 
a perfectly fire-proof room The door is prote cted with steel 
throughout; and the locks, which are thief and gunpowder-proof, 
have a double combined action, throwing fourteen massive bolts. 
The weight of this immense piece of work is 20 tons. We hope next 
week to give a sketch of what is being done at the Highfield Works. 

Tin has again advanced £3 a ton. 

Birmi i w tolerabiy well in the Exhibition of 1862, 
notwithstanding that the Exhibition is not regarded with much 
favour by the manufacturers in that town. The applications for 
space received by the Birmingham local committee very much exceed 
those received for the Exhibition of 1851. Those applied for up to 
the 28th of September, 1850, numbered 163, whereas for 1862 the 
applications number nearly 240, For mineral products there ar 







































7 applications, for machinery in general 6, and for civil engineering 
appliances 5, 
Some fifty or sixty influential members of the Birmingham gun 





trade have just presented to Mr. Henry Tomes, of New York, a 
piece of plate, valued at 50 guineas, and a purse containing 
1450 guineas. Mr. Tom dited agent in this country 
for the purchase of rif for the North American Government. 
Mr. Tomes was considered by the gunmakers, who subscribed the 
testimonial, to be especially deserving of their gratitude for having 
taken steps whereby it is considered to be no longer a “ venial sin ” 
for the birding branch of the trade to execute military work. 

Mr. M‘Kenzie, the late superintendent of the locomotive works of 
the West Midland Railway, having left the company, he has been 
presented with a testimonial by the officials and employdés of that 
line. With the sum subscribed a handsome dinner service in silver, 
sons, has been purchased, and presented to him at a 

dinner in Worcester, at which Mr. Wison, the company’s engineer, 

presided, The diners were numerous, and included some of the 
principal citizens. Im making the presentation the chairman alluded 
to M Xenzie as “the best locomotive superintendent he had ever 
| known.” M M‘Kenzie has left the service to enter into partnership 
with Messrs. Clunes and iolland, of the Vulean Works, Worcester. 
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British Enterprise 1s New ZeaLanp.—It will be recollected that 
some time since a company was forme din England for profiting by 
the introduction of British capital into New Zealand—the Great 
Barrier Land, Harbour, and Mining Company—and the very 
excellent prospects of success held out by that company led to thie 
formation of a filial undertaking for establishing and carrying on a 

ore upon one of the most favoured spots upon the property of the 

















parent company. The New Zealand Store and Commercial Com- 
pany has a« lof £25,000, in £50 shares, and has been established 
upon the limit ad lial ty principle. Its operations will be confined 
to Port Fit ,& maguificent harbour, well sheltered, and available 











for . ‘The requisite land has been obtained 
from the parent company for ten years, at the nominal rent of Is. 
per acre per annum, with option of taking a lease for twenty-one 
| years at uot more than £200 per annum. , 


ips ol any tonni 











NOTES FROM THE NORTHERN J 
COUNTIES. 
(From our own Correspondent.) 
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Liverroot has not been idle since we last alluded to the doings of 
that great community, Ata meeting of the Town Council a special 
committee, appointed to consider the subject of horse tramways, re- 
ported that, in their opinion, all such appliances should not interfere 
with the tratlic in the streets—that no precedence should be given, 
but that the tramways should be entirely under the control of the 
Health Committee. It was further recommended that the Health 
Committee should be empowered to lay down, at the expense of the 
omnibus company promoting the affair, a tramway from the out- 
skirts of the borough on the Old Swan omnibus line to St. George's 
Hall, on certain conditions, one being that if the line should become 
a public inconvenience the cowucil should have the power of taking 
up the rails at the expense of the company. After discussion it 
was resolved that the report should be reterred to the Health Com- 
mittee, with an instruction to them to report whether it would be 
advisable that any portion of the highways should be laid down by 
private individuals, At the last sitting of the Mersey Docks end 
Harbour Board the minutes of proceedings } resented by the Works 
Committee included a recommendation, arrived at by a majority of 
four to three, to lengthen the Lovft. lock between the Great Float 
and the river from 400ft. to 500ft., and to arrange it so as to be used 
occasionally as a graving dock, in cases of emergency; and by a ma- 
jority of six to one that the Morpeth Dock entrance be also so arrange 
as agraving dock in cases of emergency. ‘There was also a report 
from the engineer, expressing his opinion that it would be inex- 
pedient and imprudent to divide the intermediate dock at the 
northern entrances by a wall, as proposed, By dividing the water 
space he said it would materially impede the working of the Great 
Float, for which there was so little tme allowed in each tide as to 
render it highly desirable that there should be as much water space 
as possible in the intermediate dock ; indeed, he had designed it of 
its present size with a special eye to that object. Mr. Rankin, in 
moving the confirmation of the proceedings, reserved to himself the 
right of voting against the lengthening of the L00ft. lock. Mr. Boult, 
who considered the report of the engineer and the remarks of Mr, 
Rankin perfectly conclusive on the subject, moved, as an amend- 
ment to that part of the proceedings which recommended that 
the 100ft. northern entrance to the Birkenhead Docks be 
lengthened from 400 to 500 feet, and arranged to be used as a 
graving dock, be not confirmed, but that the works be carried out 
according to the Parliamentary plans, Mr. Arnold, in seconding 
the amendment, said they were bound in a peculiar degree, 
seeing that these docks were an experiment, to look to the opinion 
of the engines r. He himself had no objection to the lengthening 
of the Morpeth Dock entrance, but was altogether opposed 
to diverting the entrance to the half-tide basin and Great Float 
from its proper use, at all events for the benefit of any special 
interest. Mr. Inman said if he could have any assurance ‘that the 
board would entertain a proposition for placing a large graving dock 
somewhere on the north reserve, he would unhesitatingly vote for 
the amendment, Mr, Laird said one reason why he did not press 
the matter last week was that he was not quite aware of the cost. 
They now knew that the total cost would not exceed £33,000. He 
thought the board would not be taking the right course if they went 
on with a lock which was not amply long enough for ships now 
built. Looking at the vessels which were being built by private 
individuals, and also at what Government was doing, he hoped that 
if hereafter the board had to pay a large sum for increasing the 
length, it would be remembered who, going with the times, pro- 
posed now that it should be increased. The chairmaw said, as 
regarded the admission of vessels into the Float, it made no 
difference whether the lock was 400ft. or 500ft. long ; they could as 
easily admit a large vessel with the lock as it was as they could 
if they lengthened it to 500ft., by leaving the inner gates open 
whilst the vessel was passing through. True, if they were to 
use it as a graving dock, they must have it d00ft. long. But 
the board had already agreed to lay down graving blocks 
in the Morpeth entrance, which was 85ft. wide, and they would, 
therefore, have a graving dock for temporary purposes equal 
to the requirements of any ship afloat except the Great Eastern ; and, 
in the event of an extreme case arising, they had one of L0vft. on 
the Liverpool side. He was, therefore, glad to think, from the 
sentiments which had been expressed, that the northern entrance 
would be proceeded with according to the original plan. On a divi- 
sion the amendment was carried by 16 to 8. The board at the sume 
sitting agreed to erect upon the north side of the Great Float a stack 
of warchouses, five storeys high, giving storage for 95,000 qrs. of 
corn at an estimated cost of £91,700. ‘The consideration of similar 
plans on the Liverpool side was deferred, A letter from a nwuber 
of gentlemen in thecoal trade, offering to take the land appropriated 
to that trade at Birkenhead at 1s, per square yard per annum, on 
lease for seven years, paying interest on the outlay for paving and 
rails at the rate of 5 per cent., and on buildings at the rate of 7} per 
cent., on condition that they were allowed to carry on either « x port 
or local trade, was referred to the Works Commitie—It ip) ears that 
Mr. J. B, Hartley has definitively resigned his situation as engineer to 
this important board. Mr. Hartley, who retires on tie score of ill 
health, received a salary at the rate of £3,500 per annum, out of 
which, however, he had, we believe, to pay assistants. The prize is 
now to be reduced to £1,500 per annum, but even at that figure the 
appointment is a very fine one, to say nothing of the professional 
status it caunot fail to confer.—The builders’ strike, which has pre 
vailed at Liverpool during the last weck—as stated in a previous num- 
ber—has produced the usual results. Fresh men have been imported 
from other districts, and these have been intimidated by the turnouts to 
such an extent that several cases have called for magisterial interpo- 
sition.—A new short line of railway berween the Hooton and 
Helsby stations, on the Birkenhead liue, is about to be commenced 
immediately by Messrs. Eckersley and Read, contractors, of Bir- 
nung ham, 

Messrs. J. Laird, Sons, and Co., of Birkenhead, had not at the close 
of last week received a final order from the Admiralty to proceed 
with the construction of one of he great iron-plated ships for which 
they sent in tenders, in common with Mr, Mare, of Millwall, and the 
Thames lron Shipbuilding Company. There is little doubt, how- 
ever, that Messrs. Laird’s tender will be accepted for one ship. In 
everal points, but in three particularly, the new vessels will be 
great improvements on the Warrior and the Black Prince, already 
built. Each will be built to carry sixty guns, and will not only be 
as fast and handsome as the Warrior, but they, also, are to be specially 
built to be used as steam rams, having their bows beneath the water 
projecting far in advance of the apparent bows above ; and, lastly, 
by the addition of some 700 tons to their size, each wili be able to 
carry a complete coating of armour from end to end, so that every 
part of the ship will b+ as invulnerable as masses of iron and beams 
of teak can make it. The length of the new ships is to be 400ft, on 
the low water line; breadth extreme, 59ft. din. ; depth, 21ft. below 
the gun deck; and tonnage, 6,815. The length of the Warrior class 
is 380ft.; breadth, 5#ft.; and tonnage, 6,170. The engines of all are 


























to be 1,250-horse power,and are to be made by Penn and Sons, and 
the increase of tonnage will allow them to carry coals for from eleven 
to twelve days’ full steaming, instead of nine days, which is all the 
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bunkers of either the Warrior or Black Prince can stow. The plates 
of the new vessels are to be larger and thicker than the Warrior's. 
The broadside of the latter is coated with 4}in. of iron, 22in. 
of teak, with jin. of iron inside that again. The new ships 
are to have 5}in. of iron, lin. of teak, and $in. of iron (the skin of 
the ship) inside all. The Admiralty, however, reserve to themselves 
the right of altering this part of the plan, and substituting plates of 
6}in. thick, and doing away with the teak altogether. But no 
decision will be arrived at on this point until some important ex- 
periments, which are about to be made at Shoeburyness, have been 
concluded, and proved that the change will be for the better. As it 
is at present arranged, even with the a plates, it will require 
nearly 2,000 tons of armour to cover the new ships, while the 
entire weight of the plates on the Warrior is only 950. Notwith- 
standing this great additional weight, from the fineness of their lines 
and other advantages of build and equipment, it is expected that in 
them the great speed of the Warrior will be exceeded by at least 
half-a-knot per hour. Itis expected that the cost of each of the new 
vessels in hull, rigging, and stores will be about £500,000. 

It is clear from the traffic returns of the leading lines of railwa, 
that many shareholders must expect reduced dividends this half- 
year, seeing that on some of the leading lines the earnings will barely 
if at all maintain their ground, while expenses seem to have an un- 
controllable tendency to increase. In the two months just closed 
the Eastern Counties earned £245,917 against £244,496 in July and 
August, 1860; the Great Northern £247,847, against £240,830 in 
1860; the Great Western, £466,471 against £462,626 in 1860; the 
Lancashire and Yorkshire, £369,489 against £381,545 in 1860; the 
London, Brighton, and South Coast, £212,372 against £191,019 in 
1860; the London and North-Western, £833,579 against £862,762 
in 1860; the London and South-Western, £213,183 against £201,612 
in 1860; the Manchester, Sheffield, and Lincolnshire, £138,699 
against £135,100 in 1860; the Midland, £373,712 against £371,214 
in 1860; the North-Hastern, £378,844 against £372,689 in 1860; 
and the South-Eastern £135,800 against £141,656 in 1860. But 
considering the circumstances of the country, it must be ad- 
mitted that the traffics have hitherto kept up pretty well. 

The stocks of goods on hand at Sheftield, in most instances, meet 
the actual demand, and therefore there is not much prospect at 
present of an increase of activity in the staple trades a the town. 
American commercial relations, of course, exhibit no improvement 
ut present. From other foreign countries—Spain, Germany, and 
Prussia — there is an increased demand observable, but Russian 
wdvices are unsatisfactory. In the home trade there is a rather 
better feeling, and more confidence is expressed. 

On Saturday a party of gentlemen attending the Manchester 
congress of the British Association (to which a copious allusion is 
made in other columns) descended into the coal fields of Messrs. A. 
Knowles and Sous in the Lancashire basin. Among the party were 
M. Escher von Der Linth, a celebrated Alpine geologist and 
explorer; M. Meiriam, naturalist and director of the museum at 
Basle; M. Stikr, inspector of mines in Prussia, &c. At the Clifton 
Hall Colliery as many gentlemen as possible descended in a patent 
cage. ‘The depth is 408 yards. ‘The “safety” principle of the cage 
at this and the other pits consists of four huge iron teeth or clamps 
which are connected by a hinge with the upright iron rods at the 
four corners of the cage. In case of the rope breaking, these iron 
rods fall, and bv this fall the clamps are forced into a horizontal 
— their sharp points being forced into the strong wooden 

2am which goes down to the bottom of the shaft. The Agecroft 
and Pendleton pits, 420 yards and 521 yards deep respectively, were 


’ afterwards visited. 


In a paper read at the Manchester Congress on Saturday, by 
Mr. J. Shuttleworth, some account was given of the Manchester 
Gasworks, more especially since they have been placed under the 
management of the ''own Council. Mr. Shuttleworth argued that 
the present system, among many other advantages, gave a security 
and permanence to the gas establishment which it could not be 
considered to possess previously. The consequences had been 
highly important. ‘l'o the inhabitants it had supplied the best and 
cheapest light that exists. To the public at large it had contributed 
regularly funds for widening old and forming new streets to an 
extent that had afforded needful accommodation for the vast increase 
of traffic, of population, and merchandise, which had grown up. 
Before the establishment of the present works it was the standing 
and universal reproach of Manchester that it was the worst 
and most inconveniently built town in Europe. Such were 
the exigencies of the town in this respect that at a meeting 
of the Commissioners of Police, in 1827, a scheme of necessary 
improvements to meet the rapidly advancing wants of the com- 
munity was brought forward which involved an estimated cost of 
from one to one-and-a-half million sterling. He thought it was a 
happy circumstance for Manchester, in a threatened necessity of such 
vital importance to its prosperity, that a fund existed in the profits of 
the gasworks of sufficient magnitude to equal the demand. That 
these estimates were not overrated was clear from the fact that, in 
addition to improvements still in progress and still wanted, the pay- 
ments from the gas profits for the purposes then contemplated have 
amounted to more than £700,000, besides debts incurred that were 
yet owing. In the first year of the establishment of the gasworks 
the profits amounted to £263 10s. 5d. In the following seven years 
they amounted to £20,000, and of this, £15,000 to £17,000 was paid 
towards the erection of the town hall. From 1825 to 1839 inclusive— 
from the date of the first Gas Act to the grant of the charter, a period of 
15 years—the profit was nearly £172,000, or an average of £11,500 a 
year; and from 1840, when he becamea member of the Gas Committee, to 
1859, when that connection ceased, a term of 19 years, they amounted 
£660,000, or an average of nearly £35,000 a y or treble that of 
the preceding 15 years. The price to the consumer during the same 
period had been reduced from about 16s. to 4s. 6d. (in 1859) per 
1,000ft.; and but for a resolution of the Town Council in 1851, by 
which one-half of the profits was diverted from improvements to 
relieve the water rate, would certainly have been reduced ten years 
ago to a medium of 4s. per 1,000ft. “According to the last published 
report of the Gas Committee, to June 24, 1860, the amount of 
capital in gasworks was £501,326; gas produced in the year 
ending June, 186), 779,150,000 cubic feet ; rental, £154,658, which 
was equal to an average charge of about 3s. 109d. per 1,000ft. The 
price of gas within the city is from 3s. 8d. to 4s..or amedium of 3s. 10d. 
The cost of cannel, £56,177, equal to 1s. 34d. per 1,000ft.; cannel 
consumed, 76,039 tons, which showed a production of 10,240ft. 
per ton. 

Turning to the north, it appears that the unfortunate puddlers’ 
strike at the northern ironworks still continues, the men having 
formed themselves into a trades’ union, and resolved not to yield at 
present to the demands of the masters. The threatened closing of 
the Consett Ironworks is also a source of anxiety, as some 30,000 
persons are more or less dependent for their livelihood upon them, 
while the limited liability company at present conducting the esta- 
lishment have formally resolved to wind up their affairs. Perhaps, 
however, at the last moment, some person may be found willing to 
treat for the works, and so avert the misery which impends over so 
many families.—On Saturday afternoon a large iron screw steamer 
was launched from the shipyard of Mr. Leslie, Hebburn, near New- 
castle, She is intended to trade between Liverpool and the Medi- 
terranean, and is built as sister to the Mavrocordatos, being the 
property of the Greek and Oriental Steam Navigation Company. 
She is 1,368 tons register, while her other dimensions are of 
a proportionate size. The machinery will be fitted in by 
Messrs. Morrison, of the Ouseburn. — The coal trade done 
at Sunderland last month exceeded by 70 per cent. the transac- 
tions in the corresponding period of 1860. It appears that the diree- 
tors of the North-Eastern Railway have determined to extend their 
Lanchester Valley Branch, now in course of construction, to Black 
Hill, so that to some extent the Derwent Valley communication will 
be forestalled, and a direct communication Will be opened with 
Consett and that district from Newcastle by railway dies Christ- 





mas, an arrangement for that purpose having been come to with the 
landowners. The Niddersdale branch of the North-Eastern, from 
Ripley to Pately Bridge, is being executed with vigour by the con- 





tractors, Messrs. R. Cail and Co. The works are in a very forward 
state. The stations at Pately Bridge and other places are being 
erected, and the line, it is contemplated, may be opened by 
Christmas.—To facilitate the cultivation of a steam shipping 
trade between Sunderland and London the River Wear Com- 
missioners have erected a crane and warehouse at the sea outlet 
of the south dock at Sunderland, in the outlet basin, so that a 
steamer can pass though the gates at high water, when she has not 
time to load up at the dock, finish her loading at the crane in the 
outer basin, and get to sea at a later period of the same tide. Messrs. 
Marshall Brothers, of South Shields and Willington Quay, are con- 
structing an iron screw steamer to run with goods and passengers 
between Newcastle and Hull, in the place of the steamboat Neptune, 
which has been on the station about twenty-five years. The new 
boat will be 124ft. in length, 20ft. in breadth, and 11 ft. in depth, with 
engines of 45-horse power. ‘The vessel will be constructed to carry 
2uv tons of cargo. 

The short time system, which is now very generally adopted in 
the manufacturing districts, will no doubt relieve the strain upon 
the stock of cotton at Liverpool, which continues to fall, especially 
as regards American descriptions. The fluctuations during the 
last six months are shown in the following figures. 

1861. 1860. 
Bales. Bales. 


Stock, April 5, «. +. 942,330 1. oe «+ «- 906,040 
» May3, « « eo eo co eco 5,016,680 


ee 690 
os» dune7, oe «- eo 1,148,650 oo ce oe co Beeaeee 
x» duly 5d, 2 «+ of 3,103,300 eo ce co ce 2,208,490 
as, AMEE cee ce cc SIEIOE x co 00 os REED 
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The stock of American, which stood at 790,570 bales at the 
beginning of April, amounted, at the close of last week, to 553,000 
a only, and probably does not now exceed 525,000, or 530,000 

ales. 

As regards Scottish matters, it appears that an exhibition of 
industrial and decorative art, under the auspices of the Board of 
Manufactures, will take place in Edinburgh in November. Her 
Majesty will be aliberal contributor.—Mr. William Johnstone, of the 
Glasgow and South-Western Railway, has been elected president for 
the fifth session of the Institution of Engineers in Scotland, the office 
being vacant in consequence of Mr. Neil Robson (who was elected 
in his absence in April last) having intimated that he cannot under- 
take the office—Several important launches have just taken place 
from the Clyde shipbuilding yards. Messrs. Wingate, of Whiteinch, 
have launched a screw clipper of 600 tons, and 200-horse power, 
named the Undine, built expressly for the China trade. 
Her engines and boilers are already on board. The former 
will be fitted with Hilver’s patent marine governor and 
other improvements. This is the third vessel built by the Messrs. 
Wingate for the same owners, Messrs. Blackwood and Gordon have 
launched, from their building yard at Port-Glasgow, an iron screw 
steamer, for the Glasgow, Cork, and Waterford trade. She has been 
built for the Clyde Shipping Company, and is intended as a consort 
to the well-known steamers ‘Tuskar and Vivandiere. Her dimensions 
are—length over all, 175ft.; breadth, 24ft. 6in.; depth of hold, 14ft. ; 
tonnage, 502 tons. Her engines are direct-acting, 85-horse power 
nominal, and fitted with Silver's patent governor. Messrs. 
J. Reid and Co., of Port-Glasgow, have launched an iron paddle 
steamer of 1,400 tons register, named the Peru. ‘This vessel is the 
property of the Pacific Steam Navigation Company, and is intended 
to ply between Panama and Valparaiso as a consort to the Callao, 
Valparaiso, and other ships built by Messrs. John Reid and Co. a 
few yearsago. The Peru will be furnished with Messrs. Randolph, 
Elder, and Co.’s patent double cylinder engines of 350 nominal 
horse-power. She will have berths for 250 passengers, besides 
officers and crew. Messrs. Denny and Brothers, of Dumbarton, 
have contracted to build for Messrs. Jardine, Mathieson, and Co., of 
London and China, a paddle steamer of fully 1,200 tons. The engines 
are to be supplied by Messrs. Tulloch and Denny. Other orders are 
expected, so that the prospect of brisk trade during the winter is 
greater than was recently anticipated. During the first eight months of 
tle current year Messrs. Denny have executed the largest amount of 
work, in respect to tonnage, which they have done in the same time 
within the last ten years, or, indeed, since they commenced business. 
—The revenue of theRiver Clyde Trust during the year ending last 
month was £105,786, being an increase of £7,885 on the preceding 
year. The expenditure amounted to £86,256, so that a surplus of 
£19,512 remained, which has been expended in the renewal of quays, 
new causeways, &c. ‘The total debt of the ‘Trust is now £1,203,526, 
a tolerably heavy sum, but a by no means unbearable burden on the 
ever-increasing commerce of the Clyde. 

The Amalgamated Society of Engineers celebrated its tenth 
anniversary at Liverpool on Saturday. It was stated that the 
society at present comprises 21,967 members, while the funds amount 
to £68,582 ; in 1851 the members numbered 11,829, and the funds 
in hand were only £12,222. 





Nortu Atiantic TreLtecrapx Rovre.—Colonel Shaffner, of the 
United States, read a paper this week before the British Association 
on the “Spitsbergen Current and Ice,” also on the “ Active and 
Extinet Glaciers of South Greenland.” He stated that the floe ice 
was carried by the current from the north along the east coast of 
Greenland to Cape Farewell, and thence north on the west coast to 
Baflin’s Bay, and thence southward along the Labrador coast to the 
east coast of Newfoundland, where it collected in great quantities, 
endangering navigation. ‘The floe ice on the west coast of Green- 
land was limited to certain months, and it never extended more than 
100 miles from the coast, and it was generally within the limit of 
sight from the high mountains. ‘lhe paper on the active and 
extinct glaciers had reference to the fact that some of the fiords of 
south-west Greenland were free from ice, while others were con- 
nected with glacier, and berg ice was to be foundin them. He stated 
that one of these ice free fiords was at Julianshaab, and that the 
bottom was of soft mud. The water was some 150 fathoms deep. 
It is in this fiord that it is proposed to lay the North Atlantic 
Telegraph Cable, where, it is believed, it will be beyond the reach 
of icebergs. 

Bray's Traction Exgrne.—On Tuesday morning one of Bray's 
traction engines performed a novel journey through the metropolis, 
hauling behind it an enormous boiler, mounted on a truck, from 
near the New Cut, Southwark, to Camden Town. ‘The engine em- 
ployed had a pair of 9in. cylinders, 15in. stroke, and weighed 14 tons 
in running order. It was, we believe, the sixteenth built upon 
Bray's principle, and was the first with outside framing, and the 
second provided with springs over the driving wheels. It was 
worked with about 90 lb. steam, the maximum pressure which these 
engines are intended to carry being 1201b. The load drawn 
was a long truck, weighing 5 tons, on which was mounted a 
boiler for Garrett and Co.’s brewery, Camden Town. The boiler 
was 30ft. long, dft. in diameter, and weighed 22 tons, making 
the whole moving weight about 40 tons. ‘lhe engine moved itself 
and its load at from 24 to 3 miles an hour, ascending the incline at 
the south end of Waterloo-bridge with perfect ease, crossing the 
bridge, turning into the West Strand, and proceeding through King 
William-street, St. Martin’s-lane, and Tottenham-court-road, to its 
destination. The cogs or teeth, which form the peculiar feature of 
Bray’s wheel, were seldom brought into requisition. Once, we 
believe, in turning the corner at St. Martin’s Church they were 
thrown in gear,and with immediate results, the engine, which was 
slipping a little on the glassy pavement, starting off immediately at 
®% most re-pectable and business-like rate. The huge load was 
steered with, apparently, the greatest ease through a labyrinth of 
carts, cabs, and omnibuses; and, so far as we could see, no horse 
abandoned himself in consequence to nervousness, much less to 
involuntary locomotion, The strange procession made but little 
noise, and, for all we could see, left the paving in as good order as it 
found it, Mr. Louttil, the secretary, and Mr. D. K. Clark, the con- 
sulting engineer of Bray’s Traction Engine Company, Mr. C. B, 
King, and others, accompanied the engine on its progress. 





PRICES CURREN™ OF METALS. 
British Metals are quoted Free on Bra:..; Foreign in bond.—Extra sizes 
charged for at the rates by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Rails continue unaltered. 

Scotcu Pi¢ IRoN.—A slight decline is noticeable this week, although a 
good business has been done. The market closed at 51s. 3d. buyers, and 
51s. 44d. for cash, 51s. 6d. one month, and 52s, 3d. three months open 
mixed Nos., Warrants, in Glasgow. F 

SPELTER.—A further advance of 5s, per ton has been established this week, 
Some sales were made at £18 10s., which may be considered the nearest 
price on the spot, with a firm market. 

Copper in fair request. 

LEAD dull of sale. 

Tin.—On the 10th English was advanced £3 per ton on common and re- 
fined, making the price now £120 for blocks, and £121 for bars. There is 
but little doing in Banca, which is quoted nominally £116, but for Straits 
there has been more demand, and £117 is the closest price. 

Try Piarés are still dull, but a trifle firmer in price in consequence of the 
rise in English tin. 

September 12th, 1861. Moats Anp Co., 65, Old Broad-street, London, 
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SCOTCH PIG IRON REPORT. 
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GLasGow, 11th September, 1861. 

The pig iron market has given way since this day week, owing to con- 
siderable realisations at 51s. 9d. cash down to 51s. 3d.; nevertheless the 
tone is remarkably good, and the general demand by no means slacker. 

Freights are rising, however ; and, although there is a fair inquiry for 
shipping iron, exports are not increasing. 

Shipments last week were 9,734 tons, against 10,31 tons in the correspond 
ing week last year. 
Suaw, Tuomson, and Moors, Metal Brokers. 








Mr. Grirritus oN THE Iron Trave.—Mr. Griffiths observes in 
his circular :—“ The iron trade of South Staffordshire continues 
steady. The demand for sheet iron, boiler plates, and boat plates, 
sarticularly the latter kind, is — more active. Nail sheets are 
fikewise in better request, and the known makers of angle and 
TY bars are fully occupied. Inquiries for all other sorts of finished 
iron are certainly more numerous. Nail sheets, during the last two 
months, have been sold here at very low prices. This kind of iron 
has advanced 5s. per ton this week ; the advance is, of course, upon 
late sales which were effected far below the list price. A contract 
has been concluded by a London house in Cannon-street for 
500 tons of best Staffordshire plates, to be used in the Government 
Dockyards. An order was given out last week for 500 tons of good 
common Staffordshire bars, by an engineering house in the district. 
This lot is likewise to be consumed for Government purposes. The 
price to be paid shows no advance on late prices of Staffordshire 
bars. In pig iron the market exhibits a decidedly more healthy tone; 
the demand on manufacturing account is greatly augmented, and the 
price now for all sorts is 1s, 3d. to 2s. 6d. per ton higher than it was 
three weeks since. Thestocks of best native brands are gradually 
diminishing, and every week confirms the opinion, ventured in this 
circular a month since, that prices of the raw material had reached 
their lowest point. The sales this week are considerable, both in 
native mine brands and hematites, and are as follow :— One house 
out of this district has sold 7,000 tons in a line, to be delivered over 
the ;next six months, at ls. 3d. advance. Schneider, Hannay, and 
Co., 2,000 tons of Barrow hematites; the Workingtoh Company, 
1,500 tons of hematites; Old Windmill End Best Mine, 800 tons ; 
Cinderford, Forest of Dean, 300 tons; Old Park, Shropshire, 1,000 
tons; Yniscedwyn, 500 tons; besides numerous parcels of native 
brands, where quantities and prices have not been allowed to trans- 
pire. We are glad to be able to report this improvement in the 
market for pigs, but think it right to state that we do not expect any 
immediate further advance in price, owing to the stocks of pig iron 
still remaining on the banks of some of the wealthy makers. One 
wealthy producing firm in the neighbourhood of Wolverhampton 
still holds 22,600 tons of pigs, which, at present prices, are worth 
above £70,000. This, however, is an isolated case; as we before 
stated, the stocks are reducing, and will continue to do so. A Wol- 
verhampton firm gave an order out for 700 tons of Staffordshire bars 


on Saturday. 
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SOUTH WALES INSTITUTE OF ENGINEERS. 


‘HE annual general meeting of the members of this valuable, and, 
we are glad to find, prosperous scientific institution, was held in 
Swansea on Friday and Saturday last. The Royal Institution of 
South Wales had eon kindly placed at the disposal of the society, 
and the theatre of the building was appropriately fitted up. On the 
table in front of the president's chair were placed one or two models 
of collieries, many valuable scientific instruments, including an 
Aneroid barometer, exhibited by Mr. R. B. Hennessey, of Swansea; 
a newly-invented shot, designed by Mr. Benjamin Hill, of Clydoch, 
near Swansea; specimens of compressed patent fuel; and other 
articles of interest to gentlemen engaged in scientific pursuits. The 
walls were hung with diagrams, sections, &c., for the purpose of 
more fully explaining the various suggestions and appliances referred 
to in the papers about to be discussed. 

There was no public business transacted on Friday, but at four 
o'clock in the afternoon the members of the council met for the dis- 

of the usual routine business of the society. The president, 
Lionel Brough, Esq., F.G.S., the Government Inspector of Coal Mines 
for the Bristol and Monmouthshire district, took the chair. At the 
council meeting Robert Eaton, Esq., of Bryn-y-Mor, near Swansea, 
and Dr. Thomas Williams, F.S.A., were duly proposed and seconded 
as members of the institute, and will be duly ballotted for at the next 
meeting in accordance with the rules. 


Saturpay. 

The members and friends of the institute assembled in the theatre 
of the Royal Institution at eleven o'clock. The following gentlemen 
were present :—Lionel Brough, Esq., F.G.S., president; Thomas 
Evans, Esq., F.G.S., Government Inspector of South Wales, vice- 
president; Messrs. Alexander Bassett, Cardiff ; Charles Lean, Swan- 
sea; Charles Lean, jun.; George A. Lean; William Williams, 
Llanelly; Rhys Williams, Llanelly ; Henry Harry, Llanelly ; Handel 
Cossham, Bristol; David Llewelyn, Glyn Neath; John Cox, Caer- 
leon; Messrs. Moggridge, Swansea; Christian James, Aberdare ; 
H. Huxham, Pontrypridd; Marcus Moxham, Swansea; George G. 
Francis, Swansea; John Lewis, Swansea; D. W. James; John 
Trotter; Richard Bedlington; J. L. Thomas; John Thomas; 
E. Daniel; W. Williams, Landore; J. W. Lewis; H. W. Lewis; 
N. B. Allen; H. W. Hodges, London; Joseph Richards; J. M. 
O'Donoghue ; J. C. Richardson, Mayor of Swansea ; John Glashook, 
Carnarvon; Thomas James; Ebenezer Davies, Swansea; John 
Phillips; Wilkins Trick, Yniscedwyn; John Davies, Swansea ; 
Andrew Davies; E. Windsor Richards; Philip Rogers, Swansea; 
D. Nicol, M.D.; Thomas Walters, jun., Swansea; ‘'homas Powell, 
Landore; Robert C. Fisher, Ystalyfera. 

The president, Lionel Brough, Esq., took his seat soon after 
eleven oclock, and, addressing those present, said he had now the 
pleasure of declaring the session duly opened. That was the last 
session of the Institute for the current year, and that day concluded 
the fourth year of their existence. It was pleasing for him to be 
able to say that they continued to grow and increase, the number of 
associates and graduates being larger than ever before. They now 
numbered 202 members, which, considering the institution was only 
in its infancy, explained the very strong desire, on the part of the 
inhabitants of the principality, to meet together and discuss scientific 
pursuits. Although there were 202 members on their books it was 
arranged, at the previous day’s council meeting, that they should 
revise the list, and probably some few, who had never attended the 
meetings, might be removed altogether. As regarded, therefore, 
their strength and numbers, they felt they had not been neglected as 
abody. Although they had been but four years in existence, still 
death had been busy amongst them, and they had lost three mem- 
bers of great usefulness, and of great talent and ability. The first 
gentleman to whom he would allude was the late Mr. Samuel Truran, 
the engineer of the Dowlais Works, a gentleman who was not only 
eminent in his works and profession, but a mechanical and civil 
engineer of great ability. This gentleman lost his life by an acci- 
dent of an extraordinary character on the 5th of October last. 
Those engaged in metallergy would know that the gases 
which were taken off the tops of blast furnaces were made use of 
for steam and other purposes. Unfortunately some of these gases, 
probably owing to the imperfection of the culvert or channel through 
which they had to pass, escaped, and came up through the floor of the 
room in which Mr. Truran was at work, and, when found, he was 
quite dead. They had, therefore, to deplore the death of this 
gentleman, suddenly cut off in the most useful part of his 
life, and when he was most valuable to his employers and to 
the society by which he was surrounded. Then they had to deplore 
the death of Mr. Caleb Davies, the engineer of the Nant-y-glo 
Works, who had for many years conducted those works with great 
profit to his employers and credit to himself. He too was taken 
away from them early last year, and they had to regret his loss as a 
most valuable member of their society. The third gentleman whose 
death they had all to deplore was a gentleman whom he (the presi- 
dent) had the honour of proposing a member of the institute. He 
alluded to Mr. Dickens, a brother of the celebrated and greatest of 
all English novelists. Mr. Dickens was a brother colleague of 
himself (the president) and his friend, Mr. Thomas Evans, and was 
a most useful and practical man in that walk of life in which he was 
called upon to act. Whilst they, as members of the institute, 
lamented his death, he believed all who were connected with 
scientific pursuits, would also deplore the great loss which they 
had sustained. He would now again refer to their past proceed- 
ings. Hs had already stated that this was the last session 
for another current year. ‘The first of their quarterly meet- 
ings was held in Merthyr, the second in Cardiff, the third in New- 
port, and this, the closing one, in Swansea. The proceedings of the 
present meeting would also complete the second volume of their 
transactions, and the volume would be issued in about two months, 
and it would be found to contain some valuable papers and useful 
and practical discussions. He had only now, in the name of the 
institute, to offer their general and most respectful thanks to the 
council and gentlemen of the Royal Institution who had so kindly 
permitted them to have the use of that room in which to hold their 
meeting. In all their other places of mecting they did not visit such 
a convenient and handsome room, and they all felt indebted to the 
gentlemen of the Royal Institution for the great boon granted them. 
He had hardly thought it necessary to allude toe another portion of 
their affairs, viz., their financial position. He was happy to be able to 
say that they were quite as successful in this as in all other respects. 
—(Hear, hear.)—They had a good balance in the hands of the banker 
(£115) after payment of all their liabilities, and the accounts were 
always found to be keptin most excellent order. Although the society 
was so young—quite in its infancy—it was most satisfactory to find that 
they received friendly communications and exchanged papers and 
books with all the sister institutions of the kingdom ; indeed, they 
all seemed to fraternise together as members of one affectionate 
family. After one or two other observations the president called upon 
Mr. Handel Cossham, of Short-Wood Lodge, Bristol, to read his 
valuable paper upon ‘ The Working of Thin Seams of Coal.” Mr. 
Cossham, after a few prefatory remarks, said that the paper which 
he was about to read was an eminently practical and important one. 
Probably more than one-half of the coal which nature had implanted 
in the bowels of the earth existed in thin seams under two feet 
thick, and when they remembered that the annual drain upon the 
supply reached no less than eighty millions of tons they would at 
once see the necessity of doing all in their power to produce economy 
in the working, to develope their resources, and to utilise as far as 
they possibly could every portion of those resources. He was fully 
convinced in his own mind that more than fifty per cent. of coal was at 
present lost from one of three causes—first, being left underground 
untouched; secondly, by being only partly raised, owing to un- 
skilful and unscientific management} and, thirdly, by being wasted 
in its use after being brought to the surface. It was with the first 
of these propositions that his paper now treated. In the New- 
castle district alone there were thin seams of coal, all under three 
feet thick, which, if properly and economically worked and used, 
would supply the present consumption for 400 years, so that there 





need be no fear of the consumption falling short. Probably the first 
important question which would be asked was what thickness of 
coal could be worked at a profit. Of course the answer to that 
would depend in a great measure upon the quality of the coal ; but in 
his opinion every seam of coal at and over eighteen inches ought to 
be worked. He had the superintendence of a colliery at the present 
time which produced between 2,000 and 3,000 tons per week, and 
every seam was under three feet thick, As to the best way of 
working thin seams of coal he would say that the long-wall system 
should be adopted, and all the coal must be worked out of 
thin seams if they were to be worked profitably. He would 
also recommend the adoption of job roads for air ways instead of 
pillars ; secondly, loading the,trams at the face, and thus avoiding the 
shifting of coal. The job roads should be carried to the face every 
fifteen or twenty yards. About 8 cwt. should be placed on each 
tram, and each tram should weigh about 3 cwt., the roads to be 
lin. gauge. As to the cost of working thin seams, he should sa: 
that seams from 2ft. to 2{t. Gin. thick should be worked at 4s. 
per ton for labour ; materials 1s. per ton, and other items, making a 
total of 5s. 9d. per ton. Seams of from 18in. to 2ft. thick ought to 
be worked at 4s. 6d. per ton labour, other items making a total of 
5s. 10d. or 5s. 11d. per ton. Seams from 12in. to 18in. should be 
worked at 5s. per ton labour, other items making a total of 6s. 3d. 
or 6s. 4d. per ton. ‘These would be exclusive of interest upon the 
capital employed. Mr. Cossham then remarked that the liability of 
danger and fatal accidents was very much lessened in working thin 
seams as compared with thick. The risk and danger of working 
coal above 5ft. thick is much greater than in seams below that thick- 
ness. He need only refer, in proof of what he now stated, to the 
working of the thick seams in the South of Staffordshire. He had 
lately visited that district, and was struck with the fearful risk and 
danger attending the working of coal there, and also with the ter- 
rible waste which is going on there. Mr. Cossham here said, “I 
do not hesitate to say that thousands of people have been trans- 
ported for less crimes than are committed against God and huma- 
nity by the reckless, careless destruction, and wasteful way in 
which that wondrous field is now working, involving, as it does, 
the destruction of over 300 lives annually, and over 60 per cent. of 
coal.” In South Staffordshire it was found that one life was sacri- 
ficed for every 38,000 tons of coal raised, whilst, in Somersetshire, 
the loss was only one in 110,000 or 120,000, or, in some instances, 
150,000 tons. Mr. Cossham concluded by remarking that it must 
be regarded as a national loss that thin seams were not more exten- 
sively and profitably worked. 

The president said that, first of all, the best thanks of the 
members of the institute were due to Mr. Cossham for the 
very valuable hints which he had given them. He had spoken 
of the loss of coal—of that valuable article of commerce— 
which formed the basis of the wealth of their wonderful and mighty 
empire. There could be no doubt but that coal formed the basis of 
that commercial union of the two greatest nations on the earth 
(whose flags now faced them), and the benefits of which they were 
already beginning to realise. There could be no question but that, 
when the benefits of that commercial union became more fully known 
and appreciated, that far larger quantities of Welsh coal and Welsh 
iron would visit the fine empire of France. It would appear to 
gentlemen in the habit of working Welsh mines that the plan re- 
commended by Mr. Cossham, of loading trams at the face, was in 
opposition to what they adopted. Every practical collier present 
well knew that they were bound to make all possible use of the backs 
or slips ; but it should be remembered that Mr. Cossham got his coal 
by working at right-angles, and, therefore, he had laid out his 
colliery in the best possible manner. ‘The colliery was in his (Mr. 
Brough’s) district, and he could only say that he never visited a 
colliery which gave him more entire satisfaction. (Hear, hear.) He 
should like to hear what Mr. Alexander Bassett, of Cardiff, had to 
say upon this subject. 

Mr. Bassett said he had not come prepared to offer any observa- 
tions upon this subject; in fact, he was not aware that the paper 
would be discussed at the present meeting; otherwise he would 
have obtained some information as to the cost of working thin seams 
in other districts. He was quite aware that in Bristol they were 
very much worked, and worked very cheaply. 1n fact, there were 
but few thick seams, and, therefore, they were obliged to work these 
thin seams. In a colliery in which he was interested they were 
working a seam only 12in. thick, and there was a special clause in 
the agreement that, if the coal went below 10in., the lessor should 
not compel the lessee to work it. Such was the extra cost of working 
thin seams in this district. Some of the thin seams in this district 
were worked at a very low cost, whilst the percentage of small was 
comparatively nothing; the coal, in fact, was got out the entire 
thickness of the seam, and there was scarcely any loss. ‘That coal 
was usually sold about 10s. or 12s. per ton; but, if hand-picked, it 
fetched as much as 14s. per ton. With regard to the cost of timber, 
it was very much less in the Bristol than in the South Wales dis- 
trict. Then, again, in Bristol there were no gas-collieries more 
easily ventilated, and they had but few or none of those difliculties 
to contend with in working thin seams which they had in South 
Wales. The price of labour was very much lower, also, in the 
Bristol district than in Wales, and, considering all these things, he 
believed they were able to work thin seams as profitably as those of 
Bristol. 

Mr. Cossham said he did not think there was any very great 
difference in the price of labour in the Bristol and South Wales 
district. In his colliery a man working eight hours per day could 
easily make 3s. per day. 

The president said that, some time ago, he himself witnessed the 
working of aseam of coal in Staffordshire which was only L0in. thick, 
and the coal was got out nearly all large. With regard to the risk 
and danger of working the thick seams of coal in Staffordshire, the 
horrible slaughter described by Mr. Cossham was unfortunately too 
true. Some years ago, however, he had suggested a method 
whereby such fearful loss of life should be prevented. In fact he 
delivered a lecture upon it, which was afterwards published by the 
colliery owners in Staffordshire; and in one colliery where his 
suggestion had been adopted for many years past—that of the South 
End Colliery—not a single life had been lost or accident occurred. 
He had seen it practically impossible to prop up a roof 30ft. high; 
and the plan which he, therefore, suggested was simply to work by 
two slices or inter-slices—to divide the seam in two in the working ; 
and, where this plan had been adopted, there had not occurred a 
single accident either to life or limb. (lear, hear.) 

In reply to a question put by ;Mr. Thomas Evans Mr. Cossham 
said that it cost 14d. per ton of 20 cwt. to cut the coal in the thin 
seams in Bristol. Gobbing, timbering, and all underground labour, 
he estimated at about 9d. or 10d. per ton extra. 

The president said that, when they came to consider the cost of 
timber, &c., it was not such a very low cost for working these thin 
seams. The Welsh collicrs were not over-paid either, tor they had 
to do all the timbering themselves for the price they obtained. 

Mr. Thomas Evans said that in South Wales there were several 
seams worked cheaper than that cited by Mr. Cossham. In Pembroke- 
shire especially only 5d. per ton was paid for the cutting, 
whereas Mr. Cossham gave 14d. In Aberdare, where the seams 
were seven and eight feet thick, the price paid was Is. 9d. per ton. 
The thin seam in Abedare, which was worked by Mr. Fothergill, 
was the cheapest seam which he worked. As regarded the danger of 
working the thin seams of Bristol, which Mr. Cossham had alluded 
to, of course there was no comparison as regarded the thick seams of 
Aberdare, &c. There were no seams so dangerous as those of 
Aberdare. Doubtless many lives might be annually saved by 
strict precautionary measures on the part of the managers, and also 
on the part of the men themselves; but there could be no question 
that the seams of Aberdare were in themselves exceedingly dange- 
rous to work. 

The president remarked that, in some parts of Monmouthshire and 
Glamorganshire, the bottom measures were exceedingly difficult 
and dangerous to work. There was nothing in Somersetshire at 
all parallel to them in point of danger. Another reason why the 





slaughter of life in Staffordshire was so large as compared with 
Bristol was that there was no dangerous or explosive gas in the 
Bristol mines. ‘hen, again, no deaths could occur from falls of 
roofs in the Bristol collieries, which was a source of many fatal 
accidents in those districts with thick seams. 

Mr. Bassett said he knew a pit in this district which had the coal 
put into the trucks for 2s, 6d. per ton, which charge included every- 
thing with the exception of royalty. 

After a few words from Mr. Wm. Williams, of Llanelly (which 
were inaudible to our reporter), the president thanked Mr. Cossham 
for his very valuable paper, which will be duly printed, and form 
—~ 7. the transactions of the institute. The discussion then termi- 
nal 


Tue Bristor Mining ScHoow. 

Mr. Handel Cossham said that he ought to apologise to the Insti- 
tute for bringing the subject of the mining school of Bristol under 
their notice, for as all present were connected with mining and en- 
gineering, perhaps it was not altogether irrelevant. He would 
state, in the first place, that for the past seven years they had hada 
mining school in Bristol more or less in operation. In fact, he be- 
lieved it was the first school of the kind established in England. 
The founders and supporters never aimed very high, the most im- 
portant object which they had in view being to establish a school 
in which to teach the lower orders, such as overmen, engineers, &c., 
such information as was imparted in such mining schools, and 
thus to make them fit to perform the important duties they would 
be called upon to perform in after life. During the seven years the 
school had been in existence they had, upon an average, eight 
pupils, but, at the present time, they had no less than twelve, and, 
by a recent arrangement with the ‘I'rades’ School, they received the 
assistance of the teachers and the mining master, Mr, Wood, who 
was a most able man, He would remind those who were present 
that three out of the twelve pupils now in the school were from 
the district of Wales, and he hoped this fact would connect their 
sympathies and support with the school. They had no school of 
the kind of their own, and, therefore, he thought the gentlemen 
present, and others interested in engineering and mining pursuits, 
could render them considerable help, both by recommending them 
fit pupils for reception, and, if they could render them some more 
substantial aid, in the way of donations and subscriptions, they 
should be exceedingly glad. 

The president said there could be no doubt but that they should have 
a mining school on the Welsh side, and before he had been removed 
from the district he had, in conjunction with his friend, Mr. Thomas 
Evans, the present inspector for South Wales, worked and striven 
hard to bring about so desirable and benficial an object. Since he 
had been removed he had assisted Mr. Evans in every way he 
could, but, hitherto, they had not received suflicient support to esta- 
blish this mining school for South Wales. He, however, did not 
altogether despair, for it was anfinstitution which ought to be carried 
out. It was along distance, and very expensive to send youn 
men from the Welsh district to the school in Bristol, and seve 
others would, doubtless, receive the benefits accruing from such a 
school if established in their own locality. As an instance of 
the good resulting from institutions of the kind he was 
now advocating he would mention that at the present mo- 
ment there was a young mau in the Bristol school who formerly 
cut coalin the Risca Colliery, and who had two brothers killed in the 
recent awful explosion there. Although that young man had only 
been in the school six months he wasa considerably better algebraist 
than he (the president) was, and in several other sciences he had 
most wondertully shot ahead. (Hear, hear.) Ifa young man, taken 
from a colliery, could accomplish this in six months, it showed the 
great value of the mining schools. As he had before remarked, he 
hoped they would soon have aschool of their own, but, until that 
time came, he had the greatest pleasure in recommending to their 
notice, and also to their support, the very excellent school established 
in Bristol. He was glad to be able to say that the men who had 
attained the greatest distinction in the Bristol school were those who 
came from the Welsh side. ‘Ihe advantages and education im 
in this school could not be obtained in any other school in the 
district, but he would not have advocated the Bristol school if they 
had such an institute of their own. In the interim, however, he 
would observe that no other school offered such facilities to young 
men engaged in mining operations as the Bristol Mining School, 
with the exception, perhaps, of the school in Jermyn-street. 

The matter then dropped, and Mr. Cox read a letter from Mr. 
William Adams, of Ebbw , Vale, the president-elect for the ensuing 
year, apologising for his absence, it being unavoidably caused by a 
disturbance with his men. 

Exection or New Mempers. 

The president then declared that the following gentlemen had 
been ballotted for in accordance with the rules of the institute, and 
duly elected members, viz. :—Mr. James Nasmyth, of Aberdare, 
Glamorganshire ; Mr. E. Cook, of Newport, Monmouthshire; Mr. 
Henry Hewitt, Bristol, Somersetshire; Mr. Parkin Jeffcock, of 
Dattield, near Derby; and Mr. C. Kirby, of Newport, Monmouth- 
shire. ‘The president said that the whole of these were practical 
men, and would, doubtless, prove valuable and eflicient 
members. 

Tue Cornish Enatne. 

The president said that the next paper which would be discussed 
would be that of Mr. Sims, of Redruth, upon the Cornish engine. 
Mr. Sims wasa most able and practical engineer, with great powers 
of thought and application in bringing his various suggestions to 
bear. In fact, since the time of James Watt, no county had pro- 
duced more able and talented engineers than Cornwall. ‘he 
Cornish pumping engine was the most extraordinary engine in the 
world, and what the engineers in Cornwall were able to do with a 
small quantity of fuel had never been arrived at elsewhere. In 
Cornwall the price of fuel was from 15s. to 20s. per ton, and where 
an engine consumed from 4,000 to 5,000 tons per annum, that 
virtually was the protit of the mine. Mr. Sims had studied how to 
economise fuel, and thus the economy of fuel which he had 
brought to bear was the profit of the mine. The engine 
which had been erected had produced an effect which was 
perfectly extraordinary, for with ,24]b. or perhaps 3} ib. of fuel 
Mr., Sims had been able to get the same produce as they in Wales 
did with from between 20 1b. to 3u lb. of tuel. He (the president) 
had not been able to devote great attention to this paper, the fearful 
calamity at the Risca Colliery in his district having thrown him 
very considerably back in his work; but he should be glad to hear 
a offer observations upon the subject. 

r. Thomas Evans said the Cornish engines were rather exten- 
sively used in this district. One was used in the Dowlais pits, and 
found to work very well. 

Mr. John Glasshook said that his firm had two of these engines, 
and they were working most satisfactory; in fact he did not 
think there were better engines in the world. Although fuel was 
not of so much consequence to them as it was in Cornwall, yet 
every colliery proprietor wished to work his engines as economically 
as possible. 

Mr. Wm. Williams, of Llanelly, said there were two of these 
engines in his collieries. They were perhaps 100 fathoms down. 
T here were three lifts and,19-in. pumps, which made four or five strokes 
per minute. The fewer the number of strokes per minute the more 
efficient the work. The beams were not equai—the stroke in the 
cylinder was 8ft. and in the pit 9ft. 

Mr. Thomas Evans said that it might not perhaps be generally 
known that there was an engine in Swansea at the present time 
which pumped no less than from 8,000 to 12,000 gallons of water 
per minute from the half-tide basin into the docks. 

The president said he had heard of this engine before, and it had 
been stated to him that it was one of the most remarkable and 
powerful machines in England. 

Mr. George Grant Francis said that, doubtless, the members of the 
institute would be glad to see this machinery, which could be done 
after the discussion. 

The president said that, as Mr. James was not present, and as the 
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paper had been partly discussed at the last meeting, he would bring 
the subject to a close by proposing a vote of thanks to Mr. Sims for 
his valuable paper, which resolution was carried unanimously. 


UNDERGROUND MACHINERY. 


The following valuable paper, by Mr. C. James, was then dis- 
cussed, it having been printed, was taken as read :— 

T he magnitude of modern collieries, both as regards the depth of 
the shafts, and the acreage of coal to be won from them, has caused 
the use of machinery of a corresponding size and power; some of 
the engines, as those at Dukinfield, near Manchester, and those at 
Navigation, in our district, being celebrated for their size and finish. 

When the requirements forthe colliery allow this machinery to be 
placed on the surface, the questions for the engineer rarely present 
any peculiar or unusual difficulties ; the want of power, however, is 
by no means confined to the surface. Pumping and winding have 
chen to be done some hundreds of yards down, and it may be a 
thousand yards from the bottom of the shaft; and, in situations like 
these, it is often a difficult matter to decide upon the best means to 
be employed. ‘The advantages that result from the increased use of 
machinery in these places are becoming every day more recognised ; 
and underground engines are now common enough in very large 
coal fields. Steam power has been more used than anything else; 
and, under favourable conditions, is of course the best, from its 
cheapness and the ease with which it is managed. 

Most of the engines are supplied wtth steam from underground 
boilers ; although, in some cases, it is conveyed from the surface. A 
good example of this, although not upon a very large scale, may be 
seen at Deep Duffryn Colliery, where the steam is carried down 
a 286-yard down-cast pit, and 260 yards along a level ; altogether a 
distance of 546 yards. The engine has an oscillating cylinder 12in. 
in diameter, 16-in. stroke, and winds up an incline 480 yards long, 
with an inclination of 2jin. in the yard. It brings up three trams, 
each holding about a ton of coal, in 2} minutes. The single boiler 
which supplies the steam is 40ft. long by 5ft. diameter, and is worked 
to about 60 1b. pressure; the pressure in the receiver is nearly, if not 
quite, the same when the engine is at rest, but is lowered to 
about 301b. at the end of each trip. The few minutes spent in 
unhitching the trams are suflicient to restore the pressure in the 
receiver. The pipes which convey the steam are only 2in, in 
diameter. Large engines, however, almost without exception, are 
supplied from boilers near them, as the loss of power from condensa- 
tion would be serious if the steam were carried far. . ; 

In most cases there is comparatively little difficulty in getting rid 

of the products of combustion, because the boilers and engine are 
near the up-cast shaft, and often greatly assist the ventilation; and 
none of those evils arise which are met with when the smoke and 
waste steam escape through ordinary airways; the heat and moisture 
act very quickly upon the top and sides, causing frequent and heavy 
falls, Which block up the airway and stop the ventilation. ‘These 
falls cannot be removed without stopping the engine and ex- 
tinguishing the fires for some time previously, the air ia the return 
being of course unfit to work in. ‘ 
+ In some eases, in spite of the difficulty of keepiw: the return 
open, the smoke is taken to the up-cast through old headings and 
levels long distances. At one colliery in Glamorganshire the engine 
and boiler are situated upwards of 1,200 yards from the up-cast pit ; 
through the whole of this distamce the waste gases and steam are 
conveyed through abandoned roadways. The engine is supplied 
from a boiler 33ft. long by 4ft. Gin. diameter, and is used to pump 
and wind from a vein of coal 47 yards belowit. It works regularly, 
but much difficulty is often caused from want of draught, the results 
of falls in the old roadways. ‘The removal of these falls is a constant 
source of expense. An engine in a very similar position at a colliery 
in Northumberland was long worked without casualty, at a distance 
of 900 yards from the up-cast; at last, however, the coal in the 
return took fire, probably from the soot accumulated on the sides 
and top. he difficult: and expensive task of extinguishing the fire 
being finished, the engine was again set to work, but hot before a 
double archway, similar to that shown in Fig. 1, which is a draw- 
ing of the smoke drift at Cwmbargoed pits, had been built for the 
whole distance of 900 yards, so as to prevent a recurrence of the 
accident. Many cases of fire from the same cause, besides the one 
alluded to, have taken place, some of them involving loss of life, 
and point to the necessity of great care and circumspection when- 
ever large boiler fires are placed near a vein of coal. 

The actual distance at which an engine may be placed from the 
bottom of a shaft, of course, depends upon many conditions; the 
ventilating power of the pit; the nature of the ground ; and, there- 
fore, the state of repair in which the airway can be kept. The diffi- 
culty, however, of successfully working a steam engine evidently 
increases with the distance, and when this is great, and the power 
required is large, the expense of safely conveying so large an 
amount of hot gases as would be generated to a proper place of 
exit becomes so heavy that other means must be adopted, or the 
idea of using machinery at all abandoned. Other methods have 
been suggested and employed; the simplest is, probably, that of 
transmitting the power, generated by a steam engine in some safe 
place, by means of wire ropes. Both winding and pumping are 
effected by these means, at long distances, and an instance or two 
may not be uninteresting. At the Shotton Colliery, Durham, an 
underground engine near the bottom of the up-cast winds coal 
from the great distance of 2,300 yards; the inclination of the road 
for 1,400 yards being 3-16ths of an inch in the yard, and for 
700 yards, 3-8ths of an inch; the last 200 yards are level. Sixty-four 
tubs, each holding about 8} ewt. of coal, are drawn up each jour- 
ney; the empty tubsjare drawngback by means of a tail rope, 4,600 
yards long, which works on sheaves on the side of the roadway, 
in our own district the winding rope at the Dowlais Brewhouse 
Level is probably the longest, being 3,000 yards long; it draws 
thirty to thirty-five trams, or about thirty-six tons of coal each trip. 

Wire rope a are, I believe, more used in Cornwall than in 
Wales ; but some have been successfully worked in places where it 
would be difficult to apply other means, and they are certainly very 
convenient. A pump is worked thus in the Swansea Valley, ina 
colliery 180 yards deep, at the bottom of an incline 210 yards long, 
with an inclination of 13in. in the yard; an inch and a quarter wire 
rope works the forcer, which is six in. diameter, with a five-feet stroke. 
But useful as wire ropes are, and numerous the places where they 
can be advantageously used, they by no means remove the dit'iculty 
where the engine itself is required to be placed far from the pit. To 
meet this case, and when steam is considered inadmissible, ‘vater 
engines of different descriptions have been used. In some places,as 
where the engine is wanted near the bottom of the down-cast p’t, in 
which there are pumps and the upcast is a long way off, a most dis- 
advantageous situation for steam, they might be advisable. The 

ressure of a column of water, equal to the depth of the shaft, would 
be the power employed, and the waste water would be pumped back 
again, Many forms of water engines have been proposed, but the 
only ones adapted for winding are those of Sir W. Armstrong. 
They consist essentially of three or four rams working on a shaft, 
something in the manner of a three-throw pump ; the rotary motion 
of the shaft is easily applied to any purpose. These engines were 
first used for opening heavy dock gates and similar work, as at 
Swansea, where they may be seen working to great advantage. 
They are also used for shunting wagons, hoisting goods into ware- 
houses, &ec., on some of the principal stations of the Great Western 
Railway: 

For winding purposes two of these engines have been worked for 
some time at South Hetton and Allenheads. The engine at South 
Hetton has, however, been lately replaced by the older and more 
familiar steam engine, and 1 am not aware of any others being at 
present at work, Although admirably adapted for transmittir 
power on the surface, and often perhaps in mines, this,as wel 
every other water engine, is liable to the serious objection of giv 
























off a large quantity of waste water, which is often as difficult of 
This would be a 


removal as the waste gases of a steam engine. 


great obstacle, when it was wanted, to the deep of a large colliery, a 
case which, from the rapid extension of coal works in the North 


Crop, may, very probably, be of very frequent occurrence in this 
district. 

There is, unfortunately, but little chance at present of a practically 
good and cheap electro-magnetic engine being produced, great as 
have been the ingenuity and skill expended upon the subject; if 
there were, in few (cases would it be of greater service than to the 
coal miner. An engine under perfect control, which could be placed 
at once from the shaft, and would work without giving off heat, or 
any other troublesome product, would be most useful; but, for the 
present, less perfect machines must be employed. An apparatus in 
which electricity plays some part, although not the most important, 
has been proposed for mining purposes; and although, at present, 
but little known, may merit consideration, and perhaps a trial. 

(To be continued.) 


THE TELEGRAPH CABLE REPORT. 
(Continued from p. 164). 
3.—THe Externat Protection. 

As we have already seen, all the means that had been adopted for 
preserving the insulation of telegraph wires under greund or through 
tunnels had been found, more or less, inefficient, except in cases 
where the pipes which contained them were saturated with moisture 
or filled with water. This was an important consideration in 
favour of the durability of submarine telegraphs, but the preserva- 
tion from decay was only one of the objects to be attained by the 
protection of the insulated wires of a submarine cable. Gutta-percha 
is an extremely tender material, and is peculiarly liable to injury 
from the slightest cause. It requires, therefore, to be protected, even 
in the process of manipulation, and during its transport from place 
to place. Nothing has been found more effective for the first pro- 
tection of gutta-percha wire, preparatory to any other covering, than 
wrapping it, immediately after it is made, with an ordinary tape wound 
spirally about it, the tape being steeped in tar or some other similar 
substance, to ensure its preservation and protect it from the air. A 
submarine line is, moreover, exposed to a very considerable strain 
during the act of paying it out of the vessel while laying it down in 
the ocean, It is necessarily subject to much handling during 
this process, and to a considerable amount of tensile strain, as 
it has to pass over “drums” througk a brake, and lastly, over 
the stern of the vessel into the sea. In heavy weather the 
motion of the vessel, as it rises and falls, throws considerable 
stress on the cable, and in deep water its actual weight 
becomes the most important element of strain, especially in 
cases where cables have been paid out in depths of between two and 
three miles, and when it is remembered that iron wire of the length 
of little over three miles will barely support itself. The first cable 
was designed for shallow water, and a covering of iron wire 
adopted for its protection. The wire was laid on spirally, and the 
weight of the cable was, by this addition, made so great that it was 
not found liable to injury from the anchor of any ordinary coasting 
vessel. As it would evidently have been imprudent to place such a 
material as iron in immediate contact with gutta-percha, the core 
was first surrounded with a considerable thickness of hemp steeped 
in Stockholm tar and tallow. This compound was found to have 
no destructive effect on the gutta-percha, and formed a safe 
material, in which the wire strands became embedded. ‘The result 
was most successful; it was peculiarly adapted to the circumstances 
in which it was placed; and no cable has been more durable. Sub- 
sequent cables were constructed upon the same plan, and, as long as 
the circumstances were similar, with similar success. ‘The most 
important innovation consisted in this, that, instead of laying 
several insulated wires together in one rope, each was enclosed in 
a separate cable. Thus, between England and Holland, four separate 
wires are enclosed in four separate cables. This system was adopted 
because in shallow water, where so large a number of vessels are 
constantly passing, the cables were peculiarly liable to being 
damaged by anchors; and if one or more of the wires were 
damaged, the constant communication could be kept up by means 
of the other wires, and repairs were much facilitated by having so 
light a cable to deal with. These repairs involved the cost of the 
constant maintenance of a vessel for that purpose, the expenses of 
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which caused the system to be abandoned, and a large and heavy 
cable (as heavy indeed as it was practicable to make it) has been laid 
down in lieu of the separate cables. It requires considerable power 
on board a vessel to be able to lift a heavy cable to the surface, and 
if a small vessel is so unfortunate as to foul her anchor, the anchor 
is invariably lost ; but of course as the position of such a cable is 
well indicated to navigators, care should be taken to avoid such 
contingencies. In dealing, however, with great distances and 
depths of water, heavy cables become impracticable, unless special 
vessels of enormous size be constructed for conveying and laying 
the cables. The Atlantic cable, smallas it was, and though laid 
down in two halves, required a ship of no less than 3,2U0 tons 
burthen to carry each half. It is evident, therefore, that no vessel 
could have been found capable of carrying a much heavier cable. 
It was also thought that, in extremely deep water, the cable would 
practically be so completely out of the reach of accident that any 
further protection than was necessary for its mere manipulation in 
laying down was unnecessary; but although in the case of the 
Atlantic the use of a small cable was perhaps unavoidable, it is a 
remarkable fact that in almost all cases small cables have been found 
liable to mishaps, while the heavier a cable has been the greater has 
been its durability. So long as iron wire is used for covering the 
cable the strain occasioned by paying-out in deep water is but little 
affected by the weight or size of the cable. Wire, however small, 
will break with its own weight at a length of or about three miles, 
and an iron rod, however large, also breaks at the same length, the 
strength being of course in proportion to the area, and there- 
fore in proportion to the weight. In dealing, therefore, with 
deep sea cables, it is evident that the strain cannot be varied 
by a change in size of the cable itself, but by the alteration 
of the specific gravity of the substance employed. An iron 
cable we have seen breaks with its own weight at three 
miles in length; but a small gutta-percha wire, being but of 
little greater specific gravity than water itself, might be paid out in 
any depth without any increase of strain. Indeed it has even been 
proposed that ‘or great depths a cable lighter than water should be 
used, and anchored by weights at a given distance from the bottom, 
so that all abrasion would be avoided. These considerations led to 
the abandonment of iron wire, and the adoption of hemp as an 
external covering. The specific gravity of hemp is little greater 
than that of water, and consequently no strain occurs with hempen 
cables, whatever be their length. Butthe experience with hemp has 
not been satisfactory. It has been found too weak, after long im- 
mersion, to enable cables to be raised from much depth, and has 
been frequently eaten away by marine animals and injured by marine 
vegetation ; besides which it is very liable to abrasion from rocks or 
gravel; and its absolute durability, even when free from these 
dangers, is very doubtful. In order to increase the strength of the 
cable for laying or for raising for repairs, and to increase the specific 
gravity of the cable, the hemp has been combined with iron or steel 
wires, which have been embedded in it. The union of hemp and 
steel has been found to give much greater tensile strength than 
wouldat first sight appear probable from such a combination. 

In all cases in which small wire has been used without other pro- 
tection the rapid corrosion of the wire has been a source of great 
inconvenience. The iron wire in the early cables has generally been 
galvanised, and its durability has been increased to a moderate 
extent by this process; but it is by no means a durable article, even 
with this precaution, and its durability depends on its local position. 
When covered with sand or mud, provided there be nothing in the 
mud itself destructive to iron, the wire appears to last a considerable 
time under water; but in certain localities, where the cable lies upon 
rocks, exposed to the constant flow of water, or where the mud or 
sand contains peculiar constituents destructive to iron, a very few 
months of submersion have completely destroyed the material. ‘To 
avoid this corrosion the iron has, as we have mentioned above, been 
coated with hemp, and this again covered with tar or some other 
protecting material, and its durability has been undoubtedly increased 
by this process. The portions of the Atlantic cable covered with tarred 
yarn picked up in Trinity Bay, Newfoundland, were bright and 
free from rust; in other cases the hemp has been abraded from the 
wire, the durability of the cable then becomes merely a question of 
the durability of the hemp or tar covering. 
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Cables in which the Strength is placed in the Outer Covering, by means of Hemp or Wire, laid on Longitudinally. 





Name. 
Strength and Protection. Gravity. per Cent. per Cent, Breaking 
of Strain, 
Elongation. Elongation. 
| j 
| 
: ° e : , se | Fathoms. Fathoms. Fathoms. 
Clark, L. é - | Steel wire, with a slight spiral, covered with tape, shellac, and |) 1:92 1,61 Not reached. Not broken. 
marine glue. See plate, No. 5 = ° ‘ ° . FS = 1,119 Not reached. 3,376 
tisborne and Forde} Steel wires, coated with hemp, laid spirally. See plate, No. 2 . “{ 1,176 1,947 , Not broken. 
Onna Sear ) Pp, aid sy 3 plate, No. 19 {| 2,440 3,924 Not broken, with 
Gi j a weight = 5,683 
Sea). ; 
| — a fathoms in water 
Siemen Strands of hemp, laid spirally, protected by thin copper sheathing. | peg | 2,592 Not broken. 
iemens . foo plate, Ne ‘ . " p ecter ' , PP sheathin {15 {| 2/046 | 3,672 Do. 
~ oe | | 1,694 3,284 Do. 
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De Bergue . Tarred hemp lines served round with cord of hemp. See plate, L y.08 { 5,300 8,124 Not broken. 
No.5, ‘ in el : : . eo ty _—" £ _ 5,908 16,982 
Godefroy 3 . | Steel wires, coated with india-rubber, and covered with india- | 
rubber canvas. See plate, No. 3. ‘ ‘ ‘ . | 19 | 2,653 Not reached. 3,424 
: 2,596 3,500 | Not broken. 
Do. ne Maes. Gay jak 4 te te Fe 14 {) 2'596 Wes cence, 3,309 
Hall and Wells Hemp lines kept in place by plaited hemp. See plate, No. 4 ° 1°35 760 1,126 4,420 
| 4 per cent. exten. 
. 4 . , | ‘ | sion. 
Do. - | Steel wire and hemp lines kept in place with plaited hemp . P 16 | 2,499 Not reached. | 2,729 
Do. . Do. ° . . ° ° . . ‘ . ° . -| 19 | 2,437 525 5,597 
" - . < ‘ . — 1,642 2,260 Not broken. 
Silver . . Steel wires, covered with plaited hemp. See plate, No, 2 28 { 1'832 Not aia | ‘ 3,213 , 
Sinnock + | Tarred hempen lines, served in a close spiral, with hemp string oa =f 622 205 | Not broken. 
and iron wire, See plate, No4 =. 7 ‘ = : ; : r _— 463 | 2,855 
& 997 1,782 | _ 
Do. os Fy ° ° e e ° e ° e e “lf 17 ite 636 | 7,132 
Cables in which the Strength is placed next the Copper Conductor inside the Insulating Covering. 
ae ~ ! cies  t- aie | 
Allan. j Steel wires, laid spirally on copper conductor, outer covering }16 { 1,519 Not reached. | Not broken. 
| plaited jute, saturated with marine paint. See plate, No. 3 ° 1,283 2,258 2,936 
Do. | Do., outer covering india-rubber canvas ° ° ° -}| 8s 3,405 5.555 7,484 
Do, . Do., outer covering Godefroy’s compound . 13 3,835 6,340 6,348 





The’ most simple and practical way of covering a rope, and 
that which consequently first suggested itself, was to lay the 
iron wire spirally on the core, but this method was not free 
from objections, among the greatest of which was the liability 
of such a rope to form itself into kinks, which depend to a 
great extent on the lay of the spiral covering. These kinks 















are apt to occur whenever sufficient slack accumulates to allow 
them to form. If, in paying out a line, slack be allowed to 
run overboard whilst the vessel from any cause is laying to, it 
almost invariably becomes entangled and twisted at the bottom of 
the sea in the most remarkable manner, especially when there is a 
strong tide. Or if,in paying out the cable fromthe | 
where it is laid in larve carefully arranged coils, thes 
entangled in the hold, a large quantity of slack is rapidly drawn 
to the brakes, the paying out suddenly stopped, and the cable 
sometimes damaged before the speed of the vessel can be checked. 
If the ordinary twisted rope could be placed on a drum as it is 





dof a vessel, 
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manufactured, and the drum carried on board ship, and the line 
paid out directly from the drum into sea by the rotation of the drum 
on its axis, no liability to kinking could arise; but such a process 
is evidently impracticable, the weight of the drum and its coil being 
far too great to be dealt with by any mechanical means. If sucha 
rope were slipped off the drum, and in this state laid in the hold of 
the vessel, every coil that was paid out from the mass would throw 
a “turn” into the outlying rope, and these twists accumulating 
would rapidly tend to the destruction of the cable either by 
untwisting it, or tightening it te such a degree as to throw it into 
kinks. When the cable is laid in the vessel a turn is laid in with 
every coil; in paying it out the reverse operation undoes the turn 
which has been laid in, in the first instance. It is important to 
avoid coiling or uncoiling a cable, when finished, more often than is 
absolutely necessary ; and even its transference from the factory to 
the ship, and from one ship toanother, is hazardous. To remedy the 
inconvenience from kinking many devices have been suggested, such 
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as plaiting the hemp or wire on the cable or laying them in parallel 
layers, and afterwards binding them all over with aspiral wire. Lines 
so constructed with parallel wires or strands possess this additional 
; dvantage, that in case of great tensile strain the parallel wires tend 
‘ irectly to protect the inner core from strain without in any way 
iuucreasing the pressure upon it, whereas, if great tension be put on a 
twisted cable, the elongation of the table tends to the compression of 
the inner core, and that to such an extent as sometimes to cause con- 
sidi rable damage. Cables have been thus taken up in which the 
insulated wire has been greatly reduced in diameter by this tension, 
andthe gutta-perchaitself nearly destroyed. Italsofrequently happens, 
on the relief of this tension, that the contraction of the outer covering 
and of the gutta-percha causes the copper to knuckle through 
and come into contact with the strands z iron. Or in other cases, 
when the cable has been elongated, the core of copper wire covered 
with gutta-percha has been permanently elongated, and forced itself 
through the strands of iron wire; this effect is shown in Appendix 
No. 9, Plate No. 9. It is an important consideration in the outer 
covering of a submarine cable that the delicate insulating material 
which covers the conductor is liable to numerous injuries during 
the process of laying on the outer covering, and that although the 
core may have been originally perfect, these injuries will sooner or 
later prove the destruction of the cable after it has been laid. The 
plan which has hitherto been adopted of covering the core with a 
serving of hemp or tape, saturated with some insulating material, 
enables any injuries which have occurred during the process of 
laying on the outer covering to be concealed until after submergence ; 
it has, therefore, been suggested that it would be desirable to 
saturate the serving of hemp or tape with a conducting material, 
instead of with a non-conducting material, and to keep the cable 
in water and under electrical tests during the whole time of 
manufacture, and until submerged. One mode of obtaining 
these tests would be to stow the cables in defined lengths, 
in a series of insulated tanks; and to keep a constant current 
on the cable; the proportion of the current which escapes 
from each tank would show whether the portion in one tank was 
worse than that in other tanks. Another method is that which was 
adopted by by Messrs. Siemens and Halske for testing the Malta and 
Alexandria cable, and described in the Appendix No. 11. 

We have had laid before us numerous specimens of proposed 
cables for deep sea lines, as well as a series of experiments upon 
different forms of cable, made for the Treasury, by Messrs. Gisborne 
and Forde, for determining the form of the Falmouth and Gibraltar 
cable. (See Appendix No. 10.) 

We have ourselves made experiments upon several forms of cable 
specially devised by various persons for deep sea lines, information 
respecting which will be found in Appendix No. 9. The table on 
the preceding page gives a general view of the results. As one of 
the main objects to be attained is a minimum of extension with a 
maximum of breaking weight during the process of laying, we 
have compared the results by showing for each cable the equiva- 
lent length in water due to a definite elongation and to the breaking 
weight. 

As regards the liability of these cables to kink we would observe 
that the Messrs. Gisborne and Forde’s (Gibraltar) cable was easy to 
kink, and was set in kinks by tension. Messrs. Silver's cable was 
disposed to kink. Messrs. Clark’s, De Bergue’s, Godefroy’s, Hall 
and Wells’, Sinnock’s, and Allan’s were difficult to kink, and the 
kinks generally unfolded by tension. 

A cable ne by Mr. Hooper was submitted after our experiments 
were concluded, and we had no opportunity of testing it. The 
strength is given by steel wires laid on in a slight spiral, protected 
from corrosion by mean of vulcanised india-rubber. (See Appendix 
No. 9, Plate 6, Fig. 21.) 

The results shown in the above table for Mr. Allan’s cables are 
remarkable. In these cables the strength is given by steel wires 
laid spirally round the copper conductor, thus using the strength 
giving material to form part of the conductor; the area of the con- 
ductor is therefore increased; and there is no danger of the con- 
ductor knuckling through the gutta-percha from the resiliency of 
the latter. This addition to the conducting area increases the induc- 
tion of the cable in the full ratio of the increased area, but it only 
increases the conducting power of the cable in the proportion which 
the conductivity of steel bears to that of copper, which is about 
one-seventh. ‘To obtain the same capacity for the transmission of 
messages in a cable of this kind, as in a cable in which copper forms 
the sole conductor, the dimensions of the conductor must be in- 
creased to give the same ratio of conduction to induction. The 
insulating material of‘courge Féquires protection in these as in other 
cables. 

All the cables in the table in which iron is used for strength have 
been furnished with some protection against corrosion. ‘This is 
afforded in some cases by hemp, in another case by tape, shellac, 
and marine glue, in another by india-rubber and india-rubber 
canvas, in another by a mixture of cocoa-nut and gutta-percha 
covered by india-rubber canvas. 

In the cables in which hemp is used for giving strength the hempen 
strands have been protected in one case by a serving of hemp, in 
another by a combined covering of hemp and iron wire, and in 
another by a sheathing of copper. The object of employing copper 
being that it is not so subject to corrosion in the sea as iron. 

We consider it essential that in iron or steel covered cables the 
iron or steel should be protected against corrosion, both as a preser- 
vative before laying and as a security when laid, to enable them to 
be raised in case of injury. The protection of the iron or steel 
covering by hemp alone cannot be durable; nor indeed are we 
satisfied that any of the materials submitted for protecting the iron 
or steel covering would be durable if exposed to abrasion. It has 
been suggested that for cables in shallow water, where a solid cover- 
ing is wanted, the outer covering should be sought in some hard 
metal not acted on by sea water—probably some alloy. We believe 
that a coating of tin upon steel or iron wires, with a further pro- 
tection by means of hemp saturated with tar or some more durable 
compound, or covered with a cheap form of gutta-percha, would be 
advisable. Cables in which the strength depends on hemp will not 
be able to be raised for repairs, and, unless the hemp is protected, 
will be subject to destruction by marine animals, and vegetation by 
decay, and by abrasion on hard surfaces. ‘The durability of hemp, 
however, may be much increased by coating it with some compound 
of gutta-percha or with marine glue. Whatever, however, be the 
outer covering, it should prevent any strain being brought on the 
inner core; the specific gravity should, therefore, be adapted to the 
depth, and be such as to ensure the cable sinking evenly. We under- 
stand that the specific gravity of the Toulon and Algiers cable (1-9) 
recently submerged in depths of from 1,600 fathoms to 2,000 fathoms 
has proved satisfactory in practice. It is also to be observed that 
the necessity for joints to be made in a cable whilst laying and after 
it is laid down is sure to occur, and must be provided for. ‘I'he 
difficulty of making a joint even in gutta-percha wire has already 
been alluded to, and, whatever be the outer covering, it is evident 
that it will often be found necessary to make joints in it at sea under 
circumstances of considerable difficulty. In the ordinary twisted 
cable a splice can be made almost as secure as the original cable. 
Longitudinally covered cables will necessarily present greater 
difficulties, and the fact that joints will have to be made must be 
borne in mind in the selection of the outer covering of a cable. 
When three or four wires are included in the same covering a 
defect in any one of the wires renders it necessary to cut the entire 
= and this difficuity is no doubt an objection to this kind of 
cabie, 

4. Laying and Maintenance of Submarine Cables. 

We have only incidentally considered the 
submarine cables. 

All the evidence which we have collected on the subject tends to 
show that no cable should be laid without detailed survey being 
previously made of the bottom of the sea where it is to be laid, in 
respect both of the irregularities of the surface and of the material of 
which the surface is composed. ‘These materials should be subjected 
to analysis, to ascertain whether they are likely to produce any 


question of laying 





chemical action detrimental to the cable, and the course in which 
the cable is laid should be selected with a view to avoid, as far as 
possible, any bottom upon which either mechanical or chemical 
injuries are to be apprehended. 

The Channel Islands telegraph, to which we have already alluded, 
affords a strong instance of the necessity of such a survey. The Red 
Sea telegraph,which has been entirely corroded where it lies over the 
Dhalac Bank, is another ; the Bona and Cagliari cable, in which corro- 
sion and fracture have occurred in deep water, is another; and the 
Cagliari-Malta telegraph, where the failures have occurred in com- 
paratively shallow water, on a bottom strewed with rocks, or, as 
some persons have suggested, subject to volcanic action, is another. 

Any ground liable to anchorage should be carefully avoided, 
and also water so shallow as to be affected by surface currents, 
yet, whenever it is practicable, the depth should not be greater 
than to allow the recovery of the cable and its repair when 
necessary. It has been found almost impracticable to recover 
cables that have been laid in greater depths than from 300 to 400 
fathoms, nor, except in very rare cases, have any under water 
currents been found to exist beyond a depth of from 60 to 100 
fathoms. This, therefore, should form a criterion of the depth to 
be selected, provided such depth and a favourable bottom can be 
found. Silt or mud has in some cases been found to corrode the 
iron covering of cables very rapidly, in other cases to preserve them, 
according to the constituents of the mud. All uneven, rocky bottoms 
should be avoided, especially in the neighbourhood of volcanic 
action. The surveys that have been made have been far too super- 
ficial in this respect. It has very properly been observed that if the 
land between London and Brighton were under water, and were 
surveyed from the surface at distances of ten and fifteen miles only, 
the soundings might accidentally so occur as to indicate nearly a level 
bottom, whereas we know how undulating the country really is. So 
important is the selection of a proper site for a cable that soundings 
should be taken at least every two or three miles, and much more 
frequently when any great irregularity is indicated by those sound- 
ings. In this way dangerous reefs and precipitous spots might be 
avoided, and generally, with but little diversion, favourable ground 
might be found. 

We trust that no telegraph cable will be laid in future until the 
best course has been selected by detailed investigation of this 
nature. 

With respect to the mechanical operation of laying, we believe 
that many improvements have yet to be made. ‘The first requisite 
is that the ship should have a large amount of surplus power, so as 
to be able to make way against contrary winds and seas. 

(To be continued.) 


THE COTTON CRISIS. 

Few of the papers read during the meeting of the British Asso- 
ciation at Manchester were of equal interest, to the inhabitants of 
that city, with Mr. Bazley’s “ Glance at the Cotton Trade.” The ap- 
prehensions of a dearth of the great staple commodity of the district, 
should the American war continue even for a few months longer, 
are, indeed, not unfounded; and the consequences which would 
follow are sufficiently serious to warrant the prevalent alarm. ‘The 
Lancashire manufacturer cannot at once adopt the philosophic view 
of the question presented to him by the student of economic science. 
The threatened revolution may ultimately result in a solid national 
benefit, but, in the meantime, unknown difficulties are staring the 
manufacturer in the face; and in the spring of next year, should 
the supply of cotton from America fail, the mills will be working 
for scarcely more than one day in the week, Then, as regards 
future sources of supply, it is shown that cotton might be grown in 
Asia Minor, Greece, Syria, and the West India Islands; but the 
scarcity of the population, and their present employment in other 
and more profitable pursuits, render it impossible to count upon 
avything like an adequate supply of the material from these dis- 
tricts. In some points of view Africa presents very eligible loca- 
lities for the cultivation of cotton ; but the prospective cotton-fields 
of Dr. Livingstone are on the inland slopes, far from the sea shore, 
and without easy means of access to the sea. Natal, and our 
Australian colonies, have long been seeking labour from ourselves at 
high cost, and can spare none for field work. The conditions of 
soil, climate, population, and free access to a seaport can scarcely be 
found elsewhere than in India. Here, then, the prospect is more 
hopeful. From India we might obtain all the cotton we require ; 
indeed, even in the present neglected state of the cultivation, a 
quantity of cotton is grown in India which would suffice for all our 
requirements. Of thisa great proportionis wasted, the remainder being 
used over the whole of Asia for stuffing seats and pillows, and quilting 
winter dresses. Moreover, it has now been established for several 
years that cotton may be grown in India, in competition with the 
South American supply, and sold in Liverpool with profit both to 
the grower and importer. The question of quality is one objection, 
but samples of cotton have occasionally been received from India 
equal to the supply from New Orleans, and the East India cotton has 
been improving from year to year. Were it not for the uncertainty 
which now prevails respecting future supplies from South America 
it is more than probable that energetic means would at once be taken 
to obtain our cotton from our own Indian colonies, with a saving of 
five million pounds sterling per annum to ourselves, and immense 
advantage to the colonies. As it is,if companies for the growth of 
cotton in India were to start to-morrow, they would have a fair chance 
of profit, even if peace were established in America within the year. 
The cultivation would have to be improved, so as to render the 
Indian cotton at least equal to the “ordinary” and “middling” 
American varicties; but, with English capital and English supervi- 
sion, there is little doubt that the improvement would soon be 
effected. The expense of European establishments, European super- 
vision, and the supply of machinery and proper seed, will, doubtless, 
prevent the experiment being tried until the failure of the American 
supply assumes a more decided aspect. But the best policy of the 
English Government would be to encourage enterprise in this 
direction by improving the conditions under which land may be 
held in India, which are now obstructive to individual ownership 
and to effective cultivation. In other respects the railways, canals, 
and means of irrigation in India, with the cheapness of labour, offer 
considerable inducements to undertake what may soon become a 
gigantic branch of commerce. The culture of sugar, indigo, silk, 
and jute, has been successful in India, and there appears no valid 
reason why the same might not be the case with cotton. 





INVENTIONS AND PATENTS. 
(From the Times.) 


Wnew Solomon declared that there was nothing new under the 
sun he could hardly have exercised his great wisdom ; for, if so, how 
could he be found in such direct contradiction to the English law ? 
The English law holds that everything is new under the sun, and 
under the moon also. Sit down to make a pair of braces, or a 
freezing pail, in the one of which you require as much, and in the 
other as little friction as possible; make them according to the light 
of your own common sense, applying the known mechanical prin- 
ciples which are adapted to increase and diminish friction ; you will 
find, before you have half accomplished your easy task, that you have 
been discovering all sorts of new principles, that you have been in- 
venting new contrivances, that you have been making new combi- 
nations of old parts, and that, in the language of an ancient statute 
(still mischievously in force within this realm), you have been 
“making a new manufacture.” “ Now, my dear sir!” you will say, 
“there is nothing new about this. If you want a beater to go round 
quick in a pail you use a couple of wheels and a handle, and if you 
want it to go quicker you add another multiplying wheel. It requires 
no science to do this.” Yes, but it is a new manufacture within the 


statute of James, and,whatisof more importance, it is a novelty which 
has been invented before you discovered it, and has been appro- 





priated, and is become private property. So, if you want to make 
braces that shall roll easily, or a freezing pail that shall congeal 
rapidly, you must sit down and consider how you shall do it in 
some unnatural manner. If you go to work according to the dic- 
tates of obvious common sense you will trench upon Mr. Some- 
body’s new manufacture. “And what then?” you ask. Terrible 
will be the result of Mr. Somebody's vengeance. He'll put you into 
Chancery, and carry you out of Chancery into Common Law, and 
then he will assemble twelve plain Englishmen in a box, and he 
will cause them to be harangued about mechanical forces, and per- 
plexed with models, and bewildered with evidence, until you and 
they shall stand astonished at the mysteries that lio hid in braces 
and freezing pails, and shall wonder how it came so easy to you, as 
it did, to make them by the light of nature. Whatever happens, 
however, of all this, you will certainly lose a large quantity of 
money, and it may ond ta your forfeiting all your braces and lying 
for the rest of your days under a perpetual injunction never to 
make braces until you can discover a means of doing it so 
objectionable and so specially uncomfortable that no cno 
ever thought of adopting the same method before. Every- 
thing that is obvious is new, and everything that is new is private 
property. The screw, the wheel, and the lever are all new. 
Don't be too forward to contradict us. If they are old in principle 
they are all new according to English law. One would think these 
were common property by this time. But no, each is the subject of 
some fifty patents, and if you should happen to be the happy 
individual who applies one of these for the first time to any new 
purpose no one else can do the same without your permission. 
You might think that hair-brushes were articles of some long stand- 
ing, but they are “new” according to English law. Que of the 
leading cases upon Patent Law isa case about hair-brushes. Some 
man had cut the hairs of his brushes unequally, and claimed a right 
for fourteen years afterwards to make everybody else make hair- 
brushes with evenly-cut bristles. We believe this case went off 
upon the important question whether a “tapering hair-brush” 
sufficiently described this important invention; but the right to 
make all mankind cut their hair-brushes to a plane surfaco was 
never questioned, 

It is a nuisance of the most vexatious kind, is this law of patents. 
But the greatest insult to common sense is the arguments by which 
it is defended. It is all for civilisation, all for science, all for in- 
tellectual labourers, that these laws are made. We are told to look 
at Watt and Stephenson, at the wonders of steam, and at the 
mechanical inventions which have made Lancashire populous and 
England rich; and from this we are bid to slide to the conclusion 
that the man who first jagged the bristles of a hair-brush ought to 
be allowed to prevent all others from jagging bristles, and moreover 
to fill our courts of law with ridiculous distinctions and irrational 
disputes. We are told, moreover, that men will not work without 
an object, and that meditative men, who pass their lives in discover- 
ing how we may yoke nature to work for us, would apply their 
energies to other objects if we did not offer them high re- 
wards. These meditative men have nothing to do with the 
matter. It is some man who takes a crotchet of putting a 
hinge in a shoe, or dipping paper into asphalte, or, still more 
likely, who claims as a new discovery some old process, 
who is most likely to make a fuss about his rights to prevent others 
from doing as he does. No one grudges to great intellects great 
rewards, and to great discoverers great fortunes. These things, 
however, unfortunately, almost never happen, These thinkers 
scarcely ever enter the fairy land they create. It is generally the 
sharp, shrewd mercantile intellect which comes in and carries off the 
prize. But if it were the mere hope of wealth which sets men on to 
engage in such bafiling pursuits, there can be no excuse for the pre- 
sent system, which threatens to shut us out from the exercise of our 
ordinary intellect upon articles of general use, and certainly pre- 
vents that natural progress which ought to be always going on in 
trades and manufactures. A man engaged in any manufacture 
ought, from the mere fact of practice, to be doing his work easier 
and better as he grows older; but by this patent law every step in 
advance is beset with pitfalls. ‘The more obvious an improvement 
upon the many bad systems in being is, the more likely it is that the 
notion has occurred to some one before, and has been hermetically 
sealed up in a patent. We do not go with Professor Rogers, whose 
paper before the British Association upon the Patent Law has re- 
called our attention to this subject. We do not accept in its full 
extent the principle that the consumer only is to be considered, and 
not the property of the producer, Such a principle is, in our opinion, 
not only selfish and unjust, but is likely to touch the principle of all 
property. But, undoubtedly, it is the common right of every man 
to exercise his own ingenuity upon any art, using as his starting 
point the state of the art as he finds it. If he is to be restrained in 
this natural liberty by the claims of some one who has preceded him 
such a restraint can only be justified by a very strong presumption 
that the discovery made by this claimant was so much out of the 
way of regular progress in the art that the artisan would never have 
discovered it for himself. If we were to apply this principle to our 
Patent Law we should at once clear the ground of nine-tenths of 
our present patents, 

But, whatever be the principle to be adopted, it is now plain that 
the present system must go down. ‘The attention which was 
bestowed upon it at Dublin has drawn public attention to the subject, 
and itis seen at once to be a disgraceful abuse, by which no one 
profits but the lawyers and a few speculating tradesmen, Surely 
nothing can be more ridiculous than to make an Attorney or 
Solicitor-General, who is loaded with professional and Parliamentary 
business, the judge as to whether some claim to scientific invention 
is valid, and whether it fulfils all the conditions which should entitle 
it to be made a monopoly in one person. No single man, if he had 
the contents of all the encyclopwdias in his head, could do one-half 
of this work. Of course it becomes a sinecure source of fees to the 
law officers. If anything can be more ridiculous than the original 
jurisdiction of these overworked lawyers it must be the reappearance 
of the same matter in due time before a British judge and a jury. 
They know no more about the subject before them than they do 
about the precession of the equinoxes; and it comes to this, that the 
most adroit counsel, who can present the subject in the point of view 
most likely to hit their conviction, wins the verdict, They strive to 
do what is right, for they are honest men, but the law places them in 
a false position. The more this matter is looked into the more it 
will appear that nine-tenths of these patents ought to be swept away ; 
and that, if patents exist at all, they must exist as very exceptional 
things, and must be based upon the report of a scientific board. At 
present we propose monopolies as the incentives to great discoverers, 
and we dispense them to petty speculators who make them the 
means of obstruction to all mprovement, 


AMERICAN RIFLED CAST IRON CANNON. 


PARTICULARS were some time ago published concerning the 
American 15-in. cast iron gun, cast hollow by Captain Rodman’s 
process of water circulation in the core. Another gun, with a 12-in. 
bore, intended for rifling, was afterwards cast by the same process. 
It is 4ft. lin. in diameter at the breech, and weighs, finished, 
52,005 lb. The 15-in. gun, we may state, was of the same diameter 
at the breech, 25-in. at the muzzle, and 15ft. 10in. long. Its weight, 
in the finished state, was about 49,000 Ib., or say 22 tons. The 12-in. 
gun has been lately tested at Fort Monroe, with the following re- 
sults :—First, at an elevation of 10 deg., with 42 lb. powder and a 
solid shot of 423 1b., the range being 3,012 yards; next, at the same 
elevation, With 35 Ib. powder and a shell of 3521b., the range being 
2,960 yards and time of flight 12 seconds; third, at an clevation of 

r., 42 Ib. powder, 423 Ib. shot, range 5,877 yards (over three 
miles and a third) and time of flight 30 seconds; and again, at the 
same elevation, with 351b. powder and $51 lb. shell, range 5,040 
yards, and time of flight 29} seconds. A solid shot and a shell 
were subsequently fired point-blank into a sand bank. 
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SHAW AND MEACOCK’S GAS METERS. 


Tis is an improvement in wet gas meters, whereby the water 
level may be maintained at a correct line, and is the invention of 
Mr. Henry Shaw, of Dublin, and James Meacock, 7, Snow-hill, 
London. . 

The illustration shows a front elevation of the ordinary meter, 
with the improvements, viz., the reservoir C, the supply pipe D, 
and the inverted water-valve B. ‘The inverted water-valve is in 
connection with the ball-float, and is raised and depressed with it. 
The valve, when raised to its seat, is a perfect security against any 
water entering the meter, and when depressed, it will admit water 
from the reservoir by means of thesupply pipe, until the valveisagain 
to its seat. The means by which the water level line will remain 
ndisturbed when the gas is being turned on are simply by an ad- 
justment of the “opens” through which the water passes from the 
float to the wheel chamber; that, before any water shall have time 
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to pass, the pressure of the gas shall have equalised itself in both 
chambers. ‘Thus a level may be maintained with certainty, except it 
be destroyed surreptitiously, or from evaporation, when the water 
valve will open oa admit such water from the reservoir as will re- 
store the level line. The reservoir may be sufficiently capacious to 
hold a supply for years, and, when emptied, notice thereof will be 
made by the lights going out. ‘The ball-float, to which is also con- 
nected the gas valve A, will have become depressed from the cor- 
rect level line, and shut off the gas. 

The inverted water valve is protected from decay, and its sensi- 
tiveness preserved by its almost complete immersion in pure water; 
and also by the concave form of the bottom of the float, which 
excludes the gaseous water from its upper part. The entire range 
or action of the valves do not exceed the one-tenth of an inch, 
so that the entire difference will not be more than two per cent. 
E is the ordinary hydraulic pipe to refill the reservoir. 





THE WOODS EMPLOYED IN THE NAVY. 

Ar the late mecting of the British Association Dr. Crace 
Calvert, F.R.S., thought that it might prove interesting to ship- 
builders if he were to investigate the chemical composition of the 
various woods now employed in the navy, especially when this 
important adjunct of England’s wealth is undergoing such exten- 
sive modifications, and when it isof such paramount importance to 
know which is the best avood used in the construction of the 
new iron-plated frigates. 

He had examined the different woods, and the superiority of 
foreign woods over English oak could not be too strongly expressed. 
If English oak has hitherto stood so high it must have been owing 
to our ignorance of the valuable properties of some of those grown 
in tropical climates, in which the soluble and highly decomposable 
tannin of oak is replaced in some instances by resins, and in others 
by substances similar to caoutchouc. ‘This is the case with Moul- 
mein teak, Santa Maria Mora wood, and Honduras mahogany, 
which gives to them a great advantage over oak for iron ship- 
building. Thus he has found that, in the same time and under 
similar circumstances, oak will attack iron twice and three times as 
rapidly as the woods above mentioned. He has also remarked that 
if cubes of the same dimensions of the various kinds of wood 
be left in contact with water for five months they lose 
respectively the following per centages of their weight:—Un- 
seasoned oak, 24 ; seasoned oak, 12; African teak, 3}; Mora wood, 4; 
Honduras mahogany, 3; Santa Maria, 16; Greenheart, 5°6; Moul- 
mein teak, 1:7, 

The facility of mildewing or decaying is as follows :—Unseasoned 
oak, rapid; seasoned oak, much less; African teak and Honduras 
mahogany, limited; Mora wood, Santa Maria, and Moulmein teak 
none. Dr, Crace Calvert will avail himself of an early opportunit’ 
of publishing further details in acomplete paper, but “there is onY 

int which he deems it his duty to mention at once, that is, during® 

isresearches, he had found a great difference between oak felled 
in summer aud that felled in winter. The oak felled in | 
winter was rich in tannin, while that felled in summer contained 
little or no tannin, but a large quantity of gallic acid; and in 
examining some specimens of wood from the unsound gunboats 
furnished to him by some of her Majesty's officials he found that 
the chemical composition of the unsound gunboats was identical 
with that of unseasoned summer felled oak. 

Dr. Crace Calvert, F.RS., entered into some details respecting the 
interesting discussion which has lately taken place before the French 
Academy of Sciences between MM. Fremy and Caron on the 
“Chemical Composition of Steel,” the former contending that 
nitrogen is essential to the conversion of iron into steel, the 
latter that carbon alone is sufficient to effect that object. But an 
observation that Mr. Calvert has made tends to show that the 
molecular condition of steel has a great deal to do with the nature 
of its chemical composition. ‘Uhus, if a piece of soft stee: is divided 
into two equal portions, and one of these hardened or highly 
tempered, the slow action of acetic acid proves to be quite different, 
for, whilst the soft steel is scarcely acted on by weak acetic acid, 
hard steel is rapidly dissolved. ‘ 

: Further, the soft steel leaves a homogeneous grey carburet of iron, 
similar 1n its texture to the graphiléid compound lately described by 
him (Mr. Calvert), whilst that of tempered steel is black, possesses 
no cohesion, and has the appearance of pure carbon. 

The author intends to study the subject more deeply. 








A Ratmway Precavriox.—In future a man, to be called the 
“ travelling porter,” will accompany each London, Brighton, and 
South Coast train. His business will be to travel on the seat placed 
for him on the tenders, and to keep a steady and vigilant look out on 
both sides, and along the top of the trains, so that, in case of any 
accident to any of the carriages on the train, or of any signal from 
the guard, or any apparently sufficient cause that may come to his 
observation, he may at once communicate with the engineman, and, 
if necessary, stop the train. Further, it will be his business, gene- 
rally, to have charge of the carriages forming the train, to see that, 
in every respect, they are in good condition, and properly coupled 
up. He will be required to observe carefully the running of the 
different carriages, and to take note of the number of any one that 
may appear to run unsteady, or have any other defect, aud to enter 
a note of this and of any other cireumstance requiring to be re- 
medied in a report-book to be made upon each journey. The dis- 
covery will possibly be made after a while that a signal cord in 
reach of the passengers is the best “travelling porter.” 


STORM’S ORDNANCE. 
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W.AIMBAULT, 


Tus invention, by William Montgomery Storm, of New York, 


U.S,, relates to improvements in breech-loading caunon, whereby | 


they will be secured against the escape of lateral fire during a dis- 


charge, and the operation of loading the gun will be facilitated. The | 


main object of this part of the invention is the application of the gas 


check or valve adapted to breech-loading fire-arms, as patented | 


by Mr. Storm, 29th November, 1860, No. 2,933. This gas valve 
consists of a loose tubular lining which fits into the barrel of the 
weapon and covers the junction between the barrel proper and the 
breech piece, and being capable of an endway movement, by reason 
of the expansive force of the ignited powder, will completely seal 
the joint between the breech and barrel. Tig. 1 is a plan of the im- 
proved cannon; Fig, 2 is a longitudinal section; and Fig. 3, a 
partial plan, showing the breech removed from the breech frame. 
A is the barrel of the cannon, provided at its inner or rear end with 
a screw thread, which takes into a hollow screw tapped in the breech 
frame 8B, his hollow screw or ring carries the trunnions, and forms 
the forward end of the breech frame. On the under side of the 
trunnion ring two lugs are formed to receive a transverse axle a, 
which passes through a similar lug formed on a hinge piece C, at- 
tached to the movable breech D, Keyed to this axle is a weighted 
lever 6, which serves to counterbalance the breech, and thereby 
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facilitates the working of the gun. The rear end of the breech frame B 
is tapped to receive a quick screw E, which is operated by a winch 
| handle F, and enters a hole bored in the rear end of the breech, for 
the purpose of securing it in position when the cannon has been 
| charged. A recess is made in the breech chamber to receive the gas 
check or valve G, the front end of which projects into the barrel. 
The vent ¢ for firing the cannon is carried through the breech frame 
to give access for priming, so that if by any chance it is attempted to 
fire the charge before the breech is brought “ home” or to its proper 
position, the vent will be closed by the hole in the breech frame not 
being in coincidence with that of the breech. T'o charge the cannon X 
withdraw the screw bolt E by means of the winch handle F, 
and let the breech fall into the dotted position of Fig. 2, when the 
valve G will come away with the breech. In the breech chamber, 
contracted by the insertion of the valve G which forms a lining 
thereto, the cartridge is placed, and the shot or shell is inserted in the 
barrel of the cannon through the now open rear end; then, by means 
of the weighted lever 4, raise the breech into position, as shown at 
Fig. 2, and secure it there by the screw bolt E. The cannon is then 
dy for firing. For adjusting the cannon to the proper angle for 
firing, the elevating screw is placed in advance of the trunnions 
instead of in rear thereof, as heretofore. 














WHILE’S ROLLING MILL. 
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Tus mill is the invention of Charles While, of Pontypridd, 
Fig. 1, a plan; Fig. 2, an elevation; Fig. 3, one of the vertical rolls 
with nut on for receiving motion from the other vertical roll with 
mitre or bevel wheel on top. A, A, are the horizontal rolls; B, B, 
vertical rolls; C, C, nut for horizontal rolls; D, D, bevel or mitre 


wheels for communicating motion to vertical rolls; E, E, coupling | 


boxes; F, F, wheel for driving horizontal rolls; G, wheel on main 
shaft, which receives motion from any prime mover; H, standard 
for vertical rolls; 1, I, standards for horizontal rolls; J, J, standard 
for wheels; K, bed plate; L shows pile or bloom partly passed 


through first pair of rolls, and which will travel in the direction of | 


the dotted lines to the next pair, and so on through the whole 


series ; M, bloom when finished, which is intended to come out of | 


the rolls on to the carriage to be conveyed to second heating 
furnaces ; N, N, are guides for preventing the pile going between 
the collars of the rolls. There are guide boxes between each pair 
of rolls, fitting nearly close to the rolls to receive the bar or bloom, 
and four inches from them, where they deliver it for the cinders 
scale, and the like, so as to fall underneath. 


Acapgmy or Scrences.—At a late sitting the secretary announced 
the loss which the Academy had sustained by the death of M. Ber- 
thier, one of its members, Dr. Curie sent in a paper on a curi- 
ous and hitherto unobserved instance of Hahnemaun’s doctrine— 





Similia similibus curantur. He states that if the Drosera rotundifolia 











| or sundew, be administered to cats for a certain time it will deter- 
| mine the formation of tubercules in the lungs, and the abnormal 
development of several parts of the lymphatic system; and that, on 
| the other hand, the alcoholic tincture of that plant, administered in 
| doses of from four to twenty drops to patients suffering from tuber- 
cules will cure the disease with certainty, provided the general state 
| of the body be favourable. The above doses show that Dr. Curie, 
although announcing this instance of the truth of Hahnemann’s 
| doctrine, is by no means in other respects a disciple of homceopathy. 
| —M. Bonnet communicated certain remarks on the spontaneous de- 
composition of gun-cotton under the influence of diffused light. 
The gun-cotton on which he observed this action of light had been 
prepared in 1856—that is, four years before its decomposition. 
That which became first decomposed had been prepared with a 
mixture of nitrate of potash and sulphuric acid, while another sample, 
which was decomposed later, had been prepared with a mixture of 
nitric and sulphuric acid. In both cases the decomposition was 
preceded by the appearance of red vapours; but in the first case the 
| action was much stronger, since the stopper of the phial was forced 
out, and the neck was cracked. In the same case the residue of the 
| decomposition had the appearance of a substance which had once 
been liquid, being full of solid bubbles; in the other case, on the 
| contrary, it was compact and strongly agglomerated; in both cases 
| the sides of the phial were covered with small crystals of oxalic acid. 
The atmosphere of the second phial was acid and attracted water; 
| the acids it contained were carbonic and formic acid. 
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Tuts invention, of Messrs. Harrild, of Farringdon-street, City, | 
consists in the combination and method of action of apparatus for 
printing addresses on labels. In a long frame are set up, in the 
manner well understood by compositors, the types to compose the 
addresses required, and a space is left between every two addresses. 
This frame is placed on a bed, the bottom of which is furnished 
with a rack, and a treadle is so arranged in connection with a lever 
or arm carrying on one end thereof the platen, and with a paul, 
click, or ratchet lever that, on working the treadle, it not only brings 
down the platen over the label previously placed in a frisket, and 
impresses the address thereon, but it also drives forward the frame 
one tooth of the ratchet and presents a fresh address to be printed by 
the next descent of the platen, and so on until the whole of the 
addresses set up in the frame have been printed. 

Fig. 1 is a perspective view of an apparatus for printing addresses 
constructed according to the invention, and Fig. 2 is a longitudinal 
section of so much of the internal frame as will be necessary to 
illustrate the manner in which that part is constructed. ay 

a is the frame for carrying the “ galleys ” or “trays” in which the 
addresses are set up. This frame a is free to travel on rails 4, b, con- 
nected to the frame of the apparatus, and carries a rack ¢ on its 
under side, as shown at Fig. 2; dis a weighted paul free to move 
about the point d', and taking into the teeth on the rack. The 
weighted end of the paul rests upon a rod e extending across the 
apparatus, and motion is communicated to the paul through the bell 
crank lever f'and the rod g in connection with the front part of the 
treadle h ; i is a rod jointed at its upper end to the other end of the 
treadle, and connected to a lever &, free to move about the point 2’, 
and carrying the platen at its other end ; dis the frisket supported 
on the frame hy four vertical pins c!, c'; a is the inking roller, and 
n is the table from which the ink is taken; 0 is the table on which 
the paper to be addressed is laid, and p is the table on which the 
paper after being addressed is placed. The tables o and p are 
arranged to turn about the points o!, p', so that they may be turned 
out of the way or brought forward over the apparatus, as required. 

The operation of printing and changing the address is effected by 
the treadle in the following manner :—Upon depressing the fore part 
of the treadle the rod g descends, carrying with it the bell crank, 
whereby the paul is drawn back to engage into a tooth in the rack. 
The rod 7 being connected to the upper part of the treadle now acts 
upon the platen by forcing it down upon the paper to be printed. 
On the return of the treadle to its original position, which is effected 
by a spring q on the treadle shaft, the platen is removed from the 
paper, and at the same time the paul pushes the table forward one 
—— exposing a fresh address of type through an aperture in the 

risket. 








Tue Armstrong Guxys.—The Army and Navy Gazette says the 
experiments on Captain Coles’ cupola shield have been brought to a 
sudden stop by the successive smashing of no less than six vent- 
pieces in one day from the Armstrong in use on board the Trusty. 
This really is a most serious matter, the more so as it is not excep- 
tional, having occurred in various other places, and it mainly destroys 
our confidence in the present rifled guns adopted for the use of the 
English artillery. It is clear that, as we stand at present, no de- 
pendence can be placed on continuous firing from the Armstrong 
artillery ; and it is of the utmost importance that the attention of the 
Ordnance Select Committee should be thoroughly awakened, either 
to the complete remedy, or the failure, or the abandonment of the 
present system of the breech-loading for a better one. 


American Wrovent Iron Canxnon.—The United States Navy 
Department has ordered 300 guns from the Phcenixville Iron- 
works, in Pennsylvania. The same number has also been con- 
tracted for by the War Department. The process of manufacturing 
these guns is different from the old method of hammering. The 
guns are rolled hollow by the sfollowing means :—Bevelled bars of 
iron are used to form the required pile or basework for the gun; the 
bars, being beveled, leave a hollow in the centre. These bars are 
placed side by side ona mandril. After the foundation of the gun 
is secured by bands numerous bars of the best iron are wrapped 
spirally around it, running from end to end, so as to produce a 
sufficient thickness from which can be rolled a cannon of the calibre 
desired. These bars are put on at a white heat, and when the white 
mass cools, it is put into a furnace, brought to a welding heat, and, 
at the same time, apiece of iron of sufficient size to form the breech 
is heated and forced into the end of the mass of iron. The pile is 
then put into a machine which forces the ends together sufficiently 
to completely weld the edges of the bars of iron which have been 
previously wrapped around the foundation of the gun. After thi 
process, the iron is passed through immense rollers until the whole 
is thoroughly welded, and of the desired size; now the trunnions 
are welded, or, technically speaking, “jumped” on. As soon as 
the guns cool they are put into a lathe, turned toa proper shape 
and the hollow or bore of the gun bored tothe desired size. The 
advantage of wrapping the bars around the pile, instead of ham- 
mering it, gives it the full benefit of the tensile strain of the iron: 
while the other process only gives the strain that can be obtained 
from the cross section of the iron. On the trial of some of these guns 
it was found that 4-pounders would throw a 10-pound shell or shot 
of the acorn pattern 2} miles with accuracy, and the 6-pounders 
15-pound shot 3} miles, They are used with great efficacy at point 
blank ranges of from 1,200 to 1,500 yards. Cannon are being made, 
also, at another American ironwork, of puddled steel, the gun 








being, it appears, forged solid and bored out. 
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HIGGINS AND WHITWORTH’S ROVING 
SPINDLES. 


Tus invention, by James Higgins and T. 8. Whitworth, of 
Salford, relates to the slubbing and roving frame, and firstly, 
especially to machines in which a fixed tube is traversed by the 
copping rail, and consists in causing the part which so traverses to 
swivel upon joints so as to accommodate itself to any irregularity 
of motion; this is shown in the sectional view of a spindle and 
parts connected therewith at Fig. 1; and also in the detached view, 
Fig. 2, which is a horizontal plan in section of the spindle tube and 
the parts which swivel. The spindle is shown at a mounted in a 
fixed tube 6, that is to say, a tube which does not move upward and 
downward with the copping rail. This tube carries at the lower 
end the footstep", which is mounted to swivel upon joints ¢, d, as 
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described in the specification of a patent granted to Messrs. Higgins 
and Whitworth, October 13, 1860, No. 2,501. The copping rail is 
at e, to which a bracket # is jointed by means of a pin g, so that 
the said bracket is free to turn upon or with the said pin as an 
axis. The outward end h of the bracket carries a boss 4, which 
extends around the tube 6, and supports it at its upper part, and as 
it is carried by the copping rail it necessarily traverses the tube 
during the copping motion. The boss kis connected to the bracket ~* 
by means of a pin g, which, in this instance, is a screw, but as the 
shoulder thereof does not bear against it, it is free to turn or swivel 
therein. As, therefore, the copping rail rises and falls, it is at 
liberty to vibrate in two directions, the one being allowed by the 
swivelling of the bracket in or upon the pin g, and the other by the 
turning or swivelling of the pin g, and thus a tendency to binding 
is avoided ; also the invention applies to those slubbing and roving 
machines in which a tube or bolster passes into the bobbin. This is 
illustrated at Fig. 3, in which / is the spindle turning at bottom in 
a footstep as usual, and m the tube or bolster which in this instance 
passes into the bobbin, and remains in the same position 








therein ; in this instance also it is attached to the copping rail, and 
consequently moves bodily with the bobbin during the copping 
motion. The boss referred to in Fig. 2 is shown by the same letter 
of reference &, but in this case is attached to the tube, it is, how- 
ever, provided with the bracket / which is connected to the cop- 
ping rail by means of a pin similar to that shown at g, Fig. 2, so 
that the tube is capable of swivelling as before described. The 
tube m is provided with a shoulder upon which the bobbin braid 2 
rests, and this braid supports the bobbin as usual. 


MORRIS’ VALVES. : 

Tus invention, by William Morris, of Deptford, has for its object 
improvements in valves. In constructing valves, according to the 
invention, vuleanised india-rubber is applied in such a manner that 
the pressure of water or fluid which causes the valve to open is 
compelled to extend the vulcanised india-rubber which forms the 
valve, and not simply to bend or deflect. it, as in valves heretofore 
constructed. The vulcanised india-rubber being extended by the 
pressure, when the pressure is withdrawn immediately springs 
back and closes the opening much more promptly than if the valve 
closed only by its own weight, or by a pressure in the opposite 
direction to the first ; this prompt closing of the valves is very im- 
portant in pumps of large size. The following is the method pre- 
ferred for arranging the valve, say, for example, that of a pump. 
It consists of a cylinder closed at one end and open at the other 
to the source of supply; in its periphery all around a number of 
slits or openings are formed, oak over the cylinder a ring of vul- 
canised india-rubber is sprung, and is secured at one edge, or other- 
wise, to the cylinder; the vulcanised india-rubber ring is of suffi- 
cient depth to cover closely the openings in the cylinder, and will 
thus effectually prevent water or fluid passing from the exterior to 
the interior thereof, but, should there be a pressure of fluid within 
the cylinder, the vuleanised india-rubber ring stretches and allows 
the fluid to pass through the openings in the cylinder, For valves 
of large size several cylinders, constructed as above described, are 
moun ed and furnished with india-rubber rings one over the other, 
the whole of the cylinders communicating interiorly the one with 
the other, ‘ 

Fig. 1 is a side view, partly in section, of a pump bucket with its 
va..es constructed according to the invention, and according to 

















the arrangement preferred for pumps of considerable size. a, a, is 
the cylinder or barrel of the pump; 4, the piston rod; ¢, the piston 
or bucket keyed to the lower end of the piston rod, and packed in 
the usual manner; d is the seating for the valves, it consists of a 
series of cylinders mounted one over the other, and the cylinders 
have slots or openings cut in them all around their sides; the valve 
seating d fits into the upper part of the passage through the bucket, 
and it is held down in its place by a nut screwed on to the piston 
rod, and pressing on the top of the valve seating; e, e, are the 
valves; they consist of rings of vulcanised india-rubber secured 
around the cylinders of the valve seating by nipping rings f, J, 
which bind their lower ends; these vulcanised ilieteier rings 
are of such a diameter naturally that they have to be slightly 
stretched to get them over their respective cylinders, Fig. 2 isa 
plan, partly in section, of the parts dande. It will be seen that 
the fluid, in passing through the valve, is compelled to stretch the 
india-rubber, thus immediately the current of fluid ceases the valve 
closes without waiting for the direction of the current to be re- 
versed. Fig. 3 is a section of a valve box, with an external view 
of a valve similar to that already described, but adapted for use as 
a suction valve ; in this figure the valve is open, the india-rubber ring 
being extended by the pressure of the water which is passing out from 
the interior of the cylinders through a series of holes, as shown at 
d. Fig. 4is a plan, partly in section,!of the same. ‘he cylindrical 
valve seatings are here shown perforated with circular holes, in 
place of having slotted holes formed through them; this form is 
adopted when the lift of the pump is high. 


Tue Liverroon American Steam-suierine TRApE.—In the course 
of last week three steamships left the Mersey for New York, whose 
capacity, power, and construction challenge remark. These were 
the Great Eastern, which sailed on Tuesday, the City of New York, 
which sailed on Wednesday, and the Persia, which left on 
Saturday. All of these vessels are of acknowledged excellence. The 
Persia has proved her excellence by several years of successful 
voyaging, in the course of which she has proved herself a swift and 
comfortable, as well as a safe sea boat. The Great Eastern has 
completed several voyages across the Atlantic, both ways, 
and has also shown that she can buffet the billows of the broad 
Atlantic without disturbing the equanimity of the numerous pas- 
sengers she is calculated to accommodate. With the City of New 
York it is somewhat different. She departed on Wednesday on her 
first transatlantic voyage, and from her fine build and general equip- 
ment great expectations have been formed concerning her. All of 
the vessels referred to are of large size, and also of great engine 
power, and built as they have been on different principles so far as 
the application of steam power to navigation is concerned, their 
respective performances on the pending voyage are looked forward 
to with great interest and anxiety. The City of New York isa 
screw steamer of 2,560 tons register, impelled by engines of 
550-horse power; the Persia is a paddle steamer of 3,600 tons 
register, worked by engines of 900-horse power; and the Great 
Eastern is a vessel worked by a combination of screw and paddle, 
whose registered tonnage is 18,676, propelled by engines of 
2,600-horse power.—Liverpool Albion. ['The disastrous trip of the 
Great Eastern and her return to Cork are fresh in the minds of our 
readers. The “equanimity of her passengers” was “ disturbed,” 
and thd too, during the tempest of Friday and Saturday last.— 
Ep, E. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
—_— 
SIR WILLIAM ARMSTRONG AND THE PATENT LAWS. 

Sin,—I enclose you printed copies of the drawings and specifica- 
tion of Day's patent wrought-iron wheel, which, I have no doubt, 
is the patent alluded to by Sir William Armstrong in the paper he 
read before the British Association at Manchester. You will see by 
these that the drawings clearly show, by the aid of the specification, 
how the wheel is to be made—that the wheel described by John Day, 
in 1836, is essentially the wrought-iron wheel now in universal use 
—and that the mode of manufacture he points out in his specifica- 
tion, is, in its main features, that generally adopted to the present 
day. Wrought-iron wheels were made on this plan, and in use on the 
London and North-Western oe for several years before the 
Great Northern Company gave out their orders, and Mr. Dewrance, 
who made these wheels, and Mr. Henry Booth, the secretary of the 
company, were both fully aware of John Day’s patent, and when Mr. 
Edward Bury determined, on behalf of the Great Northern Rail- 
way Company, upon having wrought-iron wheels, he knew well of 
Day’s patent. 

There are not, I believe, two opinions as to the value of the 
wrought iron wheels for railway purposes, and, with the exception 
of Sir William, there are scarcely two as to the service John Day 
rendered to society by its invention. Epwarp Fixcu. 

Beaufort-square, Chepstow, Sept. 18th, 1861. 


THE PATENT LAWS. 

Sir,—Since my last letter on the subject of the Patent Laws the 
Times has, a8 you will, doubtless, have observed, attempted to startle 
ns all from our propriety by one of those exhibitions of blackguard- 
ism for which that journal has become famous, and which the attempt 
to present under the guise of wit and comicality only renders the 
more repulsive. a 

It would be a waste of time to argue upon the propositions 
broached in the Times of Jast Saturday with reference to patents, 
especially as they are couched in language almost every sen'ence of 
which contains an untruth. The Times may consider itself very 
witty in making such observations as that “ the English law holds 
that everything is new under the sun ;” or that “ Everything that is 
obvious is new, and everything that is new is private property” 
but there are people in the world who understand these things 
better than the 7'imes, and who will not be misled by such ignorant 
bombast as that with which the Times has insulted the common 
sense of its readers on this subject. 

The great blunders committed by the Times and its disciples 
(or teachers ?) is in imagining that valuable inventions are constantly 
being kept back, and the public thereby losing the advantage of 
them, owing to the existence of a number of patents for inventions 
relating to the same subject, but which either the owners of them 
will not allow to be used, or which are, in themselves, utterly im- 
practicable and useless. 

Now it displays great ignorance of the subject, both in a legal and 
practical sense, for any one to entertain any such notion. But 
mere assertions are not arguments, and the right way to ascertain 
whether this is so is to examine facts. The fact then is, as regards 
patents for useless ideas, that they are void in law, and can, there- 
fore, form no obstacle to the progress of useful inventions. One of 
the conditions upon which a patent is granted is that the invention 
of which it is the subject shall be useful, and if it fails to fulfil that 
condition the patent is invalid, and may be considered as though it 
had no existence. 

Then, as regards the notion of patents being held by persons who 
will not allow the inventions claimed under them to be used, 
the absurdity of such an idea is so evident that it is diffi- 
cult to understand how it can be entertained by any person 
of common sense. It is well known to those best acquainted with 
the working of these things that the owners of patents are, as arule, 
only too glad to get their inventions brought into operation, in order 
that they may be repaid for the trouble and expense they have 
incurred, ‘Uhis feeling is so natural and so strong that when the 
alteration which took place in the Patent Law, in 1852, was in con- 
templation, and the House of Lords were making the preliminary 
investigation which took place on the subject, it was considered 
that the natural desire to make the most of an invention would 
always be so great, either in the case of a single person holding a 
patent for a valuable invention, or in the case of several persons 
holding patents for successive improvements on an original inven- 
tion, that it might, as a rule, be held certain to result, in one case in 
the public being allowed the use of the invention upon reasonable 
terms, or, in the other case, in the several inventors agreeing to 
unite and work their inventions together, the public thus receiving 
the advantage of their joint labours; and upon this ground it was 
therefore thought unwise to interpose any special legislation as to 
such cases. Events have justified the wisdom of this decision, and 
it would be difficult to name any useful invention which has been 
kept locked up out of use by the owner, while it would be easy to 
instance cases where the holders of several patents relating to the 
same subject have agreed to work them jointly; a result being thus 
produced which could not have been attained by either of them 
separately, to the great ultimate advantage of the public. 

A case in point is the very instance of Captain Blakely’s invention, 
about which so much has been said and written, as though, as that 
gentleman says in his letter in the 7imes of this day, that was a case 
in which the invention was being kept back from use to the public 
detriment. So far from this having been the case it will be seen 
from that letter that every exertion has been made to put the 
invention forward, and the most liberal offers made to those who 
wished to avail themselves of it, and, if any public loss has been 
sustained, it is at least not the fault of the inventor. 

Notwithstanding all the bosh that has been written by the 
opponents of the patent system, there has not been a single instance 
produced in which it could be shown that the slightest public or 
private injury has resulted from the grant of a patent for a bond Jide 
invention. On reading the bombastic article in the Times of last 
Saturday | wrote to the editor of that journal to inquire wether he 
or any of his readers could furnish such an instance, as one such 
fact would be worth any number of mere assertions. To that 
challenge, however, the Times, as I expected, has not responded, 
but, with your permission, | will, in a future and concluding letter, 
point out some cases in which, I venture to think, even the Times 
will be compelled to admit that the Patent Law has, on the other 
hand, operated most bencticially, not only to the inventor, but, and 
in a much larger degree, to the public also, 

8, Surrey-street, Strand, London, 

September 18, 1861, 









Henry Barercy. 





PATENT ABUSES, 

Sin,—Patent matters being at present much under discussion, I 
shall offer a few remarks upon one of the worst abuses of the patent 
system. | mean the granting of letters patent for the same inven- 
tion to different parties at different times. 

I shall first detail a most important case of this kind, wherein the 
true and original inventor has had the fruits of his labours snatched 
from him and bestowed upon a subsequent patentee. 

On the Loth September, 1855, Joseph Gilbert Martien filed a patent 
for decarbonising melted cast iron, ie., for reducing it to the state of 
malleable iron or steel by forcing air or steam underneath the sur- 
face of the cast iron, so as to rise up amongst the particles of the 
cast iron, and penetrate and search every part of the liquid metal. 

Now this claim is so simple and palpable that no rational man 
could for a moment misinterpret it, for as the air does rise up and 
penetrate and search every part of the liquid metal it must decar- 
bonise every part or particle of that metal, by virtue of the affinity 
of the atmospheric oxygen for the carbon of the cast iron. In other 





words, if the patent claim of J. G. Martien is carried into effect, the 
metal so treated must be decarbonised, and, therefore, be brought 
into the state of steel or malleable iron. This isa metallurgical 
fact, which neither legal chicanery nor patent quackery can set aside 
or overthrow. oe 

Therefore, Martien’s patent process, filed 15th September, 1855, 
accomplishes, when carried into effect, the conversion of melted cast 
iron into steeland malleable iron. All this, which is perfectly plain, 
and, indeed, self-evident, ought to have precluded the grant of 
letters patent for this identical process to any subsequent claimant. 
However, it does not appear to have been plain to the officers of the 
Patent-office, for on the 17th October, 1855, thay granted to Henry 
Bessemer a patent for “ forcing currents of air or of steam into and 
among the particles of melted cast iron, until the metal so treated is 
thereby rendered malleable.” That is to say, Bessemer claims the 
forcing of air or steam amongst the particles of melted cast iron, so 
as to reduce the said cast iron to the malleable state; but if air be 
forced amongst melted cast iron so as to penetrate and search every 
part of that cast iron, that cast iron must necessarily be decarbonised 
and be thereby rendered malleable. Conversely, if air be thus forced 
amongst the particles of cast iron until that cast iron 1s thereby ren- 
dered malleable, it is manifest that the air must have penetrated and 
searched every part of the melted metal, otherwise the said metal 
would not have been decarbonised so as to be rendered malleable. 
But Martien especially points out that the air is to be applied so as 
to penetrate and search every part of the melted cast iron. Bes- 
semer simply points out the same thing in different words. With 
him the air is to be applied until the cast iron is rendered malleable ; 
but whenever the air has had time to “ penetrate and search” every 
part of the melted cast iron, that cast iron is rendered malleable, and 
this is what Martien claims, and he is, therefore, beyond a doubt the 
originalinventor, and the lawful and rightful owner of the pneumatic 
process. This is, perhaps, the worst case upon record of the injus- 
tice of granting a patent twice over. : 

There is another and more recent instance well worthy of notice, 
and which strikingly illustrates the careless manner in which patents 
are granted, and the gullibility of the public. : ’ 

On the 22nd of September, 1856, I took out a patent tor adding 
to Bessemer metal a metallic compound or alloy, composed essentially 
of iron, manganese, and carbon. My object was first to cure the 
redshortness of the Bessemer metal, and, secondly, to prevent the 
occurrence of cells or honeyeombs in the ingots of Bessemer metal, 
and which redshortness and spongey character rendered the 
Bessemer metal utterly worthless, even as scrap iron. 5 earried 
my process into effect and with perfect success, early in 1857. _My 
claim was for the use of a metallic compound, consisting essentially 
of iron, manganese, and carbon, by whatever means or methods 
such compound had been or was prepared. I did not claim any 
method of producing this compound; but simply the addition of it 
either melted, or heated, or in the cold state, to Bessemer metal, 
and I pointed out that the compound was procurable in abundance 
by smelling manganesic ores of iron in a blast furnace. Such a 
compound has been for centuries made in Prussia, and its analysis 
by a late eminent chemist gave 








Tron ... eee eee ove oe 8915 
Manganese ... a “ owe «=O 
Carbon ove eee ee vs |e 
Silicium... soe ose so ‘COO 
99°80. 
There were also some traces of copper, cobalt, and phospurous. 
This then was the compound I preferred to employ, as being readily 


procurable at a cheap rate of cost, and it was a metallic compound 
consisting essentially of iron, carbon, and manganese, and contain- 
ing, like all other cast irons, a little silicium. 

Now, in place of using the compound thus ready manufactured 
and cheaply procurable, 1 might have set common sense at defiance, 
and have proceeded, as follows, to manufacture a metallic;compound 
or alloy of iron and manganese, containing also carbon and a little 
silicium. 

Take 30 to 70 parts of pure iron ore and 50 parts of grey or black 
oxide of manganese, or take iron ore containing manganese in place 
of the foregoing, and if there is no silica in them (but there always 
is in all iron ores), add 5 parts of quartz; then add 40 parts of 
anthracite coal, and grind the whole of this hoeus pocus mixture 
under edge runners. Then put the mixture into a converting 
furnace and deoxidise it. Then take it out and mix it with pitch. 
Then melt the mixture in a crucible into what 2? Why, into acom- 
pound metallic alloy consisting tessentially of iron, manganese, and 
carbon, and containing also a little silicon. But, in place of melting 
this farrago in a crucible, | may put it into a pot with a top hole to 
it, and keep filling up the pot as the metal flows out. 1 may also 
make the pot higher and higher, by building on rings of fire-clay to 
increase its height, and I may do this till it becomes as high as a 
blast furnace, and then I put on a blast, and make my pot like a 
blast furnace altogether, and I may now cease to deoxidise my 
patent farrago beforehand, for in the blast furnace the ores are all 
deoxidised in the upper part of the furnace. In short, step by step, 
I shall have arrived exactly at the point at which the Prussian iron- 
masters had arrived long before I was born, for they manufacture a 
compound metallic alloy of iron, manganese, and carbon, con- 
taining a little silicon, by operating in a similar manner upon iron 
ores, oxide of manganese, silica, and carbon, in_ their blast 
furnaces. But as I did not wish to make myself ridiculous, and my 
patent void, by pointing out any such absurd and roundabout 
method of preparing the compound, I was content to prefer to use 
that metallic alloy or compound prepared by smelting its elements 
in a blast furnace. An alloy of iron, manganese, and carbon, con- 
taining a little silicium, can only be prepared from its elementary 
constituents by deoxidising and melting them, and when they are de- 
oxidised and melted they produce the sane species of compound, 
whether treated on the large scale in a blast furnace or on an experi- 
mental seale in a crucible. Now, having patented the use of this 
alloy, no matter how prepared, as far back as 22nd Sept., 1856, 1 
thought myself secure from the assault of metallurgical quacks and 
scheming patentmongers, but 1 was deceived. 

On the Ist of February, 1861, Henry Bessemer obtained a patent 
for the use of a metallic alloy of iron, manganese, and carbon, con- 
taining also a little silicium, and in every respect identical with the 
compound the use of which | claimed tive years ago, and for the self- 
same purpose ; and, in order to disguise the thing if possible, he tells 
the public that he prepares the alloy in the preposterous manner I 
have detailed. This alloy of iron, carbon, and manganese, and the 
usual impurity of a little silicium, which is always present in such an 
alloy, Mr. Bessemer puts into his Bessemer metal in a solid (!) but 
a highly heated state, which is precisely my claim in my patent of 
22nd September, 1856, and he tells the public a cock and bull story 
about 1 1b. of silicium in 2,000 Ib, of steel causing the metal to lie 
quiet in the mould, whereas it is the manganese and not the silicium 
which checks the tendency to honeycomb. The only effect of in- 
troducing silicium into Bessemer metal without manganese would 
be to cause all the ingots to crack to pieces, as Mr. Bessemer may 
prove by putting a few pounds of common silicated pig-iron into a 
batch of his metal. 

Thus not only has my patent of 1856 been granted over again 
to Mr. Bessemer, but it has passed the Patent-office; though he 
claims not merely a useless but a hurtful addition to his metal, and 
which claim ought alone to have ensured the rejection of the ap- 
plication. When the modesty and original genius which so often 
characterises great inventors again permit Mr. Bessemer to re- 
patent any of my patents, I hope he will not send them forth dis- 
guised in such threadbare garments as the patent I now allude to. 
I am fully aware that his position and existence as an inventor in 
steel and iron depends and will depend wholly upon what he has 
picked up, and what he may hereafter glean out of my patents, and 
if he can stoop to this kind of eleemosynary celebrity Ido not 
grudge him the crumbs of my inventions ; but he should be content, 
and employ my ideas privately. It is rather too barefaced to 























patent them over again, after an interval of only five years, and 
claim them for his own. 

There is a reform wanted in patent law, which should render it 
impossible for any man to re-patent the claims of a preceding in- 
ventor. Another desirable step would be to compel all inventors to 
let licenses to parties applying for them, and the most desirable 
amendment would be that piracy should be deemed in the eye of 
the law what it is in reality, viz., theft, and should be punishable 
by penal servitude, and a confiscation of the property of the thief. 
There would then be security for an inventor. At present there 
is scarcely any real security, and the inventor is not only unscru- 
pulously robbed, but, in many instances, the stolen goods are 
shamelessly paraded before his eyes by the pirate. The law has 
provided a remedy, no doubt; but the remedy is, in most instances, 
worse than the disease. 

In a subsequent letter I purpose showing the manner in which 
Martien’s process may be brought into general use, so as wholly to 
supersede the modified method by which it is at present carried 
into effect by Mr. Bessemer. BERT MvsuHET. 

Coleford, 16th September, 1861. 





A TELEGRAPH THROUGH EUROPE AND ASIA TO AMERICA, 


Sr,—May I beg the favour of an insertion of the following outline 
of a plan which, I think, I have sufficiently matured for publicity, 
the filling up of which I will submit in another communication. 

I propose, then, to use the telegraphic lines already constructed 
and in the course of construction from here to Tobolsk, and from 
there eastward to Behring’s Strait, across which, providing the 
islands are not used which are situated in the middle of the strait, a 
distance of only forty-five miles; and, if the islands should be taken 
advantage of, two submarine cables of twenty miles each in length 
would only be required, the depth of the strait in its deepest part 
being thirty fathoms—the bottom being composed of mud and sand, 
the most suitable composition for the purpose—and then south- 
wards, through Russian America into the Hudson's Bay Territory, 
and the United States. ‘ 

The North Atlantic Telegraph is the one which has been hitherto 
supposed to be, by your correspondent, and, I believe, its originator, 

1. ix., by Sir Leopold M’Clintock, Colonel Shaffuer, and others, the 
only possible way, or at least the most possible way of communica- 
tion between England and America. I may state, therefore, for 
comparison’s sake, that the longest branch cable of this line would 
be trom Iceland to Greenland, 800 miles, and its greatest depth 
2,032 fathoms; this length and depth, combined with our im- 
perfect mode of manufacturing submarine cables, and our still 
more imperfect way of laying them, renders this, as well as the 
more southern route, totally impracticable. 

The plan which I now propose is perfectly practicable, com- 
paratively inexpensive, and can be easily repaired when out of order 
(a tributary branch can also be added for our Indian possessions), 
and if, as has been proposed, a cable should be laid connecting our 
Indian empire with Australia, we should then have by this route all 
our vast possessions brought within a few minutes’ distance of each 
other. Tuomas ALMGILL. 

Salford, Sept. 16th, 1861. 





GIFFARD’S INJECTOR. 

Sm,—No one having come forward to satisfy the request of your 
correspondent of Devonport in Tne Enarveer of the 6th inst., I 
will attempt to do it. On a previous occasion you had the kindness 
to insert a letter from me on the subject, since then I have become 
better acquainted with it, and will give you my present ideas in as 
few words as I can. 

Connecting the steam space of a steam boiler by a tube with the 
water space-—as in a glass water gauge-—-the water will stand on a 
level in the tube with the water inside the boiler, whatever the steam 
pressure may be, as this is balanced. Supposing the connections of 
both ends of the tube with the boiler to be suddenly closed (by the 
usual cocks, asin a glass water gauge), and the lower end at the same 
time opened to the atmosphere, the water will be expelled with 
great force by the expansion of the steam in the tube. 

The action of Giffard’s injector consists—according to my opinion 
—in first producing something like a balance between the steam 
pressure and that of the water in the same boiler, and then an active 
power, overbalancing the resistance to the injection of feed water, 
along with the condensed steam-jet, I tried to illustrate this as above. 
The boiler pressure propels the steam particles of the jet at such a 
velocity that, if their momentum could be brought to act against an 
equal sized opening in the boiler under the water level, the water 
could only run out at the velocity due to the height of water level 
above it. Before, however, the steam has left the jet orifice toa 
very minute distance, the expansive force of the steam propelled its 
particles with an additional velocity, which is sufticient to do the 
work left to be accomplished. ‘The judicious application of such a 
power is wonderfully well attained by the inventor. The steam 
particles, expanded to nearly atmospheric density, are easily con- 
densed by the great surface they offer to the water drawn into the 
exhausting space, and intimately mixing with them (as water), propel 
the jet at a velocity which is sufficient tor overcoming any resistance 
the water in the same boiler can offer. 

This injector seems to me to be one of the best practical illustra- 
tions of the great value of the expansive property of steam when 
judiciously made use of in the working of steam engines. 

Manchester, 17th September, 1861. C. ScHIELE. 








Aicn’s Merat.—The composition of this celebrated alloy for 
cannon, With which such valuable results have been obtained in the 
Austrian marine arsenals, has hitherto been kept a secret. It 
possesses a high degree of tenacity; it can be puddled, hammered, 
and worked like the best forge iron, and when cold can be consider- 
ably bent without cracking or breaking, whilst its absolute and 
relative resistance exceeds that of iron of good quality. Recent 
experiments assign to it the composition of 60 parts copper, 38-2 zinc, 
and 1l-8iron. It is, however, supposed by some that the iron is of 
no real value, being only useful in diminishing the nett cost of the 
alloy.—London Review. 

Mr. Ricuarp Roserts, C.E., axp nis OLp Workmen.—On the 
evening of Thursday week, at the White Bear, Piccadilly, Man- 
chester, Mr. Richard Roberts, C.E., was entertained by a few of 
his old employés. Mr. W. Heywood was voted to the chair. 
Among those present were Messrs. James Hodgkinson, Hum- 
phrey Jones, Robert Clulow, Samuel Oddy, Job Sheppard, 
James Davis, William Cook, John Bailey, James Bailey, Matthew 
Bailey, P. Jones, Charles Millward, and Duncan Crighton Interest- 
ing anecdotes were related respecting the invention and introduc- 
tion of the self-acting mule and other machines, with which Mr. 
Roberts’ name is associated.—Mr. Oddy, in making a few observa- 
tions on the self-acting mule, said that, with some slight modifica- 
tion, the mule in use at the present day is the same in general prin- 
ciple as was first invented by Mr. Roberts. Other gentlemen spoke 
on the vast amount of good that Mr. Roberts has done in the 
mechanical world, not only in inventing machines, but also by in- 
troducing a systematic division of labour. Mr. Roberts’s improve- 
ments in public clocks were also discussed, and it was stated that he 
was the first to introduce cast iron for wheels and bearings to reduce 
friction. Several speakers alluded to the great respect in which Mr. 
Roberts is held by all who have worked for him.—Mr. Roberts said 
he was happy to have the pleasure of meeting so many old faces, 
and for the expressions of goodwill which he heard expressed. Aiter 
Mr. Roberts had retired it was resolved that a provisional committee 
be appointed, with Mr. Wm. Heywood as chairman, for the purpose 
of considering the propriety of presenting an address or testimonial 
to Mr. Roberts, expressive of the high esteem in which he is held, 
and of the great benefits which he has conferred on the mechanical 
world by his talents. The best thanks of the meeting were given to 
Mr Heywood for presiding and for suggesting the meeting. 
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PATENT TRIBUNALS.* 
By Witu1am Spence, A.LC.E. 


Tux number of patents in force on the Ist July last were about 

as follows :— 
Under the old law .. 1. oc oc oo 08 oo vo» 2586 
Under the new law— 
Patents under 3 yearsold .. .. .. 5,850 
Do. over 3 years and under 7 years 3,850 
Do, over7 years and under 14 years 400—10,100 
12,586 

Thus speaking, in round numbers, it may be said there are 12,000 
patents now in force, and the amount of property represented by 
this number of patents (which is continually increasing) is surely of 
sufficient value to entitle it to consideration. When, therefore, we 
turn to the existing tribunals for trying conflicting rights, and find 
that, according to the testimony of the judges themselves, they are 
most defective, it becomes a serious question for patentees to con- 
sider whether some remedy cannot be provided by which patent 
property may be rescued from its present state of insecurity. Un- 
doubtedly there are inherent difficulties in settling patent questions, 
but this is no reason why obvious and acknowledged defects in the 
existing tribunals should be allowed to continue without any effort 
being made to remove them. 

The strong language used by the judges in condemnation of the 
ordinary mode of trying patent cases is wpars | of notice as showing 
the impossibility of working the system satisfactorily. 

I think the chief objection to the present system lies in the mode 
of initating the trial by a scientific contest of professional witnesses. 
The adoption of this plan has naturally increased the artificial 
character of the pleadings, the uncertainty of the case to which the 
court has to apply the law, and the difficulty for the jury of dis- 
entangling the facts from the technical science. 

Mr. Grove in an article in the “ Jurist,” in the early part of last 
year, alludes to this defect in the following terms :—* A plaintiff 
patentee has all at stake—an alleged infringer comparatively little ; 
the former, therefore, is provided with an array of counsel and 
scientific witnesses, which gives him an immense advantage when 
subjects are discussed unknown to the majority of judges and jury- 
men. The case is shaped adroitly, and the minds of the jury are 
generally moulded into the groove laid down by the advocate for 
the plaintiff, without being at all conscious of it. The cases 
generally last so long that, in spite of every desire to do justice, 
weariness prevents proper attention to the defendant's case ; all that 
is interesting in the scientific questions having been already ex- 
hausted, and ultimately the counsel for the plaintiff has a general 
reply.” Then, after mentioning the advantage to the plaintiff, of an 
opening and reply by counsel, he adds—* On the other hand, as 
against the plaintiff, it not unfrequently happens that a patent for a 
valuable invention is upset by an unforeseen defect in the specifica- 
tion.’ 

According to Mr. Grove, whose well known ability and ex- 
perience entitle his observations to attention, it would appear that 
the present mode of procedure enables a plaintiff, who has sufticient 
capital to devote to a trial, to gain a considerable advantage by ex- 
tending his case, by the aid of an imposing array of counsel and 
scientific witnesses, to the point of producing weariness in the court 
and jury. This is one aspect of the case, but then another 
is that a plaintiff patentee has to choose between the course 
described and that of running a great risk of detriment to his patent 
right by an adverse verdict. It is the custom for defendants to 
organise an attack upon the plaintiff's patent with the same combined 
force of counsel and scientific witnesses, and the plaintiff, therefore, 
finds himself compelled to protect his patent at great expense so as 
to cover every point of attack as far as he can foresee it. Besides, a 
plaintiff patentee has too frequently to encounter the combined force 
of a confederacy of defendants whose common purse enables them to 
carry on the warfare with crushing effect. But there is no means of 
placing any effectual check onfabuses of this kind under the present 
system. ‘lo use Mr. Grove’s words, “Great defects exist in the 
trial of patent cases, some of which are incident to other forms of 
litigation, but some are peculiar to patent cases.” 

Then, besides the defects referred to, there is the enormous sacrifice 
of time involved, iirst, in getting up acase and then in waiting to 
have it tried. This and the actuai expense of a trial render it 
impossible for many patentees to protect their patents against 
infringement. So that, without prolonging any remarks on the 
defects in patent tribunals, it may be assumed that there is an 
absolute need of radical improvementin them so as to give to patent 
property a reasonable amount of security. And we have seen that 
the amount of property at stake is so great as to render its adequate 
protection a matter of considerable social consequence. 

In adverting to the remedy for the evils I intend to examine 
Mr. Grove’s suggestion, and to point out in what respects I agree 
with him, and in what I differ from him 

Mr. Grove says:— My idea is to have a court for advising the 
Crown on the grant of Letters Patent, for fixing the term for which 
they should be granted, for trying patent causes, and for examining 
and reporting on applications for prolonging the monopoly. The 
idea of a special court for trying patent causes is not new; it has 
been frequently discussed, and viewed with favour by many mem- 
bers of the bar; it has been alluded to by judges from the bench, 
and has been not unfavourably regarded by patent agents, attorneys, 
and others conversant with patent cases. 1 would, however, give 
such a court jurisdiction beyond that of merely trying patent 
causes, I would transfer to it the functions exercised at present by 
the Attorney and Solicitor-General, with enlarged powers, or rather 
with the intention that the court should exercise the powers now 
vested in the law officers of the Crown in a more judicial and less 
ministerial mannar. 

Mr. Grove's plan (as may be gathered from this and other portions 
of his article) consists of three branches of judicial labour. 
1. Fixing the term for the patent. 2. Trying patent causes. 
3. Reporting on applications for prolongation of the term of patent 
right. As to the first branch, I do not agree with Mr. Grove. He 
proposes that every application fora patent should, in the first 
instance, be referred to the new court, and that “the claims should 
be heard upon petition in open court, where any opponent should 
also be heard, and the merits of the invention thus discussed, as far 
as they could be, at such a stage.” Instead of the provisional specifi- 
cation being, as now, a sealed document, it is proposed to make it 
public as soon as it is deposited, and instead of the patent being 
granted as now, on mere application, at the entire risk of the 
applicant (unless it be opposed), it is proposed to give the court a 
discretion as to the granting of a patent at all, and, in any case, to 
fix the term of the patent right according to what shall appear to 
the court to be the merit of the invention. 

The great difficulty, as it appears to me, in the exercise of such a 
function by a court, is the embryo state of the invention at the time 
of the original application for provisional protection. Mr. Grove 
appears to have some sense of this difficulty by his inserting the 
qualification expressed in the words, “ as far as they could be eteech 
a stage,” with reference to the preliminary discussion of the merits 
of the invention But the difficulty is more likely to be brought 
home to the mind of a patent agent than of a barrister, because a 
patent agent is ordinarily consulted on inventions prior to a patent 
being taken out, and he suggests the form of provisional specification 
adapted to secure the essential parts of the invention, reserving the 
subsidiary parts to be determined by experiment in time to be in- 
serted in the final specification, whereas the barrister is seldom con- 
sulted except upon the final specification, or after this has been filed, 
The patent agent is necessarily more familiar with inventions in 
what I have called their embryo state than the barrister; and this is 
probably the reason why patent agents oppose the opening of pro- 
visional specifications to the public before the final document has been 
filed, while barristers are found to advocate it. From my own ex- 
perience of patents I am convinced that many inventions of merit 
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cannot be duly appreciated before experiment, and that their merits 
could be discussed at all at the stage proposed with a view to deter- 
mining whether they were worthy, in the eyes of a court, of being 
protected by patents. 4 ; 

I altogether doubt the practicability of the following suggestions 
of Mr. Grove:—*“ In considering the question of what was the sub- 
ject of a patent, the court would not, if it did its duty, take the 
narrow ground hitherto adopted, and say that everything was a 
sroper subject for a patent which was new in the sense of no one 
as practised it before, and of its having some, though ever so 
little, utility, it would look to substantial merit, to inventions which 
promised efficient service to the community, and adjudge accord- 
ingly. It might possibly, in rare cases, reject a meritorious in- 
vention; but this would be less injurious than the present state of 
doubt and confusion. By having the power of naming the time for 
which letters patent should be granted, the monopoly would bear a 
proper relation to the merit of the invention.” 

I doubt the practicability of a court choosing out of the mass of 
inventions, with anything like accuracy, those ‘which promised 
efficient service to the community,” and assigning to them their 
respective values, so as to give to each a term of patent right which 
“would bear a proper relation to the merit of the invention.” 

Mr. Grove meets the supposed objecticn that “ the court would, as 
the Attorney and Solicitor-General do, grant all demands, or so large 
a number of them as to make it hardly worth while to have the 
discretion vested in it,” by referring to the mode in which the 
Judicial Committee of the Privy Council have been in the habit of 
exercising their discretion with respect to prolongations of patents. 
But this, | submit, is quite a different case. Patents are fourteen years 
old when presented to the committee; evidence of their practical utility, 
and of the inadequate remuneration of the inventor, is produced ; 
and the practice has been simply to ascertain whether any case of 
hardship on the patentee exists, and, if so, to grant a prolongation of 
the term; but, if otherwise, to refuse it. 

The exercise of a discretion of this kind is as different from that 
proposed as a retrospective decision is from a prospective. In the 
one case there exist data on which to found a judgment; while, in 
the other, many points require to be settled by experiment before 
any accurate judgment can be formed. 

Then there is a very serious objection to the plan in the time the 
investigations would occupy. At present there are 3,000 applications 
for patents in a year. How long would it take to dispose of these so 
as to give to each the attention which is implied in hearing a discus- 
sion of their respective merits, with a view to the exercise of a dis- 
cretion to the extent of withholding the grant or of proportioning 
the length of its term to the value of the invention ? 

On the foregoing grounds, with others, I venture to doubt the 
practicability of any plan of preliminary investigation of the merits 
of inventions before granting patents, whether in the form proposed 
by Mr. Grove, or in any other form that I have known to be sug- 
gested, preliminary investigation can only be used to check irregu- 
larity of practice, and to see that proper provisional specifications are 
deposited. But I pass now to the second branch of judicial labour 
proposed to be assigned to the court—that of trying patent causes. 

Here I am happy to find reasons for accepting the statements of 
Mr. Grove, and it is, undoubtedly, a satisfaction to my mind to feel 
that the cause of a special tribunal for trying patent causes has the 
benefit of so able an advocate. I quite agree with him that “ the 
judges of the new court should be chosen from practising barristers 
of a certain standing.” I also admit that “ nothing qualifies a man 
for testing the truth in judicial investigations so well as practice at 
the bar.” Mr. Grove’s qualified acceptance of the suggestion of a 
scientific assessor to sit with the judge appears to me likewise to be 
correct. ‘The judge ought to be unfettered, and alone responsible for 
the conduct of the case; and, therefore, in those cases in which it 
was advisable to afford him scientific aid, the scientific man or men 
called to aid him should be subject to his control. 1 think, with him, 
that it would be better for the judge to “have power, as the law 
officers now have, by section 8 of the statute 15 and 16 Vic., c. 83, to 
call in occasional aid,” than to appoint a permanent assessor. 
Mr. Grove makes the fellowing valuable remarks on the probable 
working of the court. “In trying patent cases the court, by having 
its entire attention directed to scientific matters, would be able to 
deal more satisfactorily with scientific witnesses ; would detect their 
fallacies and appreciate their sound evidence; and thus be able to 
unveil the truth to a jury with more success, be it said with all 
respect, than judges who have only occasionally to devote their 
minds to a class of subjects requiring a peculiar apprenticeship fairly 
to master them. The court would analyse matters of fact, leaving 
them to a jury, so as to do away, in some degree, with the advantage 
gained by the more skilful advocate. The pgm | power of 
granting new trials, in the hands of such a court, would be of great 
advantage. All the interlocutory matters, such as the settling par- 
ticulars of breaches and notices of objections, would be more fully 
gone into and wore satisfactorily settled by such a court than they 
are in the present scramble before a judge at chambers.” 

All barristers of experience in patent trials know the trouble of 
settling particulars of breaches and notices of objections, and I think 
they would bear out Mr, Grove’s remark in characterising the pre- 
sent proceedings before a judge at chambers as a scramble. 

The following additional remarks of Mr. Grove on the probable 
working of the court are also worthy of attention. “ Questions of 
disclaimer and memoranda of alteration would be fully and openly 
discussed before the court, and the publicity of these matters would 
not only have its recognised effect of compelling the court to give 
the fullest and most careful attention to the questions on this head 
brought before it, but would enlighten those sections of the public 
interested in the patents discussed as to the real merits of the 
patentees. These discussions would have the proper effect of 
giving increased stability to meritorious, and of exposing frivolous 
vatents. 

, Mr. Newton has repeatedly drawn attention in his journal to the 
defects in the present mode of administering this part of patent law, 
and to me it has appeared to be the most defective part of the func- 
tions of the law officers, arising no doubt from the little time which 
they have at command for the purpose, compared with the great 
amount of attention which some points connected with disclaimers 
and memoranda of alteration require. It is probable that the pro- 
posed court would do much towards remedying the defects in this 
part of the administration of the law. 

Mr. Grove also says, “The court would have the powers now 
vested in the law officers of the crown in the judges trying patent 
causes, and bearing arguments on them in banco, and in the judicial 
committee of the privy council.” By this arrangement there would 
be a consolidation of the functions of the present separate autho- 
rities, which would in all probability have a tendency to give 
strength and consistency to the proceedings, besides it would avoid 
the necessity of applying to different courts, with the riskof opposite 
decisions, thereby incurring uscless expense, The argument of the 
Lord Chancellor, with reference to the Bankruptcy Bill, appears to 
me to be applicable also to such a court as this, wherein he speaks 
of “the benefit that would result from the establishment of an all- 
sufficient tribunal that would be able to administer justice in all its 
branches, and would set the example of a court competent to dis- 
charge its duty without dancing the suitor to and fro to enable him 
to get a fragment of justice in one place and another fragment else- 
where.” 

The same learned authority said, “We in England suffer under 
evils which have grown up from the fact that a great portion of 
justice is administered by one tribunal, and another equal or larger 
portion of justice is administered by another; the tribunals being 
frequently antagonistic and opposed to each other, so that, in point of 
fact, justice is constantly elaborated by a system of counter pro- 
cesses.” This remark might be abundantly illustrated by a reference 
to the history of many patent cases. And who will doubt the 
anomaly of such a state of things? Hence it will appear that 
Mr. Grove’s proposed court would possess an element of strength in 
its concentration of jurisdiction. 

I will only briefly suggest that, in order to ascertain some prac- 








tical features relative to the functions of the proposed court, it might 
be advisable in the meantime for the ordinary courts of law to refer 
all scientific points to arbitration, and in cases wherein the parties 
could agree on terms it would be desirable to refer the whole matters 
to arbitration to be conducted in public. 





THE ACTION OF WATER ON LEAD.* 
By Dr. F. Crace Carvert, F.R.S. 


I wovtp not have troubled this section with bringing before them 
a subject which has been noticed by them several times already if 
these researches (which were made in connection with a select com- 
mittee of the Sanitary Association of this city) had not presented 
some interest on several points—namely, the action on lead of a 
water supplied to a largo population, the determination of the 
quantity of lead that the same water took up in a given length of 
time, and, further, with the hope of removing from the minds of 
some chemists the impression that soft surface water does not act 
upon lead. 

These experiments have extended over a period of more than 
twelve months, and above 300 samples of water have been tested, 
and led to the following conclusions :— 

First, that the water supplied to Manchester, and passing through 
a lead pipe used as a supply pipe, was for four days highly charged 
with lead compounds, and that the quantity gradually decreased for 
six weeks, when the water ceased to absorb lead. But if, during 
that period, the water were allowed to remain in contact with 
the pipe for twelve hours, its action was still very marked, and it 
may be stated that, at the end of six weeks, the water still contained 
2-L0ths of a grain of lead per gallon, and after three months 1-30th 
of a grain was found. 

Secondly, experiments were made on five samples of piping of 
the following description:—No. 1, extra tinned lead piping; 
No. 2, ordinary tinned lead piping ; No. 3, best or virgin lead piping ; 
No. 4, common lead piping; No. 5, block-tin piping. The water 
was left in contact with these pipes for twelve hours, and, with the 
exception of the one last mentioned, all were acted on, the propor< 
tion of lead taken up by the water from the lead vi pes amounting to 
from 1-10th to 3-10ths of a grain per gallon. aters containing 
these quantities of lead per gallon are quite sufficiently charged with 
that compound to prove injurious to health if used as a beverage. 
1 may substantiate this statement by the fact that four samples of 
water, which | have lately examined as having injured the health of 
the inhabitants of this city, contained from 1-10th to 3-10ths of a grain 
of lead per gallon. Therefore there can remain no doubt that the 
water of this city may become sufficiently charged with lead to in- 
jure the health of the inhabitants, 

Mr. Crace Calvert concluded his remarks by stating that op 
allowing water to remain for some time in the pipes, and then again 
bringing them into constant use, the action of the water on the pipes 
is greatly increased. 


ON THE RESISTANCE OF SHIPS.f 
By Prof. W. J. Macquorn Rankine, LL.D, 


Tue author states that the investigation te which this paper 
relates was founded originally on experimental data supplied to him 
by Mr. James R. Napier in 1857, and that its results were success- 
fully applied to practice in 1858, and subsequently, to calculate 
beforehand the engine-power required to drive, at given speeds, 
ships built by Mr. J. lt. Napier. He refers to previous investiga- 
tions of the effect of friction in resisting the motion of a ship 
through the water, but remarks that those investigations could not 
be expected to yield definite results, because in them the velocity of 
sliding of the particles of water over the ship's bottom was treated 
as sensibly equal to the speed of the ship; whereas that velocity 
must vary, at different points of the ship's bottom, in a manner 
depending on the positions of those points and the figure of the ship, 
being, on an average, greater than the speed of the ship in a propor- 
tion increasing with the fulness of the ship’s lines. He then explains 
the general nature of the mathematical processes by which tho 
friction can be determined. Their results, in the exact form, are 
very complex ; but they can be expressed approximately, for prac- 
tical purposes, by comparatively simple rules. Examples are given 
of the application of those rules to experiments by Mr. J. Tt. Napier, 
the autaor, and others, on steam-ships of very various sizes, forms, 
and speed. 

The principal conclusions arrived at are :—That friction constitutes 
the most important part, if not the whole, of the resistance to the 
motion of ships that are well-formed for > that its amount can 
be deduced with great precision from the form of the ship, by proper 
mathematical processes ; that the engine-power required to overcome 
it varies nearly as the cube of the speed, and as a quantity called the 
“ augmented surface,” which is the quantity to be considered in fix- 
ing the dimensions of propellers; that the friction consists of two 
parts, one increasing and the other diminishing with the length of 
the vessel; that the least resistance for a given displacement and 
speed is given by a proportion of length to breadth, which is some- 
where about seven to one; but that excess of length is the best sido 
to err on. ‘The author states, as limitations to his theory, that it does 
not give the entire resistance of vessels that are so bluff as to push 
before them or drag behind them masses of “dead water,” nor of 
vessels so small for their speed as to raise waves that bury a con- 
siderable part of their bows; and, from the latter limitation, he 
deduces precautions to be observed in making experiments on models, 
in order that the results may be applicable to large ships. 








Tue Liwe-11GHt.—The Trinity Board have decided upon giving 
the lime-light three months’ trial for lighthouse illumination. This 
light has been substituted for the ordinary oil-lamp of Fresnel, in 
the South Foreland Lighthouse, where it will be continued for the 
next three months. The effect is very brilliant, although it is not 
equal to the magneto-electro light, which was for a long time in use 
at the same lighthouse. 


Lucirer Marcues.—Mr. Gore, a recent writer on this subject, 
gives some astonishing statistics respecting this branch of manufac- 
ture. ‘The firm of Messrs. Dixon employ 400 workmen, and generally 
have on hand £8,000 or £10,000 worth of timber. Each week they 
consume one ton of sulphur, and make 43,000,000 matches, or 
2,160,000,000 in the year. Reckoning the length of a match at 2}in., 
the total length of these would far exceed the circumference of the 
earth. Another calculation has been made, that the whole length 
of waxed cotton wicks consumed every year by one London 
manufacturer in the production of “ vestas” would be sufficient to 
reach from England to America and back again. The maguitude of 
the figures relating to the English manufacture of matches is, how- 
ever, insignificant when we turn to the Austrian production. ‘Two 
makers alone, M. Pollak, at Vienna, and M. Furth, in Bohemia, 
produce the amazing number of 44,800,000,000 matches yearly, 
consuming 20 tons of phosphorus, and giving employment to 600 
persons. The low price at which these necessaries of life are pro- 
duced is equally astonishing. M. Furth sells his cheapest boxes at 
one penny per dozen, each containing 80 matches. Another maker 
sells the plain boxes at twopence per 100, 1,400 matches for one 
farthing ; whilst a third maker sells a case of 50 boxes, each con- 
taining 100 lucifers, for fourpence. The imports of matches into the 
United Kingdom are of the value of £60,000 yearly, representing 
the enormous number of 200,000,000 daily. The daily consumption 
is 50,000,000 more than the above number, or upwards of eight 
matches each day for every individual in the kingdom. 





* Read at the Meeting of the British Association. 


+ Abstract of a paper read before the British Association (Section G.) 
Manchester Meeting. 
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Tus invention, by George Williams, of Liverpool, relates to the 
construction of kilns for the manufacture and revivification of animal 
charcoal when such animal charcoal is used for the purnfication and 
decolorisation of sugar before finallevaporisation. The kilns to which 
the invention especially refers are known as “clay kilns,” and have 
a series of rows of spaces for receiving the bones or spent charcoal, 
the outer surfaces of which present a large area for the action of 
heat generated in furnaces placed at either or both ends of kilns 
built about the usual size. In the flues between the series of rows 
of charcoal spaces the heated gases are conducted in a winding or 
circuitous direction, so that a saving in fuel may be effected. The 
oblong spaces for receiving the bones or spent charcoal are formed 
of hollow brick blocks or tile chambers fitted the one above and 
socketed into the other by projecting ledges and sunk spaces at the 
inner surfaces, so that, when built up, an air-tight shaft is formed, 
which is bound together by dowals or other arrangement at the ends 
or sides, and coated over with a non-absorbent of sulphur. 

Fig. 1 represents a longitudinal view of a double kiln, one half 
being in vertical section, the other in elevation; Fig. 2 a plan sec- 
tion of the same at A, B, just above the furnace bottoms; Fig. 3 a 
transverse section; Figs. 4 and 5, views of the clay blocks or 
lumps; Fig. 6 inner, and Fig. 7 outer, metallic tube plates, on 
which the short cooling tubes are cast; Figs. 8 and 9, the corre- 
sponding metallic plates through which the short tubes pass; and 
Fig. 8* a vertical section of the arrangement of metallic cooling 
tubes. 

a@ represents the outer brick walls, strengthened by metallic binders 
and tie rods 6; c, metallic beams or supports; d, the charcoal spaces 
or shafts formed by placing the fire-clay blocks or lumps e, the one 
above the other, the projections 7 of which fit into the sockets g. 
i the furnace; j the flues in which the direction of the heated gases 
is shown by arrows in Fig. 1; 4, horizontal divisional fire-brick or 
metallic floors resting on projections /, let into, moulded on, or other- 
wise fastened to the brick blocks or lumps; m, dampers; k! spy 
holes, suitable also for the admission of a hook to regulate the 
dampers m. The flues 7 give to the heated gases a serpentine direc- 
tion by the divisional floors 4, which are left alternately a short 
distance from the outer walls a and centre wall 2 ; the heated gases 
being carried direct to a chimney or under a drying floor, as desired ; 
0, metallic plates with short tubes p cast thereon, the former of which 
rest & and the latter pass through the bearing plates g; 1, the cool- 
ing tubes supported by the frame s; ¢, the annular gas escape open- 
ings ; u, the slides to allow the charcoal to be withdrawn. 


Captain BLAKELY AND Sm W. Anrmstrona.—Captain Blakely has 
published the following letter:—During the debate on the Patent 
Laws at the meeting of the British Association last week Sir William 
Armstrong related how he and Mr. Brunel were, in 1855, construct- 
ing a cannon, when they discovered that the method they had hit 
upon had been patented a few weeks before, whereupon they put 
aside their half-made gun. 1 was the patentee, and I have accord- 
ingly been held up to the readers of the provincial papers asa complete 
dog in the manger. In one paragraph I find myself figuring as one 
who, “ through mere caprice or obstinacy, withholds from practical 
application a discovery, neither using it himself nor allowing it to 
be used by others.” In another I see that on me is thrown the 
“ responsibility of depriving the country of an invention which 
might have been to its advantage.” ‘The facts are exactly the reverse 
of those supposed by the writers I have quoted. I both made 
many guns myself and allowed others to make them. To Sir Wil- 
liam Armstrong 1 gave especial permission to make experi- 
mental guns free of all licence, and offered a licence on all 
guns for England at a merely nominal rent. I even asked 
him to build one gun at my expense, and he actually did bore 
one for Mr. J. Longridge, who discovered the plan just after 
me, but before Sir William and Mr. Brunel. I have always been 
quite ready to admit that the second and third, and, indeed, all inde- 
pendent discoverers have equal merit with the first, if there be any 
merit in discovery. I confess I see none, but I do think Mr. Long- 
ridge and myself deserve thanks for giving up much timeand labour 
to developing the discovery, and, what is far more difficult, far more 
trying, persuading others of its value. We have left no stone un- 
turned to induce Government to try our plan fairly. I have even 
offered three times within the last eighteen months to construct and 
place at the disposal of Government, entirely at my own expense, a 
600-pounder gun. Sir William Armstrong confesses that he finds 
difficulty in constructing even a 300-pounder, and that against iron- 
plated ships huge shot must be thrown to crush in their sides. If 
he will neither himself build a gun capable of projecting such shot, 
nor let us do so, I cannot see that he is justified in throwing on us 
“the responsibility of depriving the country of an invention which 
might have been to its advantage.” I am no advocate of the present 
patent laws—lI believe in most cases they are injurious to inventors, 
and in few indeed necessary to foster discoveries—but the present 
case they do not affect, for both Mr. Longridge and I are and always 
have been ready to sacrifice any and all our rights which clash with 
the public interest. 
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Progress OF THE MetropouitaN Ratway.—The Metropolitan 
Railway is fast eating its way into the heart of the city. From the 
Great Western line at Paddington to the Yorkshire Stingo the line is 
completed. At that point the line commences to burrow under the 
Marylebone-road, better known as the New-road. Between the 
Stingo Tavern and Marylebone Church the works are in a very 
forward state, and from the church to Harley-street the tunnel is 
perfectly finished. 

Lonnon, CHATHAM, AND Dover Ratsway.— The works on 
the Metropolitan Extension of the London, Chatham, and 
Dover Railway Company's undertakings were commenced by 
Messrs. Peto and Betts, in February last, and the progress made 
has far exceeded expectation. The tunnel in the vicinity of the 
Crystal Palace is about 2,000 yards in length, and is perhaps the 
heaviest work onthe line. It passes through London clay, and in 
order to facilitate operations seven shaits have been sunk from the 
topof the hill down through the centre of the tunnel to the level of 
the intended railway. The shafts have been carefully bricked down 
to the arching of the tunnel, which has been constructed to the full 
size at these places. In order to prevent accidents from the trea- 
cherous nature of the soil, the excavation in the tunnel is carried on 
for a short distance, and then the brickwork is commenced and com- 
pleied for that distance to the full size of the tunnel, and then the 
operation of the excavation is repeated and the brickwork further 
extended. The aggregate length now completed is about 300 yards, 
or about one-ninth of the whole. Of course, the seven shafts give 
14 faces to work from. The work in the tunnel is carried on day 
and night, and the rate of progress is four yards per 24 hours. On 
other portions of the line the brick viaducts have progressed most 
rapidly and successfully, the aggregate length of them being about 
5,200 yards, including 600 arches of 30ft. span. Of these 300 have 
already been constructed. The length of girder bridging for cross- 
ing the public roads and thoroughfares is 500 yards, and about 
85 yards of it are ready for fixing the girders. The operations for 
making and providing the immense number of bricks required for 
these works are on a very large scale near the tunnel at Sydenham. 
With regard to the extension to Farringdon-street, it is not intended 
to wait for the completion of the bridge over the Thames, but, on 
the completion of the viaduct and railway to a point near the river, 
to erect a temporary station contiguous to the south end of Black- 
friars Bridge for the accommodation of the city traftic. 
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TO CORRESPONDENTS. 

*,* In consequence of the disastrous fire, by which our 
printer’s premises were almost entirely destroyed on 
Sunday last, our readers must be good enough to overlook 
a few possible typographical shortcomings i our present 
number. 

*," owe Sor binding the volume can be had from the publisher, price 2s. 6d. 


each. 

*,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
which, aster publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eyeot an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible srom this 
column. 

S. M.—The electric light has not been employed, so far as we are aware, for 
lighting the interiors of buildings. 

A Susscriper (Wolverhampton.)—Any maker of steam gauges will supply 
self-registering gauges Jor biast engines. 

WoRKMAN.—Apply to Messrs. Charles Macintosh and Co., New Cannon-street 
E.C., for prices of india-rubher cloth, and directions how to cement it. 

W. D. (Cannon-street.)—Apply to Rev. A. Rigg, Chester, in the workshop, 
connected with whose engineering school we presume the model to be made. 
W. T. (Salford.)—We apprehend your youth would not prevent your being 
accepted for service as un assistant engineer. Address your application ** To 

the Secretary of the Admiralty, Whitehall.” 

R. H.—You do not say at what pressure you wovld work your 8}-in. cylinder, 
20 in. stroke, at 100 revolutions, but taking 50lb. you would work up to 
about 25 actual horse-power. The Cornish boiler is more ecouomical of coat 
than the egg-ended pattern, and you had best have one about 5jt. in dia- 
meter and iGft, long, with a 2 ft. flue enlarged at the furnace end. 

SuBSCRIBER.—A Tin. copper boiler, \4in. long. one-sixteenth inch thick, and 
having a 3-in. flue, should, if brazed, and well inade, bear with sajety 50 lb, 
to the square inch. Its actwal bursting pressure ought not to Le less than 
500 lb. per square inch. If rivetted it might still be worked at 40 1b. Write to 
Mr. Charles Curtoys, 90, Cannon-street, B.C., for a circwlar of the private 
telegraph, recently described in THE ENGINEER. 

Loco.— You ask « very indejinite question : “* What is the tractive pover, in 
* pounds at the rails, of an ordinary narrow gauge contractor's locomotive, 
“with an initial pressure of 1001). per square inch?” You might as well 
have asked ** What is the ordinary power of a steam engine?” If your con- 
tractor’s locomotive have two cylinders, multiply the s;ware of the diameter of 
one piston by the effective pressure per square inch, multiply the product by 
the length of stroke, and divide the vesult by the diameter of the driving-wheel, 
all the dimensions being taken in inches. The quotient will be the tractive 
power in pounds at the rails. If you have but one cylinder take one-half the 
square of its diameter in inches und proceed as before. 


PARTZ’S AIR APPARATUS 
(To the Editor of The Engineer.) 

Sin,—The above arrangement, of which an illustration is given in Tur 
Enaineknr of this day, is patented by Mr. D’Argy, a gentleman residing in 
Paris, and I used one of these machines for blowing a smith’s forge 
when in Paris last year. 

The machine works well, and with great ease, and the patent was ob- 
tained in England some years since by M. D’Argy, which, of course, ren- 
ders Mr. Partz’s void, as it is in free use at the present moment, but I 
forget the date and number. AN ENGINEER. 

London, Sept. 13th, 1862. 


SELF-OVERFLOWING WELLS. 
(To the Editor of The Engineer.) 


Sir,—In reply to ‘ Matula Czli’s” important inquiry in Tur ENGinerr 
of the 13th inst. I would, from my experience in such matters, advise him 
to first sink or bore his well, and ascertain to what height the water will 
rise therein. He will then only have to adjust the level of his fields by ex- 
cavation, or by some other equally simple and inexpensive process, so that 
it may be a few feet below the surface of the water in the well. To ensure 
a copious overflow under favourable circumstances he may not have to lower 
the surface of his fields more than about 40ft. or 50ft. below their present 
level. 

Should ‘‘ Matula Cali” be induced to carry out this plan, I should be 
glad to hear of it, as it would afford another striking instance of the success- 
ful application of science to agricultural purposes, 

London, 19th September, 1861. J. 





INCLINED SIDES FOR IRON PLATED SHIPS, &c. 
(To the Editor of The Engineer.) 

Sir,—A paragraph, copied from the Mechanics’ Magazine, claiming for 
Mr. George Rennie the “arrangement of angular armour plates,” caught 
my attention in Tuk ENGINEER of yesterday. 

It may be interesting to Messrs. Rennie, Jones, Cowper, Coles, and 
others, advocating this system of armour plates, to know that the idea was 
described and illustrated well on for forty years ago, and if they will refer 
to No. 41 of the Mechanics’ Magazine for 1824, and No. 18 for 1827, they will 
there find an illustration and description of an iron or steel clad floating 
battery with inclined sides, showing that the principle was understood and 
appreciated, and put into shape at that period, thus at one blow demolish- 
ing all claim to the “invention” of inclined armour plates so pertinaci- 
ously advocated by each and all of the gentlemen just named. 


London, Sept. 14th, 1861. OBSERVER. 





THE WATER SUPPLY OF LONDON. 
(To the Editor of The Engineer.) 

Sir,—I observe, in your last publication of Tne ENGINEER, some remarks 
on Mr. Fairbairn’s rather premature announcement of a scheme for sup- 
plying the metropolis with water from Wales, in which you represent me 
as having estimated the cost of bringing water to London from the Bagshot 
Sands at £12,000,000. This is altogether a mistake, arising mainly from a 
typographical error in a return to an order of the House of Lords in 1852. 

The scheme which I laid before Lord Shaftesbury in that year, and which 
was included in the return referred to, was one for bringing the soft waters 
—not of the Bagshot Sands, as stated by you—but of the Green Sands in 
the neighbourhood of Hindhead and the Leith Hills, and my estimate was 
a not £12,000,000, as erroneously printed in the Parliamentary 
return, 

= a subsequent part of the same return, p. 36, the estimate is correctly 
given. 

Perhaps you will be kind enough to correct the unintentional misrepre- 
Sentation in your next impression. 

16, Great George-street, Westminster, 

18th September, 1861. —— 

THE ENGINEER can be had, by order, from any newsagent in town or country, 

and at the various railway stations ; or it can, if preferred, be supplied 

direct from the office on the following terms :— 

Half-yearly (including double number), lds. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 

e Ft — taken, an extra charge ef two shillings and|sixpence per annum 
THE ENGINEER 1s registered for trensmission abroad. 


Joun Freperic BATEMAN. 
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THE MANUFACTURE OF IRON AND STEEL, 


Ir is sometimes difficult to determine whether 2 man, 
making some unsound statement, is deceiving himself or 
is wilfully endeavouring to deceive others. We prefer 
the first supposition in the case of Mr. Robert Mushet. 
A letter of his, which appears in another column, may have 
been written in sincerity, but its statements are most un- 
trustworthy, and the fact that it is substantially an attack 
upon a rival inventor, which attack is concealed under a 
plausible criticism of the patent laws, gives it a look 
which, we confess, we don’t like. In the first place, it sets 
out with a conspicuous blunder. It is attempted to be 


shown that, a patent having issued for a certain invention, 
7 the fruits of the inventor’s labours are snatched from 

him” by the grant of a subsequent patent, to another in- 
ventor, for what may or may not have been the same thing. 
The case is the well-known one of Martien’s and Bessemer’s 





atents respectively. Now it is notorious that almost any 
invention may be patented by a dozen or more inventors 
successively. Any examination of a patent claim by the 
law officers of the Crown is hardly Caster than a legal 
fiction, the inventor being generally left to take his chance 
of the novelty of his invention, knowing, as he must, that 
if he has been anticipated, especially in the patent office 
itself, his patent is valueless. So, if Mr. Bessemer re- 
patent Mr. Martien’s invention, Mr. Bessemer simply loses 
his money and his pains. - The mere existence of his patent 
in such case is not of the slightest account, unless as an in- 
cident to needless, and, indeed, dishonest litigation. There- 
fore, no issue of a patent for a re-invention can snatch away 
the fruits of the labours ofthe originalinventor. Any pretence 
to the contrary is transparently erroneous. Mr. Mushet, 
however, goes on to inform us that, “ on the 15th Septem- 
ber, 1855, Mr. Martien filed a patent “ for decarbonising 
melted cast iron.” ‘To decarbonise is to deprive of carbon. 
Now, Mr. Martien’s invention, as set forth by himself, was 
not for “ decarbonising,” but for “ purifying” iron “ when 
in the liquid state,” and among iron masters there is “ all 
the difference” between “ decarbonising” and “ purifying” 
iron. No decarbonised iron would require puddling, 
whereas Mr. Martien’s invention was for a mode of treating 
iron preparatory to puddling it. On areference, moreover, 
to Martien’s specification, it is apparent that his process 
could not decarbonise the iron, even if he had intended it to 
doso. He proposed to blow air among it, not while confined 
in a vessel, but while it was flowing from the blast-furnace 
to the moulds. ‘To decarbonise iron by the atmospheric 
process requires a continued injection of air for several 
minutes, generally for nearly half an hour. No such 
result could be attained while the iron was in flow, for 
a few seconds, any more than it could be attained by the 
jets of steam in the puddling furnace, once patented by 
Mr. Nasmyth. But, examining Martien’s contrivance 
more closely, it appears to have | Has impracticable. He 
preferred that the “gutters,” leading from the blast fur- 
nace, should be of cast iron. With cast iron gutters, one 
or the other of two results would follow; the flowing 
liquid iron would be immediately chilled, or the gutters 
would be immediately burnt out. Even had not Mr. 
Martien proposed cast iron for his gutters, his only alter- 
native, so far as we can see, would have been fire clay, 
and it is needless to say that this could not withstand 
the alternate heating and cooling incidental to the inter- 
mittent flow of melted iron over it. Mr. Mushct, there- 
fore, is not justified in stating, as he does, that Mr. 
Martien filed a patent, at the time named, for “ decar- 
“bonising melted cast iron,” inasmuch as he did not 
mention decarbonising at all; his purpose, by his own 
showing, was not to decarbonise it, although the abstrac- 
tion of a small quantity of carbon might have been inci- 
dentally contemplated ; furthermore, his plan could not 
decarbonise the iron, even had it answered its intended 
purpose; and, lastly, the plan was impracticable. Remem- 
bering that Martien did not mention “decarbonising,” 
his idea of his “ purifying” process was, evidently, desil- 
icatisation. Martien did not propose to make cither 
malleable iron or steel, knowing full well that his process, 
even if it could work as he intended, could not produce 
either of those substances. All of Mr. Mushet’s reasoning 
on the Martien process is, therefore, specious, and Mr. 
Mushet, if he is not ‘endeavouring to mislead others, is 
grossly deceiving himself. 

Before Mr. Martien’s specification had been published by 
the Patent Commissioners, to wit, on October 17th, 1850, 
Mr. Bessemer patented his famous process for making 
malleable iron and steel, a process which deprives the iron 
of nearly all its silicium and carbon, and which is not only 
practicable, but in extensive and profitable use. He 
retained melted cast iron in a vessel, blowing into it air 
under pressure until the metal was not only “ purified,” 
but practically “decarbonised.”. Had Mr. Martien’s 
patent (which is still in force, the £50 stamp having 
been paid) covered this process, Mr. Bessemer’s claim 
would not be worth the paper on which it is written, 
and he would have been effectually prevented from going 
on as he has done. As it is, any asthmatic old furnace man, 
who had coughed a little oxygen over the stream of melted 
iron flowing from a blast furnace just tapped, would stand 
as good chance as Mr. Martien in an attempt to overthrow 
Mr. Bessemer’s patent. We doubt very much if, by this 
time, Mr. Martien stands in any need of nudging as to 
his rights, either by Mr. Mushet or any one else. We 
cannot understand, either, why Mr. Mushet, with his 
quick knowledge of iron making, should be so anxious for 
the rights of Martien, unless he, Mr. Mushet, had failed 
to engraft upon the Bessemer process, and to his own satis- 
faction, a certain plan touched upon in his letter, and to 
which we shall presently refer. We wish first, however, 
to call attention to another patent of Mr. Martien’s, now 
lapsed, we should say, in consequence of the £50 stamp 
not having been paid. On the 16th September, 1856, 
nearly a year after Mr. Bessemer’s patent, and long 
after his process had become famous in both hemispheres, 
Mr. Martien puts his name to aclaim for the following 
extraordinary processes :— 

“ Applying to and disseminating through and amongst 
“ fluid iron, or fluid metal possessing the characteristics of 
“iron of any kind, form, or description whatsoever, as it 
“ flows from, or whilst in a transition state, from a melting 
“or remelting furnace, cupola, fire vessel, or place of any 
“kind or form whatsoever from which fluid iron may or 
“can flow (except from a smelting furnace), atmospheric 
“air, oxygen gas, chlorine gas, hydrogen gas, carburetted 
“hydrogen gas, or any desirable vapour, gas, or gases, 
“separately or combined, and in a natural state, or in a 
“more or less heated state, as may be required, for the 
“ purpose of heating, oxidising, deoxidising, carbonising, 
“ decarbonising, purifying, strengthening, changing the 
“nature of the metal more or less, whatever the form, 
“character, nature, or name the metal may have or be 
“known by in consequence wholly or in part of such 
“treatment. Also in applying to and disseminating through 
“and amongst fluid iron of any kind, form, or descrip- 


“tion, as it flows from, or whilst in a transition | 





“state from a melting or remelting furnace, cupola, 
“fire vessel, or any place of any kind or form bon 
“which fluid iron may or can flow (except from a 
“smelting furnace) nickel or matter containing nickel, 
“zine in the form of an oxide or otherwise, manganese in 
“the form of an oxide, carburet, or otherwise, carbonating 
“matter of any kind or compound containing carbon, 
“kaolin or any matter containing kaolin, chloride of 
“sodium, chlorates, carbonates, nitrates, or any saline, 
“alkaline, vegetable, earthy, mineral, or metallic matter 
“or matters, separately or combined, and in any form, 
“state, or condition that may be desirable for the purpose 
“of oxidising, deoxidising, carbonising, decarbonising, 
“ purifying, alloying with the iron, or any matter con- 
“tained in the iron, strengthening, changing the nature 
“ of the metal, more or less, whatever the form, character, 
* nature, or name the metal may take wholly or in part, in 
* consequence of such treaement.” 

Whew! What is to be thought of that? What a pity 
that such a comprehensive claim should rest upon an im- 
practicable foundation—upon the treatment of iron “as it 
“ flows from or is in a transition state from” such and such 
vessels! The wording of this claim is sufficient to show 
how far, in his patent dated a year and a day previously, 
Mr. Martien had contemplated the Bessemer process. 

Now for Mr. Mushet’s grievance. On the 22d September, 
1856, he obtained, he tells us, “a patent for adding to 
“ Bessemer metal a metallic compound or alloy composed 
“essentially of iron, manganese, and carbon.” “Now what 
did Mr. Mushet patent this compound for? In his patent 
of 4th January, 1856, Mr. Bessemer had clearly pointed out 
that manganese might be advantageously used in his process, 
and on the 15th March of the same year, or six months 
before Mr. Mushet’s patent, Mr. Bessemer took out another 
patent in which he said that, towards the end of the process, 
some of the iron might become oxidised, and that it would 
be well to introduce some carbonaceous matter, as carbonate 
of iron, rich in carbon, to correct this. On the 31st May, 
1856, also, Mr. Bessemer, in another patent, showed how 
scrap iron or steel and also manganese might be introduced 
into the converting vessel towards the end of the process, 
and on the 19th August, 1856, or more than a month before 
Mr. Mushet’s patent for his “triple compound,” Mr. Bessemer, 
in yet another patent, described the melting of pig iron in 
a secondary vessel, and its introduction, in the melted state, 
into the charge undergoing conversion, and towards the 
end of the process. Surely Mr. Bessemer had patented 
every necessary combination of iron, carbon, and 
manganese, and if he has, as Mr. Mushet alleges, gone 
wrong in the addition of silicium, that is his own affair 
at the most. It doesnot appear that Mr. Bessemer’s patent 
of February last was for the “ triple compound,” but for the 
combination of that compound with silicium, making a 
quadruple compound. ‘The grant of Mr. Mushet’s first 
patent of Sept. 22, 1856 (there were two of his on that 
day), furnishes a case of the very impropriety of which he 
is now complaining. In that patent he claimed a compound 
sufficiently indicated in Mr. Bessemer’s previous patents. 
Mr. Mushet, we are inclined to believe, had arrived at this 
compound through his own reasoning and experiments, but 
that did not make it the less Mr. Bessemer’s, .And Mr, 
Muslet must be well enough aware of this for the follow- 
ing reasons. ‘The existence of manganese in the iron, and 
the introduction of an additional quantity of carbon, to- 
wards the conclusion of the conversion by the atmospheric 

rocess, are important, and, perhaps, indispensable. Could 
Mr. Mushet have covered this he could have made his own 
terms with all users of the atmospheric process. But, so far 
from. this, he has never been able to enforce his claim, and 
has, accordingly, allowed his patent to lapse by not paying 
the £50 stamp. 

We agree with Mr. Mushet that patents should not issue 
to different men at different times for the same thing. But 
the cases he has instanced are not in point, except so far 
as they injure his own claims and those of Mr. Martien. 
We sincerely hope that a better mode of issuing patents 
will one day prevail. 


THE PORTLAND BREAKWATER. 


As a breakwater, the great work at Portland, estimated 
to cost about £1,000,000, is now well nigh completed. It 
was begun nearly thirteen years ago, under the direction 
o!’ the late Mr. Rendel, and, notwithstanding the length of 
time during which it has thus been in progress, it has been 
prosecuted with great vigour. It now forms a great arti- 
ficial ridge of broken stone, a mile and a half long (exclu- 
sive of an opening of 400ft. at a distance of 1,900ft. from 
cme end), 100ft. high in the deepest part, and 300ft. wide 
et the base. It stretches from the Island of Portland, at 
first in a north-easterly direction for 1,900ft., then opening 
<400ft. for the passage of vessels, and afterwards extending 
rover 6,000ft. due north, and for nearly half way across the 
‘bay. ‘The superstructure of the northern section and a 
massive fort remain to be built, but more than 5,000,000 
tons of stone have been already used. It is estimated, 
however, that more than 1,000,000 tons will be still 
required. ‘lhe low-water area of the harbour enclosed is 
2,107 acres, of which 1,290 acres vary from 5 to 11 fathoms 
in depth. This area is considerably greater than that 
enclosed by Plymouth breakwater, and far greater than 
that other of any artificial harbour in the kingdom. The 
anchorage is a stiff blue clay, free from rock or shoal 
throughout. 

The works have, as is well known, been executed by 
convict labour. ‘The material for the breakwater was fur- 
nished in abundance from the vast quarries at hand, and 
the mode of execution has been the simplest possible. 
The stone was taken from the quarries down inclines, the 
loaded trucks, in their descent, —s up the empty ones. 
Once upon the ground, or, rather, at the water's edge, a 
railway was carried out to successive distances on piles, 
and the stone tipped to the bottom. The fort at the 
northern end is to be 200ft. in diameter, 60ft. high, and to 
mount sixty of the heaviest guns. It will require four years 
or so for its completion, and although it is likely to be 
carried up in granite, something has been said of making 
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it of fifteen-inch (!) iron plates. ,The whole work, even 
in its present state, entitles it to rank as the British 
Cherbourg. 


THE STRENGTH OF GUNS. 

Ir has been lately stated that the Ordnance Select Com- 
mittee of Woolwich Arsenal, being anxious “ to prove the 
“ extreme power of resistance” of one of the 100-pounder 
Armstrong guns, have tested one with much severity and 
with the following results :— The gun has undergone one 
“hundred rounds of firing, with charges of 14 lb. of 
“ powder, and projectiles increasing in weight from 100 Ib. 
“to 1,000 lb. ‘The 1,000 lb. projectile was of such length 
“as to extend nearly two fect Tenent the muzzle. ‘Ten 
“‘ rounds were fired with these enormous bolts, and the gun 
“is reported to be totally uninjured. ‘The recoil of the 
“ gun was very violent. it is understood to be the unani- 
“mous decision of the Select Commitiee that no further 
“attempt should be made to burst it, as its strength is 
“ deemed abundantly sufficient for all practical purposes.” 
To those who know little of guns this may seem a severe 
test indeed; but those better informed will be aware 
that it is hardly if at all greater than a good cast 
iron gun of the same weight (70 cwt.) ought to with- 
stand. The 100-lb. gun is not far from 64in. bore, 
the 80-lb. Armstrong having a bore of Gin., the 
weight being 63 ewt. Let us sec, therefore, what has 
been done by cast iron guns of weights and sizes ap- 
proaching those of the 100-pounder experimented upon. 
Colonel Eardley Wilmot has stated, in the Institution of 
Civil Engineers, that a 68-lb. cast iron gun had been sub- 
jected to the following tests at Woolwich. With charges 
of 16 lb. of powder, or 21b. more than those used in 
the “extreme test” of the Armstrong gun, ten rounds were 
fired with a cylinder weighing 68 lb., ten rounds with one 
weighing 136 lb., ten with 204 lb., ten with 272 Ib., ten 
with 340 Ib., ten with 408 lb., ten with 476 Ib., and 
six with 544 lb., when the gun burst. A Spanish 32-lb. 
cast iron gun, weighing 45 cwt., had withstood the 
following rounds: 21 Jb. of powder, 64 1b, of shots and two 
wads, then 9 Ib. powder, 64 lb. shots and three wads, the 
last charge being repeated and fired 827 times without 
injury; then with 91b. powder, 96 1b. shots and two wads, 
then with 91b. powder, 1281b. shots and two wads; and 
then, successively, with 9 lb. of powder at each round, with 
160 lb,, 192 Ib., 224 Ib., 256 Ib., 288 Ib., 320 1b., 352 Ib., and 
384 lb. of shots when the gun was full to the muzzle. 
After this the gun was fired with 12 lb. powder, and 3201b. 
shots, 15 lb. powder, and 288 1b. shots, 18 1b. powder and 
256 Ib. shots, 21 lb., powder and 224 Ib. shots, 24 Ib. powder 
and 1921b. shots; and, finally, with 271b. powder and 
160 lb. shots, when the gun, full to the muzzle, burst. It 
thus took to burst the gun an aggregate of 3 tons 13 ewt. 
of powder, 25 tons 8 cwt. of shot, and 2 tons 19 cwt. of 
wads. 

An American 9-in. cast iron gun, weighing 81} ewt., 
had, Colonel Wilmot added, been fired with the following 
charges :—T wo rounds with 15 lb. powder anda 90 Ib. shot, 
then fifteen hundred consecutive rounds with 10 1b. powder 
and a 72 1b. shell, then five rounds with 15 Ib. onelee and 
one 90 lb. shot, then five rounds with 15 lb. powder and 
180 lb. of shots, then two rounds with 15 Ib. powder and 
270 lb. of shots, then three rounds with 151b. powder and 
288 Ib. of shells, then seven rounds each with 20 Yb. of 
powder and shot and shells weighing, respectively, at cach 
round, 3421b., 468 lb., 612 1b., 630 1b., 720 1b., 810 lb., and 
900 lb., when, at the last charge, the gun burst. 

Taking into account the great complication and cost of 
the Armstrong guns and the comparatively low “extreme 
“test” to which they have been subjected, for a few rotmds 
only, they cannot be considered to show any remark; able 
superiority. 

THE GREAT EASTERN. 

Ir is a wonder, now that the Great Eastern’s pad dle 
wheels are proved to have been too lightly fastened, tl rat 
their weakness was not foreseen and provided again st. 
They always looked light, considering their enorme us 
diameter and the short distance upon the shafts to which 
they were secured. They were 56ft. in diameter, and ve: *y 
narrow, were provided with no outer bearing, and tl te 
arms were “ dished” inward on both sides, yiving the sea 
an enormous leverage to break or wrench them off sidewisi 2. 
When two days out from Liverpool the big ship, it ap - 
pears, encountered a terrific gale, which completely swep t 
away both paddle wheels, and wrenched off the uppec 
part of the rudder post. From Thursday till Sunday (! ) 
she lay in the trough of the sca, rolling in a way to justify ” 
Sir Howard Douglas’ worst predictions,—everything : 
adrift, the passengers frightfully knocked about, thirty 01° 
so having broken limbs, and everything threatening that 
she would go down! Had her paddle wheels held on there 
1s reason to suppose the Great Eastern might have rode the 
sea comfortably and kept on her way. For the failure of 
the rudder post, unless it shall appear that it gave way 
before the paddles, may be traced to their loss. It is not 
likely that both paddles were carried away at the same 
moment, and the loss of one, with way on the ship, would 
immediately bring an enormous strain on the rudder, 
sufficient, no doubt, in such a sca, to break the stoutest 
fastenings. There can be little doubt that a rigid investi- 
gation will be made into ali the circumstances attending 
this disaster. 


THE PATENT QUESTION, 

THE Times has renewed its attack upon the patent laws, 
or, as we understand it, upon patents themselves. In. 
another column we have transcribed the second article 
upon the subject which has appeared in that journal within 
the last few weeks. Its confident tone, and the stand made 
against patents by the late Mr. Brunel, Sir W. Armstrong, 
Lord Granville, Mr. Scott Russell, Mr. Macfie, Mr. Deni- 
son, Q.C., Professor Rogers, and others, should convey @ 
warning to those who have property in inventions. There 
are thousands—more likely hundreds of thousands—of 
men who, for years, have no more believed that the right 
of property in invention would ever be called in question 


than that the right of property in land would be assailed. 
There are, as we can say from our own knowledge, a large 
number who still believe that no arguments which might 
be brought forward in favour of the abolition of the 
patent laws would have the slightest chance of practical 
success. Presuming that these men do not despise, how- 
ever they may differ from, the Times, let them read the 
article to which we have just referred, and take warning in 
time. That the subject will be brought before Parliament 
is likely, and bearing in mind that the chance of its 
success would not be worse than that of Mr. Gregory’s 
motion for the recognition of the Southern Confederacy, 
we need not be surprised at the early introduction of a 
Patent Abolition Bill. Enough has been seen to show that 
the theory of patents for invention, simple as it is, is much 
misunderstood, and it is from a misconception of their true 
position, more than from any wilful disregard of justice, 
that inventors have most to fear. ‘Thus far, certainly, no 
case has been made out against patents in the abstract, how- 
ever the notorious defects of our present mode of issuing patents 
—defects which we have often pointed out—may have been 
illustrated and commented upon. All that has been said 
in favour of abolishing patents is, palpably, devoid of argu- 
ment, and supported only by the predilections of those 
advancing the proposition, and the sympathies, interested 
or otherwise, of those entertaining it. But it happens that 
inventors and other owners of patent property, who, 
chiefly, if not exclusively, are interested in its protection, 
are in a minority, and that the majority of mankind, 
having no immediate interest in the matter, are not likely 
to trouble themselves with any profound consideration of 
its details, but will, most naturally, conclude that the 
Times must be right as long as it is decrying “ monopolies” 
and advocating “free trade.” Clearly as patentees may 
comprehend the true grounds of their rights, it has become 
necessary that others be made to understand them also. 

The notion of Sir W. Armstrong that the public may 
take, as a right, the “ primary ideas” of inventors cannot 
be seriously argued, inasmuch as inventors have indisput- 
able right to keep their “primary ideas” to themselves. 
The Zimes, which at first appeared to have overlooked this 
fact, now urges that everybody should be free, at least, to 
re-invent and use what has been already invented. Now, 
in order to apply this principle with any sort of justice, it 
has to be assumed, a priori, not only that every invention 
may be made successively by two or three persons, but that 
it would occur generally to the majority of men. It would 
have been hardly reasonable to withhold from James Watt 
all reward for his invention on the ground that, in a year 
or two, there would turn up a second inventor, and, by and 
by, a third, both re-producing the same plan of condensa- 
tion. While, also, the fact that an invention of such 
unquestionable value had never been made before is a 
sufficient proof that it was not one to have occurred to 
ninety-nine men out of every hundred. ‘There can be no 
doubt that, without reference to Columbus and his egg, 
there are some inventions which are more “ obvious ” than 
others, but the Zimes is unfortunate in its illustrations of 
its ease for “extra multiplying wheels,” whether in a 
cream-freezer, or in any kind of mechanism, are not pro- 
perly patentable, and, if patented, could not be sustained, 
no “invention” being necessary for their application. A 
wheel, as such, is neither patentable in itself, nor does the 
addition or omission of a wheel, for the mere purpose of 
modifying speed, constitute invention. But if elements as 
simple wheels, springs, pistons, and valves, were combined in 
a successful flying machine, their application would be new, 
meritorious, and, while patents continued to be granted, 
clearly deserving of a patent. ‘True it is, as the laws 
now stand, a patent may issue for what could not withstand 
a trial in court, and, indeed, for claims which could hardly 
be carried into court. This, however, is no argument 
against patents, but only against the loose manner in 
which they are now granted. Beyond what patent law 
now recognises as affording valid ground for patent claims 
it would be very dangerous to go in attempting to deter- 
mine in advance what would and what would not be likely 
to be invented by successive inventors. And it would be 
still more difficult to determine whether one, or two, or ten, 
or twenty, or a thousand men, would be likely to invent the 
same thing, for, it must be borne in mind, the merit of the 
invention would depend much upon its sporadic or epi- 
demic occurrence. ‘There can, in fact, be no half way in 
the matter, and it must be assumed, at the start, that if 
one invention, embodying a new principle, would occur 
successively to two, ten, or ten thousand men, so would every 
invention. No amount of skill, care, or knowledge of the 
habits of invention would suffice for any just discrimination 
in this respect. But common sense, if not the most 
abundant experience, teaches us that real inventions do 
not thus spring up in common in a host of minds. Who, 
in his senses, would, because of the obvious simplicity of 
the steam engine, gravely say that he would have invented 
it had not Watt got the start of him? Who would 
seriously pretend that he could have written Shakespeare’s 
tragedies had they not been written in the time of Eliza- 
beth ? Hence, knowing as we do, and despite the energetic 
asseverations of the Zimes to the contrary, that real inven- 
tions only rarely occur in the same form to any two or 
three different men—still less to fifty or a thousand—we 
eannot think of claiming them as the common heritage of 
mankind. An invention of real importance, once patented, 
soon becomes so conspicuous that all are apprised of it, 
and its very notoriety would then preclude the supposition 
that it could be really re-invented. 

The Zimes, with a rashness which betrays not only a 
weak cause but an inexperienced and uninformed writer, 
insists, positively, that “meditative men, who pass their 
“ lives in discovering how we may yoke nature to work for 
“us,” have nothing to do with patents. Indeed! Was not 
the patentee, James Watt, a meditative man? Were not 
Thomas Lombe, Richard Arkwright, James Hargreaves, 
Henry Cort, Joseph Bramah, Frederick Albert Winsor, 
Edward Charles Howard, David Mushet, Arthur Woolf, 
and George Stephenson—all patentees—meditative men ? 
Were not Augustus Apple; , Robert Stephenson, Jacob 
Perkins, Richard Prosser, and Josiah Marshall Heath, 








meditative men? And are Richard Roberts, James Beau- 
mont Neilson, Joseph Whitworth, David Napier, Walter 
Hancock, Francis Pettit Smith, Charles Wheatstone, James 
Nasmyth, William Brydges Adams, William Fairbairn, 
Herbert Minton, James Young, and even Sir W. Arm- 
strong—all of whom either are or have been patentees, and 
generally most successful in their patents—are these to be 
Soaeled from the list of “meditative men who pass their 
“lives in discovering how we may yoke nature to work for 
“us?” Clearly not. And is it to be supposed that the 
inventions of these men (excepting Sir W. Armstrong, 
whose “invention” had been patented two years before 
him by Captain Blakely) would have been produced by 
every ninety-nine men in a hundred, “ working according 
“to the light of their own common sense, and applying 
“known mechanical principles?” Possibly not. Would 
the writer in the Zimes, with his own allowance of com- 
mon sense, have invented even the press on which that 
paper is printed—a press schemed by Richard M. Hoe, of 
New York, and made by Mr. Whitworth? We hardly 
think it. Depend upon it, the stock of common sense, 
however much it may show itself in “adding multiplying 
wheels” to freezing pails, is greatly over measured. 
There is much less of it than one might suppose. The 
authors of the most common sense inventions are often 
laughed at as being void of all sense. How long was it 
in course of discovery, that the friction of a locomotive 
driving wheel upon a smooth rail was sufficient for the 
propulsion of a heavy train? And let us look at cer- 
tain important inventions now making headway, many 
of them in the face of great obstacles, and from them 
let us raise our estimate of the quality of the “sense” 
which originated them. There is every prospect that Mr. 
Bessemer’s process of steel-making will revolutionise that 
branch of industry. It is likely to prove a greater inven- 
tion than that of the puddling process and the hot blast 
combined. It is likely to supersede all the discoveries of 
Huntsman and Heath, and many of those of the late 
Mr. David Mushet. Yet Mr. Bessemer’s invention may be 
said to be the simplest deduction of common sense. With- 
out patents, however, it would be either locked in secresy, 
or else appropriated by the world without any acknow- 
ledgment to its author. The steam plough is another 
“common sense” invention, which, strangely enough, oc- 
curred in its best form to Mr. Fowler only—at least so far 
as is known. Surface condensation is making great head- 
way, not so much from the inventions of David Napier and 
Samuel Hall, or from the “common sense” improvements 
of Messrs. Rowan, Spencer, and Sewell. The welding of 
joints in steam boilers, and, possibly, in ships and bridges, 
would, if carried out, double the strength and security of 
those structures, or, on the other hand, permit of great 
savings of materials. Yet hardly any one, other than 
Mr. Bertram, has done anything to show how this process 
can be practically applied on the large scale. We might 
extend our enumeration to tramway construction, the paper 
pipe manufacture, the lime light, boat building machinery, 
and many other objects. 

Let us not forget another thing. However quickly an 
invention may be appropriated when its value has been 
once demonstrated, beyond cavil, the best inventions re- 
quire an enormous amount of pushing at the start. Next 
to making inventions the greatest task, and the most 
serviceable to the public, is that of bringing them into 
extetsive use. Who will undertake this where others are 
free to step in and appropriate nearly all if not all the 
fruits of his labours? Once prove to the satisfaction of 
commercial men that aninvention will “ pay,” and, if there 
be no patent upon it, it becomes at once the prize of 
whoever can bring the most capital and the greatest 
facilities to bear in working it. If no private rights were 
sacrificed to this result, this would certainly be the best 
thing that could happen ; but the fact that one man, because 
of his capital and position, can work an invention to better 
advantage than the inventor himself, is no more reason for 
wresting it from the latter than would the fact of some 
great speculator being able to occupy the freehold of a 
small landed proprietor to better advantage than its right- 
ful owner, be a reason for ousting the latter. 

The broad principles which bear upon property in in- 
vention must be admitted to include the following, at 
least:—Inventions per se cannot abstract anything from 
the common property of mankind. Every invention, 
on the contrary, must yield something to the public before 
it can produce anything for the inventor, inasmuch as, 
being free to go on in the enjoyment of the existing state 
of things, the public would not adopt an invention, how- 
ever freely it might be thrown open to them, unless some- 
thing was to be gained thereby. In other words, it is not 
possible for an inventor to benefit himself by his invention 
except the public be benefitted at the same time. If no 
patents be granted, it would be clearly for the interest of 
inventors to keep and work their inventions in secret 
wherever it was possible to do so. In many cases secrecy 
would be practicable, even when working the invention at 
great profit, and, until this secrecy was interrupted, the 
invention would be a close monopoly. It would be impos- 
sible to say how long this monopoly might continue. 
Whoever might surreptitiously gain a knowledge of the 
secret, and whoever, also, happened to invent, inde- 
pendently, the same thing, would have the same motive 
as the original inventor for turning the invention to his 
own exclusive advantage, its value to its owners depending, 
all the while, upon its exclusive possession by one, or, 
at the most, a very few men. Except for the use 
that might thus be made of inventions, there would be no 
direct encouragement for producing them. The publicity 
now given to inventions by the Patent-office, scientific 
journals, and through the efforts of inventors themselves, 
would give place to concealment, the economical results only 
of the invention being allowed to transpire. Wherever 
the first introduction of the invention might depend, as it 
generally does, upon the fullest explanation of its nature 
and rationale, there would be no one whose personal interest 
would justify the effort, inasmuch as, the advantage of the 
invention being once made clear, all who chose to adopt it 
would do so without the slightest liability to anyone. For 
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a poor man, without connection, to indulge in invention, 
would be the greatest self-sacrifice ; the legality of appro- 
priating his ee being a full satisfaction for the tenderest 
conscience. ye ’ 

By granting patents for a limited term of years, a motive 
for invention is furnished, and the invention itself, which, 
in its author’s mind, is always his own property for the 
time being, will enjoy the protection extended to 
all other property. If the invention embody, as it 
may be expected to do, a new and valuable principle, 
this will be brought, in the most prominent manner, 
before all who are interested in the matter. The inven- 
tor, at the same time, will find himself compelled to 
accord the larger share of the benefits of the invention to 
the public in order that he may work it with any advan- 
tage to himself. The advantage of great inventions to the 
outs is beyond calculation—any one great invention 
may be said to have been worth tens, or hundreds, if not 
thousands of millions, while even a few hundred thousand 
pounds would be reckoned ample remuneration to the 
greatest inventor. As long as an invention is made public 
it is no better for the community at large that it be made 
by two or three or even a dozen men than if it were made 
by one. The general benefit accruing from the invention 
of the electric telegraph would have been no greater had 
it been made by a dozen, a hundred, or a thousand men in 
succession. On public grounds it is not worth while to 
encourage two or more men to do what may as well be 
done by one, and as the greatest conceivable number of 
inventions could not possibly exhaust all the opportunities 
for invention, it would be better to encourage men, pos- 
sessed of inventive talent, to produce each a new invention 
for himself rather than to re-invent what was already 
known. And, if there be any sufficient reasons for issuing 
patents atall, it would beimpracticable to consider the respec- 
tive claims of successive inventors of the same thing, since it 
would be impossible to prove that a man claiming to be abond 
Jide inventor had not taken a hint from, if, indeed he had 
not copied the whole of, an invention already patented. 
Upon the publication of an invention it must be assumed, 
in law, that every one is apprised of it, in which case no 
one could be supposed to invent it any more than he could 
invent the English language. If publication did not, con- 
stitute a full notice to individuals, every law of the land 
might be broken with impunity by those who chose to 
assert that they were unacquainted with the law. 

We will not discuss the question of compulsory licenses, 
for, in most cases, patentees are only too glad to grant 
licenses. Even where a manufacturer enjoys the exclusive 
use of a process for fourteen a the public are served, 
not only better than they would have been had the invention 
not been made, but at least as well as they could have been 
had the invention, once made, been kept a secret. And it 
is always open to rival manufacturers, who may feel 
aggrieved by an invention, to make a better one, and it is 
unquestionably the fact that invention does beget invention. 
There was nothing to prevent Watt from having anticipated 
every improvement in the steam engine, could he have 
perceived how to make them, and there is nothing to show 
that he was not desirous both to anticipate and to patent 
every invention he could. Yet he and every patentee of 
steam engines since his time has left open a host of oppor- 
tunities for improvement by successive inventors. These 
it is clearly for the general interest to encourage, and a 
century’s if not six thousand years’ history proves that 
inventions never occur in too great abundance for the 
general good. 


VERTICAL AND INCLINED TARGETS. 

THE experiments made at Portsmouth, on Wednesday, 
in firing 110 lb. bolts with 14 lb. of powder, from a 100- 
pounder Armstrong gun, at the target prepared by Mr. 
Jones, appear to bear out the conclusion that there is no 
advantage in the system beyond that resulting from the 
greater quantity of iron used in covering a given height, 
when the plates are inclined at an angle. In the original 
trials, with an inclination of 50 deg., the 44-in. plates were 
indented, on an average, 1}in., and the 5-in. plate 2in. On 
Wednesday, with plates of the same thickness placed ver- 
tically, the 4}-in. plates were indented 1jin. and the 5-in. 
plate 1gin. ‘Thirteen bolts of 110 lb. were fired at the four 
plates of the target, producing extensive cracks and frac- 
tures, but no clean perforations. If the same shot which, 
at point blank, indents a plate 1Zin. indents it 1}in. when 
inclined at 40 deg. or 50 deg., there can be little or no gain 
in inclining it, when the extra quantity of iron, required 
with the inclined target to cover a given height, is taken 
into account. So far as we can see the main result proved 
by these trials is that, with the comparatively low velocity 
of the rifled shot—probably not more than 1,100ft. per 
second—it is impossible to accomplish what the solid 68 lb. 
shot, fired, at their high initial velocity, from the old 
smooth bore gunscan readily perform. The Armstrong gun 
appears to have been selected on purpose, either not to per- 
forate the iron plates, or else to show how inefficient that 
gun is. We would like to ask why a flat plate of iron, 
tipped on one side, is called “angulated,” also why, if 
Mr. Jones places the plate on an incline, as has often 
been proposed and done before, it is called “ Jones’ Angu- 
lated Target ;” also, what is the use of inclined plates, and, 
finally, why, if any iron plates are to be perforated, or even 
smashed, efficient guns are not employed for the purpose ? 


PNEUMATIC LOCOMOTION. 

Ir would be a great step in the direction of safe and 
economical locomotion if men and women could be induced 
to trust themselves in a train inside of a pneumatic tube. 
“Tube, indeed! what next?” demands an indignant 
reader. “Perhaps you would have us shot off from 
“ Whitworth guns, or explode us under the receiver of an 
“air pump, or steam us in a kettle!” “I have heard,” in- 
terrupts another, “of escaping slaves being boxed up as 
“goods and packed off by railway or steamboat, the box 
“being occasionally placed on the wrong end by way of 
“variety. Being packed in a tube, like a cartridge in a 
“rifle, might prove, perhaps, an equally agreeable mode of 
“travelling!” No, no, nothing of the kind; and the man 








who trusts himself to the impulse of the atmosphere in its 
effort to regain its equilibrium in a closed tube, need not 
fall a martyr to science, nor need he even send through his 
mother-in-law by way of experiment, to become the sub- 
ject of interrogation or an inquest at the distant end of the 
thoroughfare. George Medhurst proposed the plan, sixty 
years ago, and we may live to see it carried out. Mr. 
Loftus Perkins, grandson of the late Jacob Perkins, and 
still engaged in perfecting the inventions of that ingenious 
man, endeavoured, when last in the United States, to carry 
ont a scheme of pneumatic communication between Boston 
and New York, the distance of 236 miles to be made in an 
almost incredibly short space of time—say in half an hour! 
Mr. Perkins offered to be the first through passenger, 
taking with him, we might be inclined to suppose, a small 
quantity of respirable air in an accordeon, a portmanteau, 
or a two-gallon jar. In explanation of the enormous rate 
of speed we may observe that air, under the ordinary 
pressure of the atmosphere, rushes into a vacuum at 
the rate of nearly 1,000 ft. per second, or at about one- 
half the velocity of steam of the same pressure. A 
velocity of 1,000 ft. per second is a speed of 681°8, 
or nearly 700 miles an hour, a rate of travelling 
somewhat beyond the ordinary experience of even this 
fast age. ‘There is, too, no ground whatever for fear 
in a flight through such a tube; the carriages could 
not run off the line, and it would be impossible to work 
them in such a manner that two trains could proceed, at 
the same time, in opposite directions in the same tube, and 
very difficult, if not impracticable, to run two trains, the one 
after the other, during one exhaustion of the tube. If the 
wheels or axles of the carriages should break, or if a rail 
should snap in two, there need be no further damage, as 
provision could easily be made against the broken parts 
becoming wedged, and the carriages would then only rub 
along, in a confined passage, until they stopped. ‘“ Ah, 
“ yes, but how about suffocation?” There could hardly be 
such a thing—and unless the “leakage” or “ windage ” 
between the carriages and the tube was very slight indeed 
there would, on the contrary, be more air than would be 
wanted. It would be a question of keeping out draughts 
from the carriages rather than of preventing the stagnation 
of that already in them. We have old ladies going down 
in the diving bell at the Polytechnic, young ladies going 
up in balloons, mild gentlemen descending the Dukinfield 
coal pit to experience an additional 30 degrees of the 
earth’s central heat, and, wherever there isa lofty chimney 
in progress, hundreds are glad to be drawn up it to the 
top, an excursion which, at one time, was amazingly 
popular at St. Rollox, Glasgow, and, afterwards, at Port 
Dundas in the same “burgh.” Why, then, should one 
fear to be whisked through an atmospheric tube? Besides, 
the thing has been done. ‘The “Pneumatic Post” in 
Battersea-fields has actually become a thoroughfare for pas- 
sengers. Through a tube rather more than a quarter ofa mile 
long, and only equal in area to a 33-in. water main, trucks 
are run in which, after bags, ballast and dogs had been 
first sent through at a speed of about 25 miles an hour, an 
adventurous navvy booked his passage. He came out in a 
good state of preservation, and appeared disposed to recom- 
mend the route to the patronage of the travelling public. 
Since then, the 24th of July last, a large number of men 
have passed through the tube, and they agree in describing 
their journey as smooth and comfortable, the interior being 
agreeably cool, with no want of fresh air. With a 7-ft. 
tube, the passage might be made luxuriously, and at any 
speed desired, 30, 60, 100, or 200 miles an hour. It is 
questionable whether the dislike to such a mode of travelling 
would be greater than that originally entertained towards 
railways. Railway tunnels, too, at one time were the 
especial bugbears of nervous people. On account of the 
occurrence of accidents in them they may be so still, but 
in the atmospheric tube, collisions, as we have said, could 
not possibly occur, and are not, therefore, to be dreaded. 
The original apprehension as to the danger of riding in 
railway tunnels was that the passengers would be suffo- 
cated, like the two unfortunate men, last week, in the 
Blisworth tunnel of the Grand Junction Canal. Dr. 
Lardner was a stout opponent of the Great Western 
Railway, and we believe he made a strong point as to the 
Box tunnel. Eminent medical authority had to be called 
in to show that the danger of suffocation would be very slight 
indeed, else, perhaps, the Bill would not have passed. 
Setting aside the apprehension as to collisions, few 
people, probably, have any particular dislike now to 
a subterranean journey under Box hill, or at Kilsby, 
Standedge, Woodhead, or even at Clayton. The Metro- 
politan Railway Company expect their underground line 
to become popular, and a tunnel 64 miles long is being 
made under Mont Cenis, and one of 44 miles through the 
Hoosick Mountain in the United States, both without shafts, 
and both, if they are ever finished, expected to become 
ordinary routes of travel. There are 75 miles of railway 
tunnels in the kingdom, through the whole of which many 
millions of passengers are carried yearly. 

It will beasked, “ Is not all this the old Croydon Railway 
“over again? Is it not a revival of the mistake which 
“ cost the South Devon proprietors £2,000,000 ? In short, 
“is not the atmospheric —- an exploded fallacy ?” 
To all these questions, Nv. Jacob Samuda’s system—and, 
had he not been killed by an explosion on board the Gipsey 
Queen steamboat, he might have greatly improved the at- 
mosphcric railway—involved not only numerous exhausting 
engines, or else a very long interval between trains passing 
along a tube, but it also presented a difficulty in the sealing 
of the slot in the tube, though which slot the arm, con- 
necting the carriages with the piston, had to pass. But 
the system permitted the attainment of almost + speed, 
and entirely obviated the loss in hauling about the dead 
weight of engines and tenders, a loss which now amounts 
to quite £5,000,000 per annum on British —_ equal 
to a dividend of 14 per cent. upon their cost. If, however, 
instead of an 18-in. or even, as on the St. Germains Rail- 
way, near Paris, a 25-in. tube, with a vacuum in it of 
from 61b. to 10lb. per square inch, the full-sized tube 
be worked, as Medhurst proposed, and as the “ Pneumatic 
Post” is now worked, with a slight exhaustion, say 6 oz. 





or 8 oz. per square in., one great obstacle to the mechani- 
cal success of the atmospheric system would be removed. 
And instead of making an expensive steam engine to 
pump the air from the tubes, the steam should be admitted 
directly to large condensing chambers, which, when once a 
vacuum had been formed in them, could be placed in com- 
munication with the tube, reducing the density of the air 
in it in proportion to the relative capacities of the tube 
and condensing vessels. To obtain a vacuum of 6 oz. per 
square inch, the condensing chambers should have about 
one-fortieth the capacity of the tube. Ten miles in length, 
of a 7-ft. tube, would contain about 2,100,000 cubic feet of 
space, and the condensing chambers would need, therefore, 
to have a capacity of not less than 52,500 cubic feet, equal 
to that of ten circular vessels, 10ft. in diameter each, and 
67ft. long. To fill such vessels with steam of atmospheric 
pressure, and disregarding the condensation of the steam 
on the internal surfaces, would require the evaporation of 
about 32 cubie feet of water in a boiler and the combus- 
tion of 250 Ib. coal. The exhaustion produced would give 
a tractive force in the tube of about 2,000 Ib., equal to 
the propulsion of a train of 100 tons at forty miles an 
hour, the expenditure of fuel for the ten miles being 26 Ib. 
per mile. For two-mile lengths, two good-sized con- 
densers might be employed, in which a vacuum could be 
made in one or two minutes, and the train sent through 
in two or three minutes more. This would give an engine 
to every two miles, and intervals of, say, five minutes as 
the shortest between trains. 

Medhurst’s tube, with partial exhaustion by pumping 
engines at the ends, was proposed in 1848 for crossing the 
Irish Channel, between Holyhead and Howth, and after 
the publication of M. Thome de Gamond’s scheme for a 
tunnel from Dover to Calais, an eminent Irish engineer 
sketched a plan for applying the atmospheric system of 
communication, under the sea, and along the same route. 
He proposed a wrought-iron tube 14ft. 7in. in diameter, 
containing within it eight tubes, two of 7ft., two of 4ft. 
Sin., and four of 28in., the spaces between the eight 
smaller tubes and the circumference of the great tube to be 
filled up solid. The tube was to be put together under 
water, a “head” witha great stuffing box being formed, in 
which cach “length” was to be fitted on successively, and 
the “head” then pushed still further on. ‘The deepest 
water between Dover and Calais is under 200ft. ‘The 
working piston was to be say 600ft. long, and to contain the 
passengers and luggage, the piston to be floated in the tube 
so as to require no wheels, the flotation being effected by 
exposing the upper half of the piston to the rarified end of 
the tube, and the bottom to the full pressure end. ‘The 
difference of pressure, say 6 oz. per square inch, would float 
a tube 600 ft. long and weighing 100 tons. ‘The speed was 
intended to be 30 miles an hour, the engine power at each 
end of the tunnel being 1,000 horse. The time of con- 
structing such a work was estimated at five years, and 
the cost, including interest on capital and the shore esta- 
blishments, was estimated at £12,000,000. By another 
plan, with a single tube 7ft. Gin. in diameter, the cost 
was estimated at £5,652,000. Who will say that such a 
scheme may not yet be realised ? 


BOILER EXPLOSIONS, 

Ir is high time we had a metropolitan association for 
the prevention of steam boiler explosions. Within a few 
weeks there have been at least five boiler explosions in the 
metropolis, all fatal, and the last one frighttully so, no less 
than ten men having been killed. This last terrible dis- 
aster happened on Monday evening, at Messrs. Bedart’s 
oil-cake mills, Lower Ordnance Wharf, near the Com- 
mercial Docks. The steam pipe having given out, the 
driver stopped his engine, and, without drawing his fire, 
sent for assistance to repair the defect. ‘There were 
twelve men about, and as two of these had gone out 
for a moment, the boiler, a 50-horse Cornish, exploded, 
killing five of the men instantly, and fatally injur- 
ing the other five. The explosion happened just after 
the night hands had gone to work, the day cngincman 
having left half an hour or so before. By his testimony, 
given on the inquest on Wednesday, it appears that the 
boiler had water enough in it for an hour’s work when he 
went away, and he had said so to the night engineman. 
The boiler was almost new, was made of 7-16 in. iron, 
and been cleaned out one week before, and had two safet y 
valves, both working together, and blowing off at 50 Ib. 
The maker of the boiler testified that it had been 
proved, when new, to a pressure of 1001b. If of the full 
calculated strength it should, probably, have withstood a 
pressure of 400 1b. to the inch. The jury, in returning a 
verdict of accidental death, expressed no opinion as to the 
cause of the disaster, further than to remark that, in their 
opinion, the weights to the safety valves were not properly 
constructed, a small lump of iron having been attached to 
one of these in consequence of its being too light. [This 
circumstance, probably, had little to do with the explosion, 

Another fatal explosion, which happened on Monday, 
was that of a very small boiler in a shop in Bath-street, 
Newgate-strect. In this case the fireman, who had left 
the boiler for a few moments, stated that there was plenty 
of water in it, and that the gauge showed the usual 
pressure. 

In the case of a fatal explosion which occurred a few 
weeks ago, at the works of Messrs. Tubbs, Lewis, and Co., 
High-street, Hoxton, the boiler was new, provided with a 
gauge and two safety valves, blowing off at 55 lb., and 
the evidence went to show that there was plenty of water 
in the boiler, and that the ordinary pressure had not been 
exceeded. In the fatal explosion which occurred, two or 
three weeks ago, at Mr. Grove’s, Deverill-street, Dover 
Road, and in that, a few weeks before, at Mr. Mincher’s, at 
Hackney-wick, there was, we believe, no evidence of low 
water or over pressure, 

These explosions resulted, we do not doubt, and as there 
is reason to believe nine-tenths of all boiler explosions 
result, from defects in the iron or construction of the 
boilers themselves, defects which a system of careful in- 
spection, if such a thing could be carried out in London, 
as it is in Manchester, would doubtless disclose, 
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MISCELLANEA. 


Tur new anasthetic, kerosolene, lately noticed in Tue EncIneer, 
is found to induce asphyxia. 

‘Tue “ Railway Companies’ Association,” organised three years 
ago, was formally dissolved last week. 

Tue Madras Railway Company are advertising for a general 
manager at a salary of £1,500 per annum 

Tue passenger and goods trains, on all the railways in the United 
Kingdom, ran, in 1860, 102,243,692 miles, 

New Zearanp, by the Census of 1860, %contains a population of 
81,273, as compared with 71,508 in 1859 and 59,277 in 1858. 

Tue French military engineers have succeeded in throwing 
rockets, with great exactitude, to a distance of from 3% to 4 miles. 

Tue Mersey Docks Board are advertising for a resident engineer 
at a salary of £1,500 per annum. Mr. Hartley’s salary was £3,500. 

In the Armstrong ammunition for the Defence, 12 ]b. and 15 Ib. 
charges are to be used with the “100-lb.” (1101b. actual weight.) 
shot. 

Tne Directors of the Edinburgh, Perth, and Dundee Railway 
Company have resolved to recommend their proprietors to amalga- 
mate with the North British. 

A “Great Centrat Horer” is projected at a cost of £200,000, to 
accommodate 500 persons, and to occupy a site “in the Strand.” 
Mr. Henry E. Coe is to be the architect. 

THe Lords of the Admiralty having approved the naval short 
rifles (five grooves, and one turn in 4ft.) being substituted for the 
Enfield short rifle of 1856, the former is to be forthwith used 
throughout the service. 

A GATE-KeEPER on the North-Eastern Railway was last week 
found guilty, by a coroner's jury, of manslaughter, a man having 
been killed by a passing train in consequence of his carelessness in 
attending to the signals at his gate. 

‘Tne amount of Indian railway capital now guaranteed amounts 
to £55,000,000, of which, it is believed, £14,000,000 are being 
thrown away in consequence of the imperfect working of the 
system of Indian railway administration. 

Tue Diario (Spanish journal) states that workmen are actively 
engaged at the ordnance factory at Trabia. ‘Ten rifled cannon 
have been completed—Captain Blakely’s, we suppose, as his plan 
of constructing guns has been adopted by the Spanish Govern- 
ment. 

By an order lately issued, regulating the weights of ammunition, 
it appears that the Armstrong “ 1U00-pound” projectile weighs 
110 |b. 8 oz., with the enveloping lead, and 104 Ib. without the 
lead. The “20-pound” shot weigh 21 1b. 4 0z. with lead, and 
19 Ib. 2 oz. without. 

Tue Exeter people, or those, rather, of the St. Thomas’ district of 
that city, are now disinfecting their sewage, employing, for that 
am one gallon of carbolic acid daily, costing 103d. Having 

een indicted for a nuisance they were about to expend £1,200 per 
annum in carting away the sewage. 

‘ne price of “ middling uplands” cotton, in New York, has 
reached 11d. to 114d. per pound. Cotton is being exported to that 
port, the Persia having taken out 250 bales last week, and the Edin- 
burgh 1,300 bales. In the meantime, in several parts of Lancashire, 
the mills are being run on short time—four days in the week. 

Tue Army and Navy Gazette states that fifty men (!) have been 
successively drowned at the Aldershot camp, in consequence of a 
pontoon bridge, crossing the canal there, being swung at night 
without any protection to prevent the men walking, in the darkness, 
— water. ‘The fiftieth man was drowned in this way last 
week, 

Capt. Norton, in a letter to the /rish Times, reminds Dr. Robinson 
and others that the flat-fronted projectile, commonly attributed to 
Mr. Whitworth, was employed by himself in 1852. ‘The Captain 
then fired such projectiles through iron boiler plates at distances of 
40 and 60 yards respectively, the arm employed being the two- 
grooved rifle. 

Duntna the week ending Ith September, 1861, the visitors were 
as follow:—On Monday, ‘Tuesday, and Saturday, free days, 7,220; 
on Monday and Tuesday, free evenings, 5,144. On the three 
students’ 3 





ays (admission to the public, 6d.), 1,342; one students’ 
evening, Wednesday, 175. Total, 13,881. From the opening of the 
Museum, 2,243,295. 

Tue South Eastern Railway Company's new boat Victoria, built 
by Messrs. Samuda, with engines by Messrs. Penn, of 220-horse 
power, crossed, on" Tuesday, from Folkestone to Bologne in Lh. 34m., 
returning in Th. 83m. The sea was adverse both ways, and it is 
believed that, in fine weather, the Victoria can perform the 28 miles 
in Lh. 20m. or say 20 miles an hour. 

The Scottish Central Railway report says that the effect of the 
severe frost last winter has induced the directors to adopt an im- 
provement in securing the tyres on the wheels of engines and car- 
riages, by which it is hoped safety in travelling on the line will be 
much enhanced, ‘lhe expense will amount to £4,000, and it is pro- 
posed to appropriate that amount from the surplus fund, thereby 
making revenue pay for this improvement. 

‘Tue “ mysterious cannon ” is the last thing heard of from France. 
La Gloire has it, and, when in port, the cannon remains enveloped 
in a covering which is sealed with an official seal, not to be broken 
until the ship is at sea, Something was lately said in /’ Union of a new 
steel iron-hooped cannon, weighing 8,800 lb., and throwing a 100 Ib. 
shot, at an initial velocity of 1,300ft. per second, with 44 1b, powder. 
At_the distance of five-eights of a mile, it was said, it would pierce 
an iron plate 6}in. thick ! 

The Undaunted, 51, has been tried at the Maplin Sands with the 
following results :—Average speed with full boiler power, 13 knots; 
revolutions, 61; pressure of steam, 20 lb.; vacuum, 25; draught of 
water—aft, 20ft. 2in.; forward, 15ft. Gin. ; Griftiths’s screw diameter 
18ft. ; pitch, 20ft.; speed, at half-boiler power, 11} knots, 51 revolu- 
tions. The vessel was also tried at the turning the half circle, 
which was accomplished in four minutes, and also in turning the full 
circle, which took six minutes forty-seven seconds, and was 
executed at a diameter of about three times the length of the ship. 
During the trial there was an entire absence of hot bearings and 
priming. The average temperature in the stokehole was from 
78 deg. to $82 deg., which is considered very good ventilation. 

‘Tue following appointments of naval engineers have been made 
since our last:—Robert Nicoll, chief engineer of the Ret own, has 
been appointed additional to the Indus, for charge of the machinery 
of the Renown when that ship is paid off; Stephen Sheldoa, acting 
second-class assistant-engineer additional, to the Indus, for the Thais; 
James Melrose, acting second-class assistant-engineer to the ludus, for 
the Pike; David Crichton (B), acting second-class assistant-engineer 
additional, to the Fisgard, for the Princess Alice; William R. Part- 
ridge, acting second-class assistant-engineer, to the Cumberland, as 
supernumerary ; J. H. Keane, supernumerary in the Asia, promoted 
to the rank of chief engineer; G. M. Dooley, acting engineer, trans- 
ferred from the Fisgard to the Asia, as supernumerary; J. Petts, 
acting second-class assistant-engineer, additional, to the Arrogant 
for the Handy, vice Hawkins. 

Tus trattic receipts of railways in the kingdom for the week end- 
ing the 7th of September amounted to £583,775, and for the cor- 
responding week of last year to £589,945, showing a decrease of 
£6,170. The gross receipts of the eight railways having their 
termini in the metropolis amounted to £272,517, and for the cor- 
responding week of 1860 to £272,723, showing a decrease of 
£3,206. ‘The decrease on the Great Northern Railway amounted to 
£623 ; on the Great Western to £1,283 ; on the London and Black- 
wall to £153; on the London, Brighton, and South Coast to £947; 
and on the South-Eastern to £2,807—total, £5,813. But from this 
must be deducted £1,166, the increase on the Eastern Counties, 
£1,104 on the London and North-Western, and £337 on the London 
and South-Western, together £2,607, leaving the decrease as above, 
£3,206. The receipts on the other lines in the United Kingdom 
amounted to £311,258, and for the corresponding week of last year 
to £314,222, showing a decrease of £2,964, which, added to the 
decrease on the metropolitan lines, makes the total decrease £6,170 
as compared with the corresponding week of 1860. 














THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 


1623. FREDERICK WARREN, Birmingham, “ Improvements in the machine 
used for cleaning cotton, and commonly called ‘Churka or roller gin.’”— 
Petition recorded 25th June, 1861. 

1665. Wituiam Cuark, Chancery-lane, London, ‘‘Improvements in exca- 
vating hinery.”—A ication from Messrs. Francis Burgess 
Scott, James Brayley, and John Beman Pitts, Buffalo, Erie, New York, 
U.S.—Petition recorded 29th June, 1861. 

1722. Witu1aM Pask, Lydney, Gloucestershire, ‘‘ Procuring a colouring 
matter from the refuse of iron stone, called ‘colour spert.’”—Petition 
recorded 6th July, 1861. 

1776. Tuomas CosLey, Meerholz, Hesse, Germany, “ An improved process 
for the production or manufacture of fluo-silicates of tin, zinc, and 
baryta, and their application as pigments for glazing, enamelling, and in 
the manufacture of glass.”—Petition recorded 15th July, 1861. 

1790. Joseri PIERRE GILLARD, Paris, ‘‘ Improvements in the manufacture 
of soda, carbonate of soda, and hydrochloric acid, and in apparatus con- 
nected therewith.”—Petition recorded 16th July, 1861. 

1836. Coxsrantine NicoLaus Korruta, Holborn, London, “Certain new 
compositions to be used in the manufacture of soap.” 

1840. WiLLIAM Epwarp Newroy, Chancery-lane, London, “‘ Improvements 
in engines for obtaining motive power by an explosive mixture of in- 
flammable gases and air.”—A communication from Francisque Million, 
Paris.— Petitions vecorded 22nd July, 1861. 

1846. Rosert Tuompson, Chariton, Kent, “ Improvements in machinery for 
cutting wood.”—Petition recorded 23rd July, 1861. 

1885. JAMES Ropertson, Park-street, Mile-end, London, ‘‘ Improvements in 
apparatus for the treatment of bodily pain with hot water, steam, hot 
air, and the like.”—Petition recorded 27th July, 1861. 

1910. Horatio MgearinG, Great Randolph-street, Camden-town, London, 
‘An improved lucifer match and prepared paper for igniting the same.” 
— Petition recorded \st August, 1361. 

1967. Louis Wintiam VioLLiEr, Lyons, “ Improvements in machinery for 
doubling and twisting yarns and threads, and for manufacturing wire 
rope.”—A communication from Antoine Ratignez, Lyons, France.— 
Petition recorded 7th August, 1861. 

1974. Resin De CLiercg and EmiLe Crazeies, Brussels, Belgium, ‘ Im- 
provements in machinery or apparatus for raising water and other fluids.” 
—Petition recorded 8th August, 1861. 

2004. AARON SALoMoNS, Old Change, London, ‘“‘ A bodice skirt, a new or 
improved article of female apparel.”—A communication from Gerard 
Higgins, New York, U.S. — Petition vecorded 12th August, 1361. 

2026. WinttamM WiLps, Hertford, ‘‘ Improvements in apparatus for venti- 
lating.” —Petition recorded 14th August, 1861. 

2023. Joun Cowpery Martin, High-street, Barnes, Surrey, “ An improve- 
ment in treating bones, and the manufacture of the products thereof.”— 
Petition recorded 15th August, 1861. 

2050. Zeran CoLsurn, Tavistock-street, Bedford-square, London, “ Im- 
provements in apparatus for heating water intended for the supply of 
steam boilers.”—Petition recorded 17th August, 1361, 

2053. WitLiAM BenneEtT, London-street, Paddington, London, ** A new and 
improved composition to be used as fuel, and in the lighting of fires.”— 
Petition recorded 19th August, 1861 

2074. Ricuarp SypNEY LAMBERT, White Hall, Clevedon, Somersetshire, 
“An improved ‘skipping dipper’ or vessel for removing sugar and other 
liquids from boiling pans.” 

2078. Nicnouas Fisner, Milton, near Blisworth, Northamptonshire, ‘ Im- 
provements in agricultural implements for grubbing and cultivating 
land.” — Petition recorded 20th August, 1861. 

2104. Joserpu Wiitwoxtn and WiLLiaAmM WILSON HULSE, Manchester, “ Im- 
provements in sights for small arms and ordnance, and in fitting appa- 
ratus used with small arms.” 

2106. Josep Dunn, Alnwick, Northumberland, “ An improvement or 
improvements in reaping machines.” 

2108. SamueL Exson, Oldham, Lancashire, ‘*‘ Improvements in apparatus 
for heating the feed water of steam boilers, superheating steam, and 
surface condensation.” 

2110. RicHARD ARCHIBALD BRrooMAn, Fleet-strect, London, “ An improved 
method of treating the hop plant to obtain a material resembling wool.” 
—A communication from Barthélemy Picard, Nancy, France. 

2112. WituiamM Evans, Willow Walk, and Epwarp Concanen, Chesnut- 
terrace, Grange-road, Bermondsey, Surrey, ‘**A new manufacture of 
pens or writing instruments.”—Petitions recorded 23rd August, 1861, 

2114. MicuakL Hyams, Bath-street, City-road, London, ‘‘ Improvements in 
the manufacture of smoking pipes and cigar tubes, and preparing, wash- 
ing, coating, covering, or otherwise impregnating them with aromatic 
substances in a solid, liquid, or zriform state.” 

2116, WitLiAM CuissoLp, Dudbridge Works, near Stroud, Gloucestershire, 
“Improved apparatus for oiling wool.” 

218. Henry Bextinck Coatuver, Junior United Service Ciub, Saint 
James’s, London, ** Improvements in timekcepers.”—Petitions recorded 
24th August, 186i. 

2128, Joun Coork Happay, Bessborough-gardens, Pimlico, and Cario 
Minas, St. James’s-terrace, Camden-town, London, ** Improvements in 
the manufacture of projectiles, and of cartridges.” 

2130. Henry Artwoop, Wapping Wall, London, * Improvements in clean- 
sing and in feeding boilers.”—Petitions recorded 26th August, 1861. 

2134. Josep Smiru and WiLtiaM Sauitu, Keighley, Yorkshire, ‘* Improve- 
ments in spindles and flyers used in machinery for spinning and twisting 
fibrous substances.” 

2136. JEAN Baptiste Fonpv, Lodelinsart, Belgium, ‘‘ hnprovements in the 
construction of fire grates for steam and other boilers, and suitable to all 
kinds of fires.” 

2138. Ricuarp ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improvements 
in the construction of temples or stretching rollers for looms.”—A com- 
munication from Julien Patey, Bernouville, Eurie, France.”—Petitions 
recorded 27th August, 1861. 

2140, Artuuk GRANGER, Holborn, London, “ Improvements in the manu- 
facture of shirt collars and fronts, wristbands or cuffs, neck ties, or other 
similar articles of wearing apparel.” 























2142. Bexvamin Browne, King William-street, London, ‘‘ An improved 
process and apparatus for concentrating ores or tailings or separating 
pulverised mineral substances of different kinds or qualities from each 





other."—A communication from Henry Eberhard Roeder, Broadway, 
New York, U.S. 

2144. Tuomas Bray, Dewsbury, Yorkshire, “Improvements in ornamenting 
wood in imitation of inlaid work.”—Petitions recorded 28th Augus', 1861. 
2148. Samust Corsett, Park-street Works, Wellington, Shropshire, ‘* Im- 
provements in mills for crushing and griuding mineral and vegetable 
substances, and for hulling or shelling beans and oats and other grain 

and seeds.” 

2149, Joun Harpine, Manchester, ‘‘ An improved Inverness cape.” 

2150. Joun Love, Lower Brook-street, Grosvenor-square, London, “ An 
improved signal.”—A communication from Robert Harvey, Lonsdale- 
street West, Melbourne, Victoria. 

2151. Victor ALEXANDRE JANVIER, Wilton-square, New North-road, London, 
“Improvements in fastenings for gloves, belts, and other articles.” 

2152. Puitie JEWELL, Bond-street, Brighton, “ Improvements in con- 
certinas,” 

2153. ALrreD Vincent Newton, Chancery-lane, London, ‘ Improved 
machinery for cleaning rice and other grain.”—A communication from 
Albert Hubbell Wright, New York, U.S,—Petitions recorded 29th August, 
1s6l. 

2159. ALEXANDRE TAILLE, Agen Lot et Garonne, France, ‘‘ An improved 
manufacture of manure.” 

2161. Henry Wituiam Spencer, Stepney-causeway, Commercial-road, 
London, ‘‘ Improvements in the manufacture of animal oils, the said 
improvements relating more particularly to the processes of refining them 
to be used for lubricating purposes.” 

2163. James Harris, Hanwell, Middlesex, ‘‘ Improvements in stopping or 
retarding railway and other carriages and trains, locomotive and stationary 
engines and machinery, together with apparatus employed therein, which 
apparatus is applicable to the raising and lowering of weights and other 
purposes for which power is required.” 

2165. CHARLES Worms and James WARBURTON, Bradford, Yorkshire, ‘‘ Im- 
provements in treating animal fibre recovered from rags, composed of 
mixed animal and vegetable fibre.” 

2167. Henry Branp, Guildford-place, Clerkenwell, London, “ Improve- 
ments in mattresses formed with springs.”—Petitions recorded 30th 
August, 1861. 

2171 ~Perer Tayior, City-road, Hulme, Manchester, ‘Improvements in 
apparatus for removing the sediment from and preventing incrustation 
in steam boilers.” 

2172. WILLIAM Soutnwoop, Barkham-terrace, Saint Georges’-road, Lambeth, 
Surrey, “An improved method of making boots and shoes, or of parts 
thereof.” 

2175. Joun CorrLe and Epwarp Corrie, Eccleston, near Prescot, Lanca- 
shire, ‘Improvements in apparatus to prevent over winding at coal and 
other mines.” 

2177. Joun Jones, North John-street, Liverpool, ‘‘ Improvements in clasps 
or fastenings for garments, belts, harness, and like articles.” 

2179. Joun MacmiLtan Dunwop, Manchester, ‘* Improvements in cleansing 
cotton seeds, and in machinery used for such process.”—Petitions re- 
corded 31st August, 1861. 

2187. JoskrH Hawt, Oldham, Lancashire, “Improvements in portable 
pumps or engines for extinguishing fires and other purposes.” : 

2189. EMILE ALCAN, Coleman-street-buildings, London, ‘* Improvements in 











machinery for carding and combing wool and other filamentous sub- 
stances.”—A communication from Celestin Martin, Forge Thiry lez 
Verviers, Belgium. 

2191. ‘George Knicnt, Foster-lane, London, “ Improvements in giving 
lustre to written and printed letters, figures, and devices.”—Petitions 
recorded 2nd September, 1861. 

2193. DANIEL WARD, Beaminster, Dorsetshire, ‘‘ Improved machinery for 
twisting and laying flax, hemp, and other fibrous materials.” 

213. EpMunD Suckow and Epwarp Haase, Oldham, Lancashire, ‘ Im- 
provements in machinery or apparatus for producing a strong blast or 
current of air.”—Petitions recorded 3rd September, 1861. 

2199. Titomas Scott, Newcastle, County Down, Ireland, ‘Improvements 
in the construction of roadways.” 

2201. WitLiAM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in self-acting brakes applicable to railway or locomotive engines and 
carriages.”—A communication from Léon Isidore Molinos, Rue St. 

Sébastien, Paris —Petitions recorded 4th September, 1861. 





Inventions Protected for Six Months by th i 
or ix N pnt tbs by e Deposit of Complete 


2222. MARC ANTOINE FRANCOIS MENNons, Rue de J’Echiquier, Paris, ‘ Im- 
provements in smoke-consuming furnaces.”—A communication from 
Bernard Palazot, Route d’Espagne, Bordeaux (Gironde).—Deposited and 
recorded 6th September, 1861. 

22238. Epwarb Josep Hueues, Chancery-lane, London, “ Improvements in 
watches."—A communication from Adrien Jean Philippe, Paris.— 
Deposited and recorded 6th September, 1861. 





Patents on which the Stamp Duty of £50 has been Paid. 
2086, Ropert Laktn, Ardwick, Lancashire, and Joun Waix, Manchester.— 
Dated 14th September. 1858. 
2050, Josepu LemMvurEL Cuester, Philadelphia, Pennsylvania, U.S.—Partly a 
communication.—Dated 10th September, 1858. 
2053. Davin CukeTHamM, Rochdale, Lancashire.—Dated 10th September, 


13853. 
2064. JouN Minton Covrtavtp, Braintree, Essex.—Dated 11th September, 
58. 


1858. 

2069. Leonarp Kaprerry and TuoMAs Mitcne.t, Rochdale, Lancashire. — 
Dated 11th September, 1853. 

2109. ARCHIBALD TURNER, Leicester.—Dated 18th September, 1858. 

2123, Joun Dewrancr, Barge-yard, London.—Dated 21st September, 1858. 

2151. George Lronarp Turney, Aldermanbury, London,—Dated 24th 
September, 1858. 

2284, JAMES Brasy and James Bray, jun., Bridge-house-place, Newington- 
causeway, Southwark, Surrey.—Dated 13th October, 1858. 

2087. ALFRED Hore Jonson Bastan.Le, Belgrave Works, Ranclagh-road, 
Pimlico, London.—A communication.—Dated 14th September, 1858. 

2090. Francis Fowkr, Park Mouse, South Kensington, London.—Dated 
15th September, 185s. 

2107. Joun Gay Newron ALLEyNE#, Butterley Ironworks, Alfreton, Derby- 
shire.—Dated 18th September, 1858. 

2121. JouN BeTuELL, Parliament-street, Westminster.—Dated 21st Sep- 
tember, 1858. 








Patent on which the Stamp Duty of £100 has been Paid. 
2047. EpMUND Suarpe, Swadlincote, Derby.—Dated 10th September, 1855. 





Notices to Proceed. 

1096. WiLLiAM Scnobxs, High Town, near Leeds, Yorkshire, ‘ Improve- 
ments in carding engines for carding wool, cotton, silk, or other fibrous 
substances.”—Petition recorded 2nd May, 1861. 

1142. Joun Drew, Hatton-garden, London, ‘‘ Improved apparatuses to be 
employed for supporting structures while inserting girders therein.”— 
Petition recorded 6th Muy, 1861. 

1151. Francois Derayr, Capian, near Bordeaux, France, ‘ Improved 
hydraulic apparatus.” 

1152. WILLIAM Epwarp GEpGE, Wellington-street, Strand, London, ‘‘ Im- 
proved means and apparatus for conducting or forcing the flow of water.” 
—A communication trom Charles Douchain, St. Cloud, near Paris.—Peti- 
tions vecovded 7th May, 1861. 

1158. TiioMas BiLAcKkBURN and Mark Know ies, Blackburn, Lancashire, 
* Improvements in looms for weaving.” 

1163. Raoun Bernarb, Bordeaux, France, “Improved means of catching 


flies. 

1164. Louis Wyrrensacn and PuLirre Lucanp, Rue Caumartin, Paris, 
**Improvements in fire escapes.” 

1166. Joun Rotre Hunt, Chichester-place, Wandsworth-road, Surrey, 
** Improvements in the manufacture of gutta-percha, and compounds 
thereof, with other matters and substances.” 

1170. Henry Swan, Hammersmith, London, “‘ Improvements in lubricating 
apparatus for lubricating the journals and bearings of shafts and other 
frictional surfaces of machinery.”—Petitions recorded 8th May, 1861. 

72. CuakLes Lenny, Croydon, Surrey, ‘‘ Improvements in carriages, 

78. Henry Carer, Grove Steam Boiler Works, Southwark, Surrey, “ Im- 

provements in the construction of steam boilers.” 

1179. Issac Merritt SincGER, New York, U.S., “‘ An improved feed motion 
for sewing machines.”—Petitions recorded 9th May, 1861. 

1183. Tuomas Curtis, Livesey, near Blackburn, Lancashire, ‘‘ Improve- 
ments in the manufacture of healds.” 

1188. ALEXANDRE Louis EDM MAULBON, Passage des Petites Ecuries, Paris, 
“Improvements in machinery or apparatus for manufacturing tiles.”—A 
comnunication from Jacques Felix, Beaulieu, near Epinal, France. 

1190. Joun FRasER LopiINeToN BADDELEY, Royal Small Arms Factory, 
Enfield, ‘‘ Improvements in bands for rifles and other fire-arms.”— 
Petitions recorded 10th May, 1861. 

1197. WiLLIAM WILSON, Conisbro’, Yorkshire, ‘‘ Improvements in the manu- 
facture of wooden keys and trenails for railways and shipping, and in 
machinery employed therein.” 

1200. AveUsTe CESAR ACHILLE GERARD DE Metcy, Paris, “ An improved 
treatment of natural phosphate of lime for several purposes.”— Petitions 
recorded 11th May, 1861. 

1207. Francis Puts, Francis-terrace, Hackney Wick, Middlesex, ‘‘ A mode 
of preparing an oxidising agent.” 

1209. Joun BerminenaM, Cork, Ireland, “‘ Improvements in machinery or 
apparatus for breaking stones and other hard materials.” 

1213. James Deakiy, Harborne, Staffordshire, ‘‘ lmprovements in and 
applicable to the manufacture of slabs, panels, and other forms or 
articles in paper or paper pulp.”—Petitions recorded 13th May, 1861. 

1228. RicHARD ARCHIBALD BRrooMAN, Fleet-street, London, ‘* Improvements 

in working sugar refineries, and in sugar moulds, and apparatus for 
trimming the loaves therein.”—A communication from Jean Baptiste 
Joseph Quéruel, Neuilly, France. 

1229. RopertT WILLIAM WOOLLCOMBE, Stoke, Devonshire, ‘‘ Improvements in 
projectiles, and in fire-arms for discharging the same.” 

123t. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in apparatuses for the manufacture of wrated waters, and in vessels or 
receptacles for containing the same.”—A communication from Jean 
Louis André and Philippe Ferdinand Guillot, Paris.— Petitions recorded 
14th May, 1861. : 

1235. Josep Woo.er, Bradford, Yorkshire, “‘ Improvements in machinery 
or apparatus for drying textile fabrics and materials, which improve- 
ments are also applicable in scouring or dyeing of the said materials.”— 
Petition recorded 1ith May, 1861. 

1248. Wittiam Renwick Bowoitcu, Saint Andrew's, Wakefield, Yorkshire, 
** Improvements in safety and other lamps.” 

1252. CuarLes CLAy, Walton, near Wakefield, Yorkshire, ‘‘ Improvements 
in implements for cultivating land, suitable to, be worked by steam or 
other power.” 

1253. DANIEL KINNEAR CLARK, Adamestreet, Adelphi, London, “‘ Improve- 
ments in furnaces.” 

1255. BERNARD Hvupson, Gloucester-crescent, Regent's Park, London, - Im- 
provements in the construction of power looms.”—A communication 
from Francois Loret Vermeersch, Brussels, Belgium.—Petitions recorded 
16th May, 1861. 

1276. FREDERICK OLDFIELD WARD, Hertford-street, May-fair, London, “ Im- 
provements in manufacturing manure, and in obtaining accessory pro- 
ducts,”—Petition recorded 8th May, 1861. P - 

1287. ANDREW JouN RoveRTsoy, Parliament-street, Westminster, “Im- 
provements in the construction of ships and vessels.”—Petition recorded 
20th May, 1861. r 

1354. ALPHONSE OvDyY, Paris, “Improvements in the construction of sus- 
pension bridges.” — Petition recorded 30th May, 1861. __ . 

1419. Joun Batwey and WiuuiaM Henry Baitey, Albion Works, Salford, 
Manchester, * Improvements in apparatus for indicating the speed, flow, 
pressure, and vacuum of liquids, fiuids, and other bodies.”—Petition 
recorded 6th June, 1861. 

1498. WittiaAM Epwarp Newton, Chancery-lane, London, ‘* Improvements 
in gunstocks.”—A ication from Charles Richard Alsop, Middleton, 
Connecticut, and Joseph Wright Alsop, and Henry Chauncey, jun., New 
York, U.S.—Petition recorded 11th June, 1861. 1 

1504. James Durrant, Fitzroy-square, and NorL ALLEYNE Harris, Bays- 
water, London, “Improvements in the form and construction of chimney 
tops or appli for sur ting chimneys, in order to regulate the up 

currents and prevent the down draught.”—Petition recorded 12th June, 


” 














1861. 

1607. Joux HENRY JouNsoy, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the manufacture of floor tiles and paving blocks.”—A communication 
foom Sylvain Tolijon, Paris.—Petition recorded 22nd June, 186 
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1879, Joun HENRy JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 


serene 


ASS 














Sepr. 20, 1861. 


THE ENGINEER. 


181 








tion from the Grover and Baker 
y, New York, U.S.—Petition recorded 
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in sewing a 
Sewing Mach 
27th July, 1861. ; 

1955. ALCIDALIS AveusTE Romain Damotsgav, Paris, “Improvements in 
apparatus for drawing blood or other fluids from the human or animal 
body.”—Pelition recorded 6th dugust, 1861. 

2080, CHARLES ANTHONY WHEELER, Swindon, Wiltshire, “ Improvements in 
preventing wind draughts at the foot of doors, and allowing them to 
open over carpets or other substances without the use of rising hinges.” 
—Petition recorded 2\st August, 1861. 

2118. Henry Bentinck Coatuurr, Junior United Service Club, Saint 
James’, London, “‘ Improvements in timekeepers.”— Petition recorded 
24th August, 1861. 

2223, Epwarp Josern Hvenes, Chancery-lane, London, “ Improvements in 
watches.”—A communication from Adrien Jean Philippe, Paris.— Petition 
recorded 6th September, 1861. 
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And notice is hereby given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journa)) in 
which this notice is issued. 


List of Specifications published during the week ending 
14th September, 1861. 

121, 1s, 4d. ; 296, 3d. ; 297, 10d. ; 298, 10d. ; 299, 8d. ; 800, 3d. ; 301, 10d. ; 
302, 10d. ; 303, 6d. ; 304, 1s. 4d. ; 305, 3d. ; 306, 4d. ; 307, Sd. ; 308, 6d. ; 309, 
4d. ; $10, 8d. ; 311, 6d. ; 312, 3d. ; 313, 8d. ; 314, 3d. ; 315, 1s. 1d. ; 316, 3d. ; 





325, 3d. ; 326, 10d, ; 327, 5d.; 328, 6d. ; 329, 3d. ; 330, 3d. ; 3 
8d. ; 333, 6d. ; 334, 7d. ; 335, 8d. ; 336, 3d.; 337, 3d. ; 338, 3d. 3 359, 10d. ; 
340, 3d.; 341, Td. ; 342, 10d.; 343, Sd. ; 344, 3d. ; 345, 7d. 5 346, Is, 6d. ; 
347, 3d. ; 348, 3d. ; 349, 10d. 





*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southamy buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-office order, made payable to him at the Post-office, High Holborn. 











ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


(Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c.) 

531. J. Extis, J. Strineer, and J. Bravock, Lancaster, ‘‘ Lubricating the 
piston rods, valve rods, pistons, and valves of steam engines, dec.” —Dated 
2nd March, 1861. 

This invention consists in making the stuffing box of the piston rod 
with a receptacle to contain the lubricating material, which passes through 
apertures in the inner part of the stuffing box to the piston rod, which is 
either plain, or furnished with a groove for the lubricating material to enter 
into when the piston rod is at work ; a portion of the lubricating material is 
conveyed at each stroke into the cylinder with the steam, thereby lubri- 
cating the piston. A similar apparatus is also applicable for lubricating 
the valve rod and valves of steam engines, and for other purposes where a 
shaft or rod works with a to-and-fro motion. 

535. W. Henpry, Hutcheson-town, Glasgow, *‘ Building of boiler and boiler 
flues for the consumption of smoke.”—Dated 2nd March, 1861. 

One improvement for Cornish boilers of two tubes consists in building in 
two flues at the back of the boiler which lead the smoke, and flame, or heat 
from each tube to the side of the boiler farthest from it, or the side nearest 
the next tube and through the side flues to the front of the boiler, where a 
square Vertical hole, left in the brickwork, is placed, leading down to the 
flame bed below the boiler, and from thence to the chimney. Opposite this 
hole is placed a square pipe of cast iron, or other suitable material, of the 
same size through the brickwork, slanting down to the furnace above the 
fire bars, the furnace being partly in the brickwork in front of the boiler, 
and partly in the tube. This pipe has a flange cast on the end next the 
hole, with a valve working on a hinge on the bottom of this flange, to close 
alternately the hole and the pipe by a chain fixed on one end to the side of 
this valve, and on the other end to a weight working on two pulleys. Where 
the chain works through the brickwork it is attached to a small rod passing 
through a stuffer on the level of the brickwork, and to the end of this rod 
is attached the other part of the chain to the valve. The furnaces are fired 
alternately, so that when one fire is red or ‘‘ spent,” the other is ** green ” or 
newly fired. The smoke of the “green” fire passes through the tube, and 
through the flue at the back to the side flue, when it reaches the hole at the 
front, which is closed by the fireman by sliding up the weight, and letting 
the valve fall on the hole, leaving the pipe open, which it enters, and goes 
down on the red fire, where it is converted into flame before passing the 
fire bridge. |The flame and heat from the red fire in the meantime passing 
through its flue, reaches the square hole at the front of its side flue, which 
it finds open, and, the pipe being shut, it enters the hole which leads to the 
flame bed, and from thence to the chimney. By simply opening and closing 
the pipes and holes by the valve the smoke of the one fire may be led into 
the other, or into the chimney at pleasure, the suction of the draught keep- 
ing the valve air tight.—Not proceeded with. 


559. G. H. Birkseck, Southampton-buildings, London, “ Pistons for pumps, 
steam engines, &c.”"—A communication.—Dated 5th March, 1861. 

This invention consists in arranging and combining a series of narrow 
plates with bevelled edges into a circle to form a piston, such plates being 
capable of being expanded so as to fit the interior circumference of the 
pump barrels or cylinders in which they work, as described. 

573. J. Hopeson, Newton Moor, Hyde, near Manchester, ‘* Improvements in the 
pistons of steam engines, and vr the buckets and plungers for pumps.”— 
Dated 6th March, 1861. 

According to this invention it is proposed to employ two bevelled or 
wedge-shaped metallic split packing rings, which are let into an annular 
recess made in the circumference of the piston bucket or plunger. Those 
pistons of the piston block and cover which come in contact with these rings 
are bevelled towards a point outside the piston, in a line with the middle 
thereof, so as to fit the bevel of the respective rings. A wedge-shaped 
metal spring of an annular form is placed partly behind and between the 
bevelled packing rings, and serves to keep them tight against the cylinder 
or pump barrel. Suitable stops are inserted for the purpose of keeping the 
rings steam-tight at the parts where they are cut through or split.—Not pro- 
ceeded with. 





Crass 2,.—TRANSPORT, 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Bouts, Carriages, Carts, Har- 
ness, &c. 


547. S. A. Emery, Arundel-strect, “‘ Portable apparatus for transporting loco- 
motive engins and trains from one line of rails to another.”—Dated 4th 
March, 1361. 

_ For the purpose of carrying out this invention the inventor makes the 
joints and crossings of steel or iron of the best quality, so as to obtain the 
greatest amount of strength with the minimum of weight, and he constructs 
the point so as to fit over the rail, the end where it unites with the rail 
being brought to a sharp edge ; the point is made to fit over the rail, and is 
affixed to it by suitable set screws ; the place where the outer rail crosses 
the inner rail is fitted so as to slip over and lodge on the rail, raising the 
same about 1 in., or sufficiently to allow the flanges of the wheels to pass 
over the rail without touching. The rails between the two lines, commonly 
known as the 6ft., are supported on suitably formed chairs of wood or iron, 
or wood and iron combined and they are fixed to the chairs and to the 
rails of the railway by set screws of proper size, or cramps with screws may 
be employed, such cramps being fixed to the rails forming this invention, if 
desired. The chairs supporting the rails may be brought up to the proper 
height to meet the line of rails by using suitable chairs, to which are 
attached screws, which screws work in the hear of the sleepers or plates, so 
as to give the desired elevation to the rails; these plates or sleepers may be 
supported by the ballast, or in any other convenient manner. The rails are 
retained in proper gauge by suitable tie rods, at proper distances apart, to 
prevent the rails springing when an engine or train is crossing.—Not pro- 
ceeded with. 

550. G. WILSON, jun., Sheffield, “ Railay buffer."—Dated 4th March, 1861. 

The inventor proposes, in carrying out this invention, to form the buffer 
boxes of wrought iron, and by preference to make them cylindrical. To 
the outer end of the box he fits a gland to receive the plunger of wrought 
iron, and this gland he secures in position by means of lateral screws. The 
inner end of the box he forms with a flange to receive a wrought iron end 
plate, which is secured thereto by rivets. The rod which couples the 
plunger to the box passes through the centre of this plate, and it is secured 
in position by a nut applied to the tapped end of the coupling rod.—Not 
proceeded with. 


555 


T. Scort, Newcastle, County Down, Ireland, * Roadways and tramways.” 
— Dated Sth March, 1861. 

In carrying out this invention into effect the inventor employs trays or 
flat open boxes of cast iron, or other materials, of a square or any other 
form, consisting of a flat or arched bottom and vertical sides, which trays 

| 








or boxes are packed full of rough or dressed flat pieces of stone, placed on 
edge, the top and bottom surfaces being made parallel, so as to have a good 
bearing on the bottom of the trays, and to present generally a level surface 
on the top. These stones, so packed in the trays or boxes, may be set or im- 
bedded in sand, gravel, or other substances, or grouted with cement or 
mortar, so as to form one solid block, or they may be simply wedged in 
tight. Such trays or boxes so filled with stones are placed close together, 
side by side, on the prepared foundation of the roadway with the stone sur- 
face uppermost, so that, when the whole is filled in with them, it shall 
present generally a level surface, the irregular interstices between the stones 
affording a better hold for the horses’ feet than the present methods of form- 
ing the roadways do.—WNot proceeded with. 

580. N. A. Povarp, Rue de V'Orillon, Paris, “ Brakes for railway rolling 

stock.” —Dated 7th March, 1861. 

This invention cannot be described \ithout reference to the drawings.— 
Not proceeded with. 

682. J. Epwarps, Shepherdess-walk, “‘ Carriage wheels."—Dated 7th March, 
1861. 

This invention consists in connecting the ends of the several parts or sections 
forming the felloe or rim of a carriage wheel by means of metal couplings 
inserted in a slot cut in the ends of each of the said sections, and further in 
inserting the outer ends of the wheel spokes in the said couplings, instead 
of in holes drilled through the felloe as heretofore. The said felloe or rim 
is composed of as many sections as there are spokes in the wheel, so that 
each section, being of a shorter length than in wheels as formerly con- 
structed, can be cut more in direction with the grain of the wood.—Not pro- 
ceeded with. 





Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

638. F. Wriant, Graham-street, Leicester, “ Civeular knitting frames or 
machines.” —Dated 2nd March, 1861. 

For the purposes of this invention, in order to produce slack courses of 
work, an additional loop wheel is used with the ordinary loop wheel. This 
additional loop wheel is shallower, and enters much further between the 
needles than an ordinary loop wheel. It is also of a somewhat coarser 
gauge at the circumference. During the manufacture of the ordinary 
work the ordinary loop wheel is in action, and the slack course wheel is 
caused to stand clear. When the time comes for making slack courses the 
machine is stopped, and the thread broken. The slack course wheel is then 
brought forward until its teeth sink deeply between the needles, A th 
is then drawn through a guide, close to the slack course wheel, and the 
machine is turned round slowly until it has completed one revolution, The 
peculiar construction of the slack course wheel enables it to sink so far 
through the needles as to make the loop of the length desired, in fact, long 
enough for a slack course. When the machine has made one completé 
revolution the slack course is made. The slack course wheel is then with- 
drawn, and the thread broken. A thread is then introduced into the guide 
belonging to the ordinary wheel, and the machine then goes on making 
the ordinary work.—WNot proceeded with. 


548. R. Murpny, Crumlin-road, Belfast, *‘ Looms for weaving.”—Dated 
4th March, 1861. 

This invention relates to a peculiar arrangement of apparatus for removing 
the pressure of the swell upon the shuttles of looms at the time of their 
entering and leaving the box, and consists in the employment of mechanism 
which operates directly upon the swell itself, without the intervention of 
cams, tappets, or additional springs.—Not proceeded with. 


553. W. Kay, Bolton-le-Moors, and J. Kay, Lever-bridge, near Bolton-le- 
Moors, “‘ Machinery for doubling and double twisting yarn.”—Dated 4th 
March, 1861. 

This invention consists in doubling yarn at two or more operations, 
instead of at an operation, a; heretofore t y; and the patent 
remark that, by the term * doubling,” they must be understood to include 
the process of combining and twisting together of two or more yarns, The 
machinery they employ for this purpose consists of an ordinary doubling 
frame, and a second machine with intermediate spindles ; by the former the 
yarns are doubled and wound on bobbins with a small amount of twist, ard 
by the latter the remainder of the twist is imparted. The bobbins from 
the first or preliminary doubling frame are taken to a winding frame that 
the produce of several bobbins may be wound upon one larger bobbin before 
placing them on the intermediate spindles ; or they are at once placed upon 
the intermediate spindles of the same machine; but in either case the 
bobbins must be placed on these spindles in an inverted position, and the 
doubled yarn is drawn off the bobbins on these spindles by the ordinary 
rollers, and again wound on to bobbins by means of a flyer of the usual 
construction. The intermediate spindles on which the bobbins from the 
oreliminary doubling frame are placed are made to revolve by a drum and 
ands, or other equivalent means, and as the partially doubled yarn is 
drawn off such bobbins a second twist is given to it, while a third twist is 
imparted by the flyer in winding the doubled yarn on to the last bobbin. 





556. E. WiTTAkER, ond J. CLARt, Hurst, Lancashire, ‘“‘ Preparing cotton or 

other sibrous matervals to be spun.” —Dated 5th March, 1861. 

This invention consists in extending the application of divisions or plates 
to the carding engine, the said invention being described by the patentees 
in the specification of their patent, dated the 16th day of January, 1861 
(No. 124), as being applicable to the opener and blowing machine only, but 
they find that, in connection with grids under the carding cylinder, and 
licker in roller, they can advantageously apply their invention of divisions 
or plates to the carding engine, in order to break the centrifugal force of the 
cylinder, and to prevent the dirt and refuse from being taken up again, the 
said divisions or plates being placed in any desired positions, 


560. R. R. BREARLEY jun., Batley, Yorkshire, ‘* Treating woollen and union 

cloths Jor surface firish.”—Dated ith March, 1861. 

The object of these improvements is to obtain a peculiar pile nap or 
surface finish to woolen and union cloths. For this purpose the fabric is, by 
preference, woven pulpy, or loose, and whilst held wet in a tentering or 
such like machine it is “* batted” or beaten on the face or front side, as is 
well understood, it is then dried and passed through apparatus in which 
the back surface is operated upon by beaters, which beaters are formed by 
the application of a series of revolving bars or surfaces supported on arms, 
and parallel to their axis of motion. The front or face surface is then acted 
upon by soft card tecth upon a roller moving in the same direction as the 
cloth, but at a somewhat faster speed, by which the nap or pile is 
straightened up. 

561. E. ALCAN, Coleman-strect-buildings, London, “‘ A method of simultaneously 
marking and piercing, or perforating plates of metal, cardboard, paper, 
and other material employed in looms for weaving figured fabrics.”— 
A communication.—Dated 5th March, 1361. 

This invention is intended chiefly to apply to the marking and perforating 
of cards or plates to supersede cards to be employed in the jacquard loom 
for producing figured fabrics. A pattern formed upon a metallic paper 
divided into squares, in which an insulating varnish is used instead of 
colours, is substituted for the ordinary reading. The mode of operation for 
one single line or one single weft to be prepared is as follows :—Supposing 
the pattern to be prepared with interlineations on metallic paper, and in 
insulating varnish, and this pattern to be in communication with the poles 
of a battery through a flat or cylindrical metal surface, the current will be 
broken at all the parts covered with the insulating varnish; it may also be 
transmitted to rods, teeth, or metallic points corresponding to the conduct- 
ing points, that is to say, to such parts of the pattern as are not protected 
by the varnish. Supposing also that a metallic point rests upon every 
interlineation of the pattern, and that this metallic point is united by levers 
to a perforator or piercer under which a band of cardboard or sheet of other 
material has been placed; admitting the current established it will cause 
the points, rods, or teeth resting upon the metallic parts to adhere, while 
the non-conducting points will remain free, as well as their corresponding 
piercers ; it will then be only necessary to make them act simultancously to 
any suitable hanical arr t, in order that each shall pierce the 
required hole. 


574. W. Win, Bury, Lancaster, “ Apparatus to be employed in the prepara- 
tion of cotton and other fibrous materials for spinning, called slubbing 
Srames and roving frames.” —Dated 7th March, 1861. 

This invention relates to that portion of slubbing and roving frames 
known as the spindle and flyer, and is designed for the purpose of steadying 
the spindle during its rapid rotation. The invention consists in the novel 
use of a long tube or bush extending upwards from a rail beneath the 
copping rail to that part of the spindle close beneath the “flyer ;” the 
spindle passing through the tube is thereby steadied. Secondly, the bobbin 
is furnished with an interior tube or “ bush,” and, instead of revolving upon 
the spindle, it revolves upon the long exterior tube or steadying “ bush” of 
the spindle. The improvement consists in the use of this peculiar elongated 
form of bush, in contra-distinction to any of a shorter description, which 
do not afford support to the spindle closely beneath the flyer, such being a 
material advantage.—Not proceeded with. 





584. W. CLARK, Chancery-lane, London, “ Improvements in warping, dressing, 
and finishing thread, and im apparatus for the same.” —A communication. 
—Dated 7th March, 1861. 

This invention relates to causing threads of flax, hemp, wool, silk, or other 
material, but principally of cotton previously impregnated with size or 
other dressing, to pass between and in contact with tubes or cylinders of 
india-rubber, or other suitable materials, which, by compressing the thread, 
expresses the superfluous dressing it contains, and allow only the 
necessary amount to remain.—Not proceeded with, 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 


Tue Iron Trave 1x tHe Past Week: Orders on Account of the New 
Jron Frigates—New Ginver Briwoces—Demaxn ror Rops anp 
Hoors—P1a Tron Trave: Very Large Sales: Prices—Coau TRave: 
Prices for Manufacturing Purposes—Haroware Traves: Improved 
—Errects oF Tue Anaio-Frencu Treaty: “ The Times” upon it 
—Tue Works or Messrs. T. Perry anp Sons, Higurierps; 
Engines for the Barrow Ironworks: Metal Bedsteads: Spruce 
Laths for Spring Sacking: Agricultural Fencing. 





Tuts week has been quite as favourable a one to the interests of the 
ironmasters of South Staffordshire as the last. Some tolerably good 
orders have been received for finished iron, angle, and T-iron 
heavy plates of the best quality being chiefly in demand. Certain 
of the iron of this description, which will be required in the con- 
struction of one of the monster steam ram frigates recently ordered 
by the Admiralty, are about to be produced in South Staffordshire, 
It is reported that an order for 3,000 tons of plates has just been 
split up in this district between three houses, one of them taking 
half the quantity, The use to which these pigs are to be put has 
not yet transpired. 

Girder plates continue in good demand, and it is stated that the 
timber bridges that Brunel put down as the least expensive on that 
expensive line—the Oxford and Wolverhampton division of the West 
Midland—are to be replaced with girder bridges. The order 
for most of the pes required in this work must soon be 
in the market, and although the quantity will not be a vast 
one, yet, as it will probably be all made in this district, the fact 
is of some significance as connected with the trade here. For rods 
and hoops there is a tolerably good inquiry, but it is at prices so 
low that houses who produce only a reliable article will not accept. 
In these samples some few makers are somewhat active, Excepting 
Liverpool, both the home and also the continental markets are in a 
healthy condition, and the prospects of the trade remain encourag- 
ing. The only impediment that the ironmasters see to a future of 
probable prosperity is the existing unhappy pugnacity of his Cousin 
Jonathan. Consequently several masters are buying pigs to a 
much larger extent than their orders in hand would justify. A few 
moneyed firms are stacking immense quantities of puddled bars. 
The sales of iron in the past two months have exceeded all expecta- 
tion indulged in at Quarter-Day. The prices obtained have been 
mostly those at which sales were effected at that time, the difference 
—when any of note—being in favour of buyers. The producers 
of best South Staffordshire pig iron are the only exception to this 
rule. They are now holding out for an advance upon Quarter-Day 
rates. 

Coal for manufacturing purposes may now be had in any quantity 
for 5s. 6d. a ton of 22 ewt., and two-and-a-half off for cash. 

The factors and manufacturers in Birmingham and Wolverhamp- 
ton are doing more than they have been for some time. The home 
demand is improving, and—excepting, of course, the States of Ame- 
rica—the foreign demand is excellent. As our wares become better 
known throughout France, and upon the continent generally, a de- 
mand springs up that has not before existed. A gentleman who 
has just returned from Paris, where he was the travelling represen- 
tative of a leading exporting firm in Wolverhampton, informs us 
that the products of that town and Birmingham, which are regarded 
as of general domestic use in this country, meet little short of a 
ready sale there, on account of their low price and excellent 
finish. ‘This is especially the case with regard to japanned goods. 
The incomparable polish that the pliant hands of our iteny women 
effect, upon the trays in particular, fill the French with admiration. 
One of the Parisian manufacturers, who was ignorant of the means 
by which this resultis effected,and whowas desirous of competing suc- 
cessfully with the English makers, was very pressing that the gentle- 
man to whom we refer should send him over “ one of the machines 
used in England for polishing such wares.” Our witty readers have 
here the material for a little punning on English hands for French 
hearts. Without stopping to remark on the probable inequality of 
the exchange, we proceed to extract from a letter of the Paris cor- 
respondent of the 7imes, the following allusion to the working of 
the Anglo-French ‘Treaty, for which, after what we have just said, 
the reader will not be unprepared :— 

“The Treaty of Commerce between Great Britain and France, 
though not yet fully carried into effect, is said to be working more 
favourably than even some of its warmest admirers anticipated. 
The proprietors of wholesale houses in the hardware trade in Paris 
have expressed their astonishment at the superiority of finish and 
the moderate price of the patterns presented to them by the agent of 
one of the first manufacturers in England. Many articles of domes- 
tic use, hitherto almost unknown in this country, are now becoming 
necessities, not only in Paris, but throughout France. Among them 
I may mention cheap trays and breadbaskets. The demand for 
these articles is so great in the provincial towns since the 
first patterns were exhibited that it has considerably exceeded 
the expectation of the wholesale merchant who first ventured 
to order a small stock of English ironmongery as an experiment. 
There is one disadvantage, however, under which the British 
manufacturer labours, which must be remedied before he can com- 
pete on equal terms with the French manufacturer—that is, the 
very heavy charges for freight and carriage which are attached to 
British produce by the time it arrives in Paris. For instance, a 
wholesale merchant observed, a few days since, to an English 
agent— Your prices are wonderfully low, but you perceive that the 
extra charges amount to 40 per cent. on your small invoice. Under 
such conditions I may as well purchase from the manufacturer at 
home who has hitherto supplied me.’ This, no doubt, is one of 
the inconveniences which attend the opening of a new trade, and 
which will be gradually remedied.” 

Notwithstanding these statements, and the fact that, with the 
Treaty only in very partial operation, the returns for the first six 
months of this year showed the exports to France from this country 
to be larger by £800,000 than in the six months last preceding. 
The Times, m a recent leading article, did their utmost to discourage 
the manufacturers of this country from looking for much benefit 
from the Anglo-French Treaty. 

Messrs. Thomas Perry and Sons, of the Highfield Works, Bilston, 
are now engaged upon a blowing engine of 150-horse power, 
having a 9ft. cylinder and a 9ft. stroke. It is intended for 
another blast furnace that Messrs. Schneider and Hannay, of the 
Barrow Works, are putting up for the manufacture of their hematite 
pig iron. ‘T'wo similar engines have been before supplied to the 

3arrow Works by this firm. Each engine supplies the blast for a 
air of furnaces, and the immense strength of the blast and the very 
arge proportions of the furnaces may be inferred from the propor- 
tions and power of the engines. The cylinders are as large as it is 
— to make them, so that they may be safely conveyed to 
arrow. In order to this due notice has to be given to the railway 
companies carrying between the two places, who get the line 
clear, and to secure additional freedom from a liability to 
accident, invariably convey the machinery on a Sunday. "The 
weight of the cylinder is 12 tons, and of the beam, with its 
two sides, 16 tons. The two cupolas at the Highfield Works 
enable their proprietors to produce a casting of 25 tons. A 
fourth engine for the Barrow Works is now in course of con- 
struction here. It is an arrangement of Mr. J. T. Smith, the 
manager of the Barrow Works, and is intended to drive four exhaust- 
ing fans, each fof 10ft. diameter and 3ft. wide on the vanes. This 
engine belongs to a new application, to draw down the gases from 
the mouths of the furnaces and apply them to the heating of the hot 
air for the furnaces and the boilers of the blowing engine. Every 
description of machinery for the manufacture of iron seems to be 
produced at Highfield. Here more chilled rolls are manufactured 
than at any other works in the world. The rolls are used in the 
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production‘of all descriptions of metals in sheets, with their appli- 
ances, and are exported the world over, including France, Belgium, 
Austria, Prussia, Italy, Spain, Melbourne, and India. Excellentas is 
the iron of Belgium ie some purposes, it is, nevertheless, unfit to be 
used in the manufacture of chilled rolls. One of the most recent 
export orders of this class executed here was a new rolling-plant for 
the Sardinian Government; and the Russian Government have just 
received from Messrs. Perry’s works a series of machinery known 
as draw-benches, to be used in the manufacture of “solid tubes.” 
An illustration of the magnitude of the operations here also for the 
manufacture of iron treasuries, safes, and doors, was given in our last. 

The articles of this class, which we saw in course of manufacture 
during our visit, seem to combine the recent scientific fire-proof and 
fire-resisting improvements, and the better class are finished in a 
style of considerable elegance. Messrs. Perry are also bedstead 
manufacturers to a very large extent. to description of metal 
bedstead was in course of construction here from the humble bar- 
rack or camp bedstead of iron—110 of which we saw packed ina 
space about 6ft. high by scarcely more than 3ft. square— 
up to the costly article, inlaid with a mosaic of mother of pearl. 
Numerous packages were being made up for Spain, whilst, the day 
before, the packers were busy on similar goods for sae and a 
day or two previously with a yet larger quantity for South America. 
The bedsteads used in Hanwell Lunatic Asylum are made here ; 
and, because of the increase of insanity which it indicated, it was 
not cheering to perceive that additional bedsteads for that institu- 
tion were ready to be sent away from the works. This firm are now 
the sole [possessors of the patent for a description of sacking, the 
simplicity of which is remarkable. But the comfort derived from 
the use of it isso marked that it is not surprising that it should be 
in great request wherever it is known. The sacking is eo 
number of spruce laths, somewhat resembling the handle of the 
housemaid’s long broom. ‘These are placed at frequent inter- 
vals on the framework of the bedstead, and run from end 
to end. The patent is that of Mr, Burke, of Liverpool, 
and it may of course be adapted to any description of bedstead, as 
well of wood as of metal. Singular as it may seem, these spruce 
rods furnish quite an elastic sacking, and give the ease of the French 
or German spring mattress, at less, we are told, than one fourth the 
cost, and it also economises the bedding. In its application to ships’ 
berths in particular this sacking will be greatly promotive of health, 
and immensely the comfort of emigrants and seamen. The 
juvenile colonists in our British possessions have their comfort eon- 
sulted at Millfields, whence they receive patent folding perambu- 
lators, japanned and coloured, of a very neat appearance, and, ex- 
cepting the furniture, all of iron. A perampbulator of the single size, 
with cushions complete, when folded, is packed in a box 26in. long 
by 18in. wide, and only 8in. deep. Most of the bedsteads, also, seem 
to be constructed with a view to their being exported in cases 
proportionately small. Adjoining the works which we have 
just described is one belonging to the same firm, in which 
there is manufactured every description of iron fencing, wrought 
iron field gates, game-proof, poultry, and sheep wire netting, 
ornamental wire work of all kinds, wrought-iron entrance gates, and 
railings; patent improved iron stable and cattle fittings, feeding 
troughs, and the like. The first place in the operations in this 
department seemed to be given to the firm’s premium continuous 
iron fencing. And some of the repulsive features of the external 
aspect of the abodes of our dead may be chastened by the iron tomb- 
railings, which are made at Highfield. The combined works 
cover a space of four and a quarter acres; and afford employment 
for between 800 and 100 hands, who are assisted by machinery, 
worked by four steam engines of a nominal power of 170 horse. 
Mr. Wheeldon is Messrs. Perry’s managing engineer, 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


Liverroo.: Mersey Dock Board: Liverpool and Next Year's Exhi- 
bition: Messrs. Laird and Shipbuilding at Birkenhead—Ratway 
Compensations: A plea for the “Eastern Counties”»—State or 
Trape: Shefheld: Leeds—'T un Barris Assoctation IN LANCASHIRE : 
The Savans Seeing the Sights. 

WE commence, as usual, with Liverpool. At the last sitting of the 

Mersey Dock Board a payment of £14,000 was authorised to be 

made to Messrs. Vernon and Son, on account of the new landing 

stage for Woodside Ferry. <A tender of Messrs. R. and J. Rankin, 
to supply twelve turntables for the works at Birkenhead, at £140 
each, was accepted. It was ordered that no division wall should be 
made in the half-tide basin at Birkenhead, but that the works should 
be proceeded with according to the Parliamentary plan. Mr. Bold 
asked when the alterations in the great landing-stage, to adapt it to 
the American system of ferry traffic, would be commenced? The 
engineer said he had not thought of the question yet; that he had 
no orders to proceed; and that, when ie lied the work would take 
up six or eight months. The chairman said the Works Committee 
could give the necessary authority at any time to proceed with the 
work. Mr. Mondel hoped, before ordering the work to be executed, 

the committee would inquire whether there was an increase or a 

diminution in the goods traffic over the river. They would find 

that that traflic was diminishing daily, whilst the increase of foreign 
going steamers was continuous. Ata meeting held on Saturday it 
was resolved to form a Local Committee to represent the interests of 

Liverpool at the exhibition of next year, and a subscription was 

entered into to put the committee in funds. The contract between 

Messrs. Laird and the Admiralty, for one of the new iron-cased 

frigates (of about 7,000 tons measurement), has bec finally con- 

cluded, and the work will be immediately carried out. The Black 

Prince, Defence, Warrior, and other similar vessels have been built 

on slipways and launched in the usual manner, but Messrs, Laird 

propose to build the frigate for which they have contracted 
in one of their large graving docks, roofing it over and 
fitting the sheds with travelling cranes and other conveniences, 
so that the ship may be entirely finished under cover, and floated 
out of dock ready for sea; and also with the engines and _ boilers 
fitted on board, in case the Admiralty should decide to have them 
put in at Birkenhead, instead of sending her to a dockyard for that 
purpose. By these means the work can be more efticiently com- 
pleted, and the men employed will have the advantage of working 
under cover. It is expected that from 1,000 to 1,500 men will be 
employed upon the ship for two years. Workmen are now actively 
employed upon a troop-ship, of 8,000 tons, lately ordered by the 

Admiralty from the same firm, and on several oth er new iron and 

wood vessels; also, in repairing the Galway vessels Hibernia and 

Columbia. 'The engine workshops at Messrs. Laird’s establishments 

are also fully employed in making new engines and repairing 

others. With reference to a steamtug vessel for China recently 
launched by Messrs. Laird, and named the Indian Queen—built for 

Mr. M’Farlane, and intended for river navigation—it may be added 

that some interesting trials have been made. The engines of the 

Indian Queen are on Messrs. Laird’s diagonal principle and are 

fitted with surface condensers. She made her first trial trip to 

Douglas, Isle of Man, thence to Holyhead, and from there to Liver- 

pool, her average speed being ten knots, and the consumption of 

coal equal to ten tons in twenty-four hours. During this trial the 
weather was bad, strong winds and heavy sea. The next trial was 
to ascertain her efficiency as a tug boat; and she towed out to sea, 
the Edward Percy, about 900 tons measurement, and drawing fully 
1sft. She towed this vessel easily at the rate of eight knots per 
hour, which is considered a first-rate result, looking at the nominal 
power of the steamer and the size of the vessel towed. The eon- 
sumption of coal during the time she was towing was at the rate of 
twelve tons in twenty-four hours. ‘The surface condensers worked 
exceedingly well, the vacuum being steady at 28. ‘lwo other 
trials were made, each. of four hours’ duration. In one case 
the tug made a speed of eight to nine knots, with a consumption 


equal to six tons in twenty-four hours; going ten to eleven knots, 
with a consumption equal to ten and a half tons. 

Every one is always ready to have a fling at the unfortunate 
Eastern Counties Railway Company. It is not for us to champion 
the “E. C. R.” through thick and through thin, but it may excite 
some surprise when we state, on the authority of a Parliamentary 
return, that the Lancashire and Yorkshire—a system which has 100 
fewer miles in operation—paid, last year, £11,846 for compensations 
for injuries; while, in the same period, the Eastern Counties was 
mulcted to the extent of £11,125. The Great Northern, too, which 
used to be held up as a model line, paid £22,504; and the London 
and North-Western capped all its contemporaries with a disburse- 
ment under this head of the very serious sum of £52,337. Our 
Parliamentary return relates to 1860, but we may safely say that the 
Eastern Counties will not exceed the Brighton as regards this year’s 
compensation claims. Upon the compensation question generally 
it appears to be the object of the organisation in course of formation 
among the large companies to have a maximum jae prepare fixed 
by the Legislature. Provided this maximum is fixed at a tolerably 
high point—say £2,000—there seems little objection to such a course. 
Still companies ought to smart for carelessness, and juries ought 
still to be left to the exercise of their discreticn. ‘There is a good 
deal to be said on both sides, but it is difficult to determine upon 
what principle the representatives of country gentlemen like the 
late Mr. Pym should be allowed to victimise shareholders with 
swinging damages of £12,000 or £13,000. 

There is some improvement of trade at Sheffield. File and steel 
orders for the country are becoming more numerous, and there is a 
fair business doing in steel required for the manufacture of agricul- 
tural implements. he {cutlery branches continue depressed, and 
nothing is doing with America except for war materials. In 
Rotherham the stove-grate manufacturers are working full time, the 
brass works are well employed, and the iron houses are busy with 
orders, chiefly for articles required in the construction of railway 
On the whole there seems to be a tendency towards im- 





wagons. 
pee: At Leeds the iron and machine trades are reported to 
in a fair condition, employment continuing pretty plentiful. 


The Leeds Chamber of Commerce has held a meeting for securing a 
complete and thorough exposition of the woollen manufactures of 
the district at next year’s “Great Exhibition.” The old familiar 
adjective of ’61 seems to jingle more agreeably on the ear than the 
high-sounding phraseology now sought to be employed. 

One part of the proceedings in connection with the Manchester 
econgress of the British Association seems to have attracted little 
notice, viz., a series of excursions, made at the close of the meeting 
yesterday (‘Thursday):week, to various objects—below and above 
ground—in which Lancashire feels a just pride. Some of the ladies 
and gentlemen who took part in the excursions were cordially 
received at Worsley by the Earl of Ellesmere. Others visited the 
extensive coal mines belonging to the Bridgewater trustees, 
and others, again, went down the “Astley deep pits” at Dukin- 
field. These last mines have, as regards depth, no equal in 
Europe. Their perpendicular depth is 686} nes and they are at 
present explored by an engine-brow or incline plane, descending at 
an angle a 20 deg. to a depth of 763 yards, by vertical measurement. 
The ventilating of the mine is conducted upon approved engineer- 
ing principles. What is designated No. 1, is the “down cast ” pit, 
which is exclusively confined to the pumping engine, which lifts the 
accumulating water from the mine. No. 2 is the “ up cast,” or fur- 
nace shaft; the atmospheric air, passing down No. 1, round the 
works, and thence up the No. 2; and the cireulation being produced 
by a ventilating furnace rarefying the current of air. The pits are 
sunk, not, as has been stated, through new red sandstone, but through 
a succession of rocks. In sinking the pit, 320,931 cubic feet have 
been excavated, and 10,584ft. more have been cut out for mouthings. 
Of the total depth of the pit, 211 yards have been sunk through 
rock, 442} through shale, and the remaining 27} through seams of 
coal. Of these seams there are 26, of more than 1ft. in thickness, of 
which 15, with an aggregate thickness of 58}ft., have been worked 
at different places in the neighbourhood. 'The total amount of timber 
used in the pit is 5,822 cubic feet. The company having arrived at 
the works, were met by Mr. Astley, one of the principal partners, 
who conducted them through the engine department of the establish- 
ment, minutely explaining the machinery constructed at Mr. Fair- 
bairn’s establishment. The company then proceeded to the mouth 
of the mine, and descended in the cage in numbers of from six to 
eight. Although the pit is nearly 730 yards in depth, not more than 
jrom one to two minutes were occupied in landing each party from 
the cage. The company, after going through portions of the mine, 
were hospitably entertained in the engine-house chamber, Mr. 
Thomas Ashton, one of the proprietors, presiding. Another party 
of excursionists visited the great Marston salt mine, near Norwich, 
the largest and most remarkable of the Cheshire salt basin. The 
deposit occupies a limited space in the triassic series, and exists in 
more than one bed, alternating with coloured marls and gypsum. 
The mine is about thirteen statute acresin extent. The descent was 
a work of some difficulty, involving no small amount of struggling 
and pushing before the barrier placed round the mouth of the shaft 
could be passed. The descent was made in the ordinary shaped 
tubs, capable of holding five persons, or, with close crowding, six, 
and as the time occupied by the descent was one minute, and at least 
another minute and a half were taken wp in getting in and out of the 
tubs, it may easily be imagined that the patience of both the officials and 
the visitors were sorely tried before the whole 250 had descended and 
ascended the mine. ‘The depth of the shaft is about 360ft. The 
mine, or, at least, such part of the workings as was open to visitors, 
was lit up with some two or three thousand candles, and the scene 
was effective and pleasing. Blasting operations were carried on for 
the edification of the visitors; and it was stated that by that un- 
ceremonious means, 100 to 200 tous of rock salt is raised weekly by 
30 miners, one horse, anda single line of rai Another party of 
about 40 persons visited the Alderley copper mines. After inspect- 
ing copper ore in the sandstone, which had been brought from the 
cavern, and was then being broken into fragments by workmen, 
who selected the portion fit for “ crushing” and shovelled them into 
wagons which were passed upa tramway close to the “ crushing room.” 
The excursionists entered the cavern, which appears to be about 
150 or 200 yards long, and walked round, on barrow planks. ‘The 
cavern is perfectly dry and clean. The lode or deposit of copper 
ore in the sandstone is about 60ft. wide, and it comes up to the 
surface in several places. ‘There are also large deposits of lead ore, 
running parallel with the copper. Ascending a staircase, which 
extends from the ground outside the building, in which the ore is 
crushed the party entered a room, in which a workman was shovel- 
ling the ore into an aperture in the floor, through which might be 
seen two immense iron rollers. These are, by means of an engine 
of about 30-horse power, made to revolve close to each other, but 
in contrary directions, so that, when the ore is shovelled into the 
aperture, it falls into the space between the tops or narrow parts of 
the rollers, and falls pulverised into a wagon beneath. 











Ramway Worxixe Stock.—The working stock of British rail- 
ways at the end of last year consisted of 5,801 locomotive 
engines, 15,076 carriages of all kinds for the conveyance of 
passengers, and 180,574 wagons of all kinds for the convey- 
ance of live stock, minerals, and general merchandise. Of 
the total receipts for the year 1860, £23,454,810, were on 7,583 
miles of railway in England and Wales; £2,925,229 on 1,486 
miles of railway in Scotland, and £1,368,447 on 1,364 miles in 
Ireland. The total working expenditure was £11,258,104, or 48 per 
cent., £1,306,128, or 44 per cent., and £623,136, or 45 per cent. re- 
spectively ; leaving £12,196,718 as the net receipts on railways in 
England and Wales, £1,619,101 on railways in Scotland, and 





£746,311 on railways in Ireland. The rolling stock on railways in 
England and Wales consisted of 4,696 locomotives, 12,533 passenger 
carriages, and 150,582 wagons of all kinds; on railways in Scotland, 








751 locomotives, 1,876 passenger carriages, and 20,210 wagons; and 
on railways in Ireland, 324 locomotives, 867 passenger carriages, and 
4,777 wagons of all kinds. 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board ; Foreign in bond.—Extra sizes 
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RaiLs.—There has been considerable inquiry this week, and the tone of 
the market is slightly improved; nevertheless makers are still disposed to 
accept the present low rates, 

Scorcu Pie Iron has again receded during the past week to the extent of 
9d. per ton, the market closing at 50s. 6d. sellers cash, 50s. 9d. 14 days, 
and 50s, 11d. one month open, Mixed Nos, Warrants f.o.b. Glasgow. 

SPELTER has not been so firm this week, and may easily be had at £18 5s. 
on the spot. 

Corre in good demand. 

LEAD continues dull of sale. 

Tix.—English is in fair request at the advance, 
Banca, and £117 for fine Straits. 

September 19th, 1861. Moate anv Co., 65, Old Broad-street, London, 
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SCOTCH PIG IRON REPORT. 
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GLasGow, 18th Sept, 1861. Suaw, TuoMsoN, and Moors, Metal Brokers. 














Ramway Recerpts AND Expenpirure.—It appears from a Parlia- 
mentary return that the aggregate number of miles of railway open 
for traffic in the United Kingdom at the end of 1860 was 10,433, 
against 10,002 miles at the end of 1859. The total number of 
passengers conveyed on those railways in the year 1860 was 
163,435,678, against 149,757,294 in the year 1859, showing an in- 
crease of 13,678,384. The total receipts from passengers, parcels, 
horses, carriages, and dogs amounted, in the year 1860, to 
£13,085,756, and in the year 1859 to £12,530,646, showing an in- 
crease of £055,110. The total receipts for live-stock amounted to 
£570,980, against £609,723 in 1859, showing a decrease of £38,743. 
The total receipts for conveying 60,386,780 tons of minerals 
amounted to £4,951,899, against 51,756,780 tons conveyed in 1859 
for £4,223,002, showing an increase of 8,630,006 tons carried and 
of £728,897 in the receipts. The total receipts for 29,470,931 tons 
of general merchandise amounted to £9,157,987, against 27,005,737 
tons conveyed in 1859 for £8,373,284, showing an increase in the 
tonnage of 2,465,194 tons, and in the receipts of £784,703. The 
total traffic receipts for the year 1860 amounted to £27,766,622, 
against £25,743,502 in the year 1859, showing an increase of 
£2,023,120. The total working expenditure amounted to £13,187,368, 
or 47 per cent. of the receipts. The total expenditure being 
deducted leaves the net receipts £14,561,118 for the year 186v. 
Of the total working expenditure, £2,437,362, or 18°48 per cent. was 
for the maintenance of the permanent way ; £3,801,282, or 28°83 pe 
cent. for locomotive power; £1,118,784, or 8-49 per cent. for re- 
pairs and-enewals of carriages and wagons; £3,699,708, or 28°05 
per cent. for traflic charges; £517,367, or 3-93 per cent. for rates 
and taxes; £363,174, or 2°75 per cent. for Government duty; 
£181,170, or 1°37 per cent. for compensation for accidents and losses; 
£1,068,521, or 8°10 per cent. for miscellaneous expenses; making 
the total working expenditure, as above, £13,187,368. Of the 
163,435,678 passengers conveyed on railways in the United 
Kingdom during the year 1860, 20,625,851 were first-class, 
49,041,814 second-class, 93,768,013 third-class, including Par- 
liamentary. The receipts were £3,170,935 for first-class pas- 
sengers, £3,044,713 for second-class, and £4,162,487 for third- 
class and Parliamentary passengers, £272,807 for holders of season 
and periodical tickets; making the total receipts for passengers 
£11,550,942. The total receipts for excess of luggage, parcels, car- 
riages, horses, dogs, &c., conveyed in passenger trains, amounted to 
£1,008,892, and for mails to £525,922, making with the receipts for 
passengers a total of £13,085,756. 

Norice.—Chappuis’ reflectors diffuse daylight in dark places, and 
supersede gas. P. E, Chappuis, patentee and manufacturer, 
69, Fleet-street, London.—| Advertisement | ; 

Notice.—Life-like portraits are taken daily by P. E. Chappuis, 
Photographer, 69, Fleet-street. Album cards, ten for 10s, Children 
taken by instantaneous process. Special appointments necessary. 
N.B. Charge according to age.—[ Advertisement. | 
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It is more than eight years since it was given out that 
a tunnel under the Alps, some cight miles long, was to be 
made by a contrivance of the Chevalier Maus at the rate 
of nearly a mile and a half a year, working on two faces 
only. Chisels, arranged in suitable frames, were to be 
driven at the rate of 150 blows a minute, into the rock, 
and in such manner as to cut deep trenches, between 
which massive cubical blocks would be left hanging by one 
face only, to be afterwards detached by heavy wedges, the 
use of gunpowder being entirely dispensed with. The 
frames carrying the chisels would be necessarily advanced 
into the tunnel as the work proceeded, the driving power 
being transmitted, through wire ropes, from water wheels 
to be erected at the ends. This plan of working has long 
been abandoned, and for reasons more, perhaps, of a politi- 
cal than an engineering nature the whole scheme of the 
tunnel, whether to be executed upon this or any other 
plan, was for some time allowed to rest. Without a resort, 
however, to mechanism capable of working with far greater 
rapidity of progress than could be attained with hand 
labour, it was a question whether the tunnel was practi- 
cable at all. ‘The depth below the summit of the mountain 
being rather more than a mile, shafts were out of the ques- 
tion, and thus nothing remained but to penetrate, for 
nearly four miles at each end, into the very bowels of the 
earth. With the limited number of men which can be 
effectively employed on any one heading and on a single 
face of a tunnel, the work, if performed in the ordinary 
manncr, would be one of a great number of years. Upon 
data derived from tunnelling in various parts of France 
M. Flachat, one of the most eminent of the French engi- 
neers, has estimated that at least ninety-one years would 
be requisite for the completion of the work by hand 
labour! There has been for about ten years in progress, 
in the state of Massachusetts, U.S., a railway tunnel of 
44 miles, without shafts, and it is calculated that, by hand 
labour alone, it cannot be completed in much less time 
than fifty years. One tunnel of 4,240ft. length, executed 
without shafts, on the Virginia Central Railway, U.S., was 
in active progress for no less than seven years. In England, 
among our long railway tunnels, very few, if any, have 
been been made without shafts, and in the case of the 
longest railway tunnel yet opened, that at Standedge on 
the London and North Western linc, the whole length of 
three miles 66 yards was accomplished in exactly two 





years, a large number of working faces having been ob- 
tained, not only by shafts, but by lateral driftways also, 
extending into the Huddersticld Canal tunnel, three miles 
267 yards long, and which extends in close proximity to 
the railway tunnel throughout its whole length. 

Within the last three or four years a new mode of per- 
forating the rock in the Mont Cenis tunnel has been 
adopted. This is according to the plan of M. Sommelier, 
but, up to June last, it had been only so far brought into 
use as to have made a short perforation at the southern or 
Bardonnéche entrance. At the same time the machinery 
at the northern, or Modane entrance, was only in course 
of erection. M. Noblemaire, a French engincer in the 
service of the Northern Railway Company of Spain, having 
been instructed to inspect and report upon the works of 
the Mont Cenis tunnel, with reference to the execution of 
much shorter tunnels upon that line, has made a lengthy 
report describing M. Sommelicr’s apparatus and giving 
accounts and estimates of its cost and probable efficiency. 
The whole length of the tunnel will be 12,700 métres, 
equal to 7°) English miles, or 7 miles 1,669 yards. ‘The 
extreme width of the excavation will be 26it. Sin. and the 
height 19ft. Sin. At the Bardonnéche, or Piedmontese, 
end only about 50 yards had, up to June last, been opened by 
machinery, 750 yards, of about 500 yards then completed, 
having been driven by hand. At the Modane, or French 
end, 650 yards had been opened by hand labour. On the 
south side of the mountain the rock is a dark coloured lime- 
stone regularly stratified with a dip of 15 deg. to the 
north, and is of very variable quality, sometimes compact, 
then schistose or slaty, and again pure although crossed by 
veins of white limestone often much mixed with quartz. 
On the north side of the mountain the rock is a sandstone 
grit of a dark colour and variable quality, but offering 
generally a great resistance to drilling. 





The machinery to be employed, and which has been 
constructed at Seraing, in Belgium, is represented in the | 
illustration. It acts by the compression of air to a total | 
pressure of five atmospheres, that is to sey, an available 
pressure of rather under 601. per squareinch. Referring, 
first, to that at work at the Bardonnéche end of the tunnel, | 
it may be premised that there is an abundance of water |} 
pewer at hand, derived from a stream which docs not freeze 
in winter. A canal two miles long has been made, which 
can supply constantly 20,000 gallons, or 3,200 cubic feet, 








of water per minute, under a head of 148ft., giving a theo- 
retical force of 900-horse power. As it is, only 85ft. of this 
fall are now employed, and arrangements are made to 
draw off but 8,000 gallons per minute, the force still being 
that of 200-horse power. The manner in which a small 
part only of this power is now employed in compressing 
air may be understood by referring to Fig. 6. The water 
is taken down the pipe X, to the valve A, shown enlarged, 
and with the upper and lower halves of its case a little 
separated, in Fig. 8. It will be seen that this valve is, 
substantially, one cylinder sliding closely within another, 
so as to open or close a number of rectangular openings 
for the passage of the water. ‘The water has to be care- 
fully straincd before being admitted. The valve A is 
worked by a 5-in. piston acted upon by compressed air 
in the cylinder /, the admission of compressed air to, and 
its exhaustion from, this cylinder, being managed by cams 
on a revolying shaft F, which shaft is worked by a small 
compressed air engine. B, also eniarged in Fig. 7, is an 
escape valve for the water, and is worked in the same 
manner as A. Z is an air pipe, or compressing tube, to 
which the air enters by small self-acting valves /, /, open- 
ing inwardly, and in which tube the water rises from the 
bottom. C isa self-acting valve, through which the air, 
as it is compressed, is forced into the receiver D, at a 
pressure of nearly 60 1b. per square inch above the atmo- 
sphere. Supposing the inlet valve A to be closed and the 
escape valve B open, the water will fill the pipe X, 
and stand in the pipe Z, at the level of the valve B. If, 
now, this valve be closed and the valve A suddenly opened 
the water in the pipe Z will almost as suddenly rise. 
The actual head of the water is equal only to a pressure 
of 371b. per square inch, but such is the violence with 
which the water rises that the air is compressed, under 
the valve C, to a pressure of nearly 75 lb. per square inch, 
as shown by a gauge, the opening of the valve C re- 
ducing this, however, to the pressure in the reservoir D. 
The valves A and B are then reversed, and the apparatus 
thus prepared for a fresh effort. The quantity of air, at 
ordinary pressure in the pipe Z, is about 45 cubic feet, and 
this quantity is compressed at cach “stroke” to 9 cubic 
fect, and at the rate of three “strokes” or compressions 
per minute. ‘The water rises in the pipe Z generally to 
the level of the valve C, but if a little go over into the 
reservoir it can be run off, without the loss of air, at E. 
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M. Noblemaire finds that, theoretically, these compressers 
should give 70 per cent. of the whole effect of the 
water, but that, taking into account all leaks and losses, the 
practical ratio of efficiency is 56 per cent. The reservoirs, 
of which there may be any number desired, they being in 
communication with each other, are strongly made 
“boilers,” each having a capacity of about 600 cubic feet. 

The amount of air required to work the drills, to be 
described presently, is about 44,000 cubic feet when com- 
pressed to five atmospheres, or nearly 220,000 cubic feet in 
the free state, for every twenty-four hours. It will be 
seen that a single compresser would, theoretically, supply 
nearly this quantity if worked continuously, but, instead 
of depending upon one, three have been set up at 
Bardonnéche. The amount of air requisite for, and dis- 
charged in, working the drills is, at least when working at 
about half a mile in the mountain, nearly sufficient for 
the respiration of the men, for supporting the combus- 
tion of their lamps, and for diluting the gases resulting 
from the burning of gunpowder in blasting. Whenever 
an additional quantity of air is required for these pur- 
poses it will have to be taken in directly by a pipe. The 
rapid expansion of this highly compressed air in the tunnel 
must necessarily maintain a low temperature in the 
workings. 








The compressed air is taken into the tunnel and to the | 


drills through a line of cast iron piping 7Zin. in internal 
diameter, and rather more than jin. (1 centimétre), in 
thickness. ‘These pipes are made tight by an india-rubber 
ring at each joint, the annular recess into which this ring 
is foreed, in bolting the pipes together, being shown in a 
partial section of one end of a pipe at Fig. 17. The ring 
is circular in section, the rubber being gin. in diameter. 
The tightness of a half mile of this piping has been 
found to be such that, when the end of the pipe next to 
the drills was kept closed for twelve hours, the pressure 
of the air fell off but 3lb. persquareinch. When the drills 
are at work the difference of pressure in the reservoirs and 
at the drills is only 141b. per square inch. 

Jt is now time that we describe the drills, or, as 
M. Noblemaire calls them, the “ percusseurs.” They 
are shown in Figs. 1, 2, 3, and 4. Of the whole drill- 
ing apparatus M. Noblemaire remarks that “ it not only 
“constitutes the most important invention of M. Som- 
“ melier, but also the most complicated and delicate part 
“of the whole system.” It is to be borne in mind that, 
on each working face of the tunnel no less than eight 
distinct machines, of the kind about to be described, are 
employed, it being understood, therefore, that of each 
part described there are eight in as many machines, all 
separate and distinct from cach other, but working together 
in a space of from 10ft. to 13ft. in width, and from 
Gft. Gin, to 10ft. in height. Each drill, or chisel, is fixed 
in a socket upon the end of aspindle, as shown in Fig. 1. 
This spindle passes through a cylinder 1 (shown in sec- 
tion, and with the heads or covers removed, in Fig. 4). 
This cylinder is only 2iin. diameter inthe bore, the 
spindle being enlarged to form a piston fitting it closely. 
This piston, and with it the drill, is worked by com- 
pressed air. It will be perceived that Fig. 4, which is an 
enlarged section of one of these diminutive cylinders, 
shows it with the working end turned in the opposite 
direction from that indicated in Figs. 1, 2, and 5. In Fig. 4 
the compressed air is admitted at the right-hand end, driv- 
ing the spindle and its drill in the opposite direction. In 
the narrow annular space between the driil-spindle and the 
bore of the cylinder, the compressed air is constantly 
maintained by the long passage, always open, shown 
in Fig. 4. But, on a sudden forward movement of the 
piston and drill, the difficulty which this air encounters in 
its escape through so small a passage causes such an accu- 


mulation of pressure within the front part of the cylinder | 


as to prevent the piston from knocking out the cylinder 
head, thus arresting the piston without shock. The valve 
which effects the admission and exhaustion of the com- 


pressed air to the piston is plainly shown in the figure. | 
| out interrupting seriously the working of the machines. 


‘his valve is not worked by any attachment to the drill- 
spindle itself, but indirectly by a separate compressed air 
engine I, having a 2g-in. cylinder with 4-in. stroke, working 
gearing, as shown, and also a cam C, by which the spindle ¢ 
of the valve of the cylinder Hi is moved in one direction, 
the valve returning as soon as it is released, by the excess 
of pressure upon one side of it, due to the absence of as 
much pressure on the other side as would be exerted upon 
an area equal to the cross section of the valve spindle itself. 
The cylinder I has another important office to perform. 
By means of the bevel gearing, as shown, it moves on the 
square shaft T, a pall 1) engaging in the pinion R, this 
pinion having sixteen teeth. For every double stroke of 
the pistons in the cylinders I and H, the pinion 1) is moved 
one tooth, carrying with it the cylinder N, into which a 
stem from the piston of the cylinder H_ is made to project, 
this stem being shown in Fig. 4, where it projects from the 
right-hand side of the piston. Although this stem slides 
freely at every stroke in the cylinder N, the arrangement 
is such that, by the slow rotation of that cylindcr, the 
piston of the cylinder His, at the same ani turned 
around, and with it the drill-spindle and drill, thus present- 
ing the cutting edge in a new position at every stroke, as 
would be done in hand-drilling. The stem of the piston 
of the striking cylinder H. also passes through a screw V, 
which is made to turn also with the piston, and, in turning, 
to engage in the cpposite sides of a female serew formed 
on the inner faces of the frame bars L, L. 
this screw thus carries along the cylinder H with the 
whole striking apparatus at each blow, the cylinder 1 and 
its attached parts upon the frames 1 retaining their posi- 


The motion of 


| which are larger than 1ft. or 16in. cube. 


| 3ft. for ten hours. 


; mounted on a frame, as shown in Fig. 11. 


minute, its stroke being rather more than 6in. The pres- 
sure on the working face of its 23-in. piston, deduct- 
ing the section of the stem projecting into the cylin- 
der N, is about 2101b. In the rock in which they 
have been working each drill makes from eight to eleven 
holes in six hours, each hole generally 3ft. in depth and 
rather more that 14in. in diameter. A water pipe supplies 
water constantly, and under a pressure of 60 Ib. per square 
inch, to the drill. The drill is drawn out of the rock by 
engaging a pair of spur gears (these gears being dis- 
engaged while the drij) is at work), the motion of the 
lower gear (shown to the left of the pinion R, Fig. 2) 
operating to reverse the screw V, thus drawing back the 
cylinder H and all the striking parts. 
As already said, eight of these drilling machines are 
This frame 
weighs about 15 tons, and is run up to the face of the rock 
on trucks. When the eight drills have made from sixty 
to seventy holes, the work is ready for blasting, when the 


| machine has to be drawn back out of the way. The 


compressed air and water pipes are connected by india- 
rubber tubes tothe small reservoirs supplying each drilling 
apparatus, so that the movement of the whole apparatus 
is easy. The drills are not necessarily driven in a direc- 
tion parallel to the axis of the tunnel, as their attachment 
to the main carriage is such that they can be directed at 
an angle of 30 deg. from their normal position. M. Noble- 
maire states that the success of the whole process is com- 
plete, and that, for every six hours’ work, the rock is 
blasted out on the whole dimensions of the gallery (equal 
to from one-quarter to one-sixth the area of the com- 
pleted tunnel), to a depth of 3ft., and in pieces, none of 

Four hours are 
occupied in blasting, clearing away the broken rock, and 
getting again to work at the drills, thus the progress is 
With more power, and a still better 
organisation of the work, M. Noblemaire believes that a 
progress of from Sft. to 10ft. per day of 24 hours will yet 
be attained. In carrying on the work, two gangs of men, 
with fourteen in each, working twelve hours alternately, 
are required in the tunnel, eight in cach gang attending 
the drilis, one putting in the blasts, four taking off the 
broken stuff in wagons, and one to overlook the rest. At 
the end of the tunnel 35 men are required for working the 


| compressing machines, for repairs, watching, superinten- 


dence, &e. These are in addition to the miners employed 


‘in enlarging the gallery or heading to the full dimensions 


shops, &e. 


of the tunnel. 

The compressers cost, it appears, £4,500 each, a price 
which M, Noblemaire justly regards as * very high.” It is 
expected that ten of these machines will be put up at 
Bardonnéiche, although it is not casy to see what is to be 
done with so many if they are of the power reported, 
unless two galleries are to be driver, side by side, of 
which M. Noblemaire says nothing. A double length of 
piping for air and water is estimated, for half of the 
whole length of the tunnel, at £9,600. Fifty of the little 
drilling machines are put down at £80 each, although, 
elsewhere, M. Noolemaire says this is twice what they 
ought to cost, and with these and charges for freight, and 
for various fittings, £65,000 are set down for the whole 
expense of machinery for one end of the tunnel, besides 
an additional estimate of £4,500 for buildings, work- 
Judging of the works from the description 
given we should certainly say that this estimate should 
suffice for both ends of the tunnel, unless in the cost of 
piping. M. Noblemaire makes an estimate of the cost of 
enlarging the heading to the full size of the tunnel, both 


| by the employment of additional machinery of the kind 


| 


described, and by hand labour, Notwithstanding the high 
estimated cost of the machinery, he concludes that the 
mechanical system would be the cheapest, the whole 
work, at each end of the tunnel, being distributed over 
six years. 

One of the greatest difficulties will be in the removal 
of the broken stuff, as fast as it is blasted out, and with- 


At present, three of every twelve how's are absolutely lost 
in this work, and the inconvenience is very great. 
M. Noblemaire appears to think that a large and low box 


' can be made to catch most of the déh/a/s, as it is knocked 


| was to have been made to work ten compressers. 


tion end communicating their motion to the striking appa- | 


ratus through the square shaft T, upon which, by a simple 
arrangement, the parts D and C are made to slide freely. 
By another simple contrivance the cylinder H, instead of 
being carried forward a fixed distance at each stroke, is 
made, in its connection with the screw V, to advance 
according to the varying requirements of the work, moving 
faster or slower according to the changing character of the 
rock, 

The drill is made to strike generally 200 times a 


out by the powder. In this case, if the box were not 
knocked to pieces at the same time, it might be managed 
with success. 

At the northern, or Modane side of the mountain, com- 
pressing machines, different from those described, are being 
sect up. M. Sommelier, at first intending to use the old 
compressers, had thought best to raise the water, from the 
River Arc, by means of six water wheels, cach 20ft. in 
diameter, and 13ft. broad, and working double acting 
pumps up toa level S5ft. above the tail water of his com- 
Once raised to that height the water 
When 
the works to carry out this plan were well advanced 
towards completion, M. Sommelicr concluded to apply 
two of his whcels to driving four compressers of the following 
description, see Fig. 5. A eylinder with a bore of 19gin. 
is filled with water, which rises also in two air vessels A, 
Within the horizontal cylinder a piston with a stroke of 5ft. 
is worked by “an eccentric” (!) on the shaft of the water 
wheel. In the air pipes A are two self-acting valves, one 
opening inward and the other outward, and according to 
the motion of the piston in the water below, the air is taken 
in or forced out intoa reservoir, not shown. Water is allowed 
to run upon the valves s, s', in order to secure their tight- 
ness. It is estimated that the piston will make ten double 
strokes per minute, in which case the supply of air, for 
every 24 hours, would be nearly 300,000 cubic feet, 
measured in its uncompressed state, a quantity sufficient, 
indeed, for the purposes of the drilling machines, and for 
ventilating the tunnel. 

Such, then, are the arrangements made for boring the 
Alps. M. Noblemaire comes to no conclusion as to the 
economy of the system of mechanical drilling for tunnels of 


pressing apparatus. 


| ordinary length, but, all along, he admits the complete 


mechanical success of M. Sommelier’s apparatus, complicated 
and costly as it unquestionably is. It has six years’ work 





before it, upon the most favourable estimate, and we have 
yet to wait to know whether the gigantic undertaking upon 
which so much energy and capital are engaged is even yet 
practicable. If no subterranean torrent be encountered 
success is more than probable, and upon all the analog 

which the largest works of the kind have hitherto furnished, 
there is certainly good ground for hope. 


SOUTH WALES INSTITUTE OF ENGINEERS. 
UnperGrounp MACHINERY. 
(Continued from p. 170). 


These, consist of a horizontal cylinder, with piston, &c., asin asteam 
engine; instead, however, of steam coal gas is the power employed 
which is admitted behind the piston, mixed with air, and exploded by 
means of a spark froma small galvanic battery. The expansion of the 
air caused by the ignition of the gas is quite sufficient to work an 
engine of considerable power. In the particular engine alluded to, for 
more than one has been erected, upon the same principle, although 
to different designs, the gas is admitted to each side of the piston 
alternately, through a tube and valve, being mixed with air which is 
admitted through another tube. It is then exploded by a spark 
between the points of the wires, and having forced the piston to the 
end of the cylinders, escapes through an escape. The contrivance 
for making and breaking the current, and so producing the spark in 
the cylinder, is attached to the cross head of the piston rod, and con- 
sists of two slips of metal which slide upon insulated metal rods 
which are placed in contact with a small battery. When the piston 
reaches either end of the cylinder, one of the small pieces of metal 
slips off the rod, and in so doing breaks the current, and causes the 
spark. <A considerable amount of heat is of course produced by 
burning the gas: to prevent, as far as possible, the ill effect this has 
upon the working of theengine,a slow stream of water iskept running 
through the spacesand pipes. An engine of 4-horse power, the manufac- 
ture of Mr. Lenoir, was working in Paris, in June, 1860, driving some 
half-a-dozen iron cutting tools, lathes, &c., the only power being 
conveyed in a small pipe from the street gas main. The consumption 
of gas was stated to be about 20 cubic feet per horse power per 
hour. It was managed with the greatest ease, and was under per- 
fect control; the speed being regulated by the quantity of gas 
admitted, precisely as in a steam engine ; and the heat, steam, and 
waste gases were much less than they would have been from the 
boilers of a steam engine of equal power. 'The engine, I understand 
has been examined and reported upon by a Committee of the 
Academy of Sciences, but | have been unable to ascertain their 
opinion. Of course it could not compete with steam under ordinary 
circumstances, especially in this district where coal is so abundant 
but if it has the power represented, it may easily be made serviceable 
in collieries, from the ease with which gas might be carried from 
the surface to any distance underground ; and from the comparatively 
small quantity of heat and steam that would have to be got rid of. 

But the best and most practical engine that has yet been used for 
underground work, where steam is inadmissible, is that worked by 
air, compressed on the surface, and carried underground in pipes; 
and it is one, the use of which, from the success that has hitherto 
attended it, will very probably be much extended. The practical 
failure of the atmospheric railways, which were also worked by air 
engines, does not affect the success of compressed air engines; in 
the former, the air being pumped out of a tube, the motive power 
was the pressure of the atmosphere upon the piston working in it, 
and could not equal 15 1b. per inch, however well the engines 
worked. In the compressed air engine, however, this is by no 
means the case; pressure of 100 to 120 Ib. per square inch being ob- 
tainable. ‘The air, compressed by steam or water power on the 
surface, and conveyed, as stated, to the engine, is used as though it 
were high pressure steam, and is managed with equal facility. 
The idea is by no means a new one; the small models of 
steam engines in popular exhibitions having been long worked 
by these means, and, as 1 understand, an engine in Govern- 
ment powder mills, at Constantinople, was worked thus some 
years ago. It is only recently, however, that the principle has been 
carried out in England to any extent, although it now seems likely 
to be much used. The first of these engines was erected at Govan 
Colliery, near Glasgow, in 1849, by Messrs. Randolph, Elder, and Co. 
and a description from which the following is taken was read before 
the Institution of Mechanical Engineers, in 1857. It being neces- 
sary to place an engine 706 yards “in bye” from the bottom of a 
shaft 176 yards deep, and steam being considered inadmissable, it 
was determined to try compressed air; the compressing engine was 
designed and constructed by Messrs. Randolph, Elder, and Co., and 
has been found to answer the purpose completely, after many years’ 
work, “ The cylinder is 15in. diameter, and has a 3ft. stroke: the 
two air pumps, which deliver the compressed air into the reservoir, 
and thence into the main pipe, are each 2lin. in diameter, with a 
stroke of 18in. They are placed inverted, with the piston rods 
passing out below, where the stutting boxes are not exposed to the 
pressure of the compressed air, and are worked with cross heads 
sliding in vertical guides by means of side rods from the beam. 
The air pumps are fitted with ball valves, of which there are three 
sets to each pump; each set consisting of 44 brass balls, 2in. in 
diameter, arranged in three eccentrie rings. The balls are confined 
by separate cages to a lift of Jin. Provision is made for preventing 
leakage through the valves by a stratum of water constantly covering 
the piston valves and the delivery and inlet valves, through which all 
the air had to pass. A small pump, 3in. diameter, is employed to 
supply water for this purpose, and delivers it into the ‘centre 
reservoir, from which it flows through pipes into each of the air 
pumps, during the period of their downward stroke. The surplus 
water is discharged at each upward stroke through the delivery 
valves, and tlows over the top into the centre reservoir, keeping the 
delivery valves also covered with water; in this way the compressed 
air is entirely discharged, and there is no loss of power from expan- 
sion of air behind the piston at the beginning of the downward 
stroke. The air pump barrels are lined with brass to prevent corro- 
sion, and the pistons are also faced with brass, and are made without 
packing, being merely turned a good tit to the cy linders. The usual 
speed is about twenty-five revolutions per minute, with a pressure 
of steam 18 Ib. per square inch, giving a pressure of air averaging 
about 20 Ib. per square inch. The air engine itself is an old high- 
pressure beam engine, with a cylinder 10in. diameter and 18in. 
stroke, and works about twenty-live revolutions a minute. The 
pressure of air at the lower engine is only about 1 1b. per square 
inch below the pressure at the compressing engine at the top of the 
pit. The greatest difficulty that had heen anticipated in designing 
the engine was the heat that would be developed in compressing 
the air; and the water was originally employed for the double pur- 
pose of carrying off the heat, and serving as a non-elastic medium 
for filling up the interstices among the valves, whereby the whole 
of the air which was introduced above the valves was sure to be 
expelled onwards.” 

The next air engines erected were put upat the Haigh Collieries, 
near Wigan, in 1856, There are two engines employed in com- 
pressing the air—No. 1 being a condensing engine worked to about 
23-horse power; the compressing cylinder being worked from the 
end of the beam. No.2 engine is a high pressure horizontal one, 
the compressing cylinder being worked from the piston rod, which 
goes through the back end of the cylinder. This engine also works 
a 10-in, lift of pumps about 100 yards, and it is calculated that 
7-horse power is available for the purpose of cx mpressing The 
compressing eylinders and pipes for about 20 yards are covered with 
water, to prevent their becoming too hot to work. The air engines 
are both horizontal, consisting of two cylinders each, and coupled 
No. 1 engine is placed 500 yards from the shaft, and draws six trams 
at a time up an incline 170 yards long, the inclination being 1 in 3}. 
No, 2 engine is placed 130 yards nearer the shaft, and works an 
endless chain on a down brow, 532 yards in length, the inclination 
being Lin 12. The trams are placed 20 yards apart, 26 full tram. 
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coming up and 26 empty ones going down. The compressed air is 
conveyed to these engines in one set of 4-in. cast iron pipes, from 
the surface engine. The air is compressed to 120 Ib. on the square 
inch at the surface, and shows the same pressure at the air engine. 
The only engines of this description in this district, and, I believe, 
the only ones erected besides the two already named, are those at 
Dowlais. These were erected by a much lamented member of the 
institute, Mr. 8. Truran, the chief engineer of the works in 1857-8, 
and have continued to work regularly since then. 

The compressing engine is a beam engine, with a 
steam cylinder 36in. diameter, and with a 7ft. stroke, and is usually 
worked with steam at about 25 1b., being quite powerful enough 
for its present work; it is driven only about nine or ten strokes 
per minute. The compressing cylinder is the same size as the 
steam one. The valves are simple, and the pressure of air not ex- 
ceeding 251b. on the inch; no unusual precautions are necessary 
for keeping them and the cylinder cool, as at Haigh, where the 
pressure, and consequently the temperature, is somuch higher; indeed, 
the earlier calculations seemed to have assigned too high a tempx 
ture to air at different pressures. A 30 1b. pressure was expected to 
vive nearly enough heat to melt tin, or about 450 deg., whe 
theory would require an effective pressure of about 120 1b. to reach 
this point; and this in a cylinder impermeable to heat, which 
would, therefore, lose none by radiation. The maximum tempera- 
ture in the air receiver of the Dowlais engine, after half an hour's 
work at pressures from 25 to 28 Ib. was 118 deg. Fah., the 
open air being 55 deg., the theoretical temperature would be 
about 150 deg. The distance from the steam engine to the shaft 
is about 25 yards, the shaft itself is 175 yards deep, and the air 
engines are 1,000 yards to the deep of the pit; in all a distance 
1,200 yards. The pipes that convey the air are wrought iron, 
n. diameter. The air engines themselves are like the 
compressing engine, simple and strong, consisting each of two 
vertical air cylinders working on the same shaft, and working 
four foree pumps by means of eccentrics placed upon it; four 
pumps can be used, but two are sufficient for the work to be done. 
The forces are each four inches in diameter, with a stroke of eight 
inches, and force the water a height of 212ft. They are 
generally driven at the rate of about 80 strokes a minute. The 
pressure of air underground is scarcely, if at all, less than the 
surface when the engines are stationary, but, as in the case of 
steam, diminishes rapidly when they are worked; thus, when the 
pressure in the surface receiver was 26 to 27} Ib., that at the air 
engine was 21 Ib. when one engine was stopped, and 16 Ib. only 
when both were working. When neither was going the pressure, 
as stated before, was the same as nearly as could be observed as at 
the surface. 























The president said that in the North of England they had already 
gone down very deep with some of the pits,and he believed they 
would also have to do so in Wales before long. How to work these 
deep pits, and to bring up the coal without the aid of machinery, 
had always been a difficult question to his mind. The paper of 
Mr. James was a most important and interesting one,and he should 
be glad to hear any observations thereon. 

Mr. James said that air engines had already been tried in one or 
two places, and had been found to work most successfully. They 
had been making a tunnel through the Alps by means of a condensed 
air engine, and the only difficulty they experienced was that of 
ventilating the tunnel, they not having taken any means for that 
purpose. They had got in, perhaps, about three-quarters of a mile. 
The work was very slow but very correct ; and, so far as the prin- 
ciple of condensed air engines went, they had proved very success- 
ful, doing the work most efliciently. 

Mr. Thomas Evans said if these condensed air engines could be 
brought to bear underground, it would be a most valuable discovery. 
The application of steam engines underground had been found 
dangerous, whilst the application of water power was objectionable , 
as they were obliged to relift the water at very great expense. 

The president said that, in his opinion, air was the only 
thing which could be profitably and safely substituted for steam 
underground, If they could compress the air, and send it some 
remote distance underground without any very enormous loss of 
power, he believed they would have the most efficient engine they 
could get. Little or nothing in this respect had yet been done, but 
he firmly believed the time would come when such « compressed 
air engine would be perfected, and that it would be a material aid in 
the ventilation of a colliery. He considered that the day was not 
far distant when clever men would put them in possession of such 
machinery with great advantage to the colliery proprietors and with 
safety to the workmen. 

Mr. Cox said that there could be no doubt but that this was one of 
the most important questions which had been brought before the 
members of the institute, for he thought, as they extended their 
workings underground, that they must have some other power besides 
that of manual and horse power The great question of labour was 
one very difficult of solution—whether it was cheaper to employ the 
stalwart English navigator, at 5s. per day, or the Hindoo labourer, 
at fourpence, was not the question now before them, but that they 
inust supply some mechanical power wider ground was evident. A 
steam engine under ground was decidedly bad ; there was the danger 
of tire and many other disadvants Many years ago—he should 
think at least twenty—a Somersetshire colliery proprietor carried 
out a power under ground which was called a * Duke,” but the only 
way in working this was to the dip, for, when they came to work to 
the rise, they could not do it. This showed the great necessity of 
some mechanical power under ground. The only other power w hieh 
they had at their disposal was the hydraulic; this had many advan- 
tages, but italso had its disadvantages. But he firmly believed that, 
when they had discovered some other power of lifting water rather 
than by pumps, that they would then use hydraulic power. Air, 
being elastic, they had much to contend against. Practice proved 
that they lost at least 50 per cent. of power in its use. For his own 
peurt he was not at all prepared to say that air engines were the only 
engines which could be advantageously used under ground. He 
believed, as he had before observed, that hydraulie power would be 
wenerally used when they had overcome the difficulty of lifting the 
water back again. That some power must be used under ground 
was certain, and the institute could not be too thankful to Mr. James 
for bringing the subject before them. 

Mr. M. Moggridge said that perhaps it might be interesting to 
those gentlemen who sometimes travelled upon the 
tincnt to know that in the Berches Gardens of Bavaria 
Tyrol was to be seen the best specimen of pneumatic 
power in the world; the pump was there to be seen at work, and 
was most successful. The main principle which struck him was 
this:—If they had an ascending column of water, say of one-inch 
diameter, and of any descent, and the pipe communicates at the 
bottom with a larger pipe, say one of four inches diameter, the pres- 
sure upon the sides of the four-inch pipe would be the same as 
though the whole column was four inches. The power which was 
obtained by means of the pneumatic pump at Bavaria Tyrol was 
enormous, and he believed if any member of the institute were 
within 2 hundred miles of the gardens they would not regret any 
little trouble they might undertake in getting an inspection of it. 

Mr. Francis said if Sir Wm. Armstrong could, as he had done at 
Swansea, open enormous lock gates, ship any quantity of coal with 
machinery placed at a mile or a mile anda half distant from the 
spot worked upon, could not see why the same power could not 
le brought to bear at the bottom of a pit which was one hundred 
fathoms de« p- 

Mr. C. James said that the same hydraulic machinery as that 
employed by Sir William Arnstro: had been tried in 
collieries, but it was liable to the ) ion of the wreat quantity of 
waste water, and, in fact, after fair trials, had been discontinued in 
consequence of the difficulty of getting rid of the 
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Compressed air engines had also been used, and he had not he ard of 
a single instance in which they bad been discontinued. 
Mr. Francis: Then what is the difficulty in their adaptation ? 











The president said that the loss of power was so very great as to 
prevent their being brought into more general use. If they could 
economise their power they would be of great benefit. 

The discussion was then brought to a close, a cordial and unani- 
mous vote of thanks being awarded Mr. Cox for his valuable 
treatise. 

A paper was then read, written by Mr. R. Schmidt, on “ Professor 
Zeuners Diagram for Showing the Motion of the Slide Valve.” 
This was ordered to be printed, and will stand over for discussion 
at the next meeting. 

Mr. Cox said, before the meeting broke up, he had great pleasure 
in proposing a vote of thanks to their president, Lionel Brough, Esq., 
for taking the chair upon that occasion. ‘They had all seen the able 
manner in which he had performed the duties of his office. In order 
properly and efficiently to discharge the duties of president he should 
not only have the ability to discuss the various matters brought be- 
fore them, but he should also have the kindness to encourage the 
timid and the moral, courage to suppress and check the too forward. 
The institute was most highly favoured upon the present occasion 
with having a gentleman as president of such great experience and 
ability, and the way in which he had conducted the proceedings of 
that meeting not only reflected great credit upon himself, but upon 
the institute generally. (llear, hear.) 

Mr. Bedlington had great pleasure in seconding the vote of thanks 
just proposed by Mr. Cox. Whenever they had the opportunity of 
meeting their president they always felt the better and wiser for 
the knowledge which he imparted to them. Mr. Brough did not 
keep all his knowledge to himself, but was very liberal in imparting 
it, whilst his affability and urbanity were well-known to all. 

The resolution was then carried with cheers. 

The president briefly thanked the members of the institute. His 
year of office had now expired, and he again returned to the ranks ; 
but whether in the ranks, or whether he acted in the capacity of 
president, his best services were always at their disposal. He 
believed the society had already been the means of doing much 
good. Wales was essentially an engineering country. Why, the 
very county in which they were then assembled had increased four- 
fold in population within the last half century. Societies such as 
these tended not only to increase their wealth, but also to the im- 
portance and magnitude of their resources. Their coal mines would 
never be properly developed—their iron never be profitably made, 
or their copper manufactured, but for the engineering ability of 
such gentlemen as those present, and hence the necessity of such 
an institute must be apparent to all. He again sincerely thanked 
them for the vote of thanks just awarded him. 

The procecdings then terminated, and several members of the 
institute proceeded to the docks, where they inspected the pump and 
hydraulic machinery, and appeared highly pleased. It was stated 
i rgency, the pump could pump no less than 
llons of water per day from the half-tide 

















that, in case of eme 
seventeen millions of g: 
basin into the south docks, 

The dinner took place at the Mackworth Arms Hotel, under the 
presidency of Lionel Brough, Esq., when appropriate toasts were 
proposed and cordially responded to. 











A GLANCE AT THE SODA MANUFACTURE. 

Tne paper of Mr. W. Gossage “ On the History of the Alkali 
Manufactures,” read before Section B of the British Association at 
Manchester, has directed the attention of the practical and the 
scientific chemist to the enormous interests involved in the possible 
improvements which may be made in connection with the soda 
manufacture, A prospective mine of wealth has long been known 
to exist in the soda-waste, which is now only occasionally used as a 
cement for building purposes, In this product is contained the 
whole of the sulphur employed as an intermediate agent in the 
operation of converting the chloride of sodium into the carbonate of 
soda. 'T'wo-fifths of the total cost of the raw materials for the produc- 
tion of soda is incurred in the purchase of the pyrites from which the 
sulphur is now generaliy obtained. If this sulphur could be recovered 
profitably from the soda-waste it might be used again and again in the 
process of manufacture; and thus a considerable reduction might be 
made in the cost of soda, the annual production of which now re- 
presents a money value of more than two millions sterling. It may 
be interesting to follow the soda manufacture as at present con- 
ducted, and to glance at several of the improvements which from 
time to time have been suggested. 

The process now generally adopted is, with one important modi- 
fication, that introduced in France by Le Blanc, but which, 
according to Mr. Gossage, was previously known in this country. 
However this may be, Le Blanc must be considered as the or 
of the manufacture of soda from common salt; and we are glad that 
the disgrace of his being suffered to live in privation and die in an 
asylum for paupers does not fall upon our own country, Le Blane 
suggested to the committee appointed to obviate the necessity for 
the ‘importation of alkali into France that chloride of sodium should 
be first converted into sulphate of soda by sulphuric acid and heat, 
and that the sulphate should be changed into the carbonate by roast- 
limestone and small coal. By the latter operation the 
obtained, from which the soda is 








ing with 
product known as black ash is 
separated by lixiviation. ’ 

In the processes patented in England by Longmaid, the sulphuric 
acid is replaced by sulphur contained in iron pyrites, and oxygen 
from the air. The pyrites, being found in abundance upon our own 
soil, and the extraction of the copper contained in this mineral bei 





ON IRON CONSTRUCTION, WITH REMARKS ON 
THE STRENGTH OF IRON COLUMNS AND 
ARCHES.* 

By Mr. F. W. Snemos, M.LC.E. 


Ir is almost needless to expatiate on the great and rapid develop- 
ment which the use of ironwork has received within a few years 
preceding the present meeting. In bridge work, the ancient strue- 
ture of masonry; in rooting, the employment of wooden framing ; 
and in shipbuilding, the use of timber, both in the naval and 
mercantile marine; are being gradually superseded by a material 
eminently possessed of the qualities of strength, durability, and 
cheapness for engineering construction. Nor are these effects con- 
fined to England alone, for the employment of British iron for such 
purposes has now become well nigh universal. In fact it appears 
almost anomalous that iron for a bridge or other construction, 
manufactured in this country and conveyed abroad at considerable 
cost, should supersede, with economy and advantage, in Australia, 
India, Russia, or Spain, the material indigenous to the country, and 
found abundantly on the spot; and this when iron is more ‘costly 
in itself than the materials of wood and stone, which it supersedes. 
This apparent contradiction is explained by two causes; Ist, that 
iron possesses, size for size, much greater strength than any other 
substance in general use; and, 2nd, that it possesses eminently the 
capacity of being manufactured in such variable shapes and sizes as 
the nature of the case may require, so that sufficient’ material may 
be supplied in each part of the structure to meet the stress or strain 
upon that part, without any being wasted or lost to use. 

Under these circumstances ‘an iron construction of many parts, 
accurately proportioned for its purpose, should, when loaded to the 
point of fracture, have every part strained to the full extent of its 
resisting power. If some ot its parts be increased in scantling 
beyond this proportion such increase will add nothing to the strength 
of the structure as a whole, which is limited by the strength of its 
weakest part, and will only involve the addition of useless weight 
and expense to the construction. It follows, therefore, that the 
designer of iron structures should possess not only the workman's 
practical knowledge of the material with which he has to deal, but 
should be peculiarly acquainted with the scientific and mechanical 
principles by which the strains on each part are found, so as to 
enable him to apportion correctly the scantlings for those parts. 
The object, therefore, of this paper is to call attention to the 
necessity for a greater diffusion amongst practical men dealing with 
ironwork of a knowledge of the mode of calculating the strains upon 
the usual constructions to which iron is applied. Nor is economy 
the only consideration which urges the necessity for progress in this 
respect. In a framing, where the strains are transmitted from one 
portion to another throughout the structure, the insutliciency of one 
part may easily compromise the stability of the whole; and the 
clement of safety enters largely into the consideration of the question 
in this view. It will not be attempted in this paper to recapitulate 
the scientific principles in question, which the author of these 
remarks has recently ventured to lay brictly before the public. It 
is conceived, however, that it may be acceptable to state the con- 
clusions to which experience has led him, as to the practical amount 
of loading hich may be laid upon iron columns and arches, the 
result of which he has not previously made public. 

The foregoing remarks have had reference to framed and other 
structures, of comparatively complicated character, with strains vary- 
ing both in nature and in amount; but in the simple constructions 
now alluded to it is believed that practice affords the best guide. 
The author's professional engagements on the construction of the 
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Crystal Palace at Sydenham and other works have given him 
much opportunity of ascertaining the amount of load which cast- 


ivon colwnns will sustain with safety. In his practice accordingly 
the following rules are adopted as the basis of calculation of their 
strength, the columus being supposed of good construction, with 
flat ends and with base plates at their bearings. 

For hollow columns of 20 to 24 diameters in length— 
Columns may be loaded with 
2 tons for each square inch 


If cast jin, thick or upwards .. 
sectional area of columns. 


Do. 7? do, do, ; do. 
Do. # do, do, 14 do, 
Do. do. do, lt do, 


For columns of 25 to 30 diameters in length— 


If jin. thick or upwards... .. 1} ton per square inch, 


Do. 3 do do, 14 do, 
Do.} do. do. 1} do. 
Do. § do. do, 1 de, 


The cause of the modifications of loading from varying thick- 
nesses is that thin and light columms are more liable to fracture from 
inequalities of casting and from accident, and should, therefore, be 
less loaded in proportion than those of greater thickness. 

In the apportionment of ivon,to meet the strain or thrust of an 
arch, it is usual amongst engineers to allow not more than 2} tons 








facilitated by the separation of the sulphur in the soda manufacture, | 


producers were enabled, in consequence of this improvement, to 
reduce the price of soda fully 60 per cent. syns 

The process of Le Blanc, thus moditied by Longmaid, is that 
which is now followed both in England and France, The chlorine 
which escapes when the chloride of sodium is converted into the 
sulphate of soda is, now profitably utilised in the production of 
chloride of lime, or bleaching powder. But the sulphur contained 
in the sulphate of soda, is in the subsequent operation, combined 
with lime, as an oxysulphide of lime, and is thrown away in the 
alkali-waste. Some manufacturers have attempted to recover this 
sulphur by treating the waste product with muriatic acid. In this 
operation the deadly gas sulphide of hydrogen is liberated, which, 
by burning, produces sulphurous acid gas, readily converted into 
sulphuric acid. However perfect in theory this process may be, 
there appear to be grave objections to its practical adoption. The 
conversion of the soda-waste into carbonate of lime and sulphide of 
hydrogen, as suggeste d by Mr. Gossage, appears to be open to the 
same objections. Thus the problem of utilising the soda waste still 
remains open for chemical ingenuity to solve. a 

The methods proposed by Tilghman for obtaining carbonate of 
soda are of some interest. In the first of these methods steam is 
passed into an iron retort containing common salt in a state of 
fusion ; the steam thus takes up « considerable amount of vapour of 
chloride of sodium, and is then passed over alumina, prepared by 
igniting the sulphate of this earth, heated to redness in a cylinder of 
fire clay. In this operation hydrochloric acid is evolved, and 
aluminate of soda produced, the latter being extracted by water, 
and converted into carbonate by means of carbonic acid. The only 
objection to this process appears to be the expenditure of fuel neces- 
sary to maintain the high temperature at which the reactions occur, 
In the other method sulphate of soda is produced by the action of 
steam, at a high temperatvre, upon &@ mixture of common salt and 
‘id being evolved. The sulphate is then 
of soda by the formation of an aluminate 





gypsum, hydrochloric 
converted into carbonate 
and its decomposition by earl nie acid. 

In the method adopted by Dyer and Hemming common salt is 
converted dir ctly into carbonate of soda by the ac tion of se squic ur- 
bonate of ammonia. The separation of the two soluble salts thus 
formed presents some practical difliculty; but the process is, other- 
wise, most perfect and economical, as the chloride of ammonium 
may readily be reconverted into the sesquicarbonate of ammonia by 
sublimation with chalk or carbonate of lime, 





of thrust or pressure to each sectional inch of cast iron, and 4 tons 
of pressure to each sectional inch of wrought iron, Independently 
of the compression of the arch, it is advisable in very flat arches to 
consider the flat central [portion as a girder, and to give to its top 
and bottom such flanges as a simple beam of its length and depth 
vould require. Thus in an arch forming a curve of 300ft. radius, 
which the author had recently to design, the central portion of T0ft. 
was considered as an independent girder, and treated in’ this 
manner. In bringing these brief remarks to a close it may be 
stated as their object to promote a general knowledge of ruling prin- 
ciples in a subject of ever growing importance, 


* British Association, Manchester Meeting, 


TEMPORARY STEERING GEAR OF THE GREAT 
EASTERN. 

ON the occasion of the recent disaster to the Great Eastern she 
lay, unmanageable, in the trough of the sea, for nearly three days. 
he rudder post, a wrought ivon forging, 10in, in diameter, had 
broken off below the main tiller, and about a foot in length of what 
ought to have been sound iron was found broken into lumps, of from 
Gib. to SIL. weight down to course powder, The rudder was thus left 
swinging to the sea, and there was, apparently, neither the chance 
of securing it, nor of controlling it, if secured, Orders were given 
to pass a stout chain around the rudder blade, and to get a 
“purchase” for the chain upon the rudder post, with the in- 
tention of bringing the chains inboard and to the wheel, 
From the form of the rudder the chain could not be got to 
hold, slipping up as soon as any strain was brought upon 
it. This attempt occupied much time, men having to be low- 
ered overboard, after the sea had fallen off from its original vio- 
lence, in order to get at the rudder. The post had broken off about 
2} ft. above the deck of the lower steering room, and partly within 
a nut, 15in. in diameter and lvin. high, by which the weight of the 
rudder post was supported upon a heavy casting, the bottom of 
which, about 3ft. in diameter, moved with the rudder and upon balls, 
as shown in the annexed sketch. Men had been sent to get this nut 
off from the broken end of the post, and by dint of much labour it 
had been raised about jin. At this stage of the proceedings 
Mr. Harrison E. Towle, civil engineer, of Boston, U.S., and 
who was a passenger on board, called the captain’s attention 
to the fact that the nut probably supported the most of 
the weight of the rudder, which, if thus disconnected, might 
oon become entirely unmanageable, if it were not indeed lost. 
Mr. Towle, at the same time, suggested a plan for obtaining 
control of the rudder; which plan, upon consideration, the captain 
adopte d, and he entruste d Mr. Towle with the general direction of 
the arrangements for its execution, placing a large force of men at 
his disposal. This was on Saturday evening, the 14th inst. Mr. 
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Towle first set about screwing on the nut already referred to, the 
rudder, with its post, having already dropped the ljin. through 
which the nut had been raised. No wrench was sufficient to 
screw up against the whole weight of the rudder, but by 
slipping on the wrench at the right moment when the sea had 
knocked the rudder to the port side, and then making the wrench 
fast, the power {of the sea, on the returning swing to starboard, 
was brought into play, and the nut at last got Lome to its proper 
seat, Mr. Towle then ordered up 15 fathoms of the heaviest chain 
cable on board, the links being made of 2hin. bar. After much 
laborious effort, the ship rolling heavily during the whole time, the 
cable was got down upon the stump of the rudder post, and 
carried three times round the casting above referred to. The 
ribs on this casting gave a hold to the cable, and thus a sort 
of chain drum, about 3}f{t. in diameter, was extemporised. The 
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ends of the cable were then carried around a pair of stout bits, 
standing near by, and afterwards secured to the sides of the ship by 
strong block tackle. A shackle was then locked in each swing of 
the cable, and to each shackle a Ijin. chain was made fast. The 
steering tackle from the wheel was then laid on to the Min. chain, 
and the steersmen took their posts again on Sunday evening. The 
2hin. cable was kept nearly taut upon the bits, except when the 
rudder had to be moved considerably out of the ship's course. ‘Too 
much slack having been let out on the cable, a sea at last knocked 
round the rudder, taking the wheel out of the quartermaster’s hands, 
and killing one of them upon the spot, an accident which could 
hardly have happened had the cable been kept as taut as Mr. Towle 
wished. 
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Mr. ‘i'owle’s services appear to have been highly appreciated by 
all on board, and the passengers, before leaving the ship, passed the 
following amcng other resolutions. 

“That we would also acknowledge with deep thankfulness the 
sense we entertain of the valuable scientific suggestions of one of 
the cabin passengers, Hamilton E. Towle, of Boston, U.S., civil 
engineer, made in order to repair the injuries sustained by the 
steering apparatus of the vessel; and of the patient attention with 
which, at much personal inconvenience, he assisted Captain Walker 
until the ship was enabled again to proceed, 

“That some suitalle testimonial of our appreciation of the skill 
and services of Mr. ‘Towle be provided and presented to him by the 
passengers.” 

Mr. Towle has s‘nce left for home in one of the Liverpool 
steamers, 


Tue Siixstone Coat—The Chesterfield and Midland Silkstone 
Colliery Company (Limited) has been organised to work an exten- 
sive coal property upon the estates of the Dukes of Devonshire and 
Rutland at Sheepbridge, near Chestertield. Messrs. Brown and 
Jeffcock, the well-known mining engineers, of Sheffield and 
Barnsley, and who act as engineers to the ‘company, report 
the opportunities for raising a supply, estimated in all at nearly 
4,000,000 tons, of the very best coal, as being unusually favourable. 
The property is near the Midland Railway, which will bring the 
coal direct to London, where the demand is practically unlimited. 
Afreturn of 22 per cent, per annum upon a capital of £40,000 
is confidently anticipated. 


A New Chock ror tae Great Exnipiriox,x—The Commissioners 
of the Great Exhibition of 1862 have given permission to Mr. 
Benson, of Ludgate Hill, for the construction of a clock, to be fixed 
in the building now in progress of erection at South Kensington. 
The clock in question will be second in size only to the great 
Westminster clock, The dial is to be from 15 to 20 feet in 
diameter, and will be placed immediately over the centre arch of 
the grand entrance in Cromwell-road, ‘The movement will measure 
at the base 12ft. by &ft, or nearly 100 square feet, and will be about 
2dft. in height. It will chime the quarters on four bells, and strike 
ona fifth, weighing about 43 ewt. The whole will be inclosed in a 
glass case, and as no cost or pains will be spared in its construction, 
it will, when completed as at present designed, form a very attrac- 
tive object, in every respect worthy of the building in which it will 
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Tne illustration represents a portabie foree pump or fire engine, 
upon a plan lately patented by Mr. W. Roberts, of Millwall, Poplar. 
The pump is that patented by Mr. Roberts on the 13th of | shown in the illustration. 
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November, 1860 (sce Tne Enoineer of June 28th, 1861, page 
386), and its adjustment with respect to the carriage is sufficiently 
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Tuese improvements, by H. D. P. Cunningham, of Bury, near 
Gosport, refer principally to the rig and sails of steamships, although 
they are applicable to any description of vessel. The chief object is 
to provide a rig which, whilst affording the means of using sails of 
the character of those sails denominated square sails, shall offer less 
resistance aloft to the ship's progress against the wind, or riding 
against the wind, than is presented by the usual yards upon which 
ordinary square sails are set. 

The improvements consist in placing or setting sails, of the 
character of those sails denominated * square sails,” on the aft side 
of the mast, instead of the fore side, where square sails are usually 
carried; and in so arranging or rather re-arranging the shrouds, 
stays, and rigging, as to allow the sails, when used as square sails, to 
be trimmed, with reference to the direction of the wind, as to permit 
the ship or vessel to sail on or near the wind as well as off or before 
the wind, and also that the square sails shall be capable of being 
converted into fore and aft sails. For example, the shrouds on each 
side of the masts are placed much further forward, or towards the 
bow of the ship, than is usual; indeed so much further as almost to 
reverse the ordinary position of them; also those ropes of the 
description called stays,and which usually lead or extend from the 
fore part of the mast, are applied to the aft side of the mast; or, for 
the same purpose, those ropes known by the names of after swiftens 
or backstays are taken considerably further aft, indeed almost 
entirely altering the position which they ordinarily hold in the 
rigging of a ship. 

As regards the yards upon which the sails are set, divided yards 
are used; that is, instead of one entire yard crossing the mast, the 
yards upon which are set or spread the sails are in two halves or 
pieces; each half is secured at its inner end, by a movable joint, to 
the mast,and is capable of moving in different directions. It is 














be located, and of the reputation its manufacturer enjoys. 


desirable to place the points of connection of the yards to the mast 





as far from the mast as possible, as it allows the yards to be trimmed 
at a more acute angle with the keel, and permits the ship to lay 
nearer the wind. The axis of the yards can be arranged to be in 
common, and means can be applied for connecting the two half 
yards together so as to form an entire yard for the time being, or, if 
not completely connected, that by a partial connection the, y Shall 
control each other. The sails are so fitted as to haul out and in on 
the divided yards. They are also fitted with brails for the purpose 
of brailing them up. The sails are also fitted with reef points for the 
purpose of reefing. The movable joints may be attached to parralls 
for lowering up and down the masts for reefing or other purposes. 
By these arrangements the sails can be easily handled; and, with 
reference to a ship or vessel propelled by steam or other power pro- 
ceeding against the wind, the divided yards admit of the two parts 
being so laid as to offer little resistance to the progress of the ship. 
If required one-half only of the sails can be used to act as fore and 
aft sails. The sails are entire, that is, not separated up and down 
the middle. It has been found that this entirety is important. 

Fig. 1 represents a plan of a ship, which is also divided into sub- 
figures; Sub-figure 2 represents the mainmast with sail attached. 
B is a section of the mainmast, C of the trysail mast, which may be 
better understood by reference to C, Fig. 2. A, A, are two half 
yards moving on joints at D, D, attached to the trysail-mast or 
mast; E is a contracted view of the sail, which, it will be seen, is 
connected to the half yards on hoops, and by which it can be hauled 
out and in bya suitable arrangement of ropes and pulleys. The 
foot or lower part of the sail is stretched out to out-riggers, or an 
entire spar, as indicated by the dotted lines,may be used. Ropes 
extend from the extremities of the half yards, and also the out- 
riggers, for the purpose of trimming the yards to the wind and also 
securing them. In this sub-tigure the wind is supposed to be right aft, 
or the ship before the wind. Sub-figure 3 represents the sail trimmed 
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to the wind near or about two points before the beam, which is near or 
about the nearest position to the wind the sails can be used as square 
sails. It must be here noted that the foot of the sail when hauled 
out by the sheet at P, and the tack at N, that is, to the end of the 
weather outriggers, withdraws from the mast a considerable distance. 
The same effect is produced when the foot of the sail is hauled out 
to the outriggers on each side, as represented in Sub-figure. 2. This 
effect is produced by the entirety of the sail, and it is this with- 
drawal of the sail from the mast and rigging which enables the sails 
to be used abaft the mast without objectionable pressure against the 
mast and rigging, and also enables the sail to be trimmed to and 
used near the wind. A further explanation of this is seen by Fig. 4, 
which represents a side view of the sails set as square sails with the 
wind aft. The foot of the lower sail is withdrawn from the mast to 
the point A, which may be considered the axis of rotation of the 
lower part of the sail. 

Sub-figure 1 shows the yards A, A, laid nearly fore and aft the 
position they would be placed in when the ship or vessel was pro- 
pelled against the wind, or placed in any position where it might be 
desirable to diminish as much as possible the pressure of the wind 
aloft, or otherwise when the sails are not used. 

Fig. 2 represents a side view of a mast showing the arrangement 
of the rigging. It will be seen that the backstays D, D, of which 
there is one on each side, are led very far aft and between the half 
yards. When the sails are not used, and the half yards are braced 
in, they lie against the backstays and receive much support from 
them in the rolling of the ship. It will be seen that the after shroud A 
is here shown abreast of the mast. By the removal of the points 
of connection of the half yards to the masts a certain distance aft, and 
the effect of the foot of the sail being stretched, as before described, 
the sail can be trimmed very near the wind without obstruction 
from the after shroud; this is further illustrated by the dotted line 
M, M, Sub-figure 3, which is supposed to represent the relative posi- 
tion of the after shroud, with the yard and sail when braced up. In 
this Fig. (2), the weather sides of the sails are represented brailed 
up, and the lee sides set as fore and aft sails or trysails. In this, and 
also the position when both the sides of the sails are brailed up as in 
Fig. 4, the fore parts of the sails are triced to or drawn up to the 
trysail mast, or, in the absence of a trysail mast, to a jackstay by a 
lacing or trysing-to line as seen in Fig. 5, which is here represented 
eased off when the sails are used as square sails. 

Fig. 3 represents a view of the sails spread as square sails with 
the ship off or before the wind; Fig. 4 represents both sides of the 
sails brailed up, and corresponds with the representation in Sub- 
figure 1. 

It is to be understood that the term “ square sail” is not intended 
to imply that the sails are to be actually of a square shape. The 
upper sails on this rig might, with advantage, be very narrow at the 
head, or, indeed, a triangular shape, but be stretched out at the foot 
on each side of the mast, in the manner of those sails denominated 
square sails, and thus act the part of square sails. 








EGLIN’S ROUND DRIFT. 


Tuts invention, by John Eglin, of Amrolee, Surat, East India, bas 
for its object the accelerating of the enlargement or finishing of 
holes in any kind of metal, superseding the rose bit, cylinder drill, 
or common drill. The drift is a cylinder of steel, upon which are 
cut tavo, four, or more screws, according to the size or dimensions 





given, one-half right-handed screw or screws, the other half left- 
handed screw or screws. When driven through the hole with a 
hammer, it does its work better and more expeditiously than any of 
the ordinary drifts now in use. It is particularly applicable to iron 
shipbuilding, boiler making, bridge making, Ke. 








A Way THEY HAVE IN THE Navy.—On Monday the Times con- 
tained an announcement that the President, a fine old sailing 
frigate, which, before steam had taken the wind out of her sails, was 
looked upon as one of the finest and most powerful ships of her class 
in the British Navy, was undergoing extensive (consequently expen- 
sive) alterations at Chatham, to adapt her for the service on which 
she is for the future to be employed. We are also informed that 
owing to her great size (this came out after the work had been com- 
menced) it had been found that she could not get through the gates 
of the City Canal, in which she is destined to lie. There was no 
help for it ; the ship had been nearly pulled to pieces, every prepa- 
ration had been made to put on board the necessary fittings required 
for training duty, a large sum had been expended, and it was deemed 
better to go on than to take a retrogressive step.—Army and Navy 
Gazette. 

Payment oF Puysictaxs axp Ancuitects.—In a recent railway 
accident case tried at Croydon Dr. Partridge, Dr. Holt, Dr. Skelding, 
and others were called for the company, when several of these 
gentlemen stated that they were paid five guineas for making a 
report upon the case to the railway company, and twenty-five 
guineas per day for attending to give evidence ; they stated also that 
they expected the same fee from their private patients, and that it 
was their usual charge. If an architect were to make such a charge, 
what would be said? How many architects are there who could 
venture to charge ten guineas a day for attendance to give evidence ? 
and yet an architect's education has cost as much as that of the 
gentlemen named, and a greater variety of knowledge is required 
of him. Architecture is an ill-paid profession. We are speaking of 
course with reference to the properly qualified architect (at once 
artist, scholar, and man of business), and not of the smattering pre- 
tender, of whom there are unfortunately too many. We have heard 
it asserted by one who should know that there are not a dozen 
architects in the metropolis making a clear £1,000 a year by their 
profession. If this be true, the inducement to enter the profession 
is not very strong.— Builder. 

Tue Mersry Gux.—The Mersey Steel and Iron Company, in a 
letter to the Times, ask that the 13-in. gun of their manufacture may 
be tried against armour plates. One trial of the kind was made, it 
appears, upwards of five years ago with the following result, as 
stated in the official report from the artillery instructor sent to 
prove the gun, dated the 26th of May, 1856:—“ Messrs. Horsfall 
were desirous of ascertaining what would be the effect of such large 
projectiles as their gun is capable of throwing against the wrought 
iron plates used in the construction of our floating batteries. One 
round was therefore fired against one of these plates; the dimen- 
sions of the plate were 3ft. 9in. by 2ft. 9in. (weight 17 ewt.), by 4gin. 
thick. This was placed at a distance of 120 yards from the gun, and 
was supported by nine bulks of timber, 6ft. long by 14in. square, 
against the ends of which the plate was fixed ; the timbers were secured 
by nailing cross planks to them and piling the sand around. ‘The 
gun was loaded at point plank and loaded with 25 Ib. of powder and 
a solid shot, weighing 2821b. It struck the plate a little to the left 
of the centre and drove the portion against which it struck to a dis- 
tance of 300 yards; one-third of the plate was broken off; the shot 
was also broken and the fragments scattered around, some of them 
falling 200 yards to the left of the target. The timbers were driven 
to some distance.’ The makers of the gun add “ that the gun has 
been thrice proved—first, with 45 1b. of powder and a shell loaded 
with lead weighing 318 lb.; again, with 501b. of powder; and for 
the third time, lately, with 801b.—and that the gun has had 
altogether several hundred rounds fired from it, and is now as fit 
a — as it was at the date of the official report after the first 
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Tur object of this invention, by William Corbett, of Clayton 
Forge, near Manchester, is to provide means by which the gaseous 
and other products arising from the combustion of the fuel used in 
puddling and heating furnaces, employed in the manufacture of iron 
and steel may, when required, be wholly or partly removed without 
passing over or coming in contact with the metal under process of | 
manufacture; and the invention consists in providing an additional 
chimney or outlet from each furnace over or above, or a little beyond 
the partition which separates that part of the furnace containing | 
the grate bars from the “hearth” containing the metal, and in 
providing the top of the said additional chimney or outlet, as well 
as the ordinary chimney of such furnaces, with a damper or cover, | 
by which either or both of the said chimneys may be wholly or | 
partly closed when required, and thus when the ordinary chimney is 
closed, and the said additional chimney or outlet is open, the pro- 
ducts of combustion will pass directly up the said additional | 


LETTERS TO THE EDITOR. | 


We do not hold ourselves responsible for the opinions of our | 
Correspondents.) 





THE STEERING GEAR OF THE GREAT EASTERN. 
Sm,— During the construction of that monster vessel, the Great 
Eastern, I conceived an idea which I thought might prove valuable | 
when developed as a means of steering large vessels with the | 











Wi Wi 
Ni] i 





UU 


chimney or outlet without passing over or coming in contact with 
the metal on the hearth, 

Fig. 1 shows a plan sectional view; Fig. 2 a cross sectional 
elevation, and Fig. 3 a longitudinal sectional elevation of the 
ordinary puddling or heating furnace with the improvements 
applied. a, the grate bars for the fuel; 6 the partition or bridge 
between the grate part of the furnace and the metal hearth e¢ ; d the 
ordinary flue leading to the chimney, which is supplied with a 
damper or cover. The improvement consists in applying the addi- 
tional chimney e¢, the top of which is supplied with a cover or 
damper f. To carry out the invention it is not essential that the 
flue should rise vertically from an outlet over the bridge; it may 
pass into a flue horizontally and then to achimney, and one chimney 


| may be used for both outlets, so that both flues leading to the same 


chimney are provided with dampers arranged so that one can be 
open when the other is closed. 


but two accidents having happened to her steering gear, the last and 
most serious has induced me to seck the publicity of your well 
known journal, so that if the invention, or any part of it, may lessen 
the danger of the deep to the bold denizens of its noble castles, the 
service may be at once rendered, Sanvers ‘TROTMANe 


11, Albert-street, Camden Town, September 23rd, 1861. 


[ The illustration shows Mr. Trotman’s plan, consisting of a stont 
cross head G, G, attached to the head of the rudder post, with a 
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minimum amount of manual labour, such labour being, in fact, the 
directing agent only, the power being otherwise provided. | 
Unfortunately my plan was not sufliciently matured to place it in | 
competition with the one adopted in the great ship. Still it had the 
unqualified approbation of I. K. Brunel, Esq., Captain Harrison, and 
the chief engineer of the vessel, Mr. Mc Lennan, besides other | 
scientific men of high position in the engineering world. Failing 
in obtaining a location * my invention on the specific vessel that 
had urged me to its perfect development, I have kept it shelved, | 


THE REFORM OF THE PATENT LAW. 


Sm,—There can be little doubt that, during the next session 
of Parliament, the patent laws will be discussed and reformed. 
Under these circumstances a free discussion of the defects of the 
present law, and of the proposed remedies, seems desirable. Most 
members of Parliament know very little of the working of the law 
I am equally ignorant. It may, therefore, interest those capable of 
imparting knowledge on the subject to know the points on which J, 
as a type of the ignorant, wish to be enlightened. I want to know 


the average number of patents bought up by manufacturers, without 





steam cylinder A, the piston B of which is connected to the eross- 
head by the connecting rod C, To the opposite arm of the cross- 
head is attached a rod F, connected to the piston E of a hydraulic 
cylinder D. The valves of both cylinders are under the control of 
the steersman, who, by turning the wheel Q, can work the rudder in 
either direction, the water in the hydraulic cylinder circulating 
through the passages as the cross-head is moved. A_ spring 
brake is interposed between the cross head and the rudder, as 
shown. 


any intention of using the invention, but solely with a view to pre- 
vent others from working it, and to keep a monopoly in the par- 
ticular trade ? 

To remedy the evil of such a system (if it exist) I understand 
that it is proposed to force patentees to grant licenses at moderate 
royalties. Now, Sir, that this will not do, even I know. During 
the discussion on the subject by the British Association lately, the 
Mayor of Manchester said he believed many men would take 
licences if they could, and would be so wicked as to put the inven- 
tion at work in such a manner as to throw discredit on it. 1 do not 
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myself believe that anyone could be so unprincipled, but I know 
that the same mischief can be done by a person who, with the purest 
of motives, carries out an invention he does not understand. Some- 
thing of the kind happened to Captain Blakely, Sir William Arm- 
strong had several hundred cylinders cast in iron by the Lowmoor 
Company (for Government) of this form, for the purpose of covering 








the cylindrical end with coils of iron, and thus forming guns as 
patented by Captain Blakely. Directly that officer read of the 
matter he cautioned Sir W. Armstrong and his partners that guns 
so constructed must burst and throw discredit on the system, 
because the sudden change of size in the cast iron from a diameter 
of about 1sin. (the cylindrical or breech end) to 23in., was acknow- 
ledged by all practical men to be a defect. 

However, Sir William persevered in his experiment, and actually 
prevented the Lowmoor Company from using what they thought 
the most suitable metal. In hooping the breech end, too, he put on 
the hoops four times too tight, so that they must have permanently 
injured themselves and the castiron centre before one shot was fired, 
Of course the guns all burst as fast as they were tried, the first with 
only thirty-six rounds. After bursting six orseven Government ordered 
no more to be put together, so the remaining guns (hundreds) are 
now lying in Woolwich Arsenal (about 100 yards east of the shop 
where the large coils are made), and are constantly pointed out as 
examples of the failures of the Blakely system. Sir William 
Armstrong, having persuaded Government that cast iron would 
not do, next proceeded to make the central tubes of wrought iron 
(which Captain Blakely does not mention in his specification, 
evidently believing it unsuitable for the bore of a gun) and to 
shrink on hoops with the correct degree of tension, thus proving 
that he had given four times too much tension before from over 





anxiety. 

[ acknowledge, Sir, that this case was an extremely unlikely one 
to happen. Out of 10,000 honest engineers and iron-makers, not 
one, except Sir William, would have made the sudden change in 
the diameter of the casting; not one would have ordered metal 
different from that found suitable after long experience; and not 
one would have destroyed both cast and wrought iron by putting 
the latter on too tight. Had Captain Blakely been compelled to 
grant licences, therefore, | calculate that it was fully one iillion. 
millions to one against any honest man making the three mistakes 
Sir William Armstrong made, 1 cannot think of any other mistake 
that could have been made in building a gun. 

Next, Sir, | want to know whether rich manufacturers do or do 
not habitually use the patented inventions of poor workmen, and set 
them at defiance? I want, also, to know whether a manufacturer 
doing so would lose caste in his own set ? 

It seems to me that, if the answer to this question is not satis- 
factory, no law will protect the poor inventor's rights that does not 
make wilful infringement of his patent a felony. It is useless to tall 
of the right of property in invention being equal to the right of 
property in a house unless both rights are equally protected. 

Next, Sir, | want to know if really many cases occur in which, 
without any patent law, inventions would lie dormant; in which, 
in fact, so large a sum of money has to be spent in experiment that 
without protection from competition for a limited period no man 
will make the experiments. I will grant that Mr. Wheatstone’s 
telegraph might have been unused for some years longer, and that 
Mr. Bessemer’s process of stecl-making might have been kept secret. 
Are there many similar cases ? 

To those of your readers who know all about patents, my 
ignorance on these points may seem extreme ; but they must bear in 
mind that public opinion, which rules this country, is, in other words, 
the opinion of the ignorant public. GNORAMUS. 


THE PATENT LAWS. 

Sir,— Will you allow me to submit to you some ideas referring 
to the question which has now arisen about the usefulness of 
patents ? 

I should regret the entire abolition of patents as a great calamity. 
I think that, as they are only temporary protections, the good they do 
is, generally speaking, much greater than the harm. I do not think 
that there is any theory, however true, which can be carried out at 
full length in practical life ; and the principle of non-protection, 
however sound as such, will scarcely be an exception to the rule. 

I think, too, that in principle the system of non-examination, 
Which prevails in most countries with respect to patent legislation, 
to be the only reasonable one, in opposition to the American and 
Prussian systems, whereby a board of examiners decide if an 
invention deserve a patent or no. But, on the other hand, some of 
the arguments of Sir William Armstrong are too forcible to be 
simply overruled, There are nuisances in the system, and the 
best means of defence against those who, for the sake of some 
drawbacks, would upset the whole system, will be to find a 
remedy for this evil by altering the law to that effect. The 
French patent law has a clause which would, toa great extent, 
prevent much of which Sir William complains. According to 
Article 32 of the law of the 5th of July, 1844, the patentee loses 
his right to protection if “he has not, in the space of two years, 
dated from the day when the patent was signed, put ais invention 
or discovery into practice, or if he ceases to practise it for two con- 
secutive years, except he be able, in any of these two cases, to 
justify his inactivity.” 

I think this clause to be admirable. The Government departs 
from the general rule of non-protection in the hope of benefitting 
society by favouring invention; if this benefit is not conferred 
upon society there remains no reason whatever for protection. 

I have yet another idea, which, | admit, it would be somewhat 
difficult to reconcile with the principle of non-examination ; but I 
still propose it, having the conviction stated above that we cannot, 
without injury, follow a theory te all its consequences, Coull there 
not be a classification of inventions, granting a longer or :horter 
time of protection, according to the importance of the discovery ? 
This would certainly necessitate a special board of practical men, 
and even they might err, either in refusing suflicient protection to a 
very good thing or in giving too much to an undeserving one. But 
ction being unattainable, we should try to improve as much as 
possible, and perhaps some good might be done in this direction. 

Ruvotrn Hirze. 

31, Hunslet-lane, Leeds, September 22, 1861. 




















THE TUNNEL THROUGIL THE ALPS, 

Stn,—An engineering problem of some difficulty at present is to 
get through Mont Cenis with the tunnel now being driven in any- 
thing like a reasonable time. : 

I see from a statement that the implements invented and now at 

work at both ends cut each about a lineal yard per day in place 
of Sin., the progress made by manual labour previous to the intro- 
duction of these machines ; but the improved progress of these 
implements is, after all, but slow work when we take into considera- 
tion the great length of the tunnel—7} miles—taking from fifteen 
to eighteen years for its excavation. 
5 Machines for tunnel excavation are no novelty; but their great 
inconvenience in the limited space of a tunnel counterbalances their 
greater efficiency when at work. ‘Taking this into consideration, 
therefore, and as speed is the great desideratum required, it occurs 
to me that more progress can be attained by the following mode of 
proceeding. 

Let A 5 be the line of tunnel, on one side of which let a mine M 








be driven in advance. At distances of, say, 59 yards back from the 
face of the mine let as many branches C!, C2, C3, switch off as may be 
required to afford space for as many workmen as will keep pace with 
the progress made in the mine. The whole of the tunnel will, by 
proceeding thus, be excavated at the same rate asthe mine, and to C! 





operations here it is found that, in material of the same degree of 
hardness, which, from the description given, I apprehend that of the 
| tunnel in question to be, mines 6ft. square can be driven at the 
rate of 6ft. in 24 hours, with 3 shifts of 8 hours each. This will be 


12ft. per day working at both ends, or double the rate the presen t 

















the permanent railway may be laid, at which point the small tubs, 
as they arrive from the mine and the different working faces, may be 
emptied into the wagons usually employed by erane or otherwise. 
The greater speed to be effected by the plan suggested depends, of 
course, on the greater progress which can be made in a small mine 
than over the entire face of a large tunnel. In the underground 


PATENT ADMINISTRATION. 
Sirn,—By far the strongest arguments recently urged 
patents have had reference to the difficulty of administeri: 
therefore it appears to me that it will be more useful at present to 
discuss this question than any other, [ assume the question of 








patents or no patents to be settled in favour of patents. But the | 
problem requiring to be solved is, how can they be best adminis- | 


tered ? . 
Now there seems to be a pretty general agreement in favour of a 
special tribunal as the means of effecting such improvements in 





administration as can be considered practicable. The change pro- | 


posed is to refer all applications for patents to a special court instead 
of to the Attorney-General and Solicitor-General ; to have all 


patent causes tried by the same court instead of by the ordinary | 


courts; all applications for leave to disclaim and alter portions of 
specifications made to the court instead of to the present law officers ; 
and all applications for prolongations of terms of patent right 
examined and reported on by the same court instead of by the 
Judicial Committee of the Privy Council. The functions of the 
court would thus extend over the whole range of patent administra- 
tion, except those parts of it which are exercised by the Great Seal 
Patent Oflice, and, of course, by the officers in the publishing depart- 
ment. 

The point, however, on which difference of opinion is likely to 
exist is that of the degree of preliminary investigation to which all 
applications for patents ought to be subjected. It is most impor- 
tant, therefore, that this point should be clearly understood in order 
to avoid the evil of attempting more than can be satisfactorily 
carried out. From my own observation I am induced to think that 
the facilities and effects of preliminary investigation are often over- 
rated, and the effects of judicial decisions underrated. It is some- 
thing against the efficacy of the former, if it be true, as I have re- 
peatedly heard, that in America, the country where preliminary 
investigation is carried the furthest, patent causes oecupy as much 
time in trial asin England. And I can quote two conspicuous iv- 
stances of great effect on practice resulting from the latter. I refer, 
first, tothe decision under the old law, in the case Brown 7. Annan- 
dale, which had the effect of interpreting the law as to novelty in such 
& manner as entirely to change the practice. Sir F. Pollock, in his 
argument in the House of Lords for the appellants against the 
ision, asked the question—* Is a uniform practice of two hundred 
years to be upset by a legal decision ?” | 
more recent case of Chollet 7. Hoffman, in which an assignee of a 
patent was put out of court by neglecting to register his assignment 
as required by the 35th clause of the * Patent Law Amendment 
Act, 1852 
soon found at the Great Seal Patent Office in the increased number 
of deeds brought in to be registered. And what assignee or licensee 
under a patent would now think of neglecting to register his title 
deed ? 

I mention these eases as illustrating the effeet of judicial decisions, 
because | think it important to remember the fact in connection with 
the functions of the proposed special court. 

But [ pass on to consider the extent of the powers already 
possessed by the law officers to whom applications for patents are 
now referred, and what would be the effect of transferring those 
























powers from the Attorney-General aud Solicitor-General to a judge | 


of the proposed court. : 

Clause 8 of the “ Patent Law Amendment Act, 1852” runs thus: | 
—** The provisional specification shall be referred to the law officer, 
who shall be at liberty to call to his aid such scientific or other | 
person as he may think fit; and to cause to be paid to such person 
by the applicant such remuneration as the law officer shall appoint; 
and if such law officer be satistied that the provisional specification | 
describes the nature of the invention, he shall allow the same, and | 
give a certiticatefof his allowance. * * * * * Provided always, 
that in case the title of the invention or the provisional specification | 
be too large or insuflicient, it shall be lawful for the law oflicer, 
to whom the same is referred, to allow or require the same to be 
amended.” 

The law officer is thus empowered to require an applicant for a | 
patent to satisfy him that the provisional specilication really de- | 
scribes the nature of the invention sought to be protected, and he can | 
direct an amendment of the title or description. He can also * eall | 
to his aid a scientific or other person,” should he think fit, in order 
to test the scientific language and allusions in the document. Then, 
on objections being left, he is empowered to decide between the 
applicant and the opponent, and to refuse the grant if he see fit. 
In this way he would refuse a patent if the invention were shown | 
to be old. I have even known an Attorney-General exercise his 
power to the extent of requiring an applicant to amend his provi- 
sional specitication, because, as the language stood, it covered an 
existing patent within the knowledge of the low officer, although no 
opposition had been entered. 

It appears, then, that the law officers at present have the power of 
requiring proper provisional specifications to be deposited, and of re- | 
fusing patents when the inventions sought to be protected are shown to 
be old. But, then, the question naturally arises—Can the present law 
officers command sufficient time to enable them to exercise their | 
powers so deliberately and so completely as is necessary ? Assuming 
them to be competent (which I adnut), have they the leisure to | 
enable them to do justice to the work 2? Are they not likely to allow 
bad specifications to pass in too many instances from a fear that 
stopping them may lead to an inconvenient expenditure of their tine. 

‘Then there is the difficulty of the diversity of practice between 
different law officers, and of their occasionally short tenure of office. 
All these are hindrances in the way of the complete working of the 
present system, notwithstanding the admitted competency of the 
law ofticers. 

Now, supposing their duties were transferred to a judge of the 
proposed court, he would have more time to devote to each case; 
being a permanent officer he would acquire skill by constant pract 
and a regular mode of dealing effectually with provisional specitica- 
tions would in time become established. There would be a tradition: 
practice of the court that would be intelligible to applicants for 
patents or their agents. 

In this manner, I submit, the powers at present given to the law 
officers might be acted upon much more thoroughly than they can 
be now. But this is the full extent to which, in my judgment, pre- | 
liminary investigation can be carried so as to work satisfactorily. 

I think that whatever else is required to be done in the way of | 
sifting patents must be left to the effect of judicial decisions in the | 
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rate can be greatly augmented 





machines are making. Of course this 
if shafts in the line of tunnel are practica 
As the tunnel progresses ventilation will become important; this, 
by the mode proposed, will be as practicable as in the mines to be 
| found in colliery operations. A. Srupson. 
| Glasgow, 12th September, 1861. 





proposed new court. And it will be my endeavour to show here- 
after what the effects of such decisions may be, supposing they 
| are liberated from the present tardy process of ordinary legal 
| procedure. Wittiam Spence, A.LC.E. 
} 90, Chancery-lane, W.C., 25th Sept., 1861. 
ACCORDEONS., 
Sin,—Ilaving been experimenting upon accordeon notes, for the 
} purpose of making a seraphine, 1 made the following discovery, 
| Which I wish to explain by the help of the enclosed rough sketch. 
If it should meet the eye of any practical man, who can make any 
| good use of it, I shall be happy to know of it. A is a wind chesi, 
supplied by a pair of bellows at B; at C is a round hole, over which 
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is an aceordeon made, the tongue of which is of steel (hammer 
hardened), Now the peculiarity is this. While sounding the note | 
attempted to soften it by placing my hollowed hand over the note, 
by which I found it greatly improved. I afterwards took boxes of 
different sizes, as D, by sliding which backwards and forwards a 
very remarkable change is effected in the tone; not only is it very 
nicely softened (which in notes with steel tongues is necessary), but 
it is also wonderfully strengthened. The note upon which I experi- 
mented is not an inch long, yet it is so strong as to support a very 
powerful voice. I also placed a jug over it (about a pint jug), the 
note was almost more than I could bear close to it. I shall follow 
up these experiments, and carry out in my instrument, by which I 
expect to vet a very sweet and powerful tone. H. N 
September 21st, 1861. 





Sir,—Government and individuals are so frequently at variance, 
and as frequently appealing to the public, through the great 


I refer, secondly, oie DEEP SEA CABLES AND THE GOVERNMENT INQUIRY. 


| champion of English liberty, the press, that [ trust the great 


The effect of Lord Campbell's decision in this case was | importance of my complaint will prove a sufficient apology for 


requesting its insertion in your valuable journal. 

Lam the inventor and patentee of a deep sea telegraph cable, 
samples of which have been tested and approved privately by 
| Government engineers and other scientific and nautical gentlemen. 

The Government engineer himself told me he did not, fora 
moment, doubt it must come into general use, and that if 1 could 
} prevent the attacks of animalcuke L should have accomplished all 
| that could be desired, 

1 also called his attention to the fact that hemp ropes taken from 
the wreck of the Royal George, after many years’ submergence in sea 
water, were found to be in a perfect state of preservation, a very 

| striking proof of the durability of this material for the purposes 
required, 

Now, what I have to complain of is this: not that my eable has 
been tried and found wanting, but that samples have remained in 





| the hands of the Government engineers (for the express purpose of 


being tested and reported on by the late Committee of Inquiry) for 
six months, and they positively refused to test it. 

The Report of the Government Commission omits all mention of 
my invention, and yet it would almost seem as if those who drew 
up and embodied the exigencies and requirements of this branch of 
telegraphy had referred to the specification of my patents. For, on 
placing the specification and report side by side, the latter will be 
found to supply all that is desired by the former. 

A discerning public will be the best judge of the wrong inflicted 
in this very hard case. 

A sample of the cable above mentioned is now lying at the offices 
of the Telegraph Works Company, 215 and 216, Gresham House, 
for the inspection of all who may feel an interest therein. 

JosePH Rogers. 
RIFLE SHOOTING. 

Sin,—Desirous of contributing my mite towards the record of 
facts tending to elucidate the principles which relate to the improve- 
ment of rifle shooting, I ask for space to notice Mr. Arter’s letter in 
your number of September 13th. From the inquiring spirit in which 
he writes I doubt not that any hint will be acceptable to him, and, 
perhaps, many others who consult your pages may be interested in 


| trying expensive experiments in the same way. I conclude that 


every one will admit the correctness of his reasoning in the third 
paragraph of his letter. The illustration he gives of his meaning, by 
the bow and arrow, is, I think, less striking than an experiment 
which I lately made with a rifle, which leads me to notice the fol- 
lowing observation :— 

“ I, therefore, conclude that if the inertia of a bullet be overcome, 
and a momentum acquired previous to its being discharged, an 





| advantage will be gained in like proportion.” He declines to enter 


into details as to how this is to be done. Now, agreeing with him in 
the correctness of his conclusion, I think I can show him that this 
result has already been attained to possibly as great an extent as is 
desirable, simply by using a slow burning powder instead of a quick 
one. The following fact, [think, shows this. I was lately firing with 
one of Turner's excellent small bore rifles. I had been using a large 
grained powder (Lawrence's No.4), which caused but very little recoil. 
i fired three shots at 650 yards, hitting the target with each. I then 
tried three shots with a finer grained powder (Hall's No. 2), being 
careful as to the quantity and weight in each case. The recoil was 
very severe with this powder, yet 1 was surprised to find that every 
shot hit the target. Does not this show that, though the bullet was 
less suddenly impelled with the coarser grained powder, yet that, by 
continuing to receive additional impetus by the prolonged burning 
of the powder during the whole time it was in the barrel, that the 


| ultimate velocity acquired at the instant of leaving was equal in 


both cases; if not, the trajectory would have been different, and the 
target would not have been hit with all six shots alike. 


























Sept. 27, 1861. 








THE ENGINEER. 





You observe, in your own article on Ordnance and Iron Plates, | and manganese to that metal, during the progress of the operation, 


that “the action of powder is so instantaneous, so much by per- 
cussion, and so little comparatively by constant pressure, that to 
realise its greatest effect we should seek rather to enlarge the base of 
the shot, or at least the base of pressure.” 

I would, however, suggest that the greatest effect might possibly 
be obtained by using a much slower burning powder in a propor- 


tionately longer tube. This would render the manufacture of heavy | 
cannon amore simple affair, the most formidable difficulty of securing | 


sufficient strength being considerably diminished. J. H.C. 


Norwich, September 19th, 1861. 





MANUFACTURE OF IRON AND STEEL. 
Sim,—In your leading articles, wherein you discuss matters with 
which you are both practically and theoretically versed, I have often 
had occasion to admire the force and correctness of your views; but, 


in your last week’s strictures upon my “ Patent Abuses” letter, you | 


have fallen into the strangest misapprehensions, and have reasoned in 
the most fallacious manner, as I will now endeavour to show. 

If you really considered my letter as an attack upon Mr. Bessemer 
you ought not to have inserted it. It is not, however, an attack 
upon Mr. Bessemer, neither is that gentleman my rival. Rivals are 
those who have a pursuit or cause common to both. Napoleon and 
Wellington were rivals, for beth were generals, and each was 
striving to compass the overthrow of his antagonist. But William 





Cobbet and Napoleon were not rivals, though antagonistic in their | 


views. Martien and Bessemer are rivals, but neither of them is my 
rival. I ama metallurgist, and Mr. Bessemer is not a metallurgist: 
for no metallurgist would have patented the addition of peroxide of 
iron, or of the carbonate of protoxide of iron, to melted iron slag or 
oxidised iron, in order to metallise that iron slag or oxide, and 
which addition, as you truly state, Mr. Bessemer did actually clai 
in his patent of 15th March, 1856, in the following word 
“Towards the completion of the process of decarbonisation and 
refinement of the metal it will be found that a portion of the iron is 
converted into an oxide. I therefore put into the chamber any 
suitable carbonaceous matter, such as charcoal, anthracite coal, or 
carbonate of iron that is rich in carbon, such as hematite iron ore, 
in order to reduce the oxides of iron, and thus add to the weight of 
the metal obtained.” 

This, Sir, is not invention, it is arrant nonsense, and, most 
emphatically, it is metallurgical quackery. Is hematite iron ore rich in 
carbon, and does it in virtue of its richness in carbon reduce oxidised 
iron again to the metallic state? Does the carbonate of protoxide 
of iron, when brought into contact with oxidised iron, reduce 
that oxide to the metallic state? Does the carbonic acid already 
united to oxide of iron, and expellable therefrom at a low, red heat, 
considerately leave its own oxide of iron, and deoxidise and metallise 
the Bessemer iron slag into which it is thrown? If so, carbonate 
of protoxide of iron is the most powerful reducing agent we know 
of, and as it can, when heated, reduce oxide of iron to the metallic 
state, of course, when heated, it can reduce itself also to the 
metallic state, so we have only to heat lumps of clay ironstone, or 














spathose iron ore, and they become metallic by virtue of their being | 


rich in carbon, Try the experiment, and you will find that the car- 
bonic acid will merely pass off, and will impart none of its carbon 
to the oxide of iron. 
future metallurgists may find it recorded, upon the authority of Mr. 
Bessemer, not merely that charcoal, anthracite coal, and hematite 
iron ore, are alike carbonaceous matters, but that they are alike 
suitable for reducing iron oxide, existing as iron slag, to the metallic 
state, and that hematite iron ore is carbonate of iron, that is, rich 
in carbon! Ye benighted ironmasters, who waste coke and coal in 


In some scientific dictionary hereafter our | 


your blast furnaces, be convinced, and take a leaf from the book of | 


mer invention, and heap upon your furnaces “hematite iron 
ore,” in place of coke or charcoal. Hematite iron ore, says Mr. 
Bessemer, is a carbonate of iron, rich in carbon, and potent alike, 
with coal and charcoal, in reducing oxides of iron to the metallic 
state, therefore lay it on thick, and stint not, and thus add to the 
weight of metal you obtain from your ores. Really, Sir, in 
selecting this singularly unhappy specimen of Bessemer patenting, 
to aid in demolishing my position, you seem to have made a most 
unfortunate choice. “Save me from my friends,” &c., Mr. Bessemer 
may well exclaim. To have brought this overwhelming piece of 





patent and metallurgical nonsense so prominently forward is the | 


unkindest cut of all. 

When the fruits of a man’s inventions are snatched from him it 
matters not to him how this has come to pass—the fact remains the 
same. A secures a patent, and by and by B secures a patent for the 
same process. A has neither means nor influence, whilst B has 
both. B goes to work and succeeds, whilst A, who has not the 
means to go to work, must look on and see the fruits of his labour 
snatched from him. Therefore I am correct in saying that the 
fruits of Martien’s invention are snatched from him, and I have 
made no conspicuous blunder. The law may, indeed, right Martien ; 
but if the law be a luxury too expensive for him to indulge in he 
cannot help himself. Right or wrong, Martien could not combat 
Bessemer's claims unless he had the command of a large fortune to 
fight the battle with, through all the phases of legal procrastination. 
Therefore, virtually, his invention is snatched from him by the bad 
system which permits more than one patent to be taken out for any 
specific claim. Your reasoning, Sir, would, were it correct, go far to 
prove that I am not merely a shallow, ignorant writer upon a subject 
I am not sufficiently conversant with, but that I am a spiteful mis- 
representer of facts, trying to exalt my own merits and Martien’s at 
the expense of Bessemer. Now I merely wish to state facts, and to 
do justice to all. 

Mr. Hindmarch, the most eminent patent counsel of the day, and 
who studied both Martien’s and Bessemer’s patents carefully, at the 
request of the Ebbw Vale Iron Company, gave it, as his opinion, 
that, whenever the rival claims were brought before a legal tribunal, 
a verdict must be given in fayour of Martien’s. ‘To use Mr. Hind- 
march’s words to me, “ Bessemer would not have a leg left to stand 
upon ;” for, as Mr. Hindmarch forcibly argued, “ Would any jury 
set aside Martien’s claim because he had not, at the outset, foreseen 
that his process would not merely refine the iron, but that it would 
actually reduce it to the state of steel or malleable iron?” It would 
appear, then, that my opinion of the respective claims of Martien 
and Bessemer is likewise the opinion of our most eminent patent 
counsel, and certainly one of the cleverest men who adorn the legal 
profession. 

As to my patent for adding to Bessemer metal a metallic compound 
of iron, carbon, and manganese, that patent was drawn by Mr. 
Hindmarch with great care, and was considered by him perfectly 
valid, as no one can doubt who has ever perused it and the patents 
of Mr. Bessemer. Therefore, in your verdict against my opinions 
and the validity of my patent, you censure and reverse the delibe- 
rate opinions of Mr. Hindmarch on a subject which occupied his 
deepest attention for some months. As the patent in question was 
never in my hands at all I could not, of course, enforce it. Had it 
been in my hands I could have enforced it, and could have dictated 
my own terms to the rival patentees of the pneumatic process, 
whether Martien or Bessemer. The patent lapsed, because the 
parties to whom I assigned it in trust neglected to pay the stamp 
duty, and even neglected to inform me that they did not intend to 
pay it. Thus the patent had lapsed some months before I was even 
aware of the fact. 

Now as to the alleged fact of Mr. Bessemer having, in his patent 
of the 19th of August, 1856, claimed the introduction of a triple 
compound of iron, carbon, and manganese into his metal, I must 
protest against such an unfair construction being put upon the totally 
different claim actually made in that patent, and which is simply and 
distinctly this. Mr. Bessemer, in this particular patent, claims the 
employment of the spare heat of one operation to melt the pig 
iron ready for the next operation. Now it is no fair argument to 
wrest this simple statement, and force upon it a construction which 
it cannot bear. It is not the addition of even pig iron to Bessemer 








metal, far less is it the addition of a metallic alloy of iron, carbon, 





You say that in this patent Mr. Bessemer describes the melting of 
pig iron in a secondary vessel, and its introduction, in the melted 
state, into the charge undergoing conversion. I should be sorry to 
charge you with wilfully perverting the passage you refer to in 


| this patent, and must, therefore, presume that you have hastily 


fallen into the error, from not having perused the passage alluded 
to. Mr. Bessemer’s words are clear, and he says that he simply 
melts the pig iron with the spare heat of one operation, in order to 
prepare that pig iron for the next operation. He does not even hint 
at running the pig iron into the metal he is operating upon during 
the operation. Mr. Bessemer did, in one of his patents propose 
the introduction of oxide of manganese as a flux; but to say that 
the use of oxide of manganese as a flux is the addition of a 
metallic triple compound of iron, manganese, and carbon, is a mere 
quibble. All the world knows that metals and their oxides are 
essentially different, and their effects and properties are diametrically 
opposite to each other. If you can show me, inany of Mr. 
Bessemer’s original patents, a claim for adding metallic manganese 
alone or in alloy with iron and carbon to his metal, then your case 
is established, and I am silenced ; but you cannot, and every attempt 
to torture Mr. Bessemer’s claim into the semblance of such a pro- 
cess, only renders the whole affair more transparently absurd. 

Your data are these. Mr. Bessemer pointed out that oxide of 
manganese might be used asa flux. He also pointed out that char- 
coal, anthracite coal, or carbonate of iron rich in carbon, such as 
hematite iron ore, might be added to his metal. He also proposed 
to avoid waste by introducing and re-melting the scraps made at one 
operation along with the next charge of metal to be operated upon ; 
and he claimed to employ the spare heat of one operation to melt 
the charge of pig iron ready for the next operation. 

Upon these data you claim to set aside my invention, and ascribe 
it to Mr. Bessemer; that is,"you interpret these data to mean that 
Bessemer had really patented the addition to his metal, of a metallic 
compound or alloy consisting essentially of iron, manganese, and 
earbon, before the date of my patent 22nd (September, 1856). Let 
scientific men—let the public judge between us, whether your argu- 
ments, based upon these absurd and scanty data, are valid or the 
reverse. Wherein are the sufficient indications that Mr, Bessemer 
had included this all-important addition in his patents? There is 
not the remotest trace or indication of any such knowledge to be 
found in any one of his patents; and, if he really knew it, and did 
not express it, this * suppressio veri” alone would have set his patents 
aside. And, if he had known it, would he have floundered on for 
years, as he did, before succeeding 2? Most certainly not; for the 
effect of the process 1 patented is to insure success at every opera- 
tion. It never failed, and it never can fail. 

You have assumed that it is necessary to introduce carbon as well 
as manganese into Bessemer metal to insure success. ‘This is an 
us mistake ; for the carbon is an impurity, and is not required 
at all as an addition. It is the manganese, not the carbon, which 
effects the improvement. But as it was and is impossible to obtain 
metallic manganese alone on the scale of manufacture, it was neces- 
sary to employ an alloy containing metallic manganese in place of 
the pure metal itself. Even Mr. Bessemer is aware that the carbon 
is only an impurity, for he proposes to decarbonise the triple com- 
pound before using it. 

You say Mr. Bessemer has now claimed a quadruple compound, 
consisting of iron, manganese, silicium, and carbon. A man may 
claim anything, but the simple fact of making a claim does not 
establish its validity. 

The triple metallic compound J claimed, consisting essentially of 
iron, manganese, and carbon, effects all that I proposed to effect. 
No matter whether it contains, besides the iron and manganese, 
traces of silicium, copper, phosphorus, sulphur, or other bases. My triple 
compound already contained all these impurities, and might contain 
a dozen more, but it was essentially a compound of iron, manganese, 
and carbon, and the addition of small quantities of impurities to the 
alloy, being of no advantage, but rather the reverse, could form no 
legal ground for a fresh claim, embodying some useless or hurtful 
addition to my alloy. 

Now as to Martien’s claim and process. That cast iron, decarbo 
nised by the pneumatic process, may sometimes require puddling, 
seems certain from the tact that Mr, Bessemer has patented the 
puddling of Bessemer metal by shaking it in a kind of barrel churn 
with oxide of iron or hematite ore (not rich in carbon, 1 presume). 
So both Martien and Bessemer at one time contemplated subject- 
ing their purified metal to further intense heat and manipulation, 
and, therefore, that argument will not apply as against Martien’s 
claim any more than against Bessemer’s. Martien claims to purify 
the cast iron as it flows from the blast furnace. Now, the chief 
impurity being carbon, which it is the aim of all malleable iron 



















































manufacturers to expel from the metal, what more correct word 
could Martien have used than © purify?” He might have said that 
he intended to decarbonise, and demanganeseise, and desilicise the 


cast iron, meaning that he intended to” remove its impurities ; 
bat to remove impurities is to purify, and, therefore, he properly 
used that word, and, as his process removes the principal impurity, 
viz., the carbon, his claim was manifestly for decarbonising cast- 
iron, but to decarbonise cast-iron is to bring it inte the state of steel 
or malleable iron, therefore Martien’s claim, when carried into effect, 
produced steel and malleable iron from cast-iron. That cast-iron 
may be decarbonised, so as to become steel or malleable iron, as it 
flows along a cast-iron gutter from the blast furnace, is not only 
possible, but easy, as I hereafter purpose to show. Dut it is not 
necessary to contine Martien’s claim to this mode of treatment only, 
for he further claims that, in place of the gutter treatment, the cast- 
iron may first be allowed to flow from the blast furnace into moulds, 
or into a bed intended to receive it, and may then have the air forced 
through it, after it has come from the blast furnace, and before the 
congelation of the liquid metal takes place. Now Mr. Bessemer 
runs his cast-iron into the bed prepared to receive it, that is to say, 
into the bed of his furnace, and then he forces air through it. Does 
this differ from Martien’s claim? Martien says that the bed may be 
covered over, and arranged so as to admit of heat being applied to 
the metal therein. Bessemer covers the bed of his furnace, and applies 
heat—and very intense heat, too—to the metal therein, Turn the 
matter which way you please, and the facts are the same, and the 
processes are identical. That the wording of Martien’s patent is 
defective, and in many places absurd, | readily admit. He must 
have fallen into bad hands indeed when such a wretched specitica- 
tion was framed. But Bessemer’s patents abound in similar absur- 
dities, such as the “ If[ematite iron ore rich in carbon,” &ec. &e., and 
if nonsensical verbiage is to render a patent void, Martien’s and 
Bessemer’s must alike be set aside. 





As I have, by the Martien process, and with seventy-two perfora- 
tions of din. in diameter, in a cireular bed of 1ft. in diameter, 
reduced a charge of pig-iron in rather less than one minute, to the 
state of steel, and in one and a half minutes to the state of soft 
malleable iron, you must allow me, Sir, to differ from you, and to 
say that it is not impossible to produce iron and steel by Martien’s 
process Without a continued injection of air for nearly half an 
hour. In this, at least, 1 am not deceiving myself, and as to 
misleading others I am, I trust, incapable of such a base act. You 
cannot understand why I appear anxious for Martien’s rights. I 
consider Martien has been most cruelly treated, and I am sorry for 
him, and, as I detest injustice, and know all the facts of the case, | 
have endeavoured to make them clear, that Martien may have the 
credit he deserves. I have no interest in the pneumatic process 
whatever. I have no wish to damage Mr. Bessemer’s position, but 
I wish he had permitted me to think well of him as an honourable 
man by frankly owning that, to my ideas and processes alone, he 
owes the success he has arrives at. On the contrary, he has tried to 
appropriate the credit to himself by re-patenting my process. ‘To 
have passed this fact over in silence would have been weakness and 
folly on my part. That I am not the man to detract from the merits 
of one whom you call my rival may be learned from my letter on 
auriferous steel in the Mining Journal of 21st inst., and where I give 
Mr. Bessemer full credit for what he really does deserve, and that, 
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too, upon a point where he actually has been to some extent my 
rival, and an active one, too. 

_ Martien did not propose to make malleable iron and steel direct 
from the pig iron, simply because, at the date of his patent, he had 
had no opportunity of carrying his process into practical operation, 
and was not aware, therefore, that, in a few minutes, the contents of 
his gutter or bed would be decarbonised, and brought into the state 
of iron or steel. As to Martien’s patent of 16th September, 1856, it 
is such nonsense that I cannot pretend to give any opinion upon it, 
and it has no bearing upon the subject under discussion, except that 
It was an egregious piece of patent abuse to permit such a patent to 
be enrolled. Yet it is paralleled in absurdity by Mr. Bessemer’s 
patent for building blast furnaces packed upon hydraulic rams 
(donkeys would have been more apposite), so that, by the alternate 
elevation and depression of the rams, the tapping hole of one furnace 
might discharge the pig iron into the tunnel head of the other 
furnace, and rice versd, with what object does not appear. For my 
own part, when I read this flight of genius, I thought the matter 
might have been simplified by suspending the furnace on an axis, 
and turning it upside down every twelve hours. This would have 
caused the metal to “descend in showers,” to use the expression of 


at eamaaae There is nothing too preposterous to pass the Great 
peal, 














In conclusion, you have given a striking example of the injustice 
which the public press is prone to inflict upon an original inventor. 
In your haste to prove that I had only patented what had already 
been claimed by Mr. Bessemer, you ‘cite his patent of the 19th 
August, 1856, and distinctly state that he therein claims the intro- 
duction of melted pig iron into the charge of Bessemer metal actu- 
ally undergoing conversion. On reference to the patent in question 
it appears that there is no foundation whatever for your statement, 
for he simply claims to use the waste heat of one operation to 
melt the charge of cast iron ready for the next operation, This 
gives your article a look that I do not like, and it is, at all events, a 
most conspicuous blunder. 

You seem not to be aware, also, that even if Mr. Bessemer had 
made such a claim as you say he has done, in his patent of 19th 
August, viz., that of melting pig iron and pouring it into Bessemer 
metal during the operation, and had actually carried it into effect, a 
fearful explosion must have ensued, destroying, in all probability, 
the operators and the premises around. ‘This rash and desperate act 
of pouring cast iron into decarbonised metal, whilst air is being 
forced through it, was only once committed, and, fortunately, only 
afew hundredweights of metal were being operated upon. But 
the whole of the melted metal was projected, as from a gun, into 
the air, carrying away the top of the furnace, setting the roof of 
the lofty cast-house on fire, scalding some of the workmen, and 
nearly terminating the mortal career of Mr. Thomas Brown, who 
was superintending the operations. Let those who borrow my 
ideas without understanding how to apply them, and the principles 
on which they depend, be careful lest some serious explosion should 
one day take place. It is my duty to give this warning when I find 
a leading scientific journal advocating a procedure which is many 
degrees more dangerous than setting fire to a powder magazine. 

Coleford, 24th September, 1861. Rovert Musuer. 








‘Tue AssoctaTion FOR THE PrevenTION or Steam Borer Ex- 
pLostons.—At the last ordinary monthly meeting of the Executive 
Committee of this association, held at the offices, 41, Corporation- 
street, Manchester, September 24th, 1861, Hugh Mason, Esq., of 
Ashton-under-Lyne, vice-president, in the chair, Mr. L. E. Fletcher, 
chief engineer, presented his monthly report, from which we have 
been furnished with the following extracts:—* During the past, 
month the ordinary visits of inspection have been made, and the 
following defects discovered :--Fractures, 2; corrosions. 5; safety- 
valves out of order, 3; water-gauges ditto, 3 (1 dangerous) ; pressure 
gauges, ditto, 2; feed apparatus ditto, 1; blow-off cocks ditto, 7; 
fusible-plugs ditto, 2; furnaces out of shape, 4 (1 dangerous); over- 
pressure, 11. Total, 40 (2 dangerous). Boilers without glass water- 
gauges, 6; ditte without pressure-gauges, 6; ditto without blow-off 
, 10; ditto without back-pressure valves, 26. Two very 
serious explosions have happened during the last month, from which, 
in one instance, no less than eight lives were lost. Both of these ex- 
plosionstook place in London, and neither of the boilers in question was 
under the inspection of this association, Owing to the large number of 
explosions which have lately happened—although notoneof them, Iam 
happy to say, has occurred to the boilers under the care of this associa- 
tion—my remarks have been unavoidably very much confined to the 
detailsand causes of these events, and thus have had reference rather to 
questions relative to the “ prevention of steam boiler explosions ” 
than to the “ effecting economy in the raising and use of steam.” I 
have, however, for some time been anxious to state to our members 
the great economic advantage they would derive by the addition of 

team jackets to their cylinders ; and though these may be difficult 

to supplement to those already constructed, still our members are 
constantly laying down new engines, when they could be introduced, 
The steam jacket was first applied nearly a hundred years ago, by 
James Watt; and in his original engine, which effected such a 
revolution in the use of steam, it was one of the fundamental prin- 
ciples, and for it a special claim was made in his patent. With the 
exception of the Cornish pumping engine, which has for years 
maintained a character for great economy, the steam jacket has been 
neglected by Watt's successors, who thereby have only made a step 
in the wrong direction, and | think that this step has been made 
partly from motives of the most mistaken economy, and partly from 
the fact of the action of the jacket not having been correctly under- 
stood, so that, even when it has been applied, its construction has, 
in most cases, been so defective as to completely neutralise its 
advantage The late Dr. Hayeraft, of Greenwich, was, I believe, 
one of the earliest to discover and publish wherein the secret lay of 
the virtue of the steam jacket. He showed that it did not lie in pre- 
venting loss on the outer surface of the cylinder by radiation, as 
had been generally supposed, but in the prevention of loss on the 
inner surface from condensation and re-evaporation, caused by the 
alternating communication of the cylinder, with the boiler at a high 
temperature and the condenser at alow one. On the introduction 
of steam to the cylinder, condensation takes place, and a coat of dew 
is formed on the whole of its internal riod ent and on the com- 
munication with the condenser being made by the opening of the 
exhaust port this coat of dew is re-evaporated, thereby considerably 
cooling the metal of the cylinder. On the re-introduction of the 
steam on the return of the stroke another deposit of dew is made 
to atone for the heat abstracted by the re-evaporation already 
referred to, and thus a process of alternate condensation and 
re-eyaporation is set up, which keeps pace with every stroke 
of the engine, and is destructive of all economy, since by 
it a considerable percentage of steam passes through the engine 
from the boiler to the condenser, without doing any work ; 
thus indicator diagrams do not correctly give the amount of 
steam used, and measurements of the quantity of water evaporated 
in the boiler show that a large proportion of the steam supplied to 
the cylinder of the engine is entirely unaccounted for. This action 
can only be arrested by maintaining the eylinder at as high a tem- 
perature as the steam which enters it, the most practical way of 
effecting which is found to be the use of James Watt’s original steam 
jacket. A great stride in economy has recently been made in 
marine engines, one of the most important elements in the attain- 
ment of which has been the steam jacket, and without this it has 
been found that it is utterly futile to attempt to realise the full 
economic duty of high-pressure steam worked expansively, although 
with low-pressure steam, carried throughout the whole stroke, the 
jacket is not so necessa lay these particulars before our 
members to give them the advantage of the experience of other 
departments of engineering, and wish that such of them as have 
steam jacket s fitted to their cylinders would co-operate with me in 
thoroughly testing their result, that the information may be diffused 
throughout the whole association. 
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‘Tur illustrations represent a pair of high pressure coupled wind- 
ing engines working at Drummore Colliery, near Edinburgh, and 
recently erected by the Frictional Gearing Company, from designs 
by Mr, Ralph Moore, mining engineer, Glasgow. 

The cylinders are horizontal, 16in, diameter, Sft. stroke, fitted 
with link-valve motion; each engine rests on a cast iron frame, and 
are attached, one at each end, to a crank shaft, which, by means of 
Robertson's frictional gearing, drives two drums, on which wind 
two wire ropes for working two inclines underground. — ‘The whole 
machinery rests on wooden logs, and is placed upon the surface; the 
wire ropes are let down the pit, one to each incline. 

The engines draw the loaded trucks of coals up the incline planes. 
By the introduction of the frictional gearing this is effected with 
the greatest simplicity, as the wheels have simply to be brought into 
contact to give sufficient grip to lift any weight that the engine is 
capable of, while they slip if any unlooked-for strain comes on ; of 
course, Whenever out of contact, the drum ceases to be acted upon. 

The empty trucks deseend by their own gravity, and the drum is 
thrown out of gear for that purpose, By a very simple contrivance, 






also the invention of Mr. Robertson, either wheel when out of gear | 


ean be pressed against a block of wood, grooved the same as the 
wheel itself, which acts as a brake to regulate the speed of the 
descending empties. ‘The travel of the shaft between, full in gear 
and full out, pressing against the brake, is only about gths of an inch, 
which is effected by making the bush in the phiammer-block nearest 
to the wheel in one piece, and of a circular form, to revolve in the 
plummer-block eccentric to the line of the shaft, so that, by shifting 
or turning round the bush in the plummer-block, the shaft is shifted 
backwards or forwards, throwing the wheels in or out of contact, as 
desired. Levers are attached to these bushes and brought con- 
venient to the engineman, 

Plan No. 3 shows the action of the eccentric bush. The drim A, 
is shown out of gear, B,is the plummer-block, C the eccentric bush ; 
D the shaft carrying the drum A. By raising or depressing: the 
lever E, which is attached to the bush C, the wheel is pressed 
forward into gear or back upon the brake-block F. The drum G is 
similar in action, but, for convenience sake, there are double levers H 
for shifting. ‘The drums can be shifted out or in with the greatest 
ease by a mere boy, and the machinery is capable of raising 250 tons 
a day. 





POOLE, WRIGHT, HEMMING, AND SEARBY’S 
ROCK DRILLS. 
In perforating rocks or other hard substances, instead of striking 
the bovine tool or drill with a hammer, it is proposed, by Messrs, 
Pocte, Wrigat, Hemming, and Searby, of 35, Moorgate-street, E.C., 
to effect the same by using a cylindric or other shaped adjustable 
tube, within which is fitted a piston or plunger having proper 
valves, and actuated by jets of atmospheric air compressed by steam 
power, or other available means; this piston is either free from or 
attached to the drill or borer; by causing the compressed air to im- 
pinge or expand within the cylinder the latter is made to rise, and 
in falling gives a blow to the head of the drill. By connecting the 
drill with the motive parts of the cylindrical hammer a jumping 
rotative motion may be given to it. The whole is mounted upon 
a proper frame, which may be so arranged as to enable the blow to 
be given to the head of the drill either in a horizontal or a vertical 
directiqu; furthermore, by combining two eyvlindrie hammers and 
pistons together a double action may be obtained, so as to drive two 
drills at the same time, the one hammer rising when the other is 
falling and giving the blow. . 
‘ig. 1 is a section, and Fig. 2 an elevation of th 








simplest form of 
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the machine. @ is a eylindrie hammer; 4, the fixed piston, and the 
rod 6, b'; the piston has two valves e, ¢, within it, the one opening 
upwards, the other downwards; dis the head of the piston red; e, 
the drill; fa wheel for giving motion to the drill, In Fig. 2 this is 
effected by the hand. In Fig. 1 the wheel is a toothed wheel on 
which the fratehet g works; this ratchet is connected with the slot 

















link 2, which is suspended on a rod fixed to the frame post 7; / is a 
lengthening arm on the frame post, by means of which the cylinder 
can be turned round in any direction, and put further out or in, 
The action is as follows:—The air being compressed by suitable 
pumps is admitted through a tube, which may be flexible at the ex- 
tremity joining the cylinder; the cylinder being down, and its end 
pressing on the drill, the valve ¢ is opened by the pressure of the 
spring m; the air being now admitted through the hollow piston rod 
and piston urges the cylinder up; as soon as it has reached the 
length of the stroke the stud 2 opens the lower valve c!, and the air 

















rushes out at the bottom, and the cylinder by its own weight falls 
and gives the blow on the drill, the spring m opening the valve e¢ 
when it reaches the bottom, and admitting the air for another stroke, 
In Fig. 1 the action of the slot link moving with the alternate 
motion of the piston will give the link a reciprocal vertical motion, 
which, acting on the rock, will, by means of the piston rod, carry 
round the drill every stroke. It will be easily seen that by a slight 
alteration in the piston and valves the eylinder may be made sta- 
tionary, and the piston act as the hammer. Instead of striking the 
head of the drill directly, the stroke may be given to the end of an 
intermediate lever, which may convey the blow to the drill. It will 
be also seen that, instead of having the machine placed vertically, it 
may be placed so as to give the blow horizontally, 





Tne Anustrone Guy.—Sir William Armstrong has been singularly 
unfortunate in his undertakings. His attack on the patent luws has 
evoked almost universal opposition; and his much vaunted gun, 
which rendered his name so notorious, is almost as generally con- 
demned. Recent experiments have verified to the letter what we 
have, from time to time, stated about the essential defects of that 
instrument. Next week we shall lay before our readers the results 
of those experiments; and it will be seen that we have in no wise 
borrowed on our imagination for our* facts that the Armstrong gun 
has been weighed in the balance and found wanting.—Mechanies’ 
Magazine. 

Hovse Bumpine ny Macurinery. — We have before us a very 
remarkable collection of 948 mouldings, including architraves, 
cornices, cappings, handrails, sashbars, mullions, Ke. &e., struck by 
steam machinery at saw and moulding mills in Liverpool. Lach 
pattern is numbered, but only a few are priced, which is to 
be regretted. The collection includes a number of doors, sashes, and 
casements, of various sizes and forms, which can be made, we 
suppose, ata cheaper rate than in the ordinary way, and may be 
viewed as a step towards the entire production of buildings by 
machinery, at a considerable reduction in cost, as in boat-building 
and gun-making. Some time ago, if we remember rightly, a paper 
proposing such arrangements was read before the Liverpool 
Architectural Society, and we expressed a fear, which we should still 
entertain, that it might lead to greater monotony and want of mind 
in our buildings than are even now apparent; but for labourers’ 
cottages, and houses of healthful arrangement for the poorer classes, 
the suflicient supply of which, though absolutely needed, is pre- 
vented by cost, such an objection is not to be thought of for an instant. 
We shall be glad to see the experiment tried.— Builder. 

Great Wrovent Iron Cannon.—The Mersey Iron and Steel 
Company have been for some time engaged in the construction of a 
10iin. Wrought iron muzzle-loading rifled cannon, and on the visit, 
the other day, of Prince Alfred to the company’s works the gun was 
named “ Prince Alfred” in hishonour. In length the gun measures 
12ft.; its diameter at the breech is 35in.,and at the muzzle lsin, It 
is of 10}in. diameter in the bore, is rifled on a new principle, and 
has one complete turn in a length of 30ft. The trunnions are 
fastened on in the usual way and the width between the outside 
extremities of the trunnions is Sit. 2in. The entire weight of this 
large, but elegantly formed cannon, which is a muzzle loader, is 
10 tons. It isa chamber gun on the Gomer principle, and is caleu- 
lated to throw a ball or bolt-shot of from 5001]b. to 7U0 lb. weight. 
It is made entirely qi wrought iron throughout, and has been forged 
hollow on an entirely new principle, invented, we understand, by 
Lieut.-Colonel Clay, which ensures perfect soundness of texture in 
every portion of the large metallic mass. This stupendous imple- 
ment of destruction is so far advanced towards completion as to lead 
to the belief that it will be ready for testing in a few days. 
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TO CORRESPONDENTS. 


W. B. (Lisburn).—Next week. } ; 

B. B. (Cork).—Address the “ Under Secretary of State for India, India 
Ofice, Westminster.” 

J. D. O. W.—We veally do not think there is any work published devoted to the 
subject of the manufacture and use of ivon wire. 

. ¥. Z.—See Mr. Fairbairn's paper, on the strength of tubes, in the sirst and 

second numbers of THE ENGINEER, Vol, Vii, 1859. Perhaps you muy obtain 

the paper also in the Transactions of the Manchester Literary and Philoso- 
phical Society. ed, , a Shae : ‘ 

S. C. (Wolverton.)—We' believe there is no formal examination of ¢ gingers 
entering the service of the Peninswlur and Oriental Company, us at the Admi- 
valty. But the superintendent f the Company is sure to tke yood care that 
he knows what sort of men he has on board the ships. Lf you can command 
influesce, by all means use it. ss 

T. M. (Middlesborough) —Mr. W. We'ster, of No. 3, Delahay-street, Wy est- 
minster, is the sceretary of the “ Taranaki Steel Iron Company. We ave 
unable to give you any account of the rolling mills in India, but you may, 
perhaps, obtain infirmation concerning Mem Jrom Mr. BE. J. Burgess, 
secretury of the Bust Inditn Conpany, No. 8, Austin Friars,glondon, B.C. 

S. A. L.—Divirle the length of your indicator diagram into any number of equal 
parts. Measure, by the vrvect scale of the indicator, the whole height of the 
Jigure (from the top oJ the steam to the bottom of the vacuum, if any), and 
add the equivalent number of pounds per square inch, on each space, together. 
Divide the sum by a uwumber equal to the nunber of lines upon which the 
pressures have been taken and the quotient is the average pressure. 

G. R. (Red Lion-street).—Rails of the kind proposed by you were patented by 
Mr. W. B. Adams in May, 1847, aud have been extensively used in America 
under the name of “compound rails.” They are not very durable, however, 
the longitudinal division of the bar often preventing each of its halves Srovm 
veceiving its due shave of strain, the consequence being that the comp sund bar 
becomes knocked to pieces, sooner than the ordinary solid rail Your other 
contrivance has been ojten proposed, and it is in use in nost slubbing Srames 
in cotton mills. Sd : 

J. P. (Bacup.)—No one, we believe, has limited the neans to be enployed in 
obtaining perpetual wmotion, so as not to include springs, weigh!s, or water. 
Aud the most visionary believer in the fallacy of perpetual motion would not, 
probably, require that Oe parts should never wear out, The power of @ 2hin. 
cylinder, Spin stroke, would depend upon the pressure and speed at which it 
was worked. At 100 revolutions per minute the actual power, with V0lb, 
pressure per square inch, would be rather more than one eighth of one horse 
power ; with 20ld. pressure, one quarter horse power, 40lb, ove half horse, 
and soon. If your engine wc suster the power would Le greater in pro- 
portion. : ; 

H. 8. H.— Where very short curves, say of 40/t. to GO/t. radius, evist, the plan 
of running the flange of the outer wheel on a flat part of the rail wowd 
answer, and it kas been thus employed, Jor many years, on the street railways 
in the Ame-ican civics ul jor the ordinary curves of railways the diffir- 
ence between the diameters of the tivo rolling bodi:s would be many times too 
oveat, and the trausition, at high speed, from the * tread” of the wheel to the 
jlange would be dangerous. In Burleigh’s patent crossings the Mange of the 


wheel is allowed barely to touch a hardened surface at the side of the rail, but, 


both wheels of the same axle ave thus supported at once and only « part of 
the weight is taken op, the object being to preserve the crossing Jrom excessive 


wer, 





A BOILER ASSOCIATION IN LONDON, 
( To the Editor of The Eagineer. ) 





Sir,—You will see by the enclosed* that such an association as is men- | 
tioned in your paper of to-day has been in existence since 1857, but I am | 
sorry to say that,although I have worked hard, I have had very few responses ; | 


the millowner’s answer has generally been—*‘* We keep our own engineer.” 
If, through your intervention, this could be adopted, I should be too happy 
to give any further services in the construction and carrying out of the 
same. I have endeavoured to get engineers of influence to join in this work, 
but, after a little consideration, they cannot afford to give their time to it. 
14, London-street, E.C., Sept. 21, 1861. Epwarp B. BARNARD 








* A prospectus of the “* London Steam Power Association.” 





(To the Editor of The Engineer.) "a 

Sir,—Seeing your remarks on boiler explosions, and noticing your sug- 
gestion for tne formation of a society in London for prevention of explo- 
sions, I beg to say that for some days past I have been actively engaged in 
endeavouring to get together a number of gentlemen to constitute the 
direction, and trust, in a few wecks, to publish their names and the basis 
upon which it is proposed to act, 

In the meantime, if any of your numerous readers, who are users of 
steam power, either in London or its neighbourhood, think favourably of 
the undertaking, I shall be happy to receive communications from them. 

I may, perhaps, add that the charge for inspection will be very moderate, 
although the precise terms cannot yet be fixed until the statistical matter is 
complete, or nearly so, k 

Communications should state the power employed, with number and 
description of boilers in use, and the pressure worked to. i j 

5, Parliament-street, Westminster, 5. W., Evwarp E, ALLEN. 

September 21st, 1861. —_—— 
THE VELOCITY OF RIFLE BULLETS. 
(To the Editor of The Eagineer.) - 3 ‘ 

Sin,—Being a member of a rifle corps, 1 shall feel obliged if you will 
favour me with a little information respecting the velocity of a bullet before 


leaving the barrel of an Enfield rifle, I have heard two opinions expressed | 


on the subject of inquiry. 





lst, That the bullet will decrease in velocity, because the greatest force | 


is exerted upon it at the moment of explosion, that after this moment the 
force will decrease, and also the velocity. 

2nd. That the bullet will increase in velocity so long as it remains in the 
barrel, because the elastic gas produced by the explosion will constantly 
act, and will thereby be an accelerating force. 

An explanation on the subject from some of your numerous correspon- 
dents, or from your own able pen, will oblige (in company with others), ’ 

Bilston, September 2ist, 1561. T 


[Uy the velocity of a bullet Fall off before it is out of the rijle-barrel we should | 


say the latter was too long. This, we think, is not the case with the Bajield 
vijle-barvel. 


The aveatest force is dowbtiess exerted upon the bullet at the | 


moment of explosion, but it is then that the bullet opposes the greatest resist- | 


ance, to wit, its own inertia. There should be no point, within a rijle-barrel, 
at which the pressure of the gas behind the bullet would be less than the 
resistance of the air in front of it, and so loug as the gas was the stronger, ts 
knoun velocity of expansion is so much greater than that likely to have been 
acquired by the bullet, that the velocity of the latter would be accelerated. 
—Eb. E.] — 

THe ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or tt can, if preferred, be supplied 
direct from the afjice on the following terms :— 

Half-yearly (including dou'de number), lis. 9d. 
Yearly (including two double numbers), £1 118. 6d. 
THE ENGINEER « registered for transmission abroad. 














“THE ENGINEER. 


ee en ——— 


FRIDAY, SEPTEMBER 27, 1861. 











LOCOMOTIVE ENGINES. 

SOME two or three years ago, when an engine axle, 
having broken on one of the metropolitan railways, had 
caused the deaths of half a dozen men and women, more 
or less, it came out that upon the particular line upon 
which the engine had been running the curves were so 
sharp as to wear out the flanges of the leading wheels 
every six weeks. It was afterwards found necessary to 
keep a sponge, saturated with oil, pressed in contact with 
the leading flanges of the other engines running upon the 
same line. ‘The necessity for this precaution will not, 
perhaps, be wondered at when we observe that, within six 
miles of Charing Cross, there are locomotive engines 
running daily around curves of but five chains radius ! 
But supposing, even, that the minimum curves had radii 
of twenty, or, even, forty chains, it would still require 
some stretch of Euclid to force three points, already in a 
straight line, into coincidence with such a curve. Yet we 
attempt no less than this in forcing a six-wheeled engine 
through such a curve. A locomotive carriage having three 
axles, mathematically parallel to each other, and having 
what are intended to be equirotal wheels on each axle, is 
driven through a curve in which, were there no play on 
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the tyres nor in the journals, the flange of one driving 
weed would require to be two inches clear of the rail 
while that of the other wheel, on the same axle, was in 
contact with its corresponding rail. Now this is entirely 
irrespective of the other question of keying the wheels 
fast to their axles, or allowing them to revolve freely upon 
them like ordinary carriage wheels. ‘That is a separate 
and important question by itsclf—most important when 
we consider that, on even a curve of twenty chains radius, 
one of every pair of 7ft. cylindrical wheels keyed fast to 
the same axle must slip an inch at every turn, supposing 
only that they are of equal diameter, as they ought to 
be. In the same manner one of a pair of 34ft. carriage 
wheels would slip half an inch at every turn, under the 
friction of perhaps a couple of tons, and when making five 
or six turns every second. It is true that the wheels 
may be turned conically, but how long do they retain that 
form ? 

Even if wheels were free to revolve, each by itself, it 
would not be possible, if they were arranged upon exactly 
parallel axles, to force their flanges througha curve, unless 
lateral play were provided for, cither upon the tyres or in 
the bearings. And, in many cases, no amount of lateral 
play which would be thought proper appears to be sutti- 
cient in practice, the flanges of the leading wheels, already 
referred to, being cut away by abrasion until what might 
originally have been a play of one inch becomes 2 or 24 in. 
Besides the waste of best Lowmoor, Bowling, or Farnley 
tyres which this abrasion implies, and, still more, in addi- 
tion to the great danger incurred of the engine leaving the 
rails, what loss of power, increased expenditure of fucl, 
and general strain upon both the engine and line does not 
this cutting of the flanges represent ? 

Every man employed upon a railway knows what a 
bogie is, although, unfortunately, there are hardly enough 
bogies to be secn in use upon railways to enable the men to 
keep up their acquaintance with them. Here and there 
even the crookedest railways are without them. But by 
some locomotive superintendents the geometrical necessities 
of their lines are so well understood that the swivelling 
frames are employed on good long easy curves, where, it is 
true, an engine with parallel axles throughout might be sent 
without absolutely bursting the gauge. Many of the Great 
Western locomotives have bogies. ‘There are express tank lo- 
comotives, with driving wheels of the enormous diameter of 
9ft.,on the Bristol and Exeter Railway,which have double 
bogies, one at each end. On the North London Railway 
the bogie is common to most of the locomotive stock. The 
Great North of Scotland, an economically-built, well- 


managed, and 7 per cent. paying line, has lately received 


six engines from Messrs. Robert Stephenson and Co., of 


which engines three have bogies, and six more, now in 
course of construction by that eminent house for the 
same line, are similarly provided. ‘The first engines sent 
out to Canada had the stereotyped leading wheels of the 
ordinary home type. But, with the example of the 
Yankee railway men at hand, the leading wheels came 
off and bogies took their places. On the American—that 
is, the United States—railways, the “truck” is universally 
employed, not only under the engines, but under the 
tenders and at both cnds of the long railway carriages, 
whether passenger or goods. All engines built in this 
country within the last four or five years, for Canada, 
have had bogies, not only in the place of the ordinary 
leading wheels, but under the tenders also. It has been 


| the same in the case of engines built for several of the 


South American railways. 

More recently a bogie of an improved construction, 
“ Bissell’s truck,” illustrated in Tne ENGINEER of July 
29th, 1859 (vol. viii., p. 80), has, after very extensive 
adoption on the American lines, been taken up at home, 
Instead of the bogie swivelling upon a pin at its centre, its 
framework is connected by stout radial bars to a pivot 
placed about midway beneath the boiler and only two or 
three feet from the driving axle. The bogie moves bodily, 
upon this centre, sliding laterally under the smoke box, the 
weight being applied over the bogie-wheels through sliding 
shoes or bearings. With this arrangement cither a single 


| pair of leading wheels or two pairs may be employed, the 


axles adjusting themselves very nearly radially to the 
curves through which they run. Mr. Sinclair, of the 
Eastern Countics line, applied this arrangement to an 
engine some two years ago, and we learn that it has worked 
well on the quick curves of the Eastern Counties branches. 
Messrs, Slaughter, Gruning, and Co., of Bristol, have ap- 
plied the same plan to engines which they have sent out to 
Chili, on the railways of which country the Americans 
have many locomotives, generally fitted with the Bissell 
truck. A model of the arrangement was exhibited at the 
Manchester meeting of the British Association, and we 
hear that several of our locomotive superintendents have 
decided upon its adoption. 


STEAMSHIP PERFORMANCE, 

THE third report of the committce of the British Asso- 
ciation, on steamship performance, was presented to the 
members at the Manchester meeting. We cannot too 
highly commend the objects of this committee, not doubt- 
ing that they carefully confine themselves to the sphere 
indicated in the following passage in their report :—* The 
object of the committee is to make public recorded facts, 
through the medium of the Association, which being 
accessible to the public in that manner, will bring the 
greatest amount of science to the solution of the diffi- 
culties now existing to the improvement of the forms of 
‘ vessels and the qualities of marine engines. They will 
‘especially endeavour to guard against information so 
“ furnished to them being used in any other way.” The 
committee have at length obtained permission from the 
Admiralty to procure, from the captains and engineers in 
the navy, and to publish the dimensions and performances 
of their ships, and some information of this kind is con- 
tained in the report before us. The Admiralty, however, 
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have also issued tables, in continuation of those printed in 
1856, giving very full particulars of the dimensions, 
machinery, and performances of upwards of one hundred 
and sixty vessels, 


The amount of information contained 





in these tables, together with those printed by the steam- 
ship committee, is very great indeed, and we shall refer 
alike to both series in ‘the following extracts. We need 
not say, however, that the particulars given do not possess 
anything like the value which they would have were they 
accompanied by the lines of the vessels to which they 
apply. And we may further remark that, in the 
report of the steamship committee, there are occasional 
discrepancies, and, here and there, statements which are 
conspicuously erroneous, and which ought never to have 
been admitted. These we may refer to further on. 

Of the vessels whose performance is reported, none com- 
mand more interest than the new Holyhead and Kingstown 
boats, rivalling, as they do, in size, many large ocean 
steamships, while in actual power they are not exceeded by 
more than half-a-dozen steam vessels afloat. On referring, 
however, to the steamship committee's report we find, in 
one place, the “ Leinster” and “ Ulster” included in the 
same statement of dimensions and performance, as if they 
were exactly alike in all respects, if they were not, iadoed, 
the same boat. Judging, however, from what we happen 
to know of the vessels in question, we shall take the liverty 
of referring these details to the Ulster, to which they 
appear properly to apply. That vessel is 330ft. long on 
the water line, 35ft. wide, and, when drawing, 13ft. 3in. 
forward and 13{t. Gin. aft., presents 350 square fect of 
immersed midship section, She has a pair of oscillating 
nes, 96-in. cylinders. 7ft. stroke, the paddle-wheels 
being 33ft. in diameter, and 29ft. from centre to centre of 
floats, and having fourteen feathering floats, 12ft. long, 
ft. wide and 4in. thick, the immersion on trial being 
Git. din. ‘There are cight boilers (the committee's report 
says 24!) containing 48 furnaces, the boilers being 
Isft. Gin. long, 9ft. Gin. wide, and 11ft. Gin. high, and 
containing 4,300 tubes, Sft. 3in. long, and 2tin. in 
diameter. Tube surface, measured on insides, 13,200 
square fect, other heating surface, 3,600 square fect, grate 
area, 870 square feet. Whole weight of engines, boilers, 
water in boilers and paddle-wheels, 710 tons. Displace- 
ment of ship not given. On a trial of this vessel from 
Kingstown to Holyhead, against tide and in a calm sea, 
she made the run of 64 statute miles in 3h. 25m., equal to 
18*7 miles an hour. ‘The indicated power was 4,160 horse, 
10} tons of coal were burnt in getting up steam, and 
31 tons during the trial, and 5,800 cubie feet of water 
were evaporated. The consumption of coal was nearly 
5-41b. per indicated horse per hour. ‘The safety valves 
were loaded to 28lb., the actual boiler pressure 24 lb., 
vacuum 274in., revolutions 234 per minute, equal to a 
speed of piston of 330ft. per minute. The boilers contain 
140 tons of water, and as 104 tons of coal were burnt in 
getting up steam, this is equal to heating only 13%1b. 
water from say 50 deg. to the working temperature of 
about 275 deg., by the expenditure of one pound of coal. 
On another trial trip, however, on April Sth last, the 
same run was made in 3h. 30m., with a consumption 
of only 32 tons of coal, which, we are left to suppose, 
included that expended in getting up steam, and, further- 
more, the reported average of 203 trips of the same 
vessel gives 3h. 50m. as the time of crossing, equal to 
16-7 statute miles an hour, and a consumption of 32 tons, 
6 ewt., of coal per trip, about two-thirds of all the coal 
burnt being anthracite. The committee give these state- 
ments chiefly on the authority of Messrs. James Watt 
and Co. In almost the next line we have particulars of a 
craft called the Thunder, “furnished by Messrs. J. and 
W. Dudgeon.” According to Messrs. Dudgeon the 
Thunder must be the most extraordinary example of naval 
construction and marine engine-craft afloat, having outrun 
her screw nearly three knots an hour in the Thames, and, 
with only 13 1b. steam, cut off at somewhere about three- 
eighths stroke, worked with only 14 Ib. coal per indicated 
horse-power per hour. The appearance of the statements 
in question, in the steamship committee’s report, is not 
calculated to inspire much confidence in the results of their 
labours, and they ought, in justice to themselves, and to 
the public, to repudiate, as soon as possible, the egregious 
blunders into which Messrs. Dudgeon appear to have led 
them. With all the pretension to accuracy which a long 
string of figures can make, we are informed that, in the 
Thames, between the Nore and Mouse Light, and with the 
tide one mile against her, the Thunder ran 14°5 knots an 
hour, her screw, of 21ft. pitch, meanwhile making 564 
revolutions per minute, equal to say, 11°7 knots, exclusive, 
of course, of slip! The engines, of 210 nominal horse- 
power, worked up to 924 indicated, burning 1,456 1b. coal 
per hour! It is a matter of casy calculation upon uncon- 
trovertable data that, in such case, every pound of coal 
evaporated 171b. of water, and, taking the probable waste 
in clearances and ports into account, 201b. would bea 
more likely estimate. Now, whenever Messrs. Dudgeon are 
prepared to bring forward a marine boiler which shall 
evaporate even 12 1b. of water per pound of the best coal, 
their fortune is as good as made, We shall not believe, 
however, that they have effected such wonderful results 
thus far. When it is remembered that the Steamship Com- 
mittee can exercise no authority in respect of the vessels 
upon which they report, and also that no real responsi- 
bility attaches to their statements, we are not to wonder if 
the results of their labours should not carry conviction as 
to their accuracy and value, especially when the committee 
are open to ignorant or unscrupulous persons who do not. 
hesitate to use them for selfish purposes. From the 
Peninsular and Oriental Company the committee have 
obtained considerable information, but in most cases impor- 
tant elements of comparison, such as displacement, or 
indicated power, or immersed midship section, or cor- 
sumption of fuel, arc wanting. 

We turn, with more confidence, to the Admiralty tables, 
but in them, we must not forget, a class of vessels unlike 
anything employed for commercial purposes is chiefly re- 
presented, and, furthermore, no account whatever is made 
of consumption of fuel. It will be interesting, however, 
to note the dimensions and performances of a few of the 
larger ships, as the Victoria, Howe, Mersey, and Orlando, 
and to glance at the corresponding details relating toa 
few vessels which have attained especial results. We will 
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first tabulate the particulars of four of the largest vessels 
in the navy, next to the new iron frigates :— 





| Victoria. 


Name of Vessel. Howe. | Mersey. |Orlando. 


—— 











Length between perpendi- 3 
me. kx ws st ee + OO 260it. 300i. 300ft. 
Extreme breadth. 2. . + + GOft. 61,, 52,, 52ft. 


Draught, forward . . + - |18ft. din. 20ft. Gin.'20ft. Tin.|21ft. 2in. 


5 aft . . + « «© + (8B, 21,,[22 9) Dy (S2sy Foy [22it. Sin. 
Area of immersed midship 
section, square feet. . . + 945 949 865 876 
Tommeme « «. +.s «+ « «| G187 4,236 | 3,727 3,727 
Displacement (tons). . - «| 5,083 4,770 3,308 5,385 
Diameter of cylinders . . -| Q2in. | *92hin. {| 92in. | *924in, 


Lengih of stroke. . + + «| Aft. dft. Aft. 4ft. 


Nominal power . . + + +] 1,000 1,000 1,000 1,000 
Indicated power . . « + +| 4,293 4,524 4,044 3.992 
Pressure on safety valves . 20Ib. 20 1b. 201b. 221b. 


Number of revolutions. . - 60 578 5d} 53 














Speed in knots per hour. 13°143 13-565 15°29 13°16 
Diameter of propeller. - 20ft. 20ft. 20ft. 20ft. 
Pitch of " . «+ + /25ft.8gin] 28,, |29ft. Sin.'20ft. Yin. 
Slip of do. percent... - «| 1359 | 14-4 Wl | 15°39 
Speed % X mid see. | ie 
Bt. + +] 4997 | 5296 | 02 | 5004 
Speed 4 * Displacement 2) | 
“P Ups | (1563 | 1564 | 1766 | 175-4 


Of the 160 or more vessels tabulated the Howe shows 
the greatest speed, her trial having taken place in smooth 
water. The vessel giving the highest co-efficient on any 
single run was the Himalaya, whose co-efficient by the 
formula for midship section was, on one trial, 804:1, and 
by the formula for displacement, 29774. On this o¢casion 
the Himalaya made 12-9 knots with 1900-7 indicated 
horse power, the area of immersed mid-section having 
been 712 square feet, and displacement 4,273 tons. ‘The 
length of the ship is 2840ft. din., extreme breadth 
46ft. 1jin., draught on trial 19 ft. forward and 21ft. 3 in. 
aft. ‘Two trunk cylinders, equal to 78in. diameter and 
tt. 6-in. stroke, 12 Ib. steam, 56 revolutions of an 1Sft. 1-in. 
screw, 26ft. pitch, the slip being 10°18 per cent. The Fly- 
ing Fish, a craft of 868 tons, showed a co-cflicient, on one 
of her trials, of only 231°6 by the formula for midship 
section and 866 by that for displacement. ‘The Flying 
Fish is 200ft. between perpendiculars, 30ft. din. broad, 
and on the trial in question had 293 square feet of im- 
mersed midsection and 1,144 tons displacement. Her speed, 
with 1,164 indicated horse power, was 9°73 knots, the slip 
of the screw having ocen 42°69 per cent. 

We may conclude this subject with details of the per- 
formances of a few more vessels of war, 
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THE ARMSTRONG GUN. 
‘Tue Great Duke, when the steam gun was once sub- 
mitted to his notice, is said to have remarked that, had it 





* Trunk engines, the effective area of pistons being equal to 92)in. dia, 





| penetrative power at short range. 





been invented before the discovery of gunpowder, the latter 
must have been a great improvement upon it. He did not 
live to know of the so-called Armstrong gun, and we 
cannot imagine, therefore, whether he would have indulged 
in a like comparison, and at the expense of that weapon, 


| between it and the old 68 lb. smooth bore. The Lords of the 


Admiralty, however, appear to have concluded that the old 
68-pounders are an “improvement” on anything yet pro- 
duced, at least for the purposes of the Warrior, and that 
noble vessel has, therefore, been supplied with them for 
both broadsides. Of these thirty-six cast iron guns the 
Times observes that “there is no other vessel in the world 
“ with such a terrific battery,” and it admits that “ there 
“is a most decided opinion in the navy that for close 
“yrange they are even better than the Armstrong itself.” 
It will be recollected, too, that the announcement had been 
officially made that 100-pounder Armstrongs would be 
supplied to the Warrior, so that the substitution of cast 
iron smooth bores appears to have been the result of a 
“ sober second thought.” When we bear in mind that few 
if any 44in. iron plates have ever been perforated by 
Armstrong projectiles, and that such plates have been 
completely riddled with solid 681b. shot, fired from the 
ordinary 95 ewt. service guns, we do not need to wonder at 
the choice which has secured to the Warrior a serviceable 
armament. ‘The experiments made upon the Trusty suffi- 
ciently indicate how far the Warrior, with any number 
of Armstrong guns, would be likely to make any decided 
impression upon La Gloire, or the Solferino, Magenta, et 
hoe genus omne. Wherever such plates are peppered by 
80 1b. shot fired from Sir William’s guns, we only hear of 
“ indentations,” “bulges,” “cracks,” &¢., but when the 
68-pounder smooth bores are brought to bear we hear of 
very different results. What clse was to have been expected 
at short range? It is known that the initial velocity of 
the Armstrong shot is but 1,100ft. per second, while that 
of the 68 Ib. shot, fired with full service charges, is nearly 
2,200ft. per second, the momentum, v/s cira, or penctrative 
power of the respective shots being as the squares of their 
velocities, just as a train going at 60 miles an hour re- 
quires twice the time and four tines the distance for 
stopping under a given brake power, as compared with a 
train of the same weight moving at 20 miles an hour. 
When, however, we consider the matter of range, we per- 
ceive that the 68 Ib. spherical shot, being Sin. in diameter, 
presents nearly twice the area to the resistance of the 
atmosphere that is opposed by the 80 1b. bolt, only Gin. 
in diameter. And, at the same time, a given shot moving 
at, say, 2,000ft. per second, encounters jour times the re- 
sistance from the air which it would if moving at only 
1,000tt. per second, the atmospheric resistance being as the 
square of the velocity. Henee, while we can readily compre- 
hend wherein the elongated bolt is superior when great 
range is required, we have still no reason for doubting 
that the spherical shot must be the more effective of the 
two, when fighting “ yard arm and yard arm.” We are 
not to forget that 12 1b. and 14 lb. charges only are used for 
the * 100-pound” bolts (which actually weigh 110+ lb.), and 
taking intoaccount the friction due to the rifling, and acertain 
escape of gas at the joints of the breech, we have no reason 
for supposing that the resulting velocity can be anything 


like that imparted to a 68-lb. shot, by 161b. or 201b. of 


powder, fired in a gun of which the breech is cast in whole, 
and the bore of which offers the least possible resistance to 
the escape of the shot. The powder, too, in the case of the 
6S-lb. shot, presses upon a base of 50 sq. in., whereas the 
110-Ib. shot presents but 33 sq. in. upon which the powder 
can act. It is well known, too, that, in proportion as the 
weight of shot is increased, the relative vesistance of the 
air is diminished, and the conditions, under which a shot 
might be supposed to be fired in a vacuum, approached. 
With 8-in. and 9-in. guns, or with the American 11-in, 
shell guns, or with the Horsfall 13-in. gun, or the American 
“15-in. gun,” the latter throwing a solid spherical shot of 
425 lb., the comparative resistance of the air is slight. Sir 
W. Armstrong, who admits the great difficulty he ex- 
periences in making very large guns, is aware that they 
will be required, and is now engaged on a 300-pounder, 
which, it appears, it will take months to complete. It 
will not escape the minds of our readers that, in the case 
of such large guns, it will make comparatively little diffe- 
rence as torange whether the shot is spherical or elongated ; 
indeed, the firing of the American 16-in. and 12-in. cast 
iron guns, the former with a spherical shot of 425 1b. and the 
latter with an elongated shot of 423 1b. show no advan- 
tage in range of the rifled bolt over the ball, when both are 
fired with the same charges and at the same elevation. ‘The 
advantage of accuracy is, doubtless, somewhat in favour of 
the latter. It is questionable, however, if all the accuracy 
of very large rifled shot may not be attained by firing 
shots which, having originally been spheres, of a diameter 
larger than the bore of the gun, have been turned so as 
to present a short cylindrical zone fitting the gun, a 
longitudinal section of the shot thus having the outline 
which a half-crown would have if its opposite edges were 
clipped off for a short distance, the clipped edges being 
parallel to each other. 

Whatever may be the issue of the question now pend- 
ing as to the Armstrong guns, it is plain enough that, 
in common with most rifled ordnance, they are deficient in 
A light coating of iron 
will sutlice to resist them, and the French frigates with 
4\in. plates would be almost invulnerable against their 
heaviest fire. It is at the same time probable that the 
plates of our own frigates will need to be made heavier to 
resist the heavy spherical shot with which some enter- 
prising naval enemy may one day have occasion to test 
them. ‘The iron plated frigates are safe against shells, it 
is true, but, so far as their armour goes, we doubt if they 
are absolutely very much safer, under a fire of solid shot from 
heavy smooth bore guns, than wooden ships would be under 
the same fire. 

As concerning the Armstrong guns, for field purposes 
especially, the repeated failure of the vent pieces, wherever 
they have been subjected to continued firing, whether in 
China or on eand the Trusty, appears to justify the 
recent severe criticism of the rmy and Navy Gazette (no 





mean authority), to the following effect :—* This really is 
“a most serious matter, the more so as it is not excep- 
“tional, having occurred in various other places, and it 
“ mainly destroys our confidence in the present rifled guns 
“ adopted for the use of the English artillery. It is clear 
“that, as we stand at present, no dependence can be 
“placed on continuous firing from the Armstrong 
“artillery; and it is of the utmost importance that the 
“attention of the Ordnance Select Committee should be 
“ thoroughly awakened either to the complete remedy of 
“ the failure or the abandonment of the present system of 
“the breech loading for a better one.” R 

Some independent member will doubtless be found to 
bring the whole subject of the Armstrong gun again 
before Parliament at the next session, and, bearing in mind 
the fate of the Lancaster gun factory, different arrange- 
ments may yet be made at Woolwich, those at Elswick 
being at the same time very much modified. 





CAPTAIN COLES’ IRON-CASED SHIELD SHIPS. 

Tue experiments, of which we gave a preparatory account in Tue 

Enerneer of August 2nd, have lately taken place with the Trusty, 
at Shoeburyness, and we are now able to lay a reliable summary of 
the results attained before our readers. It will be remembered that 
the object of these experiments was to test the qualities of the 
revolving shields or cupolas which Capt. Cowper Phipps Coles, R.N., 
proposes to place over naval guns, for the defence of the gunners; 
and the manner in which the shield was fitted up on board the 
Trusty for this purpose was fully described in tie article just 
referred to. ‘The management of the experiments was placed under 
a very distinguished and impartial officer, Capt. Powell, R.N., C B., 
captain of the new iron-cased ship Defence, who has been ordered 
toreport officially and minutely upon the trials to the Board of 
Admiralty. We shall not attempt to anticipate in any degree the 
substance of his report, but shall simply state the results as we have 
obtained them. 
The experiments commenced at Shoeburyness on the 19th of 
August, the first object being to test the general working of the 
shield and of the gun enclosed by it, together with that of the novel 
form of carriage on which the gun was mounted. The gun 
employed was a 40-pounder Armstrong, and everything went well 
until the 13th round, when the vent piece of the gun broke and 
jammed in the gun, and thus put a stop to the trials. The Trusty 
had to be taken to Sheerness to get the vent piece extracted. Up to 
this point all had gone well with the shield and gun carriage, the 
rapidity with which the shield could be worked and the gun be 
thus trained, having already begun todevelop itself. A target 600 yards 
distant had been fired at three times in three-and-a-half minutes, and 
with great accuracy. The concussion within the shield was, how- 
ever, found to be unusually great, and this had to be obviated by 
putting cotton in the ears of the gunners. This remedied the evil, 
but when the Trusty arrived at Sheerness it was thought desirable 
to cut a hole 20in. in diameter through the shield, overthe vent of 
the gun, which was afterwards found to have reduced the concus- 
sion very considerably. No inconvenience was experienced from 
smoke in the shield, there being less there than on the open deck 
where another gun was fired at an ordinary port. 

On the 3rd of September the experiments were resumed, when 
the practice from the shield was again found to be very accurate 
and rapid, particularly when firing at targets placed at different 
ranges and bearings. The average time occupied per round in 
firing from the shield was 32 seconds, whereas, in firing from a 
precisely similar gun on the main deck of the Trusty, with a highly 
trained gunner’s crew from the Excellent at Portsmouth, the 
average time occupied was 43 seconds. The practice continued 
daily upto the 15th inst., when, having fired 97 rounds of shot an 
41 of blank charge from the shield, and 48 of shot and 18 of blank 
from the main deck gun, it was decided that what we may call the 
active powers of the shield had been sufficiently tested, and, we 
presume, that its facility of training was placed beyond doubt. On 
several occasions blank cartridge firing took place from both 
guns ata gunboat passing at full speed, the shield gun firing six 
rounds for four of the main deck guns, and, in one instance, 
firing seven to one of the latter. During these trials the shield 
and gun were worked by six men inside, and two powder 
boys, besides the captain of the gun, who stood outside ; 
and the main deck gun by ten men and one powder boy. 
Great competition was felt between the crews of the two 
guns, but the shield always secured the advantage. The longer 
the fire was kept up the greater was the advantage, from the 
fact of the crew of the main deck gun becoming fagged. The car- 
riage in the shield stood well, showing no signs of weakness. The 
eun, after the recoil, ran out on theinclined plane from its own gravity 
to within a fewinches of its position, to which it was hove completely 
out by a couple of common crowbars. It is important to observe, 
relative to the firing from the shield, that, as all the working is 
effected by means of a couple of winches, the necessity for a eom- 
plicated gun drill, and for very skilful training of the men, is wholly 
got rid of. Men who had never seen the gun or shield would, after a 
few rounds, be able to work it with accuracy and facility. It is also 
important to remark that the advantage gained in working the 
shield gun, as compared with the gun at an ordinary port, would be 
vreatly increased as the weight of the gun is increased. In order to 
test to the full the revolving qualities of the shield fifty-nine men 
were on and in the cupola, yet it revolved readily with four men 
only at the winches. For ordinary training, with moderate firing, 
two men only are required at them. 

On the 16th of September the firing at the eupola commenced, the 
40-pounder Armstrong being removed from it, and an old cast iron 
cun having been substituted for it, as there would have been no 
advantage in knocking a new gun to pieces. Twelve rounds were 
first fired at it from the 40-pounder Armstrong at 400 yards, four 
hits only occurring, although the water was perfectly still; and 
these produced such trivial effects that it was vain to continue such 
firing. A 100-pounder Armstrong was therefore brought into play, 
at ranges of 200 and 150 yards only (!), the water still being very 
smooth. With this weapon of precision, however, at these very 
short ranges, and under these favourable circumstances, it was found 
difficult to hit the shield. The shots fired were :— 

12 rounds with a 40-pounder Armstrong resulting in 5 hits on the 










shield and glacis. 

69 rounds with a 100-pounder Armstrong resulting in 36 hits on 
the shield and glacis. j 

6 rounds with a 68-pounder common gun resulting in 4 hits on 
the shield and glacis. 

The twenth-ninth shot, striking where four 100-pounders had pre- 
viously struck, entered the iron, and a portion of it lodged in the 
inside of the shield, grazing the gun carriage, but doing little or no 
harm. Another shot hit the muzzle of the gun, breaking it off, and 
also breaking the gun short off at the trunnions. But no interference 
with the working ‘powers of the shield ensued, strange to say. It 
revolved just as well afterwards as before. , 3 

We must say these results are more than satisfactory. No one 
could have predicted such perfect security for the very first r volving 
shield ever made and tried on board ship. We hope to learn the 
nature of Captain Powell's official report shortly. 


—————— 
——$—<———————————4 


Tue Parent Law.—By an advertisement, which will be found in 
its appropriate place in our present number, it appears that an 
association of inventors is to be formed for mutual protection in the 
event of a disturbance of the settled patent system of the country. 
We shall keep our readers apprised of the progress of this associa- 
tio. 
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THE TELEGRAPH CABLE REPORT. 
(Continued from p. 171.) 

Tue paying outa long cable from a vessel, however well prepared 
for the purpose, offers greater difficulties than would at first sight be 
imagined. The cable is laid in the hold of a vessel in as large coil 
as possible, and for this purpose there are but few which will allow 
space enough, hence all ordinary vessels require considerable modi- 
fication. The space must evidently be perfectly clear, no cross 
beams from side to side of the vessel can be allowed, and no per- 
pendicular supports for the upper deck can be permitted throughout 
the whole of the area occupied by the cable. It is especially in 
steamers where so much of the hold is occupied by engines, that the 
difficulties in this respect are experienced. The cable must be so 
placed as to load the vessel evenly, and must beso paid out that she 
shall preserve an even keel. Consequently when, as in some cases, 
the cable has been laid in two separate holds at the head and stern, 
in a vessel not properly adapted, pertions from one and the other 
must be alternately paid out, and the cable be, therefore, so laid that 
this shift may be made with facility, and without fouling any portion 
of the apparatus or of the rigging. But with ships arranged for the 
purpose, and provided with large water ballast, this difficulty is not 
experienced. Thus the Zandvoort cable paid out from the William 
Cory was coiled in two large coils, and the paying out of ove coil 
was completed before the second coil was commenced upon, 
water being admitted as required to keep the vessel in trim. 
When the velocity with which a cable is paid out is con- 
sidered, say from four to six knots in the hour, the change above 
mentioned in a heavy sea is an operation involving considerable 
risk, and it should, therefore, if possible, be avoided. Moreover, 
vessels loaded with cable are liable to roll to an inconvenient 
extent, especially screw steamers, which are particularly applicable 
for this purpose. A cable stowed in a sailing vessel, and towed by 
a steamer, is unmanageable in a heavy sea, the steering is extremcly 
difficult, and, in case of accident, it is impossible to check the pro- 
gress of the sailing vessel containing the cable. It is therefore 
imperative, especially with a long cable, that the vessel employed 
should be a steamer of sufficient dimensions to contain coals and 
the cable for the whole voyage. <A vessel capable of laying a cable, 
weighing three tons per mile, across the Atlantic, will have a load 
of 6,000 tons besides coals, and the clear space in her hold must be 
of sufficient dimension for coiling this enormous length of cable. 
The hold must also be completely protected from the heat of the 
boilers. It is evident, therefore, that for such a purpose a vessel 
would have to be specially constructed, as no vessel existing, except 
the Great Eastern, would be adapted to the work. The labour 
attending the paying out of a cable is far greater than would be at 
first sight imagined ; several relays of hands are necessary. The cable 
is coiled in the hold with as much r rity as possible, and each 
layer of coil is kept in its place by lashings of hemp, and sometimes 
by packings of wood for that purpose. The hands employed in 
freeing the coils have a difficult duty to perform. ‘When going at 
full speed the coils have to be handed out with great rapidity, and 
yet with great regularity, to prevent their being thrown into the 
brakes more speedily than required ; while the lashings and pack- 
ings of wood have to be carefully removed so as to liberate only so 
much of the cable asis required. The guides through which the cable 
passes must be carefully contrived to avoid the possibility of the 
cable getting out of the sheaves on receiving any check. It next 
passes through the brake, which requires the most delicate handling 
to ensure the proper strain. If sufficient pressure be not put on the 
brake the cable runs out from its own weight with a far ¢ 
velocity than is due to the speed of the ship, and a large percentage 
is wasted. 

The speed with which a cable is paid out should evidently pre- 
cisely correspond with that of the vessel, and in deep water the 
greatest care is necessary to obtain such a result. In shallow water 
less difficulty is experienced in this respect; and sv accurately 
were the steerage and the regulation of the brakes under command 
in the first cable laid across to Holland, that though laid during a 
gale of wind, only 7 per cent. of cable beyond that required for the 
direct measured distance was laid. This operation was performed, 
too, in a rapid tideway, the tide being transverse to the course, first 
on one side of the vessel and then on the other. ‘The steering of the 
vessel was never, therefore, in a direct line, but at a considerable 
angle to the direction it was intended to go. When it is remembered 
how seriously the drag of the cable over the stern of the vessel in- 
terferes with the steerage, the great care that is necessary in the 
navigation will be apprec iated. Another difficulty occurs trom the 
derangement of the compasses of the vessel by so la a quantity 
of iron in their vicinity; for although the compasses may have been 
first adjusted for the deflection due to this disturbance, yet, as the 
cable is paid out, its amount varies very considerably. To meet 
this difficulty a separate vessel is required to guide the vessel con- 
taining the cable. In the case of the Dutch cable two tugs were 
employed always ahead of the vessel containing the cable. A straight 
course was made by these tugs alternately, and buoys were placed to 
make for during the day, while, at night, Bengal lights were exhi- 
bited from the tugs. It was, no doubt, owing to these precautions 
that so small a percentage of waste took place. 

The cable, after passing through the brake, runs over the stern of 
the vessel into the sea—in scme cases over a sheave, and in others 
through a hawse pipe. But the steerage of the vessel is far less 
tnterfered with if the cable is allowed free lateral motion over the 
stern of the vessel. For this purpose the rail round the steru is pro- 
tected by a strong plate of cast iron, and on this plate the cable is 
shifted from side to side of the stern, as the i renders it neces- 
sary. Its position requires constant chang * the friction soon 
cuts deep grooves into the cast iron plate, if allowed to run long in 
the same spot. The brake usually employed has been a large drum 
of cast iron, round which three or four turns of the cable are laid, 
the surging being affected by means of a cheek which guides the 
cable on to the drum. The brake is checked by an ordinary friction 
strap. Nothing has been found more effectual than constant per- 
sonal superintendence for the regulation of this pressure, and to 
facilitate this operation many ingenious mechanical arrangements 
have been employed. The construction of the brake is, indeed, a 
matter of the greatest importance. It is a machine which must be 
absolutely free from failure of any kind during the whole of the 
voyage, as any accident happening to the brake endangers the safety 
of the whole operation. The laying of the cable should be uninter- 
rupted from the beginning to the end of the journey, and with this 
view no derangement should be possible either in the machinery 
connected with the brake or in the engines of the vessel. Thi 
speed, also, should be maintainedas uniformas possible, andsome speed 
always ensured, whatever may be the weather. To ensure this end 
a vessel with abundance of power is absolutely indispensable, foreven 
the choking of a pump, the heating of any part of the machinery, 
the derangement of a valve, or indeed the slightest mishap in any 
part of all this complicated machinery, may prove the loss of thie 
whole cable. If, in spite of weather or tides, the vessel could infal- 
libly preserve a moderate speed across the Atlantic, the laying of the 
cable would involve but little risk. As long as the weather is calm, 
and all in good order, the operation is an extremely simple one, 
requiring only proper care and attention. But in heavy weather, 
when the vessel is pitching and rolling to such an extent that the 
men can scarcely keep their fect in the hold while unlashing and 
freeing the cable, the cable when the surging of the vessei throws 
sudden and unequal strains on the brake, and more especially during 
dark nights when the brakesman himself can scarcely keep his place, 
and can see nothing of what is going on around him, the difficulty 
is of noordinary-kind. Paying out cable from the hold is much facili- 
tated by an arrangement invented by Mr. Newall, technically termed 
the cone and rings, and described in the evidence appended. Several 
self-acting brakes have also been proposed and used, but these have 
met with only partial success. 

Proposals for alterations of form from the brake-wheels hitherto 
used will be found in the Appendix; for instance, Mr. Longridge 
proposes thatthe cableshould pass in a spiral groove rounda cone, and 






























































that the friction on the cone should afford the necessary retardation 
to the passage of the wire ; this friction being varied as occasion 
arises by varying the length of groove which the cable is made to 
traverse. Another plan is to pass the cable between friction rollers. 
Captain Selwin, R.N., proposes to obviate the liability to kink which 
a coiled cable possesses by placing the cable on a large floating 
cylinder, which is intended to be towed by a steamer, and which 
would roll over in the water and uncoil the eable as it progressed. 
We have great doubts as to the practicability of this plan. 

The question of the paying out of submarine cables and the 
mithematical laws to which they are subject in paying out have been 
already fully investigated in numerous well-known publications. 
We would, therefore, cnly observe that, whilst we have described the 
arrangements in general use, the form of paying-out apparatus to be 
adopted will necessarily depend upon the cable to be used, and the 
depths at which it is to be laid, and must therefore be determined by 
the engineer in each case 

A considerable amount of information will be found in the 
Appendix on the general arrangements which have been adopted for 
manufacturing and laying submarine cables. ‘The contracts that 
have been entered into have always necessarily presented consider- 
able difficulties, differing entirely, as they do, from any ordinary 
contract, in which the work, when completed, can be easily 
measured, examined, approved, or rejected. Lf, on the one hand, 
the contractor is made svlely responsible and liable for the protection 
of the line, and is to furnish a guarantee for his suflicient perform- 
ance of the contract to make or lay it down, then it becomes a matter 
of great importance to determine for what period of time such a 
guarautee should be required. Moreover, if this responsibility is laid 
on the contractor, it is evident he owzht to be subject to little inter- 
ference from other parties, as any guarantee he may give will 
evidently be uscless if, in carryiug out the work, he is simply to 
obey the orders of others. On the other hand, if the control over 
the work is kept entirely out of his hands, it is ditlicult so toarrange 
the terms of the contr ve him any important interest in 
the success of the unde , and without such interest itis abso- 
lutely impossible, in wor such a character, to ensure that dili- 
gent, constant care and attention toevery detail which is so esseutially 
necessary to its perfection. Again, the risk attending, more especi- 
ally, upon laying down submarine cables in deep water, is evident 
from past expericuce, and is so great that no contractor can under- 
take the work without a very large margin for profit, which 
consideration, while it seriously increases the cost of such an enter- 
prise, does not, in practice, secure its being properly carried out. 
The Electric Telegraph Company have preferred leaving the con- 
struction of the cable to the contractor, but the manufacture, in every 
detail, is under the personal superintendence and direction of their 
own officers, who ave, in fact, responsible for the quality of the work- 
manship. In such case no extravagant profit need be paid to the 
contractor, Who incurs but little risk In the other cases, where the 
whole matter has been left in the hands of the contractor, who, having 
only in view the laying down of the cable, which should be protected 
fora limited length of time, does what he has ed to do in the most 
economical manner possible, and without ward to the ultimate 
durability of his work. All such contracts have been proved to be 
objectionable, and telegraph companies have acted, in respect to 
the manufacture of telegraphs, ina manner totally different from that 
in which they would have acted in any other operation. ‘Chey begin 
by simply asking the contractor for what amount he would be prepared 
to lay down a cable ina given position, guaranteeing his performance 
fora limited time, as though a cable, unlike a railway, or any other 
means of communication, were a thing which would necessarily, when 
once laid dogyn, last for ever. No greater error could be committed, 
Nothing can be more precarious than the life of a cable. The 
company Which, without regard to its future maintenance, provides 
capital for merely one cable, must be fortunate indeed if such a 
course should not prove its ruin. ‘The future repair, maintenance, 
and restoration of « cable is as important an item as the maintenance 
of a railway. 

Capitai for all these purposes should be provided, as well as for 
the mere construction of the cable itself. With our present ex- 
perience no company would be justilied in relying upon the 
cessful action of one single cable in deep water, and two at least 
should be provided for in the original estimates, to meet the chances 
of accident in laying down, And beyond this arrangements should 
be made that a sufl ut reserve fund should be available for con- 
stant repairs, and, ary, renewal, ‘This is also a most iim- 
portant consideration in regard to the route that is selected, for 
although the protection afforded by deep water is evidently very 
great, the chances being that the life of a cable will be much longer 
in deep than in shallow water; yet, on the other hand, faults do 
occur at the greatest depths, and in such case the cable is neces- 
sarily abandoned, as no repair is possible, 
111.—Summary Or PrincivLes wach sHouLD Govern tHE CoN- 

STRUCTION AND LAYING OF SUBMARINE TELEGRAPHS, 

The materials of which a telegraph cable is composed, and the 
dimensions and form in which these materials are to be combined, 
necessarily depend upon the conditions of position, depth, nature 
of the bottom of the sea, and the climate in which the cable is to be 
laid. Each case will require special consideration and arrange 
ments peculiar to itself, and we can only point out the general prin- 
ciples to which regard must be had by an engineer, in desiguing and 
laying a submarine telegraph cable. 

We have already stated these general principles, and we propose 
now, therefore, only to give a short summary of the main points 
which it is necessary to observe. 

The following are the points to which we would invite atten- 
tion :— 
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A.—Consrruction or THE CABLE. 

1— 

The conductivity cf the metal, other cireumstances being the same, 
does not influence the amount of induction; a bad conductor, there- 





he Conducting Wire. 





fore, increases the resistance, the induction remaining the same. | 


Hence the conducting wire should be formed of the material which pos- 
sesses the highest conducting power which can be selected. ‘Toensure 
this it is desirable in contracts to provide that the conductivity of 
the wire shall be equal to that of a standard wire at a specified 
temperature, and then what the wire wants in quality must be made 
up in quantity at the contractor's expense. Itis, however, better to 
obtain the material with the highest conducting power, because the 

rer diameter of the inferior conductor would give rise to in- 
creased induction, The standard wire should be of some metal 
or alloy not liable to oxidise, and not subject to rapid variation in 
conductivity from change of temperature. The metals and alloys 
we have described in an earlier part of the report appear well 
adapted to the purpose, 

The conductor should be formed of a strand of wire, or of some 
modification of the strand form, as before mentioned, so as to pre- 
vent the fracture of one of the wires rendering the whole cable 
useless. 











2.—The Insulating Covering. 

Of the materials which have been submitted to us the best insu- 
lator by far is india-rubber; Wray’s compound and pure gutta- 
percha nearly resemble india-rubber in its insulating properties. 

The induction discharge is directly as the length of a wire. The 
amount of induction discharge from wires of different diameters with 
coverings of various thicknesses of the same insulating material may 
be assumed to be, for practical purposes, directly as the square root 
of the diameter of the wire and inversely as the square root of the 
thickness of the insulating envelope, 

Hence by increasing the diameter of the wire and the thickness 
of insulating covering in the same proportion, the amount of in- 
ductive discharge remains the same. ‘lhe force of the current in a 
voltaic circuit increases as the square of the diameter of the wire 
(the length of circuit being constant and the resistance of the bat- 
tery being inconsiderable as compared with that of the metallic 
portion of the circuit), consequently, if it be found inconvenient to 
increase the conducting wire and the insulating covering propor- 











tionately, greater advantage will be obtained by increasing the 
diameter of the wire than the thickness of insulating covering, for 
whilst the covering remains the same the induction discharge in- 
creases Only as the square root of the diameter of the wire, whilst 
the force of the current increases as the square of the diameter; and 
if the insulating covering be varied the conducting wire being con- 
stant, the strength of the current will remain the same, but the in- 
duction will only decrease as the square root of the thickness. 

India-rubber surpasses all other materials in the smallness of the 
amount of its inductive discharge and the perfection of its insula- 
tion. A coating of india-rubber is fully equal to a coating of the 
gutta-percha hitherto in use of double its thickness. Wray's com- 
pound and the recently manufactured pure gutta-percha closely 
resemble india-rubber in both these respects. The mixture of 
imperfectly conducting materials with gutta-percha has the disad- 
vantage of greatly reducing the insulation and increasing the in- 
duction. The interposition of cotton thread between the wire and 
an insulating coating considerably increases the induction and 
diminishes the insulation. The induction is augmented be- 
cause the cotton thread, which is a bad insulator, increases 
the surface of the conductor; and the insulation is impaired, 
not only because the insulating coating is diminished, by the 
thickness of the cotton, but probably also in consequence of the greater 
inductive action, The interposition of cotton between two layers 
of insulating material is equally disadvantageous. The interpos - 
tion of a viscid insulator between two coatings of insulating material 
neither decreases the induction nor improves the insulation of the 
line, but the viscid fluid has a tendeney to till up air holes or flaws 
in the insulating coatings. Generally speaking, the more perfect the 
insulating property of the material is the less its inductive capacity. 

India-rubber and Wray’s compound are not perceptibly affected 
by any ordinary increase of temperature, but increase of tempera- 
ture has a very decided influence in diminishing the insulation of 
gutta-percha. ‘This substance is, therefore, not well suited for cables 
to be laid in tropical regions. ‘Temperature affects the induction 
discharge only in so far as it affects the insulation. 

India-rubber and gutta-percha are subject to deterioration by ex- 
posure to the action of oxygen in the presence of solar light; but 
when light is excluded gutta-percha will remain for months, and 
india-rubber for a considerable period, unchanged in air, and both 
will remain unaltered for years in water when light is excluded ; 
indeed, sea water is peculiarly favourable to the preservation of 
gutta-percha, especially when coated with Stockholm tar. As re- 
gards Wray’scompound, we have seen a specimen of his No, 2 material 
which it is stated has been exposed to alternations of temperature and 
exposure during two years, but suflicient time has not elapsed since its 
introduction to enable us to express a definite opinion as to its 
durability. 

India-rubber, gutta-percha, Wray’s compound, and Chatterton’s 
compound, all absorb water ; the absorption is more rapid from pure 
water than from sea water, and more rapid from sea water than from 
concentrated brine. ‘The thickness of the material affeets the rate of 
absorption in a peculiar manner, ‘The absorption of water by thick 
sheets stops short at a limit which is rapidly exceeded by thin 
sheets, pressure does not appear to increase the amount of absorp- 
tion ; and it does not appear that this absorption is to be feared as a 
cause of deterioration in submarine cables. 

Pressure greatly improves the insulation, whilst it is being applied, 
and this effect is more perceptible as the substance is a worse insu- 
lator, But it does not appear that pressure asserts any influence on 
the amount of induction discharge. 

The manner in which gutta-percha can be manipulated and 
placed ov the wire by being forced through a die renders it less 
liable to flaws when laid over wire than india-rubber, but india- 
rubber is generally more free from impurity than ordinary gutta 
percha; the more perfect insulation. afforded by india-rubber, pure 
gutta-percha, and Wray’s compound, enables flaws to be detected, 
which would pass unnoticed with ordinary gutta-percha, ‘The 
occurrence of flaws in the insulating covering of conducting wires 
can be best guarded against by laying on the material in several 
coats, and by testing each of the coats under water ata specitied 
temperature, ‘These electrical tests should be continued during the 
covering of the cable, and whilst it is being submerged, in order that 
comparative results may be obtained throughout. 
































3.—The L-rternal Protection, 

The form of the outer covering must in each case depend on the 
local cireumstances affecting the site in which the cable is to be laid ; 
and in selecting it regard should be had to the fact that it is neces- 
sary to provide for the repair of the cable everywhere, except in 
depths which interpose a limit to the possibility of raising it. 

It should be such as to protect the internal core against injuries 
or strains in laying or in raising for repairs, against the attacks of 
marine animals, and against abrasion upon a hard bottom; and it 
must be capable of having joints made in it with ease, It should 
be such as to give the cable suflicient specific gravity to ensure its 
sinking evenly. The material by which strength is given to the 









cable should be effectually protected inst corrosion, and should 
be arranged so as to furnish the required strength with the mini- 


mum amount of elongation. 

The suggestion, that the materials used in the external covering 
should not be sufficiently good insulators to prevent the detection 
of injuries to the internal core during the process cf covering, is* 
one Which deserves consideration. 

4.—CGeneral Conclusion as to Form of Cable. 

The construction of a shallow water cable must, of course, differ 
from that of a deep sea cable. The shallow water cable will not be 
much subject to injury in laying from the strain brought upon it, 
but it will be liable to abrasion and injury from currents, anchors, 
and other causes, and must, therefore, be constructed with a view of 
being raised frequently for repairs, Jor this class of cable the preser- 
vation of the outer covering from corrosion is of the first importance, 
The most desirable covering would, if it could be found, be a strong 
metallic covering not liable to corrode in sea water, rather than iron 
wire covered with hemp or other material. For cables beyond the 
reach of anchors, and even of strong currents, it may be necessary 
to employ irou or steel wires to obtain the necessary strength for 
raising for repairs, either during laying or after they are laid. In 
this case the danger from abrasion is less, and the iron or steel wire 
must be protected from corrosion by means of some outer covering. 
We think such an outer covering is to be sought in tarred yarn, 
protected by some cheap compound of gutta-percha or india- 
rubb, The wires by which strength is given should be laid on 
longitudinally, or with a very slow turn, and must be kept in place 
by «a special binding, or by means of the covering compound, 
Cables of this general form may also, we believe, be made applicable 
to the greatest depths which will be met with, In any case the , 
outer covering should be so devised as to prevent a strain coming on 
the core; and the specific gravity should be adapted to the depth, 
and be such as to ensure the cable sinking evenly. 

With our present expericuce we believe the safest core for a sub- 
marine cable is a strand of purest copper wire, in which solidity is 
obtained by one of the arrangements before mentioned, and coated, 
according to the locality in which it is to be employed, with purified 
gutta-percha or with india-rubber, protected by a covering of gutta 
percha, and the whole served round with tarred hemp to form a bed 
for receiving the protecting external wires; each coating of 
insulating material should be tested in water of a specified tempera- 
ture to ascertain that its insulation was equal to a specified standard, 
The size of the conductor and the thickness of the insulating 
material should be such as to allow of the line being always worked 
with moderate currents. A long cable must, however, insulate 
sufficiently to resist the tension arising from currents termed 
“deflections” or “earth currents,” which, Mr Varley states, have 
sometimes, in a distance of about 70 miles, a tension of more than 
100 cells of Daniell’s battery. See Question 2914. 

















B.—Laying ANv Marnrenance or Supmanine Capes. 
1.—Preliminary Survey. 
Before the route, in which a submarine telegraph cable is to be 
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laid, is decided on, a careful and detailed survey of the nature and 
inequalities of the bottom of the sea should be made, and that line 
selected where there are fewest probabilities of injuries from 
mechanical or chemical causes, and where (if possible) the depths 
are such as to allow of the cable being raised for repairs. In sucha 
survey it is of more consequence to ascertain the relative differences 
of level of the bottom of the sea at every step than the actual depths ; 
and it would be of great advantage for this purpose if some instru- 
ment could be devised which would enable the actual outline of the 
bottom of the sea to be traced. The actual position in which 
a cable is laid should be defined with the greatest precision attain- 
able to facilitate future repairs. 


2.—Apparatus for laying Submarine Cables. 


The failures which have occurred in laying submarine cables are 
mainly attributable to the employment of ships which have not been 
constructed for the purpose, and of defective paying-out apparatus. 
This latter must depend so entirely upon the form of cable to be 
used, and the depths in which it is to be laid, that it must be left to 
the engineer to devise in each case. In depths where repairs are 
possible the amount of slack paid out should be sufficient to enable 
the cable to be raised without injury for repairs, 

The question of the ships to be used is one of great importance, to 
which sufficient attention has never yet been paid. ‘The ship should 
be of large capacity, to admit of the cable being coiled easily without 
injury,and great care should be taken to isolate the hold from the 
engine room; it should be of a form to allow of the cable being paid 
out without any material alteration in the trim of the ship taking 
place; it should have suflicient power to enable it to maintain a 
speed of from four to six knots per hour in the direction in which it 
is proceeding, in any weather; and it should be very steady in a 
rough sea. ‘hese qualities point to the necessity of special ships 
being builf for the purpose. ‘here are difficulties in the way of 
this being done by contractors for laying cables, because they cannot 
afford to have ships idle on their hands, and they, consequently, 
either hire a ship or build one to serve afterwards for other purposes. 
But we believe that a ship of the construction we have shown to be 
necessary for laying a cable would, when not employed in laying 
cables, be found extremely useful for the ordinary purposes of com- 
merce, 





3.—Contraets for Laying Submarine Cables. 


If the contractor is made solely responsible for the safe laying of 
the line he cannot be made subject to much interference by other 
parties ; but he will put on a large additional price to cover the risk 
he incurs, and the extra cost to be paid does not secure the success 
of the enterprise. If,on the other hand, he is not made responsible 
he will have little interest in the success of the undertaking, and 
without such interest it is difficult to secure that supervision to 
the details of the manufacture which will alone obtain perfection, 

The question, no doubt, to some extent, depends upon who the 
contractor is, But in any case we believe that a divided responsibility 
would be fatal to this, as it is to any other enterprise. IHlence we 
should suggest that a defined, but limited peeuniary responsibility, 
should be placed on the contractor, who must therefore be allowed a 
certain liberty in his arrangements, but the specification for the 
manufacture should be drawn up by the engineer, and include 
clauses reserving to the engineer the right of approving of all the 
arrangements to be made. At present the manufacture of the core, 
consisting of the conducting wire with its insulating covering, is 
necessarily in the hands of different persons from those who contract 
for the manufacture of the external protection and for laying the 
eable; the core would therefore be delivered to the latter contractor 
in a specified electrical condition, for which he would be held liable 
if accepted by him, 

With respect to the period for which the guarantee should be 
made we believe that the best plan would be that the contractor for 
laying the cable should contract for its maintenance for a certain 
number of ye and that the arrangement should be such that, 
whilst he reecived payment for the actual cost of laying, he should 
receive his profit, after the eable was laid, in the shape of an annual 
sum for maintenance, by which means the greater the number of 
years the cable lasted without repairs the larger would be his 
profit. 

In providing for a telegraphic line no company ean rely on the 
successful action of the cable; capital should be provided, not only 
for laying the line, but for properly constructed ships and other 
appliances for raising and repairing it in the depths which would 
admit of it, and for laying asecond line to be used whilst repairs are 
in progress; and there should be provided out of a revenue a reserve 
fund for the repair, maintenance, and renewal of the line. 

We have thus endeavoured to lay before your lordships, in a con- 
densed form, the results of our inquiry. We are much indebted to 
the various persons who have given us information, and for further 
details we beg to refer to the Appendix and Minutes of Evidence 
attached to this report. We desire, however, in conclusion, to ob- 
serve that we are clearly of opinion that the failures of the existing 
submarine lines which we have described have been due to causes 
which might have been guarded against had adequate preliminary 
investigation been made into the question. And we are convinced 
that, if regard be had to the principles we have enunciated in devis- 
ing, manufacturing, laying, and maintaining submarine cables, this 
class of enterprise may prove as suecessful as it has hitherto been 
disastrous. 
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InpiaA-Renner Varsisu.—That india-rubber, dissolved in various 
liquids, yields a good varnish, is well known: but in general they 
are too viseid for delicate purposes, and are only good for making 
stuffs waterproof. India-rubber liquefied by heat, dissolves! in oil 
of coal-tar, or drying linsced oil, does not give a varnish of suiicient 
tiuency, or free from smell. Moreover, a considerable quan.ity of 
india-rubber remains undissolved ina gelatinous state, suspended in 
the liquid, so that the solution is never clear. Dr, Bolley has recently 
mublished some remarks on this subject which may be useful. If 
india-rubber be cut into small pieces and digested in sulphuret of 
carbon a jelly will be formed; this must be treated with benzine, 
and thus a much greater proportion of caoutchoue will be dissolved 
than would be done by any other method, ‘Che liquid must be 
strained through a woollen cloth, and the sulphuret of carbon be 
drawn off by evaporation in a water bath; after which the remain- 
ing liquid, may be diluted at will with benzine, by which means a 
transparent, but still yellowish liquid will be obtained. A more 
colourless solution may be prepared by digesting india-rubber cut 
into small pieces for many days in benzine, and frequently shaking 
the bottle which contains it. ‘he jelly thus formed will partly dis- 
solve, yielding a liquid which is thicker than benzine, and may be 
obtained very clear by filtration and rest. The residue may be 
separated by straining, and will furnish an excellent waterproof 
yrenes pang As for the liquid itself, it incorporates easily witn all 
fixed or volatile oils. It dries very fast, and doves not shine, unless 
mixed with resinous varnishes. It is extremely flexible, may be 
spread in very thin layers, and remain unaltered under the influence 
of air and light. It may be employed to varnish geographical maps 
or prints, because it does not affect the whiteness of the paper, does 
not reflect light disagreeably, as resinous varnishes do, and is not 
subject to crack or come off in scales, It may be used to fix black 
chalk or pencil drawings; and unsized paper, when covered with 
this varnish, may be written on with ink.—Galignani. 














THE LIFEBOAT OAR. 


Aw oar is a simple lever, of what is termed the second 
order, that is, wherein the weight or body to be moved 
lies between the fulcrum and the motive power; the 
water being the fulerum of the lever, the gunwale of the 
boat the point at which its power is applied to the moving 
body or weight, and the rowers’ arms being the source of 
power. Fir oars have always been considered the most 
desirable for lifeboats, as they do not bend so much as 
ash oars, and as they float much lighter in the water, and 
will, therefore, better support any persons in it in the 
event of accident. Experiments have been made by the 
National Lifeboat Institution to test the relative strength 
of oars, When it was ascertained that an oar made from a 
good white Norway batten, or from a white Baltic spar, 
will bear as great a strain as any other, each being as free 
of knots as possible. The length of an oar must, of 
course, be proportional to the width of the boat, and it 








should be so poised on the gunwale that the rower can 
raise or depress it or move it in any direction with the 
smallest effort. An oar should be not less than din, wide 
in the blade, or it will expose so small a surface to the 





water as to cut through it, and so work on a too yielding 
fulcrum, with contparative loss of power. he height 
above the thwarts of the thowl or rowlock in which the 
oar works on the gunwale should be suflicient to enable 
the rower to lift the blade well above the waves by 
depressing the loom or handle; but, on the other hand, 
it must not be so high as to require him to raise his arms 
above the level of his chest in rowing, in which case he 
will row with much less force, and be much sooner 
fatigued. A height of 8in. from the thwarts to the oar 
on the gunwale will be found a suitable average. 
Lastly, the mode of contining the 
oar to the gunwale of the boat is of 
much consequence. The most eom- 
mon modes, in ordinary boats, are 
rowlocks and double pins, between 
which the oar works ; but as an oar 
is liable to jamb in the rowlock or 
between the pins, when rowing in a 
rough sea, and thereby to get broken, 
or todamage the cunwatle, the oars of 
lifeboats have generally been worked 
in a rope grummet or ring, over a 
single iron thowl-pin; a further 
advantage of this plan being that 
it enables the oars to lie along the 
outside of the boat when not in use, 
and thus saves the necessity of un- 
shipping them and getting them in- 
board on going alongside a wreck, 
Which is a great advantage. A new 
description of swivel-crutch,  in- 
tended as a substitute for a grum- 
met, has recently been planned for 
the National Institution’s lifeboats 
by its inspector, Capt. Ward, R.N., 
which is found to have the advan- 
taves of the grummet, and to be more convenient in scme respects. 
As it will be found to be a very useful kind of crutch for general 





















use in boats, we subjoin a sketch of it, taken from the Jast number | allowed to hang alongside outside the gunwale. 


of the * Lifeboat. 
Fig. 1 represents the inside of a boat's gunwale, with a section of 








of the thowl whenever the oar is required to hang over the sidey} 
J; the gunwale. Fig. 2 shows the oar when let go by the rower and 
a, the thowl; 
b, the crutch; c,the leathering on the oar, to prevent chafe; d, the 
oar as hung alongside; e, the laniard spliced round the oar below 


the oar within the crutch, the latter supported on the gunwale in | the leathering, and nailed on to prevent its slipping round or along 
the position in which it remains whilst the var is in use. q@is an | the oar; /; the gunwale. The principal advantage of the swivel- 


ralvanised iron, 





ordinary iron thowl-pin; b, the erutch, also of 


| crutches over grummets is that they 


re of a more durable character, 





which revolves round the thowl as an axis; c, a clamp or chock, | are fixtures, and so not liable to be mislaid or lost, and retain always 


which receives the lower end of the thowl; d,a section of the oar; 
e, a short laniard with a running eye, which is slipped over the head 


PATENT RIGHTS. 
Tue discussion on the patent laws which took place at the meeting 


of the British 2 
the means of reforming the law instead of contiscating the rights of 









ssociation may prove very valuable, if it should be | 


invention, which some of the leading speakers seem to have treated | 


with cynical indifference. No one, probably, will deny that the 
machinery of the Patent Office is productive of some inconvenience, 
and that the privilege of a monopoly is often granted to persons who 
have no valid claim on the favour of the law. ‘There are inventors 
and inventions ; and it may be conceded to Sir William Armstrong 
and Professor Rogers that a large number of so-called discoveries 
are unworthy of the reward which the patent laws confer. An in- 
vention may be so obvious that no one who is told of the existence 
of the want which it is intended to meet could fail to devise the 
means of supplying it, almost without an effort of thought. The 
object, again, of such an invention may be so frivolous that the enly 







merit (if merit it can be called) of the inventor may consist in the | 


discovery that people will be disposed to pay for the use of it. An 
enterprising haberdasher, for example, patents a new fastening 
for a pair of braces. There may be absolutely no novelty 
in the mechanical principle employed, no difficulty in the 
application of it, and no solid utility in the result. The 
great discovery is that the patent brace, when baptised by a 
sufliciently hard name, compounded of half a dozen languages, 
will take the fancy of the purchasing public. What the 
mitentee in such cases discovers is not the mechanical contrivance, 
Ent the commercial value of an almost useless device. He pays for 
his patent as he would pay for an advertisement, with the additional 
advantage of being able to exclude rival shopkeepers from selling 
an article which the world buys, though it would, perhaps, do quite 
as well without it. A very unfair use has been made by some of 
the opponents of the patent laws of examples of frivolous inventions, 
such as those we have referred to. It is quite true that it would do 
no harm to society if the protection given to the shop-keeping 
genius which is thus fostered were withdrawn, and that the large 
profits occasionally obtained by such means are out of all proportion 
to any merit of the inventor. But, on the other hand, society at 
large can searcely be said to be injured by the existence of such a 
monopoly, Whether a frivolous patent is granted or not is a matter 
which may affect rival dealers, but in which the consuming class 
has no substantial interest at all; and, though it would be desirable 
to exclude as far as possible such sham inventions from the pro- 
tection of the law, there is no grievance solid enough to justify the 
demand that the rights of genine discoverers should be sacrificed lest 
a few charlatans should make a harvest out of a law which was not 
designed for their encouragement. 

In seriously discussing the justice and policy of the patent laws, 
all those trumpery inventions which furnish so tempting an occasion 
for ridicule ought to be put out of consideration. If the patentee 
gets a reward which he does not deserve, society loses nothing by 
the enhanced cost of an article which it does not want. The argu- 
ments against the patent system come a little nearer to the point 
when they deal with a class of inventions which, it is said, though 
not frivolous, are nevertheless so obvious that there is no merit in 
discovering them. An instance, mentioned by Sir William Arm- 
strong, is as good a specimen as any of this class of inventions. 








The man who first hit upon the idea of perforating postage-stamps | 


can scarcely be said to have made a very recondite discovery. If he 
had not thought of the plan some one else would probably sooner or 
later have done so, and it is accordingly paraded as a great wrong 
that the lucky inventor should have obtained an enormous recom- 
yence for his easy effort of ingenuity. It is not upon cases of this 


the same size and shape, whereas a grummet is liable to stretch by 
use, When the oar will work too loosely in it. 








in this selected instance it is not clear that the public may not 
have been gainers by the transaction, for it is quite possible that 
more than the whole amount of the inventor's gratuity might have 
been wasted by working on a less advantageous plan until such time 
as the happy idea should have occurred to some one officially 
engaged in the manufacture of postage stamps. By the operation of 
the patent system, the Government had the benefit of suggestions 
from all the world, instead of being limited, as they otherwise would 
have been, to the ingenuity of the persons in their own employ- 
ment. 

The vice of the argument which is insisted on by the leaders of 
the crusade against patent rights consists in the assumption that 
every invention will, as a matter of course, be rediscovered without 
any tppreciable loss of time. Professor Rogers, with a complacent 
dogmatism which was meant to dispose of the whole question, laid it 
down that it was “ almosta moral certainty that two or more persons 
will simultaneously discover a scientific process,” which, if true, 
would be a reason for allowing the independent inventors to share 
in the recompence, but scarcely a sufficient ground for giving the 
whole world the gratuitous benefit of their investigations. But, in 





| fact, the assertion is a violent exaggeration, and though second in- 





ventors of a patented manufacture do often suffer by the diligence 
of the first discoverer in gaining a monopoly for his invention, it is 
far from certain that the public does not obtain more than an equi- 
valent by the earlier publication of even the more obvious in- 
ventions. One of Sir William Armstrong’s illustrations of the evil 
he complains of is itself an evidence of the length of time which 
may elapse between the discovery and the rediscovery of a very 
simple manufacture. Some time in the year 1835 a patent was taken 
out of the use of solid wrought iron railway wheels. ‘Thirteen years 
later the same idea occurred to the managers of the Great Northern 
Railway Company, and it is mentioned as a great hardship that the 
manufacturers who tendered for the supply of the wheels were ob- 
structed by the existence of a patent which had still a year to run. 
No use, it is true, had been made of the invention in the meantime, 
because no railway company had learned to appreciate the value 
of the suggestion; but the effect of the patent laws, nevertheless, 
was to put it in the power of every railway company to introduce 
a useful improvement thirteen_years before the idea presented itself 
to any of their officers. Sir William Armstrong contends that the 


| patentee had no merit, because no one wanted to be taught the 


welding process by which such wheels must be made; but the 


| value of the invention was in the suggestion of using solid wheels 
| at all, which, but for the apathy of those most interested, might have 
| been applied many years before any use was actually made use of 


sind that the real justification of the patent laws must rest ; but even | 


it. Many stronger instances than this might certainly be found of 
the hardship which sometimes results from a patent being taken out 
by one of a host of simultaneous discoverers; but even if we lay 
aside all consideration of the fair claims of those who make im- 
portant discoveries, it would be difficult to prove that the public 
joses more by the obstruction of second inventors of obvious 
methods than it gains, especially in point of time, by the stimulus 
which is given to the efforts of original discoveries. 

This is only half the case in favour of patent laws in some shape 
or other. Whatever Professor Rogers may say, all inventions are 
certainly not obyious, and it is impossible to estimate adequately 
the national gain from such patents as those of Watt and 
Arkwright. ‘'lhere is no pretence for saying that the con- 
densing steam-engine would, as a matter of course, have been 
instantly re-invented if Watt’s idea had never been matured as it 
Was under the protection of a patent. But for the monopoly he 
possessed he would have had no means of obtaining the capital 
which he required to bring his invention into practical use ; but his 
patent was in itself a property which he was able to convert Into 
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the necessary trade capital for carrying on the manufacture of his 
engines. Even if such cases were more exceptional than they are, 
they should make us pause before passing a wholesale condemnation 
on the system of patents merely because the advantage and the 
mischief to the public may be nearly balanced in the case of inven- 
tions of less importance and difficulty. 

If the interests of the public were the only matter to be considered, 
the sound way of dealing with the patent laws would be to get rid, as 
far as possible, of protected processes of no real utility or originality, 
without destroying the stimulus which has created inventions of in- 
calculable value to this country and to the world. The machinery of 
the existing law seems to have been framed with the very opposite 
purpose. Practically, any one may have a patent for anything 
which he calls an invention. He takes it at his own risk; but he 
may purchase, for a certain fee, the immense advantage of being put 
into possession of a monopoly to whith he may or may not have a 
legal claim. There are more invalid than valid patents in existence, 
but a man who can only be dispossessed by expensive legal pro- 
ceedings has, according to the old proverb, nine points out of ten in 
his favour. Whether this glaring defect of the law cannot be re- 
medied by a preliminary investigation before a competent tribunal is 
a question better worth discussion than the extravagant theory which 
would abolish a law because it is not always uniformly beneficial. 
If a satisfactory tribunal could be established almost all the griev- 
ances which result from the patent laws would disappear, while we 
should escape the reproach of defrauding the real inventors to whom 
the material progress of the country has been so largely due. Re- 
garded simply as a question of national expediency, the solution is 
to be sought in the reform rather than the repeal of the existing 
law; but it would be conceding far too much to those who insist on 
the right of appropriating the fruit of other men’s genius to treat 
the question merely as one of expediency. All the argument 
in the world will never satisfy men of common sense and com- 
mon fairness that it is right to allow an inventor to starve, 
while manufacturers, who have the means to carry out his plans, are 
reaping enormous fortunes from a'discovery in which they have had no 
part. So strongly is this felt, that the advocates of patent law repeal 
have been constrained to face the difticulty by alleging that inventors 
would fare better without the protection which the law now affords 
them. The reasoning by which this paradox is supported takes a 
variety of shapes, but always resolves itself substantially into the 
assertion that the prestige and superior knowledge of a first inventor 
must give him an advantage over rival producers which would 
amply recompense him for his ingenuity. There is probably much 
truth in this as between competing manufacturers; but such an 
argument could only be treated as conclusive on the tacit assumption, 
which lies at the root of all the outcry against patents, that no one 
has a right to any recompense for an invention unless he happens 
to be engaged in the manufacture to which it applies, Instead of a 
monopoly of patentees, what is desired is practically a monopoly of 
manufacturing firms, who should have the exclusive privilege of 
making profit of the ingenuity of all the rest of the world. 

Even as the law stands, it is notorious that many of the most 
profitable inventions in almost every branch of manufacture have 
been made by woikmen, whose masters have managed to reap nine- 
tenths of the benefit. If there were no patents the remaining tenth 
would go in the same direction. Those who furnish the means for 
developing a new invention no doubt deserve their share of profit, 
and seldom fail to secure it; but Sir William Armstrong con- 
tends that they are entitled to the whole, to the exclusion 
of the inventor on whose suggestions they have worked. No 
sophistry will ever make such a proposition just. Capital 
and ingenuity must go hand in hand in bringing any novelty 
into practical use, and ought to divide the recompense between 
them. Capital already obtains the lion’s share, and, but for the 
patent laws, would take the whole. The poor inventor, s Sir 
William Armstrong, must be content to struggle with difficulty, 
whether there be a patent law or not. That may be so, and it is 
precisely because the law makes the struggle possible, as it did in 
the case of James Watt, that it deserves to be maintained in spite of 
some inconveniences, Which may be mitigated, if not removed, by a 
judicious reform.— Saturday Review. 
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Our Miyerat Wrautrn.—As evidence of our mineral wealth it 
may be mentioned that we are consuming and exporting about 
80,000,000 tons of coal annually (a prodigious recent increase, and 
daily augmenting). Of iron ore we raise and smelt upwards of 
8,000,000 tons, producing 3,826,000 tons of pig iron. Of copper ore 
we raise from our own mines 236,696 tons, which yield 15,968 tons 
of metallic copper ; and from our native metallic minerals we obtain, 
of tin, 6,695 tons ; of lead, 63,525 tons; and of zinc, 4,357 tons. The 
total annual annual value of our minerals and coals is estimated at 
£26,993,573, and that of the metals (produce of the minerals) and 
coals at £37,121,318. 

Fortirications at Porttanp.—The greatest, strongest, and most 
unassailable of the forts is that now constructing on the Verne—a 
height which, like La Roche, at Cherburg, dominates all around it 
for miles. This is to be the citadel. The Verne, as it is called, is a 
position of such great natural strength, especially on the side that 
overlooks the breakwater and sea, that a few guns of position in 
earthworks on its rugged heights would be ample protection for the 
harbour against anything that fleets could do. But such im- 
provised defences would be wholly exposed in their rear, and at 
the mercy of any small body of men who could effect a Jand- 
ing on the south of the island. When, therefore, the fortifica- 
tions at Portland were decided on, it was determined to make the 
Verne the key of the position, and to construct a fort as 
nearly approaching to impregnable as ditches, walls, earthworks, 
and guns could ever make it. The Verne is at the extreme 
northern end of the island of Portland, and overlooking the 
harbour and breakwater. It is a triangular-shaped piece of ground 
of little over forty acres in extent, on the summit of three or four 
very steep rounded hills, which rise to a height of some 500ft. above 
the level of the sea, These hills, though steep, are by no means in- 
accessible, except on the north side, where, for a length of rather 
less than one-third of the circumference of the Verne, they are 
almost perpendicular, so that defences on that side are not needed. 
From the south-east and south are the only directions from which 
it would be even possible for a regular besieging army to make any 
approaches. But the nature of the ground here is so rugged and 
difficult—so broken up by quarries, and strewn with rough, loose 
stone and irregular gaps, that it is taking an almost extreme view of 
the case to say that the fortress is even assailable on these points. 
An attack, however, if made by a regular besieging army, could 
have but one result, for naturally in these directions the strength of 
the fortress is concentrated, and the guns over the casemated bar- 
racks rise to a height which commands every knoll and mound far 

nd near. One of the great defences of the Verne is the dry ditch, 
which completely encircles the whole work, except on the north 
side we have mentioned, where the scarped cliff renders it both im- 
possible and unnecessary. ‘This ditch is one of the greatest works 
of the kind ever undertaken round any ancient or modern fortifica- 
tion. Its floor continues round the works at an elevation of 368it. 
above the level of the sea; its length is rather over three-quarters of 
amile; itsdepthis 80ft.,and its width 100ft. Upwards of 1,500,000 
tons of stone had to be blasted away to form it. In some parts, as 
at the angles of the fortress, its width is nearly 200ft., and where 
there is a rise in the surface of the ground above there is sometimes 
a sheer perpendicular depth from the terreplein of the batteries to 
the floor of the ditch of more than 130ft. It is, perhaps, needless to 
say that such a colossal fosse as this is almost unnecessary, and 
would not have been carried out but that the stone excavated in 
its formation was wanted for the breakwater. A dry, perpendicular 
ditch of 40it. deep by 50ft. wide would have been of unusual dimen- 
sions, and more than sufficient to protect the Verne from assault. 
But the Government wanted cheap stone for the breakwater, and, as 
that from the ditch round the Verne was already paid for, they 
naturally took as much as they could get, and in so doing made the 
fossee of the gigantic proportions we have stated.— Times. 








MISCELLANEA. 

Tue pier now in progress at Worthing is to be 900ft. long, and is 
to cost £4,000. : 

Tne fire-engine establishment of Hastings and St. Leonards-on- 
Sea is now managed by a volunteer force. : é 

Tue Taranaki (New Zealand) Steel Iron Company are increasing 
their capital for more extensive operations. , i 

Ar the Wolverhampton meeting of the Staffordshire Agricultural 
Society fourteen steam engines were exhibited. ; 

Errorts are now being made by several engineers to organise a 
London Association for the Prevention of Steam Boiler Explosions. 

Tue six graving docks at Liverpool, known as the Sandon Graving 
Docks, measure each 600ft. in length between the gates by 80ft. in 
width. : 

Tue proprietors of Lloyd's Weekly Newspaper announce that they 
are erecting four presses, made by Kichard M. Hoe and Co., of New 
York, which will give off 75,000 impressions per hour. ; 

Reports continue to be made of the experiments of La Gloire 
with the new “mysterious cannon.” It would be odd if it should 
turn out that the new gun was one of Mr. Whitworth’s. 

Ow her run round to Portsmouth the Warrior, with 48 revolutions 
of her engines, made, for a part of the way, rather over 13 knots. 
The intended speed of the engines is 58 revolutions, which, it is ex- 
pected, will give 14} or 15 knots. ; a5 

ARRANGEMENTS are now being made at the Thames Iron Ship- 
building Works, Blackwall, for the immediate construction of a new 
iron-cased screw frigate for the Admiralty of 6,815 tons, the cost of 
which will amount to about half a million. sae 

Tue report of the directors of the Indus Steam Flotilla states that 
the cost of the experimental steamer Stanley, packed for ludia, was 
£16,580. The cost of each of the six passenger steamers to be 
delivered on the Indus by Messrs. Kichardson, Duck, and Co., 
was £17,489. se 

A TEI am received by Messrs. Glass, Elliot, and Co., from 
Port Vendres, announces that the submarine telegraph cable lately 
laid between that port and Minorea has been joined to the cable laid 
between Algiers and Minorca in September last, and that a direct 
communication is now established between France and Algiers. 

Mr. Kearns’ motion has been carried, in the Court of Common 
Council, to the effect that the court take upon themselves the in- 
spection of the plans for the proposed new bridge at Blackfriars. 
The Bridge House Committee had already adopted Mr. Page's 
design, and it is hardly likely that the court will interfere with their 
decision. we 

‘Tug new gas works which have just been erected for lighting the 
outlying district of London, at Hornsey, were put into operation 
last Saturday. ‘The engineers and contractors have | introduced into 
these gas works * Walcott’s Patent Gas NKetort Bed, which occupies 
considerably less space than the ordinary description, and is said to 
save one third of the furnace fuel. 

Tne directors of the North British Railway recommend the amal- 
gamation of that line with the Edinburgh, Perth, and Dundee, and 
recommend the construction of the new line, crossing the Forth at 
Queensferry, and which is to save twenty-three miles of distance 
between Edinburgh aud Perth. We have before mentioned that the 
undertaking will involve the construction of two great bridges 
estimated, respectively, to cost £500,000 and £180,000. i 

AN official French document shows the prodigious strides steam 
power is making among our neighbours, who are evidently more 
and more engaged in getting rich. In 1839 France possessed only 
2,450 engines, vi 33,308-horse power, While in 1859 she had 13,691, 
of 169,166-horse power! ‘The number of locomotives also increased 
from 142 in 1840 to 2,607 in 1859, and has since still further 
advanced. ‘Che Emperor Napoleon may well look out sharply for 
more coal. , 

A NEW line of railway is to be made through Berwickshire, to 
connect the two lines of the North British Railway, namely, between 
the Berwick line by means of the branch to Dunse, aud the Hawick 
: Boswell’s. ‘The distance to be traversed is 
twenty-one miles. ly all the proprietors are favourable to the 
scheme, and one, the Earl of Haddington, through whose property the 
line will pass for the distance of uine miles, is to give the requisite 
land on his estate for nothing. 

A terrer from Lorient of the 2Ist inst. says that the iron-cased 
frigate La Couronne, lying in the docks of that port, is a subject of 
astonishment for the numerous visitors who are at present in that 
town. Everybody wonders how this enormous iron ship, on which 
additional ivon plates are being already fixed, can carry such a 
weight of machinery and artillery and at the same time pass 
through the water with as much speed as any wooden man-of-war 
in the Imperial navy. ‘Che Couronne is being fitted out for sea with 
all possible despatch. It is expected that, with her machinery of 
900-horse power, although her weight is 7,000,000 kilogrammes 
(7,000 tons) she will have a speed of at least from 13 knots to 
14 knots an hour. 

Mr. E. J. Reep, in a letter to a morning paper, says that “we 
have no less than 15 iron-cased ships actually in progress, and three 
more in contemplation, several being 400ft. long, and therefore too 
large to enter any of our ordinary docks; and yet in all her 
Majesty’s southern dockyards we have but one new dock to receive 
them, the present inefliciency of even that being unquestionable. 
At Cherbourg, on the other hand, there are two docks 4¥uft. long and 
80ft. broad. At Brest, again, there is building a double dock, @20ft. 
by 90ft., and two 492{t. by G0ft. At Lorient one 500ft. long is build- 
ing, and at Toulon there are two in progress, one of them 46v0ft. 
long, and the other S8eft. I learn also from a recent number of 
Captain Becher’s Nautical Magazine that there is some talk of 
establishing an immense steam arsenal at Lezardrieux, near the 
mouth of the River Trieux, between Brest and Cherbourg, into 
which the iron-cased flects of France may run for instant repair.” 

Tue traffic receipts of railways in the United Kingdom for the 
week ending the 14th of September amounted to £570,420, and for 
the corresponding week of last year to £579,845, showing a decrease 
of £4,425. The gross receipts of the eight railways having their 
termini in the metropolis amounted to £268,720, and for the corre- 
sponding week of 1860 to £270,853, showinga decrease of £2,133, The 
decrease on the Great Northern Railway amounted to £2,801; on 
the London and Blackwall to £116; on the London, Brighton, and 
South Coast to £958; on the London and South-Western to £1,176 ; 
and on the South-Eastern to £1,947; total, £7,598. But from this 
must be deducted £2,799, the increase on the Eastern Counties, 
£1,665 on the Great Western, and £1,001 on the London and North- 
Western, together £5,165, leaving the decrease, as above, £2,133. The 
receipts on the other lines in the United Kingdom amounted to 
£306,700, and for the corresponding week of last year to £308,992, 
showing a decrease of £2,242, which, added to the decrease on the 
metropolitan lines, makes the total decrease £4,425, as compared 
with the corresponding week of 1860. 
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Tue following appointments of naval engineers have been made 
since our last:—F. Brockton, engineer, to the Asia, for the Vigilant ; 
W. H. Edwards, promoted to engineer in the Pantaloon; George F. 
Bell, acting engineer, tothe Cumberland, for the Zebra; J.T. Payne, 
acting engineer, to the Fisgard, for the Devastation; Robert Ditch- 
burn, second-class assistant-engineer, confirmed, in the Conqueror ; 
J. Hood, chief engineer, to the Medea; C. A. Stratford, acting 
engineer, to the Medea; J. H. Binns, engineer, to the Fisgard, for 
the Rifleman ; David Millar, first-class assistant-engineer, to the 
Majestic, for the Goshawk; P. Hutchison, first-class assistant- 
engineer, to the Himalaya; W. Birks, acting first-class assistant- 
engineer, to the Asia, us supernumerary, for hospital treatment ; 
W. M‘Laurin, acting first-class assistant-engineer, to the Medea; 
W. Barclay, second-class assistant-engineer, to the Medea; J. Sum- 
ner, acting second-class ussistant-engineer, to the Medea; W. J. 
Sullock, acting second-class assistant-engineer, to the Indus, for 
service in the Thais; W. J. Wise, acting second-class assistant- 
engineer, to the Asia, for the Fire Queen; George Edwards, acting 


| assistant-engineer, to the Asia, for the Echo. 
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Grants of Provisional Protection for Six Months. 

1745. WiLL1AM Cooke, Spring-gardens, London, “ An improved wind guard 
for curing smoky chimneys.” — Petition recorded 11th July, 1861. 

1900. ALEXANDER Parkes, Birmingham, “Improvements in the manu- 
a $ sheathing metal for ships and vessels.”—Petition recorded 30th 

uly, 1861. 

1914. Epwarp JAMES Muyoripeg, St, John’s-villas, Adelaide-road, St. John's- 
wood, London, “ Improvements in machinery or apparatus for washing 
clothes and other textile articles.”—Petition recorded ist A ugust, 1861, 

1925, Moses MERRYWEATHER and Richard Mosts MERRYWEATHER, Long- 
acre, London, ** Improvements in pumps applicable to steam and other 
fire engines.” —Petuion recorded 3rd August, 1861. 3 

1964. Marc ANTOINE FRANCOIS MENNoNS, Rue de I'Echiquier, Paris, “ Im- 
provements in certain descriptions of breech-loading fire-arms.”—A com- 
munication from Alem Rousseau, Rue Croix des Petits Champs, Paris.— 
Petuion recorded 7th August, 1861. 

1995. WILLIAM Saint ‘liomas Cuarke, Charing-cross, London, “‘ Improve- 
ments in railway brakes.”—Petition recorded luth August, 1861, 

2031. Joun Berue.., King William-street, London, ** Improvements in the 
manufacture from steatite of journals, axle-boxes, and bearings for ma- 
chinery, axles, and spindles to work in smoking pipes, buttons, crucibles, 
and pots for chemical and smelting purposes, and also of a lubricating 
compound for railway and other carriages.” —/c. ition recorded Lith August, 
1801. 

2061. Tomas Peprick, Park-place, Brixton, Surrey, “Improvements in 
obtaining and applying water motive power.”—Petition recorded 19th 
August, 1861, 

2063. Groner INGRAM, Old-street, London, ‘‘ Improvements in trams to be 
used in connection with the wheels of carriages on common roads.”— 
Petition recorded 2th August, 1861. 

2097. Bernuakp SAMUELSON, Banbury, Oxfordshire, “ Improvements in 
harvesting machines,”"—Partly a communication from Owen Dorsey, 
Matthew's Store, Howard County, Maryland, U.S8.—Petition recorded 22nd 
August, 1861. 

2107. Aveustus Bryant Cuitps, New Oxford-strect, London, * Improve- 
ments in means to be employed in the dressing or cracking of millstones.” 
—A communication from David Monroe Childs, Rocnester, New York, 
U.S.—Petition recorded 23rd August, 1861. 

2131. ZERAN COLBURN, Tavistock-street, Bedford-square, London, “ Improve- 
ments in the arrang and bination of high and low pressure 
steain engines.” —Petition recorded 2ith August, 1861. 

2147. MEINRAD TukILER, Einsiedeln, Switzerland, ** lmprovements in type- 
printing telegraphs.”—Petition recorded zsth August, 1861. 

2lod. Rowext Penkesk, Coley Mill, near Halifax, Yorkshire, ** Improvements 
in screw stocks and dies.”—A communication from John Peace, Reading, 
Pennsylvania, U.S. 

2156. Kovert Suaw, Portlaw, Waterford, Ireland, “Improvements in 
ey capstans, and other machinery for hoisting and lowering 
weights.” 

2160. WinLiAM Epwarp Greper, Wellington-street, Strand, London, “ Im- 
provements i ‘—A communication from Jcan 








in threshing imachines.” 
Florent Dussol, St. Lys, Haute Garonne, France. 

2168. WinLIAM CLARK, Chancery-lane, London, ** Improvements in shirts 
and ises.”"—-A ication from Mad Sénécal, Boulevard 
St. Martin, Paris.—Petitions recorded 3uth August, 1861. 

2170. Henry Keacn, Bedford-terrace, Andover-road, Holloway, Middlesex, 
“An improvement in the ornamentation of woven and other fabrics for 
garments and parts of garments.” 

21/2. Tuomas Moketon Jones, Great Pulteney-street, London, “ Improve- 
ments in apparatus for suspending and turning meat, fowls, and such like 
articles for roasting.” 

2174. CHARLES PEMBERTON, Deptford, Kent, “Improvements in railway, 
ship, and other signals,” 

2181, CHARLES WiLLIAM Siemens, Great George-street, Westminster, 
“Improvements in apparatus employed in connection with electric 
telegraphs, part of which improvements are also applicable to ascertain 
the heat in accessible places.”—Partly a communication from Werner 
Siemens, Berlin.—Petitions recorded 81st August, 1861. 

2184. Thomas Suvutr stock, Joseru Suane Stock, and Henry Taywor, 
Birmingham, ** A new or improved tap or stop cock,”—A communication 
from Ailen Hill, New Orleans, U.S. 

2186. WiLLIAM MULLER, High Holborn, London, “ Improvements in appa- 
ratus for roasting coffee, which improvements are also applicable to the 
roasting of cocoa and other vegetable matters.” 

2190. ALPHONSE NICOLAS SALERES, Rue de Charonne, Paris, “ Improvements 
in printing and colouring paper, chintz, and other fabrics, and machinery 
or apparatus for that purpose.” 

2192, WILLIAM CAMPion and Henry Jounson, Nottingham, ** Improvements 
in machinery or apparatus for cutting the selvedges or edges of knitted 
or other fabrics while being stitched.”—Petitions secorded znd September, 
1861. 

James GresuAmM, Manchester, ‘Improvements in mechanism or 
apparatus for facilitating the stopping and starting of omnibuses and 
other vehicles.” 

2196, Paraick Rorertson, Sun-court, Cornhill, London, ‘ Improvements in 
treating yeast, and in the facture of iacal salts and a sub- 
stitute for animal charcoal.”—/etitions recorded 3rd September, 1861. 

2200. RicHARD ARCHIBALD BrooMan, Fleet-street, London, ** A new or im- 
proved parachute toy.”—A communication from Gustave Tautain, Paris, 

22u2. Louis Ruvoiru Boomer, Thavies-inn, Holborn, London, * Improve- 
ments in distilling apparatus.”—A communication from Edme Alfred 
Egrot, Paris.—Petiions recorded 4th September, 1861. 

2204. JAMES KIRKMAN BayLeéy, Tuomas Harrison, and WititAM Briaos, 
Bolton-le-Moors, and Roserr Parker, Atherton, Lancashire, ** Improve- 
ments in machinery for preparing and spinning cotton and other tibrous 
materials,” 

2205. Henry Youns, Birmingham, “Improvements in counter or pillar 
beer engines.” 

= M‘ConneLL, Glasgow, Lanarkshire, N.B., “ Improvements in 
ocks,” 

2207. Joun Martin Rowan and Tomas Rogers Hortox, Glasgow, Lanark- 
shire, N.B., ** lLmprovements in steam boilers and surface condensers.” 
2208. CHARLES Epkins, Birmingham, ** Certain improvements in ladies’ dress 

suspenders,” 

2209. Joun Epwakp Rivers, Wolverhampton, Staffordshire, and James 
Barker, Birmingham, “ Certain improvements in composite carriages for 
funeral and other purposes.” 

2210. Danie. Heyworru, Featherstall Mill, Littleborough, I hire, 
and Joun Hrywortu, Manchester, ‘* Certain improvements in looms for 
weaving.” 

2211, Peren Evrertz, Manchester, “ Improvements in machinery or appa- 
ratus for making bricks, tiles, drain pipes, and other similar articles.” 

2215. Peepkrick Bennett, Upper Works, Bagillt, Flintshire, ** An improved 
method of coating the interior surface of lead and lead composition pipes 
with tin or its alloys.” 

2216. Joun Narixr, Glasgow, Lanarkshire, N.B., “Improvements in the 
manufacture of armour plates for the protection of vessels of war, floating 
or other batteries ” 

2217. Joun Narien, Glasgow, Lanarkshire, N.B., ‘ Improvements in appa- 
ratus for cooling the water employed for condensing steam or otner 
purposes.” 

2215. Joun Narier, Glasgow, Lanarkshire, N.B., “Improvements in ma- 
chinery for rolling iron or other metals.” 

2219. CHARLES WEIGHTMAN Hakkison, Holland-grove, Brixton, Surrey, 
“ Improvements in the construction of castors.” 

2220. ‘Tomas GREEN Wood, Leeds, Yorkshire, ** Lmprovements in machinery 

for sawing wood.” 

221. JouN Keip, Leith, Mid-Lothian, N.B., “‘ lmprovements in the treat- 
ment of gas, and the apparatus employed therein, with a view to its more 
accurate Incasurement in Wet gas meters,” — Petitions recorded 5th September, 
1561. 

2223. Marc ANTOINE FRANCOIS MENNONS, Rue de I’Echiquier, Paris, ** Im- 
provements in ribbon looms.”—A communication from Messrs. Benoit, 
Durand, and Claude Crozet, Rue de la Bourse, St. Etienne, Loire, 
France. 

2225. WILLIAM Srence, Chancery-lane, London, “ Improvements in appa- 
ratus tor dividing and softening vegetable fibres.”"—A communication 
from Felix Sorin, Rue des Fossés, Montmartre, Paris. 

2229. CHARLES FELTON KIRKMAN, Palace New-road, Lambeth, “ Improve- 
ments in obtaining manure from sewerage, and in the apparatus 
employed therein.” 

2255. ‘TliomAs GuopE Mrssencer, High-street, Loughborough, Leicester. 
shire, ** lmprovements in glazing horticultural buildings, the roofs of 
railway stations, and other erections.”—Petitions recorded Oth September, 
1s0l, 

2243. Ronert Owen Wuire, Blackheath Park, Surrey, ‘* Improvements in 
the manufacture of bricks.”—Vetition 1ecorded 7th September, 1861, 

2245. GroRGE MaLcoLM, Dundee, Forfarshire, N.B., ** Improvements in 
machinery or apparatus for softening or treating jute, hemp, flax, or 
other similar fibrous substances,” 

2247. WILLIAM Dowel. and James DoweLL, Rhyl, Flintshire, “A new or 
improved motive power engine,” 

224). ALFKED Frvek, St. Anne’s Retreat, Sutton, Lancashire, “ Improves 
ments in propellers, and in propelling vessels through water.” 

2261. Joun Henry Jounson, Lincoln’s-inn-fields, London, ** Improvements 
in machinery or apparatus for making cigars,”—A communication from 
Albert Reiniger, Stuttgart, Wurtemburg. 
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295%, RicHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘An improved 
method of producing mixed coloured woollen and other threads.”— 
—A communication from Stanislas Vigoureux, Rheims, France.—Peitions 
recorded 9th September, 1861. 

2255. JOHN ANTHONY, Oxford-terrac e, Poplar, Middlesex, ‘* Improvements 
in steam boilers and generator: 

2257. JAMES SMITH, Sadle s-place, London-wall, London, 93 --ahrriaaaes 
in sewing machines.”—Petuions recorded loth S ptember, 186 

RICHARD RESTELL, Croydon, Surrey, “ Improvements in ‘the means of 

connecting and dis connecting engines and tenders to and from trains.” 

JOUN Brow xs, Viaduct Works, Earlstown, Warrington Junc tion, 

Lancashire, * * Improveme nts in railway wheels and railway brakes.”— 

Péitions vecorded th September, 1861. 
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Invention Protected for Six Months by the Deposit of a Com- 
plete Specification. 

38. MARC ANTOINE FRANCOIS Mennons, Rue de l’Echiguier, Paris, ** An 

improved combination of chemical and mechanical processes for the con- 

version of fibrous vegetable matters into paper pulp.”—-A commiunica- 

tion from Louis Achille Carteron, Dieuze, Meurthe, France, —Deporited 

and recorded 12th Seplenber, 1561. 











Patents en which the Stamp Duty of £50 has been Paid. 
2149. Westiey Ricnanns, Birmingham.—Dated 24th Sepember, 182 
2306, George TOMLINSON ‘Bousrien p, Loughborough Park, Brixton, 

—A communication,—Dated loth Octobe r, 1858. 
2124, Anaien Mancn PERKINS, Francis-street, Gray’s-inn-road 
Dated 2ist September, 1858. 


Surrey. 


London.— 





2130. RICHARD ARCHIBALD Brooman, Fleet-street, London.—A communica- 
tion.—Dated 22nd September, 1s5s. 

2137, ALFRED FAUVIN JALOUREAU, Paris.—Dated 23rd September, 1858. 

vioo. Gronge LEEDIAM FULLER, Lombard-street, London,—Dated 24th 


September, 1858. 





Patents on which the Stamp Duty of £100 has been Paic. 










2017. Samuen Cravrrer, Bradford, Yorkshire.—Dated 18th September, 
ISE4. 

2143, Grornce Conuien, Halifax, Yorkshire.—Dated 5th October, 1854, 

V21, JouN CUNNINGHAM, Beith, Ayrshire, N.B.—Dated 19th September, 


Isf 
bart Rov ERT M‘Connet, Glasgow, Lanarkshire, N.B.—Dated 25th September, 


“041, a Hlopsox, Kingston-square, Hull, Yorkshire.—Dated 21st 
September, 1854. 
14, Joun Penn, Greenwich, Kent,—Dated 2nd October, 1854. 


Errata. 
“Lep” read ‘* LEA.” 
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Notices to Proceed. 
1195, Joun Wareing, Salford, Lancashire, “ Improvements applicable to 
Ryder's forging machine, which render it better adapted for forging mule 





spindles, and articles of similar form.” 
1196, Henny Jackson Davies, Carlisle, Cumberland, ‘* improvements in 
apparatus or machinery for printing textile fabrics or materials.”— 
etitions recorded Lith May, i801. 


Tomas Ben, Usworth House, Gateshead, Durham, “ Improvements 
compounds of aluminium, and in coating 
from Louis 


1214. 
in the decomposition of the 


metals with aluminium or its alloys” -A communication 
Le Chatelier, Paris, —/'etifiou recorded Vth May, W861. 
1226. Gronge SAVILE GoovatL, Brighouse, Yorkshire, ** Improvements in 


wire card covering for carding tow, flax, or other fibrous substances, 

Freperick Bunn, London-wall, London, “ linprovements in’ show 

cases and boxes used in countingshouses and by shopke epers for contain- 

ing different kinds of wares and papers or sampics.” 

233, Joun Curpeéry, The Grove, Great Guildford-street, Southwark, 

Improvements in the manufacture of glass rollers, plungers, and pipes, 

applicable to pumps and other uses." —Petitions recorded Vth May, 101. 

4, WILLIAM Mircnikin, Manchester, * liprovements in machinery or 
apparatus for printing paper hangings.” 

1240. Hexry DouLvor, High-street, Lambeth, ‘ Improvements in the con- 
struction of vats and similar vessels for containing liquids.” 

1243. Wintiam Jackson, Leeds, Yorkshire, * Improvements in mortising 
machines.” — Petitions recorded 15th May, 1861, 

1246. FREDERIC NEWTON G 














sborne, Adelaide-place, London Bridge, London, 
‘Improvements in the construction of el ctrie targets for rifle and eon 





Lor mg: 


Rue 


pre . 
1247. CHARLES STEVENS, Charing-cross, 
A communication from dean Ellie, 
corded With May, 1801. 
1259. SAMUEL ‘TRARNE, 
in producing designs in enuncl on 
German silver 
2. JeAN CiniLLe Marius Be 


Be Neha nts in mills.” 
‘att ite, Is ‘ 








Birmingham, “ An improvement or improvements 
articles of brass and the alloy called 








1AT, Rue Mouffetard, 2 * Improved 
Apparatus for raising or tilting casks and other vessels or articles requiring 
to be tilted.” — Pet wus re nas i7th May, sol, 

1268, WitLIAM Hexry Bexxerr, Parliament-street, 
provements in apparatus for regulating the sup ply « of gi 
munication from Kdward Servier, Paris. 

1270. Geonak Nevins, Birmingham, “ Improvements in the construction of 
the sacking of bedsteads and couches and other like articles.” 

Winniam CLARK, Chancery-lane, London, * bmprovemcnts in electric 
telegraph apparatus.”—A_ communication trom Ludovic Guyet d'Arlin- 
court, oaieys wt St. Martin, Paris. —Petitions recorded 18th May, 1861. 

1283. Joseru Join, South ts land place, Clapham-road, Surrey, and JAMES 
Weser, St. Martin’s-le-Grand, London, ** Improvements in the manutac- 
ture of « s and cigarettes, and in the apparatus employed in such 
manufacture,” 





“Im- 
col. 


Westmins ster, 
A 















1286. Grorak Epmonp Doxistuonrr, Leeds, Yorkshire, ‘ Improvements in 
sizeing, drying, and warping yarns for weaving.” —Petitions recorded 20th 
May, 1-61: 

1293, WILLIAM Porrer Drearenk, Bold-street, Liverpool, “ Improvements in 
pianofortes.” 

1205. Thomas Avetina and Henry Raw ninson, Rochester, Kent, * Im- 


provements in the construction of locomotive engines, 


1206, WILMIAM Tasker, jun., Waterloo Lronworks, near Andover, Hamp- 
shire, ** Lmprovements im machinery or apparatus for tilling or cultivating 
land.” 

1207. ‘THOMAS Sykes and BENJAMIN CLIFFORD SykES, Cleckheaton, and 
James Wittam Cross_ey, Yorkshire, * tmprovements in beilers and 
furnaces.” —/'etifions reco ded 2 Ist May, 186i. 

1302. Gronek EpMonp Donistuonre, Leeds, Yorkshire, ‘ lmprovements in 





apparatus used in getting coal.” 
1304. Wintiam Epwakp NEWTON, 
in printing machinery.”"—A communic: 
New York, U.S.—Petitions recorded 2210 Mou, 


Chancery-lane, London, ** Improvements 
tion from Stephen Davis Tucker, 
Issel, 








1305. Levi Louse, Brotherhood Mills, near Rochdale, and WinniamM Heap 
, 
BurrerwortH, Reed-hill, Rochdale, Laneashire, “ lbaprovements in 
undercovers of carding engines.” 








1506, CHARLES NUTTALL, South-lane, Rochdale, Lancashire, ‘* Improvements 
in machinery tor grinding the cards of carding 
for making the same.” 

1311, Ricuanp AkciibALD BRoomMan, 

in portable cooking apparatuses.”” 

Aimé Paret, Paris.— Petitions rec 

st. Josern Lee and BreNnJsamin 

Lincoln, “Improvements in the 

steam engines, and in apparatus for cutting 

rods, and other articles.’ 


Fleet-street, London, ** Improvements 





ded 23rd Ise. 
Durron Tarun, Patent Crank Works, 
manufacture of portable or vraction 
joints, heads of connecting 
ti May, 1S61. 

London, ** Impre 


Lay, 


18 





Petition vecorde 
ements 








1350, Joun Henry Jonsson, Lincoln's-inn-tields, 
in apparatus for regulating the pressure of gas A communication from 
—_— Girond, Paris, — Petition ecorded 30th May, sel. 

1423, Samrson Moore, Liverpool, ‘ Lmprovements in machinery or appa- 


ri atus for dressing and polishing rice. 

1432. WILLIAM OLIN JouNnson, Neweastle-upon-Tyne, 
pil for supporting the roof in coal and other mines, 
Gth June, 1861 

1453. Jonn FARRAND CLARKE, Moorgate-street, London, ** Improvements in 
apparatus for regulating the supply of fluids.”— Petition i ecorded 7th June, 
Ist 


L4asy. 


* Improvements in 
Petitions recorded 








Charing-cross, London, ‘*An improved imper- 
"A communication from Joseph Chapa and 
Latlite, Paris. —Pefition recorded Mth June, 1861. 
Wellington-street, Strand, London, “ An 
A communication from Vietor 
France. — Petition recorded Let 


CHARLES S 

meable varnish for 

Ernest Lacaze, Rue 

WiLLiaAM Epwarkp Grpager, 
nnproved reaping and mowing machine 
Emile Douat Duchataux, Maretz, Marne, 
June, 1861. 

1626, AUGUSTUS SACRE, 

ring and spinning 

June, sé], 

1885. Ewine Pye Corgvnovn and Joun Rorerr 
Pountney-hill, London, * Lmprovements in fire-bars for furnace grates, 

—Petition recorded 27th July, 1801. 

osms MERSRYWEATHER and Richanp Moses MERRYWEATII 
, London, “ huprovements in pumps, 7 plicable to steam and © 

fire eng ines,""— Petitwi srd August, 136 

2046. THOMAS SETTLE, Bolton, Lancashire, “ A certain improvement in 
machinery or apparatus employed in preparing cotton, wool, flax, and 


TEVENS, 
— r 








‘Improvements in machinery for pre- 


Brussels, 
fibrous matters.””— Petit “dee 


flax or other 


etition rece 









Tuompsox, Laurence 












ong- 
ther 


« recorded 












engines, and m machinery | 


A conmnunication from Noel Etienne | 


eS for 





Tet: 


.”—Petition recorded 17th August, 





other fibrous 
1861. 

2056. Georce THoMAS SELBY, Smethwick, Staffordshire, “ An improvement 

in surface condensers.” — Petition vec orded 19th August, 161. 

VesTLeY Ricuarbs, Birmingham, ** Imp rovements in rifles and pro- 
jectiles "— Petition recorded 2lot August, 1s6i. 

2186. WittiIAM Muuuer, High Holborn, London, “ Improvements in appa- 

ratus for roasting ¢¢ offee, which improvements are also applicable to the 
roasting of cocoa and other vegetable matters.” 

2192. WILLIAM CAMPION and HENKY JOHNSON, Nottingham, ‘‘ Improvements 
in machinery or apparatus for cutting the 'selv: ages or edges of knitted or 
other fabrics while being stitched. recorded 2ut September, 
1sél. 

2202. Lovis RupoLru Boomer, Thavies’-inn, Holborn, London, “ Improve- 

ments in distilling apparatus.”—A conmnunication from Edme Alfred 

Eeyrot, Paris. —Petuion recorded 4th September, 161. 

wt M'ConneL, Glasgow, Lanarkshire, N.B., ‘ Improvements in 








“tuliwns 





Joun Re, Leith, Mid-Lothian, N.B., ‘‘ improvements in the treat 
ment of gas, and the apparatus employed therein, with a view to its more 
accurate measurement in Wet gas meters.”"—Letitwus recorded Sth September, 
1s61. 





__ 


sing 





And notice is hereby given, thatall persons having an interest in oppo: 
any one of such applic ations are at liberty to leave particulars in writing of 
their objections to such application, at the said Uflice of tue Commissioners, 
within twenty-one days aiver the date of the Gazette (and of the Journal) in 
which this uotice is issued. 





List of Specifications published during the week ending 
21st September, 1861. 
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* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seat Patent Utlice, Southampton-buiidings, London, on receipt by linn of 
the amount of price and postage, Sums exceeding ds. must be remitted by 
post-ollice order, made pty able to him at the Post-office, High Holborn. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made Jrom Abstracts prepared expressly for 
Tut ENGINEER, at the pice of her Majesty's Commissioners uf Patents. 





Ciass 1.—PRIME MOVERS. 
(Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, yc.) 
on Of steam boik 





592. H. B. Bartow, Manchester, ** Preventing the erplose 
A communication. —Dated 9h March, V0. 

This invention consists of a standard bolted to the boiler, and a cast-iron 
pipe forming by means of its flange the cover of the standard ; to the upper 
part of the cast-iron pipe is Connected a copper pipe. fie lower part of ihe 

cast-iron pipe is funnel-she ped, and reaches into the boiler beyond the usual 
water line the upper part of the copper pipe is closed by a plug with a 
bridle-bar, and the valve of a steam whistle is connected by levers and rods 
to the said bridle bar. ‘The operation is as follows: is the lower 
extremity of the funnel-shaped pipe is below the suriace ater in the 
boiler the pressure of the steam forces the water up into the pipe; should, 
however, the level of the water in the boiler tall bewow the extremity of the 
pipe, the water in the pipe will immediately fall outand steam rush in; the 
consequence of this is an increase of the temperature, which expands the 
copper pipe, and this pipe, being connected as beiore des cribed to the valve 
of the whistle, raises it, and allows steam to escape, thereby sounding the 
When more water has been supplied to the boiler ihe vaive of the 
acting of the copper pipe.—ot preceeded with. 
























whistle. 
whistle is closed by the contr 








614. J. FARREN, Clay ham, Surrey, ** Laprovencuts in preventing inerustation 
in steam boilers, in tanks for con'acming Ue seed for the sume, dik ix bars 
for he Juri seni tharitt — Dated 13th March, lsul. 

This imvention for preventing  incrustation consists in the em- 
which must be held in suiticient store 


p sloy ment of rain or distilled water, 5 : 
in tanks to meet any deficiency which might from continued 
dry weathe And the inventor prefers to construct the tanks of non- 
absorbent bricks united by hydraulic cement, or water-resisting cement, 
Ile makes the turnace bars of tire-cl: zed or unglazed alone or mixed 
with clinkers, broken pottery ware, und or powdered with potters’ sand. 
mater hei uw than iron without fusing, and wiil 


arise 























Bars thus oes will endure gre 

be made much cheaper.— ot proceeded wi th. 

616. B. Grunpy, Ashton under-Lyne, dnd S. ANDREW, Kunowl's-lane, near Lees, 
«Lubricating the pston-rods, pistons, al cylinders of stem engines, 
ee." — Dated V3th March, i86i. 

This apparatus consists of a glass or other vessel containing the tallow or 
other lubricating material ; this vessel fits on a socket in which is a hole 


rod or other 
can be varied by means 
ihe a daunitity 


through which the lubricating material passes to the piston 
article to be lubricated, and the orifice of this hole 
of a movable piston or plunger, Which is,ch 
of the lubricating material required, When this impr 

applied to lubricate the piston-rod, piston, aud cylinuer © 
it is attached to the stufting-box or otherwise in such a manner thi 
lubricating material drops on the piston-rod near the stutling-box. Another 
part of this invention consists in applying steam to the vessel conte ining 
the lubricating material for the purpose of keeping it liquid, —Nee , 






} 





rocecded 


with. 


Ciass 2,.— TRANSPORT. 
Including Railways and Plant, Road-making, Ste 
chinery and Fitting s, Sailing Vessels, Bouts, Carriages 
NESS, 
G, W. Baker, Park Nook, Zuorndon, Derbyshire, * Arresting the progress 
s."—Duted th Mareh, UStil. 
apparatus for arresting 





un Vessels, Ma- 


, Carts, Har- 





Gov. 





rudway accwuen 


of 
This improvement in the progress of railway 


accidents consists in coupling the carriages together by chains or other 
to brackets on 
uw 


ached at their 
ss. The ¢ 
severa 


opposite ends 
vaius or other co 
tlly connected to 

uw the lower 


suitable pendent coupling 
the ends of the several « 
arranged as to allow of their ‘being 
or following carriages (as the case may be) 1 






the 
corners 








thereot. 











By this arrangement, in case of the breakage or dislocation of any ty 
wheel, or axle, the car so damaged will, instead of falling over, be 
suspended upon the chain from the adjoining carriage, and thus be 
prevented from running off the line. —ot pi ded with, 





CLass 3.—FABRICS. 











Including Machinery and Mechani ical Operations connected with Pre- 
paring, Manufactur ing, 1 rinting, Dyci indy U nd Dress sing f hubrics, oe. 
581, W. E. Newton, Chaneery-lane, London, “* Manufacture of yarns oi 

threads, A communicati Dated Fth - , Sol. 
This inve has fer its object to produce or manufacture yarns or 





ntion 
from var 





us textile or filamentous substances without twisting. 
ed by means of a novel process combining mechanical 
mical appliances ; and in carrying out the invention a thin sliver of 
a upe n is taken as they come from the drawing 
rollers of the machine, and is passed between a pair of roilers, one of Which 
imparts to the fibre : nail qua ntity of size, or other suitable gummy or 
starchy preparation, which will cause the fibres to adhere slightly together. 
The rollers are so arranged, geared, and weighted that any excess of mois- 
ture that may be imparted to the <i or squeezed out 
before the sliver issues from the machine. size or yulnmYy preparation 
is contained in a trough in which ar ! ndless band are made to 


threads 
This object is effe 





and el 
the fibres to be operate 








sliver will be pres 
The 


















rotate. The sliver thus d forward to « bobbin mounted on 
a hollow spindle, through which the ver passes aud issues out from an eye 
on the spindle, and is passed round a rod, ata also round the bobbin to 
Which motion is communicated, so that the sliver or yarn may be sub- 
mitted to a twisting wringing action. From the bar the yarn passes 





through another eve in the ho low bobb in spindle, and from thence out of the 





machine, or to be ybbins o ch it is wound, or it i s made up into skeins,— 
Net} et t with 
Chass 1.—AGR ICUL TURE. 








476. W. G. Switn, F New Jersey, ** Cutting appare C 
harvesters.”"—Dated 25ti ary, 1861. 
This invention consists nstructing the cuiter bar and the cutter 





by the arrangement and operation 
wn from, or inserted in, 


sections or knives in such a manner that, 
of suitable devices, the knives may be easily withdr 
and firmly secured to, the cutter bar.— Jot proceee 





wuhk, 





484. J. Howarp and E. T. Bousrienp, “ Windlasses sedliiatiiaiadiaital oe 
cable to steam cultivation.”—Dated 25th Febr wary, 1861. 

This invention relates, First, to improvements in the construction of the 
windlasses used in the cultivation of land by steam power under the system 
known as that of Smith’s, of Woolston. Hitherto it has been the practice 
to use two distinct motions when throwing the winding drums out of gear, 
the one for disengaging the driving pinion from the drum teeth, and the 
other for applying a brake to the ‘Teleased drum, to prevent the too rapid 
running off of the rope. Now the chief object of this part of the present 
invention is, by the act of throwing the drum wheel out of gear with its 
driving pinion, to bring the brake into action on its drum. Secondly, the 
invention re s to improvements in the construction of cultivators and 
scarifiers operated by steam power, the object being to prevent the necessity 
for turning round these implements at the land’s end, or for turning over or 
elevating the shares or lines in order to reverse their direction. 

F. ToLuau C.E., Boulevard Bon ne Nouvelle, Paris, “ Machine for 
gathering aud binding the sheaves or gavels of corn or other harvest produce, 
upplicable lo harvesting machines.” —A communication.— Duted 1st March, 

S61. 

This invention cannot be described without reference to the drawings. 
570. J. STATHAM, Salford, and W. STATHAM, Openshaw, 

mowing and veaping.”—Dated 6th March, isl. 

This invention consists, First, ina novel form wand description of framing 
of the nu ichine, which is made of *‘ angle iron,” for the purposes of dura- 
bility and lightness, instead of wood, as hitherto employed in machinery 
employed for these purposes. The Second part of the invention relates to 
the cutters, which are secured beneath a horizontal bar, and which have a 
traversing or reciprocating action given to them by suitable iring from 
the driving wheels, and which may be thrown in and out of wear by ** catch 
boxes” and levers. A Third part of the invention consists in two bent 
metallic bars or sledge—like shoes—to which the bar of the cutters is 
attached, and which is supported at a certain point above the axle, instead 
of upon the axle, as usual, by which means it is kept in a more perfect con- 
tact with the ground, and is ca ible of rising and falling with the 
inequalities of its surface more ’ shoe may be 














Apparatus for 
























y. This sledge or 
adjusted, and with it the cutting apparatus, to any required height from the 
ground, by extra pieces secured under it, or by means of a screw. Fourthly, 
the im provement consists in the novel use of a blast of air produced by a 
fan, and conducted by an air tube, the fan being worked from the driving 
gearing ; the tube is to be in advance of the cutters to bring any grass or 
corn not standing upright into a position to be cut.—Not proceeded with. 


Cass 56.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
Louse Fittings, Warming, Ventilating, Se. 
470. T. Spencer, Eccleston, near Prescot, “Apparatus for the manufacture 
of articles of eaithenware, &e.”—Duted Brd February, 1801. 

This invention comprises the following novel fe: utures :—F irst, making 
pipes with or without sockets in one mould, by pressing the material into a 
confined space, Secondly, the use of moulds with roughened surfaces, and 
in connection therewith the use of oil, tale, or other lubricating material, 
Thirdly, the-use of cloth or other such material for covering the moulds, 
Fourthly, the method described for forcing off the moulded articles. £ ‘ifthly, 
iorming holes in the moulds for the escape of air, moisture, or superfluous 
material, Sixthly, forming several articles simultaneously, as shown in the 
drawings. Seventhly, the use of moulds with cores capable of expansion 
and contraction. kighthly, forming the moulds for plumbago crucibles 
of zinc, copper, brass, or wood, or of iron coated with one of those 
—— , or with enamel. Ninthly, applying moulds without the usual 
** doe ° . 
479. W. 

Su 

The object of this present invention is to effect the burning of smoke, 
and it consists in the construction and employment of spherical, circular, 
or other suitably shaped grates, capable of being revolved or turned on 
pivots, trunnions, gu 20Ns, or otherwise, so as to cause the whole, or the 
greater part, of the gases evolved from a fresh supply of fuel, after the fire 
has been once lighted, to pass through the incandescent fuel. 

C, STEVENS, Charing-cross, London, * Chimne 
Dated zith february, 1861, 

This invention consists in certain improvements in chimneys, by means 
of which good ventilation is secured, and the caloric, which is lost in 
chimneys of ordinary construction, is Utilised, The system employed con- 
sists in connecting the whele of the flues arr: inged in the thickness of the 
Walls, or otherwise, by means of a chamber situated under the roof or else- 
wiere, or by nieans of an independent apparatus answe the same 
purpose, ana caus ing them to terminate in one or mor re collecting chambers, 
20 that the smoke from the several flues may enter freely, and then escape 
by a single opening at the upper part ef the chamber, as nearly as possible 
in its centre, but in any case at the point rendered preferable by the exterior 
dvcorations.— ot procecded with. 

RANSOME, Jpsurich, “ Artificial stoi 
bruary, ie61. 

_ For the purpose of manufacturing artificial stone according to this 
invention the invenior mixes broken or powdered chalk with the silicates 
of soda or other aikali, and he moulds the compounds into blocks or shi apes. 
Afterwards, when the blocks or shapes are dry and hard, he washes over the 
surface with a solution of chloride of calcium, or other soluble salt of an 
alkaline earth, or with a solution of chloride of aluminium or iron, in order 
to insure, as far as possible, the conversion of the soluble silicate into an 
insoluble silicate of lime, or other alkaline earth, or of aluminium or iron 
in this manner he obtains blocks or shapes Which absorb little or no mois- 
ture, and which are hard and of great durability. He also cmploys a 
mixture of broken or powdered chalk and soluble silicate as a plaster 
or come nt to coat walls and other surfaces, and when the same is sutliciently 
i and hard, he washes over the surface with the solution of a salt of an 
or of aluminium or iron, as before. He also similarly 
cnploy sa mixture of chalk, quick lime, and soluble silicate-—Not proceeded. 
with. 






























Dray, Farningham, Kent, “ Fire placcs.”—Dated 25th February, 








503 ss : i i 
503. ys."—A communication— 


















503, FP. aad cement.” — Dated 27th 




















50G. Streatkam, Surrey, “ Roojs for buildings.”—Dated 





27 

The patentee claims the construction of roofs and the manufacture of 
tiles with the side flanges notched at the narrow cnds of the tiles, as 
described ; also ridge tiles with flanges at their ends, as described ; Secondly 
he claims the manufacture of tiles suitable for capping wails with Cc troughs 
ai one side, as described. , 






——— 


Crass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, Sc. 
450. W. WALKER, Li ver pool, * * Rocket quns and roc ket har poo 
nicatio: t id February, 1861. 

This invention relates to a former patent, dated 16th April, 1859. The 
patentee, claims, First, the peculiar mode of constructing harpoon oP 
with a hook on the rear end of the rocket staff or harpoon shaft for connect- 
a line therewith, as described, or any mere mouification of the same. 
, forming the lower part of the bore of the barrel with a longitu- 

t or furrow to receive the lower part of the hook on the rear end of 
the harpoon or rocket staff, or any mere modification thereof. Thirdly 
forming rocket guns with two or more lateral holes in the rear end of the 
barrel to equalise the resistance of the air to the escape of the back fire, as 
ribed and set forth, or any mere modification of the same. Fourthly, 
lacing the folding protecting curtain a short distance in the front of the 
lock, as described. Fifthly, the spring or springs for pre x rocket 
harpoons from falling accidentaily out of the gun, as described, or any mere 
modification of the same. Sixthly, placing the link on the end of the 
harpoou line, in front of the grooy the bottom of the barrel of the gun 
in such a way that the hook on the rear end of the rocket or ha urpoon staff 
will take into it on leaving the gun, as described and set forth, or any mere 
modification thereof, Lastly, the general arrangement and combination of 
the various parts of the apparatus, and the mode of operating the same, 


—A commu- 




































substantially and in the manner described and forth, or any mere 

modification of the same. P 

533. KR. Grirritus, Mo) gton-voad, London rrangement and con- 
struction of armour or iron clad steam or other ships.”—Dated 2nd March, 
Insti. ? 





This invention has for its object the arrangement and construction of 
that part or parts of iron clad or armour ships which is intended to resist 
the shot or shells from the enemies’ guns when in action, and consists in 
constructing that part or parts of the shi p required to be made shot proof, 
with a suttic ient space or spaces between the outer skin of the ship and the 
inner skin, to allow of the armour plates to be placed there when required. 
These armour plates the inventor proposes to make with a provision in 
them to secure a bolt or rmg to them, in order to lift them out or place 
them in their respective places by means of a crane or any other suitable 
contrivances, When required. The « bject is to enable iron clad ships to 
take out their armour, and be used without it for general purposes, which 
they can readily ess 1 tog unship when required, and alse as much of it as 
will be desirable. Vot proceeded with. 











NEWTON don, * moking 





Chancery-lane, Lei achinery fo 
—Dated 4th M Isul. 
ins cylindrical undivided matrix, 





cication 


first, 


a COMME 


ts veh, 
This invention consists, 


adapted 









to first compress the ballet ap; 1 » form, and then to hold it to 
be turned or finished econ devices lor lmparting mtermittent 
udinal rotary motion to the matrix, in order to accomplish ebjects 

we stated, ‘Lhe invention cannot be described withe reference to the 








drawings. 
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562. C. Hanson, Haymarket, London, ‘‘ Igniting or firing gunpowder, gun 
cotton, and other like explosive compounds in large and small jire-arms 
and ordnance.” —Dated 5th March, 1861. 

This invention consists in firing gunpowder, gun cotton, and other like 
explosive compounds, in fire-arms and ordnance, whether made up into car- 
tridges or loose powder, by means of air compressed or forced in a chamber 
and through a small tube or tubular aperture opening into the breech or 
other chamber in which the gunpowder is contained. The patentee thus 
effectually dispenses with percussion caps, fusees, and igniting composi- 
tions. 

568. G. B. V. ARBUCKLE, Charlton, Kent, and T. Scott, Bedford-street, 
London, ** Locks of jire-arms.”—Dated 6th March, 1861, 

This invention consists in the employment of a long lever instead of a 
trigger to discharge or let down the hammer in fire-arms ; the lever extends 
forward, and terminates in, or has fixed near the end thereof, a stud or 
button which extends outside of the stock. By simply pressing on the 
stud the inner end of the lever, or “sear,” becomes disengaged from the 
bent in the tumbler, and the spring then acts to drive down the hammer in 
the ordinary manner, 


CLAss 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


472. J. Hinks, Birmingham, “ Glass chimneys for lamps with flat wicks.”— 
Dated 23rd February, 1861. 

This invention consists in making the said glass chimneys with a flat or 
nearly flat chamber immediately above the base of the said chimneys, which 
said flat or nearly flat chamber surrounds the flame, and is nearly equi-dis- 
tant from it on all sides, the upper part of the said chimneys having the 
ordinary cylindrical figure. 

490. G. Davies, Serle-street, Lincoln’s-inn, London, ‘ Mechanical beds for 
invalids, applicable also to tables Jor anatomical or surgical operations.” 
—A communication.—Dated 26th February, 1861. 

This invention relates to the peculiar construction of a mechanical or 
easy-chair bedstead, capable of being placed at various inclinations for the 
use of invalids. The principal novel feature in the invention consists in 
connecting the two moving parts of the frame together by levers, so that 
they shall balance each other and move simultaneously when the cord is 
pulled ; and in providing the levers connected to the foot-piece with hinges, 
so that, when desired, the foot-piece can, by slight pressure, be inclined 
without raising the head or body. 

498. L. SipemaNn and 8S. Puriirs, Manchester, ‘‘ Hats."—Dated 25th February, 

861. 

This invention consists in combining a felt, silk, velvet, alpaca, tweed, 
cloth, or calico brim with a body formed of a horse-hair fabric, or a fabric 
containing horse-hair, either in the warp or weft, and woven open so as to 
allow a free escape of perspiration and access of air, but exclude rain ; and 
the invention also consists in making the body of such hats of a shape 
approaching to that of the dome or hemisphere.—WNot proceeded with. 








Frencn Rartways.—The official returns published in the Woniteur 
relative to. the working of the French railways during the first six 
months of the present year, are remarked on by the Constitutionnel in 
terms of great satisfaction. The following 1s an extract from the 
article :—* The gross receipts of the French railways, which have 
just been published, show a progress which is not only re-assuring 
in itself, but which certainly exceeds the most sanguine expectations. 
They amounted to 210,327,637f., while in the corresponding six 
months of 1860 they were only 186,596,717f. The increase was, 
consequently, 23,730,920f. The average length worked was 9,451 
kilometres (the kilometre is five-eighths of a mile) instead of 9,196 in 
1860, and the average receipts per kilometre were 22,255f., instead of 
20,291f.—an increase of 1,964f., or 9°68 per cent. 

Enciisn Contractors iv France.—The Civil Tribunal of Paris 
has just decided a case of some importance both to workmen and 
employers, who may be connected with contracts undertaken in 
France. Inthe matter referred to an Englishman named Dare was 
the plaintiff, and Messrs. Warring Brothers defendants. The latter, 
who are English railway contractors, are engaged on the earth- 
works on the Coulommiers line, for which they have brought over 
a number of English workmen. One of them, the plaintiff, was the 
victim of an accident at Daumartin, and brought an action for 
damages. The defendants pleaded that the court was not competent 
to decide, as the parties in the affair were foreigners; but the objec- 
tion was overruled, the Tribunal declaring that a foreigner wnider- 
tuking works in France thereby subjected himself to all the police 
regulations and laws of the country, and that, although the agree- 
ment between the contractor and the men was made in England, it 
was carried into execution in France, and, therefore, came under 
French jurisdiction. The case was, consequently, ordered to be tried 
on its merits. 

American Fire Enornes AND Frrewen.—The Times says :—“ We 
know that the risk of fire is far greater in some cities than in others, 
and we can understand the difference by looking at the different 
conditions prevailing. American cities are liable to these perils ma 
greater degree than any towns in the world, and so well is the 
danger comprehended that the population is trained and armed to 
meet it. Fire is recognised as a common enemy, and the young 
men of a town volunteer in bands to resist its attacks. The Fire 
Brigades form a special militia, and have their own engines and 
apy s of all kinds, with which they parade on any day of 
festivity. The New York Brigade was so well organised that it 
was thought such discipline was too valuable to be lost, and, when 
the civil war broke out, the firemen went off to the Federal camp 
as a battalion of Zouaves. Americans, in fact, fight tinst fire as 
Hollanders fight against water. The Dutchmen concentrate their 
energies upon dykes, the New Englanders upon fire engines, These 
machines are built with as much dandyism as our fashionable car- 
rlages, and are paraded on show-days as brilliant and pleasing 

When a fire occurs a certain bell is rung, and the men 
rade all rush to their posts, as their forefathers might have 
the Red Indians were upon them.” 
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done when 

Tue Execrric TeLecrapu.—An interesting lecture, on the electric 
telegraph, was lately delivered at Rochdale by Mr. Robert Dodwell, 
of the Magnetic Telegraph Company, forming one of a series given 
over an extended district in which the lines of this company are 
under Mr. Dodwell’s superintendence. ‘The practical effect of these 
lectures, popularising the telegraph and rendering clear the great 
advantages it has conferred upon society, has been seen in a con- 
siderable extension of the traftic, many persons now availing theim- 
selves of the telegraph who formerly were unacquainted with its 
utility in the affairs of every day life. In the provinces especially 
numbers of persons require to be reminded, if not informed, that 
they have at their disposition an agency such as the electric tele- 
aph ; and it is no exaggeration to say that the generality of persons 
e ignorant of the means whereby this agency is brought into 
operation. An amusing instance of complete misconception of the 
modus operandi of the electric telegraph occurred at the telegraphic 
svirce lately given at Manchester by the British Association. A lady, 
to whom a distinguished electrician was pointing out the instru- 
ments by which the message was transmitted and received which 
led to the apprehension of the notorious murderer Tawell, in- 
quired, with great naireté, in what manner the telegraph wire was 
made to secure the culprit, “whether it twined round him, and thus 
prevented his escape.” Questions almost as ludicrous were in our 
hearing put even by some of the male portion of the audience to 
whom Professor Grove subsequently explained the principles upon 
which the telegraph is worked. The labours of Mr. Dodwell in this 
sphere of usefulness are, therefore, not uncalled for. This gentle- 
man was introduced to his audience by the Mayor of Rochdale, and 
soon succeeded in both interesting and instructing his hearers, ex- 
plaining the progress of electro telegraphy from its origin, the 
method of forming an alphabet by means of two needles or the same 
number of differently-toned belis, and the construction of the double 
needle instrument (the “dear old double needle” of the telegraph 
clerk), and the bell instrument of the Brothers Bright. Messages 
were sent to and from Manchester and London, a small cannon in 
the lecture room was fired by a clerk at the latter station, and tunes 
were played—very creditably, considering the limited number of 
tones—upon the bell instrument by the distant operator, all to the 
great delight of the audience and the no small astonishment of most 
of them, 




















THE IRON, COAL, AND) GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 


Pretom~ary Meeting Yesterpay: Prices Unaltered : Prospects of 


the Trade: Pig Iron Trade: Few Additional Sales—Coar Trave— 

GeNneRAL Manvuracrortne Trapes: Branches Specified—Gnreat 

DistREss AMONG THE CHAINMAKERS—THE DePrartTMeNT oF SclENCE 

AND ART AND THE MANvFAcTURERS of Bmuincuam—THe Exui- 

BITION OF 1862. 
Yesterpay the Tronmasters’ Preliminary Meeting was held in 
Birmingham; there was a tolerably numerous attendance, and 
Mr. Philip Williams, the chairman of the trade, presided As had 
been expected, the business was unproductive of any subject which 
occasioned lengthened discussion. The prices which were deter- 
mined upon at the last Preliminary Meeting were again adopted ; and 
very little was said in respect of the prospects of the ensuing three 
months. ‘There is supposed to be really no data to found an opimon 
upon, Certainly there is nothing in the future which bodes pros- 
perity. At the same time there are masters who, not liking to be 
stormy petrels, are inclined to speak somewhat favourably of the 
coming winter. Wecannot, however, say that we are able to desery 
much that is indicative of even so good a state of trade between this 
time and Christmas as has prevailed in the past three months. The 
prospects are not so gloomy ds they were at the last Preliminary 
Meeting, for we are now accustomed to look upon the American 
difficulty as having quite sealed up the trade with that part of the 
world for at least another twelvemonth, and the Continent is 
now a better customer than it has, perhaps, ever before been. 
Whilst, therefore, masters are not now looking on the civil war in 
the States with feelings so productive of gloom as they were three 
months ago, they look more hopefully at the Continent. Different 
from the cotton manufactures, the makers of iron would feel imme- 
diately any cessation in the strife on the other side of the Atlantic. 
The war and its unavoidably heavy cost will so seriously check all 
enterprises by which the British iron masters would be benefitted 
that it will be some time before the current of trade will again 
assume a depth and a rapidity sufficient to benefit our own shores. 
Nevertheless, the fact that so many persons are taken from the pur- 
suits of trade to engage in the war, or are taken from the manufac- 
ture of goods applicable to a time of peace to the production of those 
necessary to the prosecution of a war, will occasion a demand for 
goods from this country that would, under other circumstances, be 
made in this country. The war, in its influence on the trade of this 
district, is not therefore an unmitigated evil. Its influence, however, 
on the home demand is “ evil and only evil.” The demand from the 
markets in northern hives of industry in this country has disap- 
pointed the expectations which were formed a month or so ago 
respecting this particular period. Were it not for the demand by 
our own Government for iron to be used in one or other department 
of the nation’s defences the home trade would now be very depressed. 

Pig iron has already experienced the sale which usually com- 
mences at the Preliminary Meeting. Very little pig iron will be sold 
at the Quarter Day Meetings, if first-class pigs are wanted forthwith 
fresh, and buyers will have to give about Is. 3d. in advance of the 
prices at which recent sales have been effected, thus compensating 
for priority of delivery. 

The state of the coal trade remains unaltered upon last week's 
report. 

The general manufacturing trades are in no better condition than 
they were a week ago. The home trade does not equal expectation ; 
but the export demand continues remarkably good under all cireum- 


stances. 














Tin-plate and other hollow ware goods are in pretty good 
demand in small lots. The tube-makers remain very busy; the 
railway fitters are doing more than was the case a week azo ; the 


military arms makers are full of work for America, and unable to 
pay immediate attention to the Spanish Government, who are now 
in the market for small arms; the fock-makers at Willenhall are 
doing about half a day more a week than they were a month ago ; 
the nail makers—both forge and cut—are doing a little more, but 
the anvil and chain makers are very depressed. 

Many of readers have doubtless wondered at the very low prices 
at which they have been able to purchase chains and traces, and at 
the close approximation of the manufactured article to the raw 
material—the iron. They will not be so much surprised when they 
learn that it is stated that “there are many men with families, hay- 
ing full work, who cannot get 6s. 6d. per week.” The statement is 
made on the authority of Mr. James Price, of Old Hill, Rowley 
Regis, who has published a statement, drawing the attention of the 
public to the deplorable condition of the chain and trace makers of 
the district in which he resides. Mr. Price says that “there are 
whole families of seven or more who have not tasted meat for more 
than sixteen weeks. Many have been two days without food, and 
when they have had a little work to do have worked the whole 
week with only bread and water.” He asserts that from a g-in, 
chain maker down to an 8-o0z. maker does not get a clearance of 10s. 
a week—himself, his wife, three, and in some cases, five children— 
house-rent, firing, clothing, &c., to be maintained or paid out of 
this ; and instead of work for the whole week many have less than 
three days, and often not any at all. In endeavouring to show what 
amount of work “ first-rate workmen” have to perform, Mr. Price takes 
first the $-in. chain maker. In completing one link this workman 
will have to strike about 70 blows with a hammer 2} 1b. weight; he 
has to repeat this 21 times, and not get more than 1jd.; he has to 
repeat this 10 times—that is, links to be welded 210, and blows to 
be given 14,700, in completing one hundred weight of chain, for 
the sum of 2s. If he repeat this nine times in the week he gets 
18s. From this deduct for his assistant 2s. 6d.; for fuel, 4s. 3d; 
for carriage, &c., 1s. 3d.; that is, 8s. deducted from 18s., leaves 
the maker 10s. The 3-in. bolt maker in completing one yard 
will have to strike not less than 2,180 blows and not get 
194. ; he has to repeat this sixteen times to complete one hun- 
dred weight of chain—that is, 34,880 blows, and links to be welded 
334 for 2s. 6d. If these figures are multiplied by six the num- 
ber of links to be welded is 2,004, and blows to be given 209,280, 
for 15s. Deduct for his assistant 2s. 6d., and for fuel and carriage 
3s. 10d., we find that the workman is left only 8s. 8d. Other sizes 
are referred to, and it is shown that the net wages for a week’s work 
in the making of what is commonly termed the bare 44 chain 
“dolled” is 8s.,and the number 1 chain 7s. 53d. Describing next 
the American traces the writer says that to complete 100 pairs it re- 
quires the labour of the father and three of his family, varying in 
ages from twelve to seventeen years, one week ; they have to weld 
links 9,800, the length of which, if joined in one chain, would be 
407 yards; there are 200 hooks and 200 swivels to complete this 100 
pairs, and when they are delivered at the warehouse the highest 
figure given is 2}d. per pair, that is £1 0s, 10d., from which, if we 
deduct the expenses of fuel, carriage, &c., 6s. 6d., there is left 
14s. 4d. Out of this it is assumed that 4s. 3d. has to be paid for rent, 
and that the remaining 10s. 3d. is to find food, clothing, &e., “for a 
family of ten or more.” The miserable pittance which these men 
earn is less remunerative than at first sight appears, for it should 
not be forgotten that to earn this money they have to stand all day 
before a fierce fire, and to forge and beat hot iron. For 3d. per day 
a child of from eight to ten years of age, of either sex, will stand by 
such a fire working the bellows from seven in the morning till nine 
at night. It should not be omitted that the writer makes honour- 
able mention of “Messrs. J. Walker Swindel, Evers Pearens, 
Baylis, &c., who are ring a better price than the figures above 
quoted.” The operative chain and trace makers have just given 
notice of their intention to demand an advance on the prevailing 
prices, but itis not thought that their employers will concede the 
demand. 

The anniversary of the Staffordshire Agricultural Society has just 
been heldin Wolverhampton, and the exhibition of implements was 
larger than at any previous gathering. Some fifteen or more steam 
boilers were in the field; and the implements were of a really first- 
































class description. Numerous prizes and commendations were 
awarded by the judges. The Department of Science and Art are 
“looking up” the manufacturers of Birmingham and Wolver- 
hampton, with a view to their exhibiting in the forthcoming inter- 
national competition, Mr. George Wallis, of that department, a 
Wolverhampton man, and formerly the master of the Birmingham 
School of Art, has been sent down to both those towns. On the 
24th inst. he met the Wolverhampton Local Committee. He said he 
was at Birmingham on the previous day to render assistance in pro- 
curing the adequate representation of Birmingham jewellery, and 
the builders’ ironwork of the midland counties. Rediien to ten 
probable effects of the French treaty, he was satisfied that the 
manufacturers of this district would not do themselves justice unless 
they took care that such little contrivances as locks, fastenings, 
bolts, bars, &e., which were manufactured in such abundance in 
this district—he did not mean merely very superior and costly goods, 
but the very cheapest and most ingenious in their construction— 
were fairly represented. France was a great conntry, and the 
Emperor was gradually openingi ts markets to us, and the best thing 
the manufacturers of such articles as he had mentioned could do 
was to make a “ big pattern card” of them for the Exhibition of 
1862. The display of this class of goods from Birmingham would 
be of a very satisfactory character, but still there might 
be a great many articles of a class that belonged to Wolver- 
hampton manufacture that might be left out. He, therefore, 
wished to bring this matter before the committee, in order that none 
of these branches, for none were too insignificant, might not go un- 
represented. Ie believed he expressed the opinion of the Commis- 
sioners of the Exhibition, and all interested in it, when he said that 
nothing calculated to promote further intercourse between this 
country and foreign nations, especially France, could be properly 
considered insigniticant, He had looked over a list, though not acom- 
plete one, of the intending Wolverhampton exhibitors, and thought 
the manufacturers would be fairly represented. He, however, missed 
some names that he expected to find in the list. Mr. George Price, safe 
maker, said that if the factors and merchants of the borough did not 
exhibit, the manufacture of builders’ ironmongery would not be 
fairly represented, as it was chiefly got up by sniall makers, who 
would not claim space individually. Mr. Loveridge, japanner, ob- 
served that, at the last Exhibition, there wasa Birmingham Court, a 
Shetlield Court, and so on, but there was no Wolverhampton Court; 
the borough was nowhere. 

Ile thought it should have a court in the Exhibition of 1862. 
Mr. Wallis recommended the committee immediately to bring 
the subject under the notice of the commissioners; and he would 
report in its favour, Subsequently, the committee resolved to re- 
quest the commissioners to grant a Wolverhampton Court. 

‘The mayor stated that, out of thirty-two applications to the com- 
missioners themselves for space, ten would represent builders’ iron- 
mongery. 

Mr. Wallis suggested that a sub-committee should meet a sub- 





committee from Birmingham to prevent any of the manu- 
facturers of the district, in the branches “he had referred 
to, from being unrepresented. It was afterwards determined 


that a sub-committee should wait upon certain of the manufacturers 
Which had not yet applied for space. In answer to questions 
Mr. Wallis said he would recommend manufacturers to send to the 
next Exhibition such articles as they could supply at prices likely to 
suit customers, and not extravagant articles, such'as very few would 
buy. A great point should be to show the advance that had been 
made since the Exhibition of 1851. At this meeting the question of 
exhibitors having free passes given to them was again brought for- 
ward by E. Perry, japanner; Mr. Wallis recommended the com- 
mittee to address the commissioners on the subject, and mentioned 
what he conceived to be difficulties which beset the question of 
free passes to exhibitors. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Mersey Sreet ann Iron Works: Ordnance and Ordnance Tools— 
PALL IN THE Srock or American Corron—Mersey Dock Boarp 
—KeyrrtaAn Vessets Unpercoina Rerams at Liverroor—Pro- 
specrs OF InpiA: Able Views of Mr. Laing——Tiwa. Ovserva- 
TIONS ON THE HumMBer—State gr Traps ar Surreieuo—'THames 
Tron Surpeuinping Company—Accipent on toe Sovrn Durwam 
Raiwway: Jmperfect Permanent Repair — Nowrnens Marrers : 
The Puddlers: New Steamer for the Russian Trade: North British: 
Sunderland Gas Company: Smoke Cases at Shields—Locomotiy 
Exaine Drivers: Movement for Shorter Hours of Labour—sScor- 
vis Tories: Clyde Shipbuilding : Leith Graving Dock. 





Tue Liverpool Albion, in a gossipping notice of the Mersey Steel 
and Iron Works, states that orders for the manufacture of siege and 
field guns have flowed in upon the firm, A number of wrought- 
i 32-pounders, for instance, of great lightness and symmetry, are 
in course of preparation for a foreign Government, and a larger and 
remarkable piece of wrought iron ordnance is also in course of con- 
struction, although, the object and destination has not transpired 
In length the gun measures 12ft.; its diameter at the breech is 35in., 
and at the muzzle 18in, Itis of 10}in, diameter in the bore, is rifled 
on a new principle, having one complete turn in a length of 30ft. 
The trunnions are fixed in the usual way, and the width between 
the outside extremities of the trunnions is 5ft.2in. The entire 
weight of this large, but clegantly-formed cannon, which isa muzzle 
loader, is L0 tons. It is a chambered gun on the Gomer principle, 
and is calculated to throw a ball or bolt shot of from 500 1b. to 700 Ib, 
weight. It is made entirely of wrought iron throughout, and has 
been forged hollow on an entirely new principle, invented by 
Lieut.-Colonel Clay, which ensures soundness of texture in every 
portion of the large metallic mass, This stupendous implement of 
destruction is so far advanced towards completion as to warrant the 
belief that it will be ready for testing in a few days, On Friday the 
works were visited by his Royal Highness Drince Alfred, who 
evineed a great interest in this gun, and in compliment to him it was 
named the “ Prince Alfred.” The A/bion, after moralising on the 
resources of the works, and of the Liverpool district generally, for 
the manufacture of iron fabrics of the most weighty and extensive 
character, adds:—“ We saw in course of construction a portion of 
the crank shaft fora marine engine of 800-horse power, conmis- 
sioned for a steamship belonging to a foreign power; and close by 
this was another similar piece of wrought iron, but of a much larger 
size, This was the crank-shaft of a steam engine of 1,250-horse power, 
intended for the steam ram Achilles, now in course of being built 
at Chatham, Besides the articles enumerated there were also in 
course of preparation large portions of stern posts and keels, and 
stems and rudder posts of iron ships. ‘T'o aid in the construction of 
these, as has been already said, there are numerous tilt and steam- 
hammers on the premises, one of which latter is of the following 
extraordinary dimensions :—'The width between its upright supports 
is 14ft. Gin. ; the weight of the piston and hammer is fully 8 tons, 
and this enormous mass, when employed in working, has a fall 
of 6ft. The piston and rod, which, in reality, are one, and 
of one piece, 1s l5in, in diameter, and about 18ft. in length. 
It is one admirably forged piece of steel, made by Clay's pro- 
cess, and manufactured at the Mersey Works, under Mr. Clay's 
own immediate superintendence. The weight of this, pro- 
bably one of the largest masses of steel in the werld, is 7 tons, 
The anvil-block for this vast hammer is a huge solid block of cast 
iron, Which weighs 32 tons 15 «wt, The repeated and powerful 
blows of such an implement as this have been found most com- 
pletely efficacious in welding together—indeed, completely incorpo- 
rating—the fibres and particles of the largest masses of wrought 
iron which have ever been sabmitted to its agency. The tendency 
of the present. day, however, is obviously in the direction of de- 
manding still larger masses of wrought iron, and as a necessary 
consequence to call for a yet higher degree of homogeneousness in 
the texture. ‘l'o meet this increasing requirement the Mersey Steel 
and Iron Company are continually extending their resources. 
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They are now Sen with the construction of another steam-hammer 
of such Cyclopean magnitude as completely to dwarf the dimen- 
sions of the one of which we have already given a slight outline. 
The new hammer is to have a steam cylinder 43in. in diameter, 
the whole length of which is.16ft. It is already on the premises, 
and is a beautiful, sound, and massive casting, which weighs fully 
16 tons. The hammer and piston, or projection rod, are to be 
15 tons weight, of solid steel, with a fall of 8ft., the accumulating 
‘teed of whic h, in falling through so great a height, must give a 

slow of such force as to be scarcely calculable. It remains also to 
be stated that the sole or anvil-block for this gigantic implement is 
to be proportionate in all respects to the other portions of the enor- 
mous and powerful instrument. It is to be a large cubic mass of 
cast iron, weighing between 45 tons and 50 tons; and it may be 
added, as a further illustration of the immense ironwork resources 
of Liverpool, that this stupendous casting will be made in the 
town.” 

The rapid fall in the stock of American cotton, at Liverpool, will 
be seen in the fact that there are at present in warehouse only about 
450,000 bales as compared with 790,000 bales at the beginning of 
April. The decrease has almost wholly accrued during the Jast ten 
or twelve weeks, and at this rate—unless the short time movement 
very materially checks consumption—there will not be a bale of 
American left by the commencement of 1862. 

At the last meeting of the Mersey Dock Board the engineer was 
instructed to prepare plans and specifications for improving the ap- 
proaches to the Prince’s Landing Stage, and also’ plans for the pro- 
posed new corn warehouses at Birkenhead. In preparing these 
latter the engineer was requested to consider the desirability of 
division walls as sec urity in case of fire. It was resolved that leases 
should be granted to members of the coal trade of land at Birken- 
head for seven years, ata rental of Is. per square yard per annum, 
with 5 per cent. per annum on the cost of all paving, and 7} per 

cent. per annum on the cost of the rails laid down for the exclusive 
use of the tenants, &c. A lengthened discussion took place with 
regard to a recommendation from the Marine Committee that a light- 
house should be erected on Ormshead. Mr. Mondel, in arguing in 
favour of the recommendation, said the want of a lighthouse had 
long deen felt at Ormshead. It was true that not many wrecks had 
occurred between Point Lynas and Liverpool, but there had been 
some serious losses since 1830, not on the Great Ormshead, because 
that was a bold shore, and vessels must touch the head before they 
touched the bottom, but to the eastward of West Hoyle. It was not 
for him to say that a light on Ormshead would have averted any 
one of those calamities; but, as a sailor, and having some know- 
ledge of the matter, he said that it was more than probable that, had 
there been a light there, one or two or more of the casualties would 
have been prevented. The Royal Charter would possibly not have 
anchored where she did if there had been a light on the head, and if 
she had not anchored there he was of opinion she would not have 
Leen lost. Since 1837 there had been a material change in the en- 
trances to the port of Liverpool, and it had been moote od for two or 
three years that there should be another lightship to direct vessels 
into the Queen’s Channel; but they knew from experience that the 
maintenance of a lightship was far more expensive than the main- 
tenance of a light on shore; and they thought that, by moving the 
northwest lightship further to the north and putting a light on the 
Ormshead, all the defects in the lighting of the port of Liverpool 
would be remedied. The maintenance of the northwest lightship 
cost from £1,700 to £2,000 a year. ‘The cost of the lighthouse on 
Ormshead was estimated by the engineer at about £5,000, and the 
cost of maintenance would not exceed £350 a year, which, added to 
the interest on the outlay, would make the annual cost £600, but he 
should reduce that by £80 or £100 a year by making the lighthouse 
# means of telegraphic communication with the westward. The 
engineer and marine surveyor were instructed to report upon the 
subject, and application was directed to be made to the proprietor of 
the Ormshead for permission to erect a lighthouse upon it. 

‘Two Egyptian vessels are undergoing a process ot reconstruction 
at Liverpool. One of these is the Faid Gehaad, a paddle steam 
yacht belonging to the Viceroy of FE tt. This vessel is to be 
lengthened 7oft., and this is being accomplished by cutting the 
vessel in three pieces—the engines, paddle wheels, their boxes and 
supports remaining stationary, while the two ends, stem and stern, 
are drawn away, one up and the other down the dock, 40ft. and Suft 
respectively, wn alteration in the bow giving the additional dit. 
The Faid Gehaad, when completed, will be 391ft. in length over all, 
nearly filling up the No. 1 Dry Dock, at Woodside; her breadth of 
beam: is 73ft., which is too wide for her to enter any other thap the 
dock in which she is at present—the gates of which are ddft. wide. 
She will be titted up under the superintendence of Messrs. George 
Forrester and Co., of the Vauxhall Foundry, who, we understand, 
have charge of the other Egypian Government vessels now under- 
going repairs at Liverpool, In the Queen’s Dock there is at present 
a vessel called the Sergohah, of the Egyptian navy; she now lies 
the very acme of dilapidation, She has been eut in two by Messrs. 
Clover and Royle, and is to be lengthened 2O0ft. at the stern and 60ft. 
anidships, while her upper deck will be raised Ift. From a sailing 
vessel she will be altered into a screw steamer, her carrying capacity 
will be materially increased, and it will be March or April next year 
before she is finished. So great a havoc had inattention and dirt 
and filth caused that nearly all the timber from the upper deck to the 
keel appeared charred and rotten, All the outside planking and 
most of the * ribs” of the vessel had to be removed, and their place 
supplanted by fresh timber. Messrs, Forrester, who are making 
engines for the Sergohah of 500 horses’ power, are also “mending ” 
the Nile, a paddle steamer, and daily expecting the re-building of 
another Egyptian frigate. 

There has been a little more doing at Sheffield in some branches of 
the trade of that town. The steel wire works are, in most cases, 
fully employed, and orders for crinoline steel are still large both for 
Ruglish and foreign use. The iron founders have some gond onde TS 
on hand for heavy castings, and with afew exce ptions the engineers’ 
tool makers are also’ busy. In other branches of Shetlield business 
there is still, however, great depression. 

In addition to having contracted for one of the new iron-cased 
frigates the Thames Iron Shipbuilding Company have in hand a 
great wrought iron roof and domes for the Great Exhibition 
building. ‘These are rapidly advancing, and will be ready for 
removal in a few weeks. We may add that the three new iron- 
eased ships are to be named respectively the Northumberland, the 
Captain, and the Elephant. 

At an inquest held on the sufferers froma recent accident on the 
South Durham Railway, Captain Tyler, from the Board of rade, 
stated his opinion as to the causes of the disaster. He said the 
inal construction of the line at the scene of the accident was 
defective. He had learnt that the inspector of the permanent way 
had ordered the repair of the defect on the day previous to the 
accident. ‘I'he plate layers, however, had mistaken the instructions 
given them, and, instead of making the way more safe, increased the 
play in some longitudinal beams which spun a cattle creep at the 

spot. Those beams were not fastened in the girders of the bridge, 
ps did not fit in them accurately, and there was ong shaking in 
the girders, owing to their not having been perfectly buried in the 
masonry of the abutments of the bridge, and owing to the masonry 
having settled, to some extent, since the construction of the bridge. 
The reason why so little injury was done to the passengers, and 
why the carriages were so little damaged, considering the serious 
nature of the accident, was partly because the carriages were of 
considerable length, strongly built, and stiffened with timber plac 
vertically at the ends, But the principal reason was because very 
powerful brakes of Mr. Newall’s pattern were employed at the tail 
of the train; but for these there would probably have been a good 
many passengers killed. The jury arrived at the conclusion that the 
deceased came to his death by the engine accidentally running off 
the line ; but what caused the engine to run off they could not say. 

Advices frem the north complain of continued dulness of trade. 
The puddlers’ strike, however, is reported to be almost at an end, 
the Middlesbro’ men, following the example of fellow workmen at 
Consett, having resumed work on the terms offered by their em- 














































ployers. The Tyne puddlers, too, have generally started at reduced 
rates. A dine new steamer, 200ft. long and 600 tons burthen, has 
been launched from the building yard of Messrs. Palmer Brothers, 
of Jarrow, for the St. Petersburg Company; she has been named the 
Era. New rolling mills on the Portrach estate, near Stockton, are 
rapidly progressing, and will be soon completed. It appears from 
the half-yearly report, submitted to-day (Friday)to the shareholders 
in the North British Railway Company, that a portion of the Plashett 
coalfield has been let by the Duke of Northumberland, and the 
lessees areactively engagedin preparations to place coal upon a branch 
line which the company has agreed to make for their accommoda- 
tion, 10 per cent. having been guaranteed upon the cost. The 
works upon the Border Union, Border Counties, and Wansbeck 
Iailways are stated to be rapidly progressing ; no effort is to be spared 
to render them immediately remunerative, and with this object 
the directors have largely ‘added to their rolling stock. The 
directors ask the proprietors’ sanction to an € xpe nditure of £200, 


deyoted by them already to boring for coal in the vicinity of | 


Canobie ; in the whole 141 fathoms have been bored, but the indi- 
cations are not so certain as to induce further present outlay, 
although the mining engineer employed, who is well acquainted 
with the Canobie district, still entertains the belief that the stratifi- 
cation is identical with that of the Duke of Buecleuch’s coal field. 
The Sunderland Gas Company has extensive new works in progress 
at Hendon, which will be in operation early next year. Before the 
Shields mayistrates the other day Mr. John Armstrong was sum- 
moned for using a fire-place or furnace in his pottery not so con- 
structed as to consume the smoke. Witnesses having been examined 
in support of the summons, Mr. Armstrong stated in defence that 
he had tried means to consume the smoke. In any ordinary way 
the chimneys would not smoke more than three or more minutes, 
and if they smoked for twenty he could only attribute it to the 
carelessness of the fireman. His firm had expended considerable 
sums upon the furnaces, and were willing to adopt any plan the 
borough surveyor could suggest. Mr, Shortridge, one of the 
magistrates, told Mr. Armstrong that it was not the duty of the 
borough surve yor to give him the information which he desired—he 
must find it out for himself. The case was, after some further dis- 
cussion, adjourned for a mouth, Another charge of a similar 
character against Messrs. R. W. Swinbourne and Co. was treated in 
the same manner. 

The members of the Locomotive Engine Drivers’ and Firemen’s 
Association, formed recently in the north of England, met on Sunday 
at Manchester, the objec t being to organise plans for carrying out the 
objects of the association during the ensuing session of V’arliament. 
It was resolved that an ager regate meeting of engineers from all 
vurts of the country should be held at Christmas, to be in: wugurated 
by a party to take place at Belle Vue Gardens, to which delegates 
from the various lines in the kingdom will be invited. The 
attendance of locomotive superintendents, and many officials and 
directors, will also be solicited; and a hope was expressed that some 
good understanding would be arrived at. 

The Clyde shipbuildizg yards—as appears by Glasgow advices— 
are pretty well employed.” Mess Barclay, Curle, and Co., of 
Stoveross, have launched an iron paddle ste amer, built for the Queens- 
land Steam Navigation Company, Australia. Her dimensions are— 
Length, 180ft.; breadth, 23ft.; depth, 11}ft. Her gross register 
tonnage is about 350 tons. She is to be propelled by a pair of 
oscillating engines of 120-horse power, made by Messrs. A. and J. 
Inglis, Whitehall Foundry. Messrs. Charles Connell and Co., 
Kelvinhaugh, have launched an iron screw steamer, the property of 
Messrs. Handysides and Henderson, for the Mediterrranean trade. 
She was named the Palermo. ‘The dimensions are—Length, 175ft. ; 
breadth, 22ft.; depth, 153ft. Her gross register tonnage is about 
391 tons. She will be propelled by a pair of engines made by 
Messrs. A. and J. Inglis, Whitehall Foundry. ‘The Messrs. Connell 
have on hand another steamer of similar dimensions for the same 
firm. On Saturday a large paddle steamer was launched from the 
ship yardof Messrs. J. and G. Thomson, at Govan, named the Express. 
Built expressly for the coast and river trade of China, she is con- 
structed somewhat similar tothe steamers in the Iludson River; the 
Wings are extended fore and aft, so as to form a veranda outside the 
vessel, on which first-class cabin accommodation is fitting up, to be 
refitted on arriving in China. On the promenade deck will be placed 
a house, 160ft. in length, containing a saloon, 60ft. by 25ft.; also 
pantries, bath rooms, captain's rooms, &e. The whole passenger 
accommodation will be amply provided with the ventilation so 
necessary in hot climates, by means of “ jalousies,’ and other 
appliances. The vessel is of 964 tons, and is fitted with a P air of 
diazonal engines of 200-horse power, on an entirely new principle, 
adapted to the pee uliar construction and arrangement of the 
vessel, and so designed as to form a most valuable longitu- 
dinal strengthening for the ship. The express is owned by 
Messrs. Lyall, Still, and Co., of Hong Kong.—<As the specified time 
is fast approaching when the Black Prince will leave the Clyde, the 
Messrs. Napier have put forth their utmost energies to have her 
completed as early as possible; and if the present intention is 
adbered to she will be sent round to Portsmouth in little more than 
a month from this time. In steaming round the vessel will be 
with jury masts, and, asin ly, _ the permanent rama 














































origin: the p sla un, Which hose an enc icon dt 3 320i. long, Was 
panded, and the dimensions now proposed are a length of 400ft., a 
width of 80ft., and adepth of 30ft., with 25ft. of water at spring 
tides. Two of the ordinary screw steamers trading from the port 
of Leith can quite comfortably lay up end to end in this capacious 
basin, and the largest vessel that can enter the harbour may lie here 
with S0ft. or 60ft. of length to spare. The breakwater, which is, of 
course, the heaviest part of the work, was finished some time 
The construction of the dock itself has been going forward with 
energy for seven months. About 200 men are at present engaged 
upon it, and it is expected that the whole will be finished in’ about 
eight months. The entire cost of the work will amount to some- 
where about £50,000. 








Sranisn Rarways.—Agents of the Spanish Government are now 
in the neighbourhood of Birmingham, endeavouring to negotiate for 
the supp ly of iron rails to the extent of 12,000 tons, besides about 
fifty locomotive engines and some 600 railway iages. The 
nature and extent of the trade of Birmingham with Spain is now of 
considerable local importance, there being strong indications that 
the Spanish Government. will become large customers for railway 
engines and carriages, During the first seven months of the present 
year Spain has taken an inereased quantity of English machinery, 
besides coal, culm, and other articles. 








Loxpon Genera Onyisvs Company.—The report of the directors 








states that the receipts for the half-year ending the 30th of June | 





amounted to £291,520 against £286,704 in the ¢ 
1860, showing an increase of £4,816. The ave \ 
sumption of the company is 2,620 qrs. of oats, 168 loads of mixture, 
and 230 loads of straw. The difference in the cost of provender 
between January and June was equal to nearly £500 per week. 
Prices have been further reduced since the 30th of June, those of 
the month of August having been equivalent to a reduction of £700 
a week as « ‘ompared with the prices in January last. The number 
of horses on the 30th of June was 6,578 T he e xpenses other than 
provender and horse maintenance were £1,302. The loss on the 
working for the tirst three months of the half-year amounted to 
£14,495, and the gain on the other three months was £14,714, show- 
ing an increase of only £220. The ope rations of the ten weeks 
e nding the 8th of Septe ‘nber resulted in a profit of £14,700. The 
number of passengers earried during the half-year was 20,431,652, 
and the number of miles run 4,896,195. The average number of 
omuibuses working daily was 588, and the average number of horses 
working daily was % The average earnings per mile run was 
11}d., and the aver: ure per passenger 34d. Several bills were 
submitte d to Parliament during the last session for the introduction 
of street railways in the metropolis. 
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PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board ; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 




















charged for buying except on Foreign Tin. : 
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QUICKSILVER . sept 700 Py 


RaiLs.—The actual orders continue very limited, although there has been 
several inquiries for large parcels during the past week ; the low price is, no 
doubt, attracting the attention of railway companies. 

Scorcn Pic Inox.—A good business has been done during the week, and 
a slight improvement has taken place in price, which closes firm at 50s, 0d. 
cash, and 51s. 6d. three months open Mixed Nos. Warrants in Glasgow, 

SPELTER has improved in price, and some sales were made at £18 10s, 
but there are no sellers now under £'8 és. on the spot. 

Correr firm, and in moderate demand, 

T1N.—English very firm. No sales are reported in Banca, which is quoted 
£118 nominally, but in fine Straits a fair amount has been done at £117 
to £117 10s. 

September 26th, 1861. Moats anv Co., 65, Old Broad-street, London, 
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GLASGOW, 25th Sept, 1861. 

During the past week our pig iron market has been flat, owing to very 
extensive realisations on the part of heavy holders. 50s, 44d. cash was the 
lowest point touched, 

To-day the tone is slightly improved, 50s, 6d. offered, and a little might 
be had at 50s. 94d, 

Shipping demand moderate, but tonnage scarce, 

Exports last week were 9,177 tons, against 13,990 tons in the corre- 
sponding week of Jast year, 
Suaw, Tuomson, and Moork, Metal Brokers. 





Sin Wittiam Armstrong AND THE Wire Gux.—Mr. James A. Long- 
ridge has published the following leiter:—“I have just read 
Captain Blakely’s letter with reference to the remarks made by Slr 
W. Armstrong at Manchester. I believe it was to myself that Sir 
William then referred, as it was from my own lips that he heard the 
wire system was patented, and he at that time (1 think in 1855) told 
me of his being in communication with Mr. “ee on the same 
subject. This is, however, of minor importance. Captain Blakely 
and I had the same idea about the same time. We subsequently 
became acquainted with each other, and agreed to push the wire 
principle jointly I have, at various times, spent both time and 
money to induce the War Department to give the system a fair trial. 
I brought the subject before the Institution of Civil Engineers in 
1860, and then proved, by strict mathematical analysis, that the prin- 
ciple was correct. I supported this by the result of experiment. 
My reasonings and my experiments have never been for a moment 
controverted. In winding up the discussion the president said, ¢ It 
was evident that Mr. L ongridge had established such a prima, facie 

case as shoul d have entitled him to _ received the attention of 
Government.” I submit that Captain Blakely and I have done all 
we could be expected to do, and more; and I say with him that we 
have never for one instant sought to place our private interests in 
the way of the adoption by Government of our ideas. Since Sir 
William Armstrong's spe ech at Manchester I have again sought to 
induce him to try the system. He declines to do so unless by special 
instruction from the War Department, which he leavesto me to obtain. 
I have not much hopes of doing so, but will try once more. In the 
meantime I must be allowed to say that Captain Blakely and myself 
have never sought to impose any conditions, have never raised our 
rights as patentees in the way of Sir William Armstrong, but have, 
on the contri ary, alwi tvs been most anxious to give our rratuitous 
services to render available an invention which affords the means of 
tillery of any calibre at a moderate cost and with 
tyof success, Sir William Armstrong states the great 
difficulty he finds in making a 300 Ib. gun on the plan he is now pur- 
suing. I can readily believe it; nay, more, I will say that I do not 
believe he will succeed. But, on the wire principle, I will stake my 
reputation to make a 1,0001b. gun which gunpowder cannot burst, 
and at a less cost than the 800]. gun Sir William is now making. 
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ON THE APPLICATION OF WORKSHOP TOOLS 
TO THE CONSTRUCTION OF STEAM ENGINES 
AND OTHER MACHINERY.* 


By Joan Rosrnson. 


In treating the subject of “ workshop tools,” described otherwise as 
“ machines for making machines,” it has been thought well to limit 
the scope of the observations which will be laid before you toa 
recent period, during which the great increase in the employment 
of steam engines and machinery for the purposes, as well of locomo- 
tion as for almost every branch of manufacture and agriculture, has 
stimulated the energies of mechanical minds to discover and apply 
the means, not only of keeping pace with the demands thus made 
upon them, but also of dealing with the increasingly ponderous 
masses of metal required in our steam marine and other engines of 
large size. They have at the same time been obliged carefully to 
keep in view the accuracy needed in the various details of the 
higher classes of machinery which we now see produced in our 
workshops. 

Latues.—The best known and most commonly applied construc- 
tive machine is the “lathe,” this term embracing as well the 
amateur's “ foot lathe,” as the massive machine required for turning 
our large marine cranks and the centres of our paddle wheels and 
railway turntables. 

Since the invention of the slide motion these machines have 
rapidly improved in accuracy of construction, the time being easily 
recalled when in our machine factories the beds or benches employed 
for hand-turning lathes (that is, where the steam engine moved the 
machine, but the hand of the workman fashioned the object re- 
volving in it) were simple beams of timber faced with sheet iron, 
and supported on cast iron feet, or on wooden packing blocks. 
These are now almost universally superseded by cast iron beds, 
planed by machine, and adjusted by the file ; and in all well-furnished 
workshops compound slide rests are employed wherever the lathe is 
geared with sufficient power to permit their use, the self-acting prin- 
ciple being advantageously and simply applied to them by means of 
an eccentric fixed upon the revolving lathe spindle actuating a chain 
attached to a ratchet wheel upon the slide rest screw, which receives 
an impulse at each revolution of the lathe, and the tool is thus made 
to progress over the surface of the work in hand. 

SrnenicaL Rest.—A modification of the ordinary compound slide 
rest is frequently employed for turning spherical work, both exter- 
nally and internally, the rest for this purpose having placed upon 
its upper slide a circular worm table, actuated by a corresponding 
worm made to revolve at the required speed by the hand of the work- 
man. 

Another step in advance of the self-acting slide rest is the 
“sliding lathe.” In this the tool travels, unaided by the workman, 
not only along the cylindrical surfaces of objects, but also trans- 
versely to the work, thus permitting one workman to employ two 
or more lathes at the same time, and so inducing economy of labour. 
Another means of jincreasing the production of work from these 
machines is that of using several cutting tools in one lathe at the 
same moment. ‘This is done in the “duplex” arrangement, by 
which one tool is made to cut upwards in the ordinary way at one 
side of the object, and a second tool placed opposite to it is taking 
another cut downwards, the cutting edge of the tool being reversed 
accordingly. 

This operation, whether effected ona slide lathe or on a compound 
rest lathe, will be readily understood to be a means of saving time, 
and, thereby, of decreasing the cost of the several parts of, machines 
capable of being so operated upon. 

It may be interesting to state that this multiplication of the number 
of cutting tools in one lathe has been carried to the extent of seven, 
all controlled by one workman, three of them being placed on the 
side of the bed next to him, and four on the opposite side, all worked 
by self-acting motions, and thus giving the operator time to watch 
the action of each. ‘This lathe has been constructed chiefly for the 
purpose of turning cranked axles for locomotive and other engines, 
and, when’so employed, the three tools on the side next the workman 
are brought to bear longitudinally upon the cylindrical parts of the 
axle, while the four opposite tools—their cutting edges downwards— 
are made to act transversely upon each of the two crank sweeps, 
the time for effecting the whole operation of turning the axle being 
thus materially shortened. 

A very frequent application of the compound self-acting slide rest 
is to double face-plate lathes employed for turning the rims and 
tyres of locomotive wheels. Many of these “ wheel lathes” are con- 
structed with four such slide rests, that is, two to each face-plate, one 
of them holding the downward and the other the upward cutting 
tool, and placed, of course, at opposite sides of the objects being 
turned ; the two faces of the rims or of the tyres of the wheels, and 
two of their sides, being thus operated upon at the same time. 

Another form of lathe now in frequent use is the “gap,” or 
“break bed lathe,”{which permits an object to be turned larger in 
diameter than that which the actual height of the centres above the 
pe pony surface of the bed would take in. These “gap lathes” are 
of two kinds, one being made with a fixed gap always existing, and 
without the means of closing it by pushing up the bed to the fixed 
headstock, and the other having the fixed headstock placed ona 
bolster, bolted to a long planed base plate on which the bed carrying 
the movable headstock and slide rest can be shifted at pleasure, 
so as either to be in contact with the fixed headstock, or at such a 
distance from it as the object of large diameter may require. 

The last class of lathe to which it is intended to refer is the screw 
cutting lathe, which is a modification of the sliding lathe, and has 
the sliding tool carriage put in motion by means of an accurately 
cut guide screw and nut, the number of revolutions of which re- 
quired to give the various pitches of screws is regulated by the 
application of “change” and “intermediate” toothed wheels, placed 
at the end of the fixed headstock, and capable of giving to the tool 
any required range of motion suited to the pitch of screw to be cut. 

Other lathes for special purposes, such as gun boring, propeller 
turning, lathes with reciprocating motion to face-plate, would 
require a larger space for their description than the limits of this 
aye would allow; but before leaving the subject of lathes it may 

well to call attention to the fact that the use of these now accu- 
rately constructed machines will fail of producing correspondingly 
accurate results, unless the workman be provided with the means 
of testing the exactness of his diameters, whether external or 
internal, the taper of his cones, the correctness of his curves, and 
the parallelism of his cylindrical objects, which cannot be dcne 
without the use of carefully constructed standard gauges and tem- 
plates, many of which are now preserved from a too rapid deterio- 
ration, by the hardening process which their surfaces, whether of 
steel or of iron, are made to undergo. 

PiasinG Macutnes.—The form of our earlier planing machines, 
like that of the older lathes, was very simple, although the invention 
took place at a much later period ; but no long time elapsed before 
self-acting movements were applied to every required change in the 
direction of the cutting tool over the surfaces to be planed, whether 
these were horizontal, vertical, or at any angle whatever to the sur- 
face of the table. The use of the rack and pinion, and also of the 
screw and nut for moving the table, soon succeeded to the original 
chain motion, the latter especially being employed in those machines 
where the cutting edge of the tool is reversed at each change of 
direction of the table, so as to cut during both the backward and for- 
ward movements, the speed of the table in both being the same, 
wherever this system of revolving tool is made use of; whilst, in 
the case of most machines, with tool box arranged for cutting in one 
direction only, the table is made to return at a speed considerably 
quicker than during the operation of cutting. 5 

As in the case of lathes so with these machines. The pressure of 
work to be produced in a given time led to the adoption of several 
tools cutting at the same moment, and this multiplication of 
cutting tools has been carried to the extent of employing eight at 
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work simultaneously upon one machine, the power ‘of moving the 
table being, of course, increased in the requisite proportion, and in 
most well-fitted workshops planing machines may be found having 
two, four, and six tools at work upon them. ’ 

Many years ago large planing machines were constructed with the 
view of operating upon fixed objects of great weight by means of 
travelling tools; since, in the cases sought to be thus dealt with, the 
weight of the tool slide and its fittings was considerably less than 
that of the object to be planed. This arrangement of machine, how- 
ever, seems not to have obtained to any extent; most of the large 
masses involved in the ponderous machinery of the present day being 
planed on ordinary machines of great size, either by traversing 
them upon the table in the usual way, or by placing them near the 
side of the machine, and planing them by means of a cutting-tool 
fixed in a standard and slide-box travelling along with the table, and 
having a self-acting feed motion imparted to it at each return of the 
table. This mode of dealing with them is rendered almost impera- 
tive by the unwieldy size and form of some of the large castings now 
employed for constructive purposes. 

An interesting adaptation to the ordinary planing machine has 
been made by the addition to it of a radial arm working upon a 
pivot, fixed vertically on a bracket extending some distance from the 
side of the machine, and made to reciprocate with a radiating move- 
ment by a pin inserted in the ordinary table, on which is fixed a 
block capable of adjusting itself in a groove of the radial arm 
prepared to receive it. By this arrangement objects fixed upon the 
extended surface of the radial arm receive a curvilinear motion when 
the table of the machine travels backward and forward, and when 
the tool fixed on the cross-slide is brought to bear upon the work 
the cutting lines form ares of circles corresponding with the length 
of their radii measured from the projected centre pivot, which latter, 
being adjustable as to its distance from the vertical plane of the 
cutting tool, gives great facility for producing a considerable range 
of curves. ‘lhis apparatus has been used chiefly for the expansion 
links or quadrants working the slide-valves of locomotive engines, 
and for objects of analagous form. 

It will be well, perhaps, here to refer to an arrangement of 
machine invented a considerable time ago in this country, and 
recently reproduced in the United States of America. This machine 
may be called a circular planing machine, and consists of a circular 
table made to revolve horizontally upon circular grooves by means 
of bevel gearing ; above this table is fixed, upon vertical standards, an 
ordinary tool-box, moved along the cross-slide by a self-acting screw 
motion, as in the common rectilineal planing machine. It will be 
obvious that a picce of metal bolted upon the table could have a true 
surface produced upon it by the tool applied from the cross slide 
above, just as would be the case if it were fixed to the face-plate of a 
lathe, with a tool traversing in front of it. Machines of this con- 
struction seem to be almost obsolete in this country—the lathe and 
common planing machine being adequate to the production of all 
usual surfaces. 

In consequence of the extensive introduction of hardened surfaces 
into our higher classes of engine work it has been found necessary 
to employ grinding tables, to restore these surfaces to accuracy when 
irregularities exist after the “ dipping” process in wrought iron and 
steel, and the “chilling” in the case of cast iron. Such tables are 
of two forms—one like that of an ordinary planing machine, re- 
volving stones or emery rollers being substituted for the steel cutting 
tools and made to act upon the surfaces of the hardened objects by 
lowering the tool slide to them; the other form is a circular dise of 
copper or lead, in which grooves are cut for the reception of emery 
powder and oil, and on which, while revolving, the various objects 
are laid, and the faces brought up to the accuracy required. In both 
forms facilities have been obtained for the production in our engines 
of that hardness of rubbing surfi which our high pressures, 
and the increasing weight of the moving parts, are rendering every 
day more imperative. 

Drituing Macuines.—In the process of putting together the 
objects which have undergone the operations of the lathe and 
planing machine, the drilling machine is called into requisition to 
produce the holes necessary for the bolts and screws used for fasten- 
ing together the various parts. 

Since the invention of the primitive drilling tool this class of 
machine has undergone considerable improvement. For the larger 
holes back-geared motions are now applied, resembling in principle 
those of the lathe headstock, the tools in these large machines 
being usually brought down to the work by means of worm, or 
other such gearing, whether worked by the hand of the operator or 
by the machine itself. 

A now increasingly frequent form of machine is the “ radial 
drill,” which consists of a drilling spindle mounted upon an arm, 
radiating, like the jib of a crane, from a central pivot, the length of 
the are described by the drill being variable by a screw, or by a rack 
and pinion attached to the arm, and the elevation of the machine 
from the floor being effected by similar apparatus. Some of these 
machines are attached to independent cast iron columns or frames, 
to which the pivoting brackets are fixed, while in others these 
brackets are simply bolted against the walls of the workshop. 
These radial machines are found particularly applicable when a 
great number of holes have to be drilled in large objects, since the 
drill can be brought to bear on any point embraced within the com- 
pass of the are capable of being described by the cutting tool on the 
arm of the machine, and thus not only does it become unnecessary 
to move the object every time a hole is completed, but the successive 
holes are produced exactly true with each other, and vertical to tho 
face of the work operated upon. 

For special uses drilling machines have been constructed on the 
planing machine type, having several drilling spindles revolving 
upon a cross-slide, In an analogous position to that of the cutting 
tools of a many-tooled planing machine. The objects to be drilled 
are fixed upon the table in the usual way adopted for planing, and, 
where a number of holes are required to be drilled at regular 
intervals, it is readily accomplished by a self-acting movement 
applied to the table, coming into operation immediately one set of 
holes is completed, and bringing underneath the drills that portion 
of the object in which the next row of holes is required. 

Another form of machine is that called the “slot drill,” the 
intention of these machines being to produce slots or grooves in 
objects by means of a drilling instead of a planing or slotting pro- 
cess. In the “slot drill ” the article to be operated upon receives a 
self-acting reciprocation from a stud in a revolving disc, or other 
similar movement, variable in its extent according to the length of 
the groove or slot required to be cut, the drilling tool being brought 
down to the work, at the same time, by one of the ordinary self- 
feeding processes ; by these means a groove of any moderate depth 
is produced in pins or small shafts, or in any other objects requiring 
slots or grooves of no great siz 
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Following upon this machine came the “ traversing drill,” having 





a similar end in view, but adapted for larger objects, and suited for | 
more accurate work. In this machine the drilling headstock itself 
is made to reciprocate, by means of a revolving disc movement, 
along an accurately planed bed, the object to be grooved or slotted | 
being fixed upon a table firmly bolted to the bed, and adjustable by 
a hand-screw motion; the required length of traverse of the head- 
stock is imparted by a connecting rod actuated by a stud in an 
indexed groove of the revolving disc, the position of which is 
regulated by the workman according to the length of slot to be cut, 
the index marks guiding him readily to the required position. The 
revolving dise is set in motion by an elliptical spur-wheel cast 
upon it, and worked by a pinion, keyed eccentrically upon its shaft, | 
so as to accommodate itself to the varying diameters of the pitch line 
of the elliptical wheel. The object of this arrangement is to obtain 
a more regular speed in the lateral motion of the tool than would 
result from an ordinary circular wheel and pinion, which obviously 
would give a very rapid movement in the middle of the length of 
the slot, and a very slow one at the two ends. The vertical feed 
motion is also self-acting, and takes place during the slowest portion | 
of the traverse of the headstock, and by this means great regularity | 
and accuracy of effect are obtained, since the drilling tool is not 


required to cut vertically and laterally at the same time. In many 
cases two headstocks and two tables are fitted upon one bed, by 
which arrangement two ends of a connecting rod, or other similar 
piece of work, can be operated upon simultaneously, and as these 
drilling headstocks are provided also with self-acting vertical feed 
movements, which can be used independently of the traverse motion , 
they can be conveniently employed for ordinary round holes; and 
when two heads aro fixed at any required distance apart upon 
the bed it is evident that any number of similar objects 
can be drilled consecutively by them, and the distance from 
centre to centre of these holes will always exactly correspond, 
This machine has been constructed also upon the cross-slide 
or planing machine type, in which arrangement the objects to be 
slotted can be placed between the vertical standards or “ uprights,” 
and the slot-holes or grooves can be produced either in a line 
parallel with, or transversely to, the axis of the object in hand, such 
as an engine beam, a crosshead, a piston-rod, or pump-ram of a 
stationary or marine engine. The use of this class of drilling ma- 
chine obviates the difficult and expensive process of making cotter 
and slot-holes, by first drilling through the object a row of cylin- 
drical holes, and afterwards slotting them or chipping and filing 
them by hand labour; besides which more accurate and highly 
finished work is obtained from it without any hand adjustment 
whatever than is ordinarily practicable where manual labour is em- 
ployed for the purpose, 

Siorrina Macurnes.—-Next in order to the drilling machine follows 
tho “slotting” or “key grooving machine.” This machine was 
brought into use many years ago, and has been gradually enlarged in 
size and capacity, to keep pace with the increased dimensions and 
weight of the masses now required to be operated upon. Its first 
form was one which the name “key grooving engine” describes, 
viz., a machine for cutting the grooves in wheel bosses or 
naves to receive the keys by which they are fixed upon their 
shafts or axles; subsequently other uses were discovered for this 
machine, the main feature of which is a tool reciprocating vertically, 
and convenient motions were added to the table arranged under the 
tool, the result being an admirable machine, having self-acting, 
circular, longitudinal, and transverse motions applied to the tables, 
hy which means the scope of the machine is extended to the pro- 
duction of all forms of outline to which a tool cutting in a vertical 
direction can be applied; the paring or chiselling operation being 
now, perhaps, more frequently employed in this machine than the 
first one of “ key grooving.” 

A very useful modification of this machine has been constructed 
in general arrangement like the bed and table of a planing machine, 
having two pairs of “uprights,” or standards with cross-beams 
attached to them; on these are worked “slotting” tools of a 
moderate length of stroke and capable of receiving a transverse, as 
well as a longitudinal motion, so that the two tools can be brought 
to bear upon the vertical surfaces of any large object fixed upon the 
table, and thus at the same time can be pared or slotted two surfaces, 
whether curved or rectilinear outline. The chief object of this 
arrangement seems to have been the shaping of the edges of loco- 
motive frames, several of which may be placed one above another 
on the table, and their edges brought simultaneously to the required 
form. The two tools of the machine working at the same time 
expedite the completion of the work in hand, and thus an economy 
of time and labour results. 

Snaring Macnine.—Following upon the “slotting machine,” with 
its vertically working tool, comes the more recently invented 
“shaping machine,” called by our French neighbours the “ Limeuse,” 
or “ filing machine.” 

The cutting tool of the “shaping machine” reciprocates horizon- 
tally, and in its simplest form is often called the “steam arm.” In this 
the stroke is usually short, say six inches, and no quick return 
motion is given to it. he surfaces cut by it are flat only, and are 
traversed along under the tool by a ratchet movement working a 
screw, having its nut fixed in the table on which the work is placed. 
The more advanced form of this machine is that in which the work 
is stationary, bolted on tables fixed to the bed or frame of the 
machine, and the tool moved along in a travelling head, actuated by 
a ratchet motion and screw, in asomewhat similar way to that of the 
table of the “steam arm.” ‘This mode of operation gives facilities 
for cutting larger objects with more extended surfaces, and at tho 
same time permits a curvilinear and cylindrical outlines being pre- 
duced, the former by a sector and worm motion on the tool box 
itself, giving the tool a radial action, and the latter by fixing the 
cylindrically shaped object on a mandril, made to rotate by a self- 
acting worm and wheel motion attached to the bed of the machine; 
the tool in this case merely reciprocates in the same line, without 
having lateral motion applied to it, the rotation of the work 
itself bringing the successive parts of its surface under the cutting 
edge. 

Various arrangements have been applied to this machine to render 
the speed of the tool greater on returning from than when making 
the cut, one consisting of a spur-wheel, driving, by means of a stud 
in its surface, a shaft revolving eccentrically with it. By this ap- 
paratus the cutting process is made to occupy about three-fifths of 
the period of the revolution of the spur-wheel to which the move- 
ment is attached, the time of the return stroke oceuping the remain- 
ing two-fifths of the revolution. The distance from the centre of 
motion is greater during the cutting than in the return stroke, and 
the power brought to bear upon the tool is proportionately greater 
during that operation. 

Another and very simple method of attaining the samo result is 
the application of a slotted link, radiating from a fixed point, and 
giving motion to the cutting arm at the other extremity by the in- 
tervention of a pin fixed in a revolving disc, and passing through a 
block sliding in the slotted link, Motion is imparted to this dise by 
ordinary spur gearing, and the greater the distance from the centre at 
which the pin is placed the longer the stroke of the cutting tool, 
and the greater at the same time is the difference between the 
cutting and returning speed imparted to it. 

The length of stroke of tool applied to these machines is con- 
iinually increasing, and many “shaping machines” are now con- 
structed with two or more cutting heads upon one bed, so as to give 
greater facilities in fixing the work, and to enable the workman to 
attend to more than one cutting tool at the same time. 

The last form of shaping machine to which it is intended to direct 
attention is that used for the purpose of shaping the sides of nuts 
and the heads of screws o* bolts. ‘These machines have been usually 
made with revolving cutiers, the form now employed having two 
such cutters rotating upon a shaft, their disc faces toothed, and 
placed at such a distance asunder as to allow the exact finished 
dimension of the nut or screw head to pass between them; a series 
of nuts, varying in number according to their size, may be placed on 
a mandril, fixed by jaws and a centre point to the necessary dividing 
plate, and by a sliding movement of the table they can be passed 
between these cutters, so as to finish at once to the required dimen- 
sions the two opposite sides of the range, all the spring and jar 





’ 


| incident to a one-sided cut being avoided by the resistance offered 


by the operation of the second cutting face, Such machines are 
readily applied to a variety of other purposes, such as grooving 
screwing taps, cutting out forked joints, and a large class of similar 
work, the form, diameter, and speed of the circular revolving 
cutters being varied to produce the results desired. 

Wueet Corrine Macuixne.—A machine of a somewhat analogous 
character is the “ wheel cutting machine,” constructed for the pur- 
pose of cutting the teeth of wooden or iron wheel patterns or 
models, whether these are of the ordinary “spur” form or for 
bevel, mitre, or worm wheels. In the older machines the wooden 
or iron pattern required to be cut is placed upon a horizontal 
spindle, under, or at one side of which the headstock, with 
its revolving tool, is fixed upon a slide of sufficient length to 
travel across the toothed face of the pattern wheel. Some of the 
more recent machines have been made to cut pattern and other 


| wheels while fixed in a vertical position; and as in much of the 


spinning machinery now in use wrought-iron toothed wheels are 


| employed, it was needful to construct more ~~ apparatus for 
is case, a greater 


cutting them; amount of production being, in t 
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desideratum than great exactness of form and finish. The pro- 
duction of the revolving cutting tools, employed in these machines 
at a cheaper rate than was possible by hand turning and shaping, 
has been accomplished by the application of the “ pentagraph 
cutting machine,” in which, after undergoing the turning process, 
the serration, or toothing of the steel cutter discs, is effected by 
small revolving cutters, actuated on the “ pentagraph” principle of 

roportionate adjustable arms starting from the shapes required, and 
a ing the cutter up to its work with the most minute accuracy ; 
without some such mode of preparing them it is obvious that these 
cutters would be most costly, and even now, with all modern 
appliances for their production, the value of each, in proportion to 
its size, is still considerable. 

Bott anp Net Screwina Macuive.—A machine which has 
made rapid — of late years is that used for cutting out 
the threads of bolts, screws, and nuts. Many forms and arrange- 
ments of machine are now in use for this purpose, most of them 
consisting of a revolving head, somewhat like a lathe head-stock, 
fitted with a cone-speed pulley, to vary the number of revolutions 
according to the diameter of the bolt and nut to be cut. The cutting 

ies are tixed in a box driven by this head, and the bolt is inserted 
into a sliding frame travelling upon the bed of the machine in front 
of the die box. In most cases the process of passing through the 
dies is repeated twice, and even three times for large bolts, before 
the requisite fulness and quality of thread are obtained. When nuts 
are to be cut they are usually fixed in the sliding frame, and the tap 
inserted in the die box of the revolving head is run through them, 
and the requisite thread at once produced. 

Recently a very ingenious bolt and nut cutting machine has been 
introduced from the United States of America, in which the cutting 
dies consist of three separate tools arranged concentrically in the 
die-box, and kept to their work by curved inclines fixed upon the 
die holding box; the plate forming the front cover of this box has 
attached to it three curved inclines, corresponding with those of the 
die box; the die pieces are notched, so as to fit upon these latter 
inclines, and by these notches they are drawn back when each bolt 
is screwed, and by these means it is at once released. 

The internal portion of the box holding the dies is capable of 
being worked backward and forward by the gearing of the machine 
itself. ‘This backward and forward movement is produced by the 
application of two spur wheels of different diameters, keyed upon 
hollow shafts, one driving the die box when cutting, and the other 
forcing round the curved inclines in such a way as to effect the 
withdrawal of thedies. ‘This latter is thrown into gear by a friction 
clutch box moved by a lever, put into operation by the workman when 
the requisite length of thread is cut, and when the lever is again re- 
leased the smaller wheel isthrown out of gear, and the dies resume their 
cutting position. The machine then works thus:—The bolt to be 
cut is fixed into the sliding frame concentrically and accurately by 
means of “gripping” dies, simultaneously brought together by 
right and left-handed screws; it is then pressed into the die box by 
the action of a ratchet lever, and the dies, formed like chasing tools, 
but with some taper on their cutting faces, completely turn out the 
thread from the surface, and produce, at one passage of the bolt, a 

srfectly finished thread, after which, by means of the lever and 
inclined wedges, the die pieces are at once opened, and the bolt 
withdrawn instantaneously, without stopping the machine or even 
reversing its motion ; thus great economy of time is gained, and 
the work produced is of superior quality to that in which the thread 
is compressed and drawn out by ordinary dies. Nuts are screwed 
in this machine in the manner already described for the usual con- 
struction of machine. 

It will be sufficient for the object of this paper to mention very 
briefly the facilities which now exist for the economical production 
of work in the forging and boiler making processes, as compared 
with the condition of things twenty or thirty years ago. The great 
agent in economising labour in the forge and smith’s shop is the 
steam hammer in its various applications. Originally adopted by 
engineers, more, perhaps, for the purpose of working up economi- 
cally and conveniently the serap wrought iron produced in their 
own establishments, the steam hammer has now become the neces- 
sary adjunct of every well mounted smith’s shop, not only working 
up into useful forgings the scrap iron there to be obtained, but pro- 
ducing pieces of large size, or stamping under conveniently arranged 
dies all possible shapes of iron work, the “fins” or overplus left on 
the edges of which are — sheared away by powerful shearing 
machines, and thus the productions of the steam hammer are, in 
many instances, passed forward into the planing and turning 
shops without the intervention of the smith and his assistant hammer- 
men. 

Steam-power has likewise been usefully employed in similar 
classes of machines for forging bolts, rivets, and other articles of 
that nature where large numbers of objects of similar form are re- 
quired. 

Punching and shearing machines also of enormous power are now 
in constant use for punching plates ljin. thick, and for shearing 
bars, plates, &c., up to 4in., and even 6in., so that all the cutting-otf 

rocesses are effected either by their means or by the employment of 
circular saws running at high velocities, and brought to act upon 
the iron while hot from the hammer, from the rolls, or from the 
amith’s fire. 

The operations of the boiler maker are likewise much facilitated 
by the employment of steam for the rivetting process ; several adap- 
tations of steam rivetting machines have been applied, all of which 
have some peculiar points of excellence. The work produced is 
generally of first-rate quality, tighter in most instances than where 
hand hammers are employed, and obviously the operations of rivet- 
ting are much more rapid, especially where suitable steam cranes 
are used for the convenient manipulation of the larger objects to be 
operated upon. 

A rivetting machine, originally constructed to work by steam, has 
been recently moditied to suit the application of hydraulic power, 
and with results in every way satisfactory. 

From this somewhat rapid survey of the chief classes of work- 
shop tools applied to the construction of steam engines and other 
machinery, it will be seen that the means now placed within the 
reach of the mechanical engineer are vastly superior, both in variety 
and excellence, to those which were at his disposal thirty years ago, 
when locomotion by steam, both on the land and on the water, first 
began to make serious demands upon his constructive powers 
These demands, accompanied as they were by the application of ma- 
chinery to all those branches of manufacturing industry whi+h were 
ready to spring into vigorous existence immediately the necessary 
transport of material was provided for, stimulated the energies of 
constructive minds, and the results may be seen on every side when 
visiting the large establishments of our city. 

As an index of the enormous increase in the application of con- 
structive machines in this country since the year 1890, the following 
figures and facts are placed before you :— 

First.—The exportation of steam engines and other machinery 
has progressed thus :— 











In the five years— 
From 1831 to 1835 total exports of machinery 
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Second.—During these thirty years the whole of our railway 
system at home has grown up, with its thousands of locomotives 
and other accompanying machines. 

Third.—In the same period nearly all our existing steam vessels, 
as well for commercial as for governmental purposes, have been 
brought into being. 

And Fourth.— Our exportation of manufactured cotton, woollen, 
linen, silk, and other goods, implying a corresponding increase of 
machinery for their production, has risen from the sum of 
——— in 1831, tothe almost incredible amount of £152,000,000 
in . 





Without the aid, then, of labour-saving tools, no one can sUp- 

se that the immense increase in the manufacture of machinery 
indicated by the foregoing facts could have taken place. Without 
these tools we must have proceeded at a very much slower speed in 
every department, and when it is considered that the increase in 
the number of these machines involves the corresponding increase 
in the number of workmen employed in their construction, the 
country may congratulate itself on the existence amongst us of a 
large class, not only of well-paid, but of very intelligent work- 
yeople, the demand for whose labour, as in the case of all manu- 
aacing industry, is rapidly increased, in proportion to the appli- 
cation of machinery to cheapen its productions. 


THE BLAKELY CANNON. 

In the Albion of last week we offered a few remarks on the 
facilities for extensive iron working possessed by Liverpool, illus- 
trating those facilities chiefly by reference to the proceedings and 
appliances to be met with in the mammoth establishment belonging 
to and carried on by the Mersey Steel and Iron Company. In thus 
confining our observations to one establishment we were not by 
any means unmindful of the fact that, in Liverpool, there are also 
to be met with numerous other establishments in which the mani- 
pulation of iron on an extensive scale, and with wonderful as well 
as gratifying ingenuity, are carried on with the most satisfactory 
and entire success. Having had an intention of offering a few such 
cursory remarks on the operations conducted at one or two more 
of these establishments, as opportunity might afford, by the kind 
courtesy of Messrs. Fawcett, Prenton, and Company, we intend, in 
the present instance, to make a few observations on some of the 
interesting kinds of iron manufacture which we have witnessed in 
their very ingeniously conducted and interesting works—one of the 
oldest established works of the kind in Liverpool. 

The works here differ in some material respects from those which 
we noticed last week, inasmuch as it is generally considered more 
in the light of an engineering and foundry establishment than as 
connected with the more elementary processes of iron manufacture ; 
but, even glanced at in the view first suggested, the works now 
more immediately referred to present many features of magnitude 
and deep interest. On a recent visit to these works we were sur- 
prised to find in full operation a most extensive series of well-con- 
trived apparatus, adapted to the manufacture of artillery guns, of 
varying magnitude and widely-divergent calibre, from the small 
and light piece of ordnance suited to the exigencies of mountain 
warfare, and discharging a ball of 4 1b. weight up to the huge 
100-pounder suited for the deck of an iron-clad Warrior or Black 
Prince, or fitted to defend, or to assail, the most formidable of de- 
fensive works. Some of these great guns were almost in the ear- 
liest initiatory state of manufacture, others far advanced towards 
completion, while others, again, were perfected and ready for deli- 
very. Nearly all of these powerful implements of war and destruc- 
tion were constructed on what is known as the Blakely principle, 
that is, on the principle invented by Captain Blakely, which is 
recommended as combining great strength of resistance to explosive 
action, immense power of range, and economy as regards first cost. 
The principle on which this formidable implement is constructed 
has been frequently described, yet as it, like most other inventions 
of merit, is exceedingly simple, it may not be out of place here to 
offer a remark or two descriptive of the process. 

In the first instance, the size and consequent proportion of the 
gun having been determined on, a core or heart-piece, forming a 
complete gun, is cast solid on end, the breech being cast undermost, 
and the gun of considerably greater length than is wanted, to insure 
perfect soundness and solidity in the cast. ‘The superiluous length 
is then cut off from the muzzle end, and the gun is bored out to the 
requisite calibre. Captain Blakely’s principle of gun construction, 
however, includes the manufacture of the interior, or central por- 
tion, of steel or of wrought iron, althongh he prefers cast to wrought 
iron, as being, in his estimation, in every way better. So far this 
differs little from the old process of making cast iron cannon ; but 
after the manufacture has been accomplished thus far the process 
invented by Captain Blakely, which, we understand, has been 
secured by patent, comes into operation. This consists of hooping 
the iron or steel gun with a series of steel rings, made of the first- 
class and most tenacious steel. These being bored to the requisite 
diameters, and heated, are placed on the gun at the breech end, ex- 
tending from the trunnions backwards, and completely enclosing the 
breech, and, while at a moderately high temperature, their lateral 
joinings are securely placed together, and as the steel casing, applied 
in the manner stated, contracts by cooling, it forms an inseparable 
and hard binding of finely prepared steel, varying in thick- 
ness from half an inch to three or four, or any number 
of inches, according to the size of the gun and the require- 
ments of the service to which it is to be applied. Besides 
the steel rings referred to in guns of large calibre Captain 
Blakely also introduces a strong binding jacket of cast steel, over 
which he places his binding steel rings, the whole forming a very 
strong support in resistance to the expansive force exercised by the 
explosion of the charge of powder. When the process of cooling, 
and thus securely fastening the formidable steel binding of the 
cannon, has been completed, the exterior surface of the piece is then 
trimmed and fashioned in the ordinary way, on a turning-lathe 
suited in power to the magnitude of the gun. From the preceding 
brief outline it will be seen that the principle and also the manipu- 
lation of this style of gun are founded on strictly scientific principles, 
and on qualities well known as pertaining to the materials used. 
Great care is, of course, requisite to have each casing and ring of 
the precise diameter suited to bring its strength to bear, and this, 
being ascertained by abstruse calculation and numerous experiments, 
forms the only secret of the manufacture. Guns made on this 
principle are said to possess numerous advantages over those 
which are simply cast of iron, and also over those which are 
made altogether of wrought iron. Their superiority over the 
former consisting chiefly in their greater strength, and conse- 
quently on their greater range, as compared with the latter; greater 
cheapness also constitutes an importart advantage; while, in the 
case of the Blakely gun, the trunnion 1 cast in the original 
metal of which the heart-piece or the jacket is formed, they consti- 
tute integral parts of the gun, and require no troublesome process of 
hooping on, and are not liable to be detached from the gun while it 
is in use. ‘The exterior of the gun being finished as suggested, 
and the boring process having also been completed as already stated, 
the implement may now be considered complete, unless it be 
intended to have it made on the improved principle of rifled ord- 
nance, in which case the process of rifling has yet to be gone 
through ; but this, thanks to the inventions of modern science, and 
the ingenious apparatus employed by Messrs.Faweett, Preston,andCo., 
is not an operation of great difficulty or tediousness. Before quitting 
the subject of the manufacture of these guns, it is right to state that, 
Captain Blakely’s great object being to ensure strength at the breech, 
he has designed the exterior aspect of his gun with an especial eye 
to ensure that, and that he adheres, although not exclusively, to the 
principle of muzzle-loading. 

Having got over the digression superinduced by consideration of 
the Blakely gun, it is necessary here to remark that a large demand 
has recently sprung up for those implements of destruction, and 
that Messrs. Fawcett, Preston, and Co.'s establishment affords the 
means and every facility for manufacturing them on any scale and 
in any number. As illustrations of this fact we may mention that, 
on ‘Thursday and Friday, no fewer than fourteen batteries of four 
field guns each were despatched for shipment. These guns were 
complete in all their details and furnishings. They were fully sup- 
plied with carriages, aud had also equipments of elongated explosive 
shells. Besides the guns sent away there were also on the pre- 
mises, in various stages of forwardness, a number of pieces of all 
dimensions, from guns light enough for mountain service up to 




















some of the largest in use, including one 400-pounder, 11ft. long, 
with a 10-in. bore; two 2U0-pounders, each lft. long, with an Shin. 
bore, and 2ft. Gin. in diameter at the breech. Mention having been 
made vi the small guns for mountain warfare, it may not be consi- 





dered as out of place to state, in addition, that many of these were 
in course of being furnished with limbers, made of wrought iron. 
These are so strong, yet light, that even 9-pounder cannon can be 
used in the most mountainous country. 

From the statements already made, however interesting in them- 
selves, as they no doubt are, it must not be inferred even for 
a moment that the operations in this large and important establish- 
ment are confined exclusively to the fabrication of ordnance and the 
means by which these can be brought into effective use. On the 
coutrary, the visitor who is privileged to inspect these works will 
find that its energies and immense resources are also employed in a 
successful manipulation of complicated and valuable machinery of 
every kind. This department, including the manufacture of large 
marine steam-engines of different descriptions; desiccating machi- 
nery for the manufacture of sugar from the cane-juice; mills for 
cleaning and clearing rice; heavy iron castings for different pur- 
poses, and the constant construction of machinery for carrying on 
almost every kind of mechanical operation. As some indication of 
the extent and magnitude of their casting operations we may 
mention that the anvil-block, weighing 32 tons 15 ewt., for the large 
steam-hammer erected a year or two ago at the Mersey Steel and 
Iron Works, was run at a single casting at this foundry ; and that 
the casting, trimming, and fitting of every kind of machinery on a 
commensurate scale of magnitude, and of the most intricate designs, 
are constantly in course of preparation and construction at these 
admirably arranged and extensive works.—Liverpool Albion. 





Means or Sarety oN American Ramways.—An express train on 
the Harlem Railway met with the following adventure pn ‘the 
2nd ult :—When running at thirty-five to forty miles an hour one 
of the back driving axles broke short off at the hub of the whee] 
outside the journal; the wheel continued to revolve till the parallel 
rod broke, i.¢., the strap was stripped off, shearing the bolts, when it 
fell over against the outside angle iron running-board, but its 
bottom part kept on the rail till the end. Since the forward drivers 
had no flanges the three well wheels ran off, shaking up matters 
generally. Upon the instant of the breakdown the engineman pulled 
the cord attached to the Creamer brakes* of the cars, and the train 
was very speedily brought to a standstill, considering that it con- 
sisted of two baggage cars and five passenger cars, all crowded, and 
running down a considerable incline. There was a bridge less 
than fifty yards forward when the train stopped, and as the wreck of 
the after part of the engine, entirely off the track, was rapidly pull- 
ing the tender off also, when a general smash-up must have ensued 
too much importance cannot be attached to the sudden operation of 
the Creamer brakes. We have known other breakdowns on the 
same road to result harmlessly, as far as life and limb were con- 
cerned, by reason of the sudden stoppage of the train at the moment 
of fracture, and we think the Harlem Railroad Company are 
deserving of credit for applying this safety apparatus to all their 
passenger trains, and especially for compelling employés to keep 
it in order, instead of neglecting to wind it up or make the 
attachments to the bell-cord, which is the case on too many 
lines which have gone to all the expense of applying the machinery. 
We noticed, immediately after the accident, the fracture of the 
driving-shaft, and what we believe to be the cause of it. The 
axle was new ip January or February last, the engineman in- 
formed us—one of Ames’-best. The fracture wasas light and flat 
with the hub of the wheel as if it had been sheared off, and the 
outer part of it—a ring of from Lin. to 2in. diameter—was quite 
black, and covered with oil, while the central part was bric¢ht and 
clean, and somewhat crystalline, although it had been jammed and 
rubbed a little, and we could not judge well of the character of the 
iron, But that the entire outer part of the fracture, to a depth of 
liin. to 2in., was old, and blackened by the dirty oil that had 
gradually worked into it, no one could or did doubt. The wonder 
was that the 3-in. core that remained held on so long. Now as to 
the cause. The journal was Gin, in diameter, while the end of the 
axle that went into the wheel was djin., the 4-in. shoulder being 
turned square down toa sharp corner. Exactly in this corner the 
fracture had started, and had by gradual jarring cut down to nearly 
the middle of the shaft. We think this is one of the best illustrations 
of this well-known and generally admitted cause of fracture. The 
difference in the size of the axle at these two points was certainly 
small, but it must be remembered that the immense hub of the cast 
iron driving wheel was in fact the end of the axle, as the latter was 
squeezed firmly into the former, while the remainder of the axle was 
connected with it by a square shculder. The difference in vibration 
therefore, between these two parts was very great. A round or 
beaded shoulder, such as is now always made for crank pins and 
smaller axles, prevents these two sets of vibrations in the heavy 
and the light parts from meeting at the same plane, and breaks 
them up into numerous different vibrations, within a larger space, 
This is the most acceptable theory of such phenomena, but irre- 
spective of theory, the practice is always in this direction, and the 
case mentioned is a very forcible illustration of it.—American Rail- 
way Review. 

Sratistics OF THE CoTTon Merropro.iis.—The population re- 
turns give 94,000 for Manchester and Salford together in 
1801, 811,000 in 1841, and 460,000 in 1861. Manchester pays 
£72,000 a year for its water, and has, in the last thirty years, laid 
down 60 miles of streets, flagged and paved 205 acres, and con- 
structed 137 miles of sewers. ‘This enormous increase of propert 
and population is, of course, based upon cotton, and Mr. Chadwick's 
paper exhibits the progress of cotton imports and cotton manufacture 
tor the last twenty years. In the four years ending 1845 the total 
import of cotton into the United Kingdom was 2,672,0001b.; in the 
three years ending 1848 it was 1,655,0001b.; and in the three years 
ending 1860 it was 3,651,0001b. The one year, 1860, exhibits 
imports to the amount of 1,890,0001b., as compared with 467,000 Ib. 
in 1846, thus proving an increase of 197 per cent. in fourteen years. 
Itis worth while observing, now that our supply of cotton from 
America has become a matter of anxiety, and set us on the look out 
for other cotton-growing soils, that for these fourteen years the pro- 
portion of non-American to American cotton has been, though very 
slightly on the increase, having been only 14 per cent. in 1846, 
which is raised to nearly 20 per cent. in 1860. So much 
for the raw material. The total manufactured goods produced 
in Great Britain amounted in 1830 to 182,000,000 1b. as compared 
with 886,000,000 lb. in 1860. If we convert pounds into yards 
these figures give us in 1830 914,000,000 yards, and in” 1860 
4,431,000,000 yards, or 2,517,000 miles—i.e., a length of cotton 
which would wrap the earth round a hundred times. The 
total value of this manufactured cotton exceeded the revenue 
of the United Kingdom, being £77,000,000. We export more 
than £16,000,000, even deducting the value of the raw material 
—a sum which is, therefore, pure gain in return for labour, 
the amount of actual manufactured cotton exported being 2,765,000 
yards as compared with 1,062,000 in 1846, showing an increase of 
160 per cent. in fourteen years; and the whole value of these 
exports respectively being £42,900,000 as compared with £17,000,000 
in 1846. We come then to the machinery which has turned out all 
this quantity of cotton. ‘The estimated number of spindles in 1840 
was 17,000,000; in 1856, 28,000,000 ; in 1860, 33,000,000. The 
total estimated value of spindles and looms together in 1860 was 
£41,000,000; their combined horse power nearly 110,000; their con- 
sumption of coal nearly 650,000 tons. The wages of the operatives 
may be caleulated at £11,250,000. No single invention has come 
out since that of Sharp's self-acting mule at all equal to the latter 
in the effect of saving labour, but a succession of minuter inven- 
tions has saved labour to the amount of 20 per cent., 40 per cent., 
and 100 per cent. in special departments; and the improvement in 
the spindle has made the thirty-three millions of 1860 do the work 
of thirty-seven millions of the spindle of 1840. Our manufacture 
of machinery is increasing at an annual rate which would require 
an annual increase of 1,240,000 1b. of cotton. 











* These are the brakes referred to, in a leading article on another 


, as about being tested on the South-Eastern Railway.—Ep 
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ON SOME APPLICATIONS OF EBONITE, OR HARD 
INDIA-RUBBER.* 
By H. A. Siuvver. 


Tue material known as hard india-rubber, vulcanite, horn-rubber, 
or, in its most perfect condition, as ebonite, was first obtained by Han- 
cock, although its discovery was also effected by the independent re- 
searches of Goodyear. Ebonite consists of india-rubber, vulcanised, 
with sulphur at a high temperature, which is continued for several 
hours. Asin the case of caoutchouc, or pure india-rubber, the applica- 
tions of this matériel were, until lately, extremely limited. It is princi- 
pally met with in the form of combs, paper knives, and penholders ; 
but its peculiar properties possessed render it available for far more 
important uses. Its acoustic qualities have been utilised in the con- 
struction of stethoscopes, and render it well adapted for ear trumpets, 
and for flutes, and several other wind instruments. Like horn or 
ebony, it may be turned in the lathe, although in practice it is found 
preferable to produce it in moulds of any desired form. It is a most 

yowerful, probably the most powerful negative ideo-electric; and, 
ons not being liable to fracture, it advantageously replaces the 
glass plates of electrical machines. From this fact, and from its 
possessing no hygroscopic attraction for moisture, it may be in- 
ferred that it is also an excellent insulator of electricity. Apart 
from its application in the form of insulators for overground wires— 
to which I have to direct attention in connection with the accom- 
panying table—it is found most useful in the insulation of practical 
and philosophical electrical apparatus, samples of which are here 
present. Sa ‘ 

A recent and valuable application of ebonite is in the construction 
of “ nitrate baths” and other apparatus for use in photography, and 
also for battery cells. In vessels of this material the nitrate of 
silver may, with suitable precautions, be boiled without affecting 
the solution. This process is sometimes necessary, and cannot be 
performed in vessels either of glass or gutta-percha. The battery 
cells, indestructible in other respects, resist even the intense fluid heat 
produced by the addition of concentrated sulphuric acid to water. 
Ina recent number of the Photographic News Mr. M. A. Gaudin 
calls attention to the prejudicial cffect upon silver solutions of the 
tannin contained in the gutta-percha, of which photographic vessels 
are now commonly made. The advantage offered by vessels com- 
bining the resistance to fracture of gutta-percha with the negative 
chemical properties of glass or porcelain, and capable of withstand- 
ing a temperature considerably above 212 deg. without danger of 
bulging or softening, will be duly appreciated by photographers. 

In an ornamental point of view ebonite has been used for cover- 
ing articles of iron or steel, such as buckles for belts or harness, 
thereby rendering them unalterable by oxidation, and substituting 
an equally beautiful material for the metallic surface. It has been 
employed as an imitation of buckhorn handles for knives, and as a 
substitution for horn or ebony in buttons, napkin rings, and various 
ornamental work. In the form of bracelets and similar ornaments 
it advantageously replaces jet, to which substance it bears great 
resemblance withcut being liable to chip or fracture. It has also 
been used for mounting jewellery. 

The table of comparative results obtained with glass, porcelain, 
brown ware, and ebonite insulators for overground wires, gives a 
few unselected tests from the lengthened series by which the great 
superiority of the last-mentioned material is established. It is to 
be observed that the surface of the glass, porcelain, and brown ware 
insulators consists of nearly the same substance, viz., an alkalite or 
earthy silicate, possessed of considerable hygroscopic properties, 
through which it allows of the passage of electricity by the conduc- 
tion of the deposit of atmospheric moisture, besides being in itself 
a better insulator. Ebonite is free from the hygroscopic property 
which thus constitutes so serious an objection to the use of glazed 
insulators. The non-liability to fracture of the ebonite insulators 
is also an important advantage. It will be seen, by inspection of 
the insulators constructed of wood and ebonite, that the latter 
material is protected both from the direct rays of the sun and from 
rain. ‘To those whose experience of overland telegraphy has ren- 
dered them familiar with the numerous causes which inter- 
fere with the efficiency of the apparently simple contrivances 
for pole insulation, the inspection of this insulator may prove 
of interest. Ebonite, like pure caoutchoue in the case of sub- 
marine wires, appears to be “almost specially intended” for the 
insulation of overland wires. 
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N.B.—In the last experiment the number of porcelain insulators used 
was seven, the leakage 36°; whilst twenty-eight ebonite insulators (seven 
each, of four different shapes) were used, loss 1° 50’; it follows, therefore, 
—— escape in porcelain must be x by 4, which gives the following 
resu 
Loss in porcelain insulators 
Loss in ebonite insulators 


° - 144° 
1°50, or nearly 100 times less. 








* British Association, Manchester Meeting 





SUPERHEATING APPLIED TO LOCOMOTIVES. 


Tue ablest writers upon the locomotive have, for years past, urged 
the desirableness of applying the principle of superheating to the 
railway engine, but apparently without realising the object aimed 
at. Ten years ago the want was expressed; six months ago it was 
repeated, proving that in the long interval little or nothing had been 
done towards the development of locomotive machinery for dimi- 
nishing the consumption of fuel. 

In our last issue we quoted a statement of the remarkable saving 
effected by the application of superheating apparatus to marine 
navigation. It was shown that the Peninsular and Oriental Steam 
Navigation Company have been enabled by the use of the apparatus 
so to economise fuel as to effect a clear gain of 1,000,000 dols. per 
annum. 

According to the Toronto Leader the railway world has now an 
opportunity of testing the efficiency of the same process, as applied 
by a newly-invented superheater to the locomotive. It appears that 
Mr. Martin, the superintendent of the locomotive department of the 
western section = the Grand Trunk Railway of Canada, has in- 
vented and patented an apparatus, arranged within the smoke-box, 
whereby an increased power of steam and great economy in the use 
of fuel are obtained. We borrow our Canadian contemporary’s 
general description of the invention and its results :— 

“Fully aliye tothe drawbacks to the highly expensive working 
of the locomotive which arise from condensation, and the large 
quantity of water which is carried with the steam into the cylinders, 
causing loss of power by back pressure, Mr. Martin has brought into 
use a superheating apparatus which, after severe and protracted 
trials, is Pound to work admirably. The value of the superheating 
process as applied to marine engines has long been known; but, 
though the most eminent writers on this branch of engineering have 
repeatedly dwelt upon the desirableness of applying the process to 
the locomotive, the object aimed at has not hitherto been attained. 
Amongst those who have dwelt upon the subject most emphatically 
is Mr. Kinnear Clark, perhaps the ablest and most widely known 
writer on railway machinery, and who has just been appointed by 
the English Commissioners Superintendent of Machinery in the 
approaching Exhibition. For, though superheaters have been tried 
in the smoke-box of the locomotive on other railways, they have 
virtually been failures; an inability to prevent the choking of the 
draft producing an aggravation of the very evil which engineers 
have desired to remedy. To Mr. Martin belongs the credit of having 
perfected an invention which realises the great desideratum—a 
diminished consumption of fuel—and yet avoids the drawbacks 
which have bafiled other inventors. 

“An examination of the Working returns of nearly a score of 
engines running on the Gratid Trunk Railway shows that in no 
instance has Mr. Martin’s superheater failed to improve the engine, 
as well in actual hauling power as in steaming qualities. It is 
impossible without diagrams to illustrate the construction and 
working of the apparatus. We inay, nevertheless, be understood by 
mechanics, when we say that, inasmuch as the position of the bottom 
of the superheater acts as a vacuum chamber, an equalisation of the 
draft is secured, and there is consequently always an abundance of 
steam. The economical result is remarkable. In some engines, 
where the smoke-box was sufficiently capacious to admit of the 
largest superheater, a saving of 30 per cent. has been effected. 
Mr. Martin is modest, however, and contents himself with claiming 
on the average a saving of 20 per cent.; a reduction in the outlay 
upon fuel which railway managers well know how to appreciate. 
As a natural result, the quantity of water consumed is largely 
diminished. We may mention that the saving effected by the 
superheater is rendered all the more noticeable by the fact that the 
engines furnished with the apparatus were originally fitted with 
the American “ petticoat” pipe, which is admitted to be a good 
equaliser of the draft. 

“The superheaters used on the Grand Trunk are usually made of 
cast iron, g-in. thickness, with wrought iron tubes of sixteen 
wire gauge. Some are of copper with copper tubes. No ferules 
are employed, The steam pipes are joined with the loose brass ring 
used in ordinary practive; and although some of the engines, 
with the apparatus, have run two years, no trouble has been 
experienced from leaky joints or tubes, or in the working of the 
valves or pistons. ‘Che cost of the apparatus, when applied toa 
number of engines, is, we learn, 75 dols per set.” 

Our Canadian correspondent, who visited the Grand Trunk 
Works at Toronto, for the purpose of ascertaining more precisely 
the mode of operating and the comparative economy, informs us 
that the Leader’s statement is not over coloured. ‘The apparatus 
produces an increased draft through the lower and side flues of the 
boiler, and the superheating of the steam by the use of the waste 
gases of combustion ; and the saving effected ranges from 20 to 30 
per cent. of the outlay upon fuel. ‘To be specific, our correspondent 
sends us a statement taken from the monthly returns of the depart- 
ment, where it was possible engines of different classes have been 
selected as examples, and placed in comparison with former working 
without the apparatus. As the company had no freight engines 
fitted with the apparatus in 1860, two engines, representatives of a 
class, have been compared with engines of the same class without 
superheaters, for the same months, namely, June and July. It will 
be seen that the freight engines exhibit a marked improvement, 
although it is alleged that the use of unseasoned wood during the 
present year renders the comparison less favourable than it might 
otherwise have been. 

PASSENGER ENGINES WITHOUT 

SuPERHEATERS. 
No. of Av. No.of Wood cons’d 








PAssENGER ENGINES WITH 
SUPERHEATERS, 
No.of Av. No.of Wood cons’d 


Date. engine. cars, permilerun, Date. engine, cars. permilerun, 
1860. 199 54 2°66 1861. 199 54 2-29 

— 99 37 1°57 _ 99 38 1°22 

_ 95 37 1:58 i— 95 3°6 1-22 

_ 94 35 1°50 — 94 37 95 

_ 4°6 1°96 — 65 50 1-68 
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Freicur ENGrnes witnout | 
SUPERHEATERS. 

No. of Av. No. of Wood cons’d 





‘REIGHT ENGINES WITH 
SUPERHEATERS. 
No, of Av. No. of Wood cons’d 





Date. engine. cars, per milerun, Date, engine. cars. permile run, 
1860. 158* 12-4 2°58 1861. 159* 16-4 1-96 

=- 152* 158 2-65 — +202 12:7 2°29 

— f201f 78 2°34 —American Railway Review. 


* Of the same class. + Of the same class, t Mixed train of freight 


and passengers, 





Acapemy oF Scrences.—M. Leverrier read a paper on the nomen- 
clature of the small planets. Astronomers have hitherto been in 
the habit of giving each of the telescopic planets a name, such as 
Flora, Vesta, Doris, &c. M. Leverrier asks whether it would not 
be better to mark them with the number denotirig the order of their 
discovery, and add to this the name of the discoverer, thus, for in- 
stance—(8) Hind; (40) Goldschmidt ; (63) Gasparis, &e. This sys- 
tem of nomenclature had been objected to by Mr. Hind, on the 
ground that astronomers would be confused by the juxtaposition of 
numbers and names; M. Leverrier, on the other hand, in defence 
of his plan, asks whether astronomers believe that the number of 
small planets is limited, or the contrary? If limited, the present 
system may be persisted in; but, if unlimited, it must in the end be 
abandoned, and in that case the sooner the better. M. Biot commu- 
nicated two letters from M. Valz, honorary director of the Obser- 
vatory at Marseilles, in which he repeats his assertion that the 
earth passed through the comet's tail on the 30th of June last, and 
in support of this opinion computes the position of the tail, the 
situation of the earth, &c. It is a curious fact that, on such a mathe- 
matical question as the inclination of a comet's tail, and the position 
of that body and the earth at a given moment, there should be two, 
and even three opinions; for our readers must recollect that 
Messrs. Hind, Liais, and Valz all admit that the comet's tail swept 
the earth, but neither agree as to the hour or the day; while 
M. Leverrier has cast great doubts upon the occurrence. 








MISCELLANEA, 


Tue directors of the Indus Steam Flotilla are advertising for 4 
superintendent at £700 per annum. 

Tue Sicilia, fitted with machinery on Rowan’s patent, has put 
into Falmouth, with her boilers disabled. 

Tue death of Joseph Field, Esq., of the eminent firm of Messrs, 
Maudslay, Field, and Sons, is announced this week. 

Tue clipper ship Fiery Cross, which has just made a remarkably 
rapid homeward voyage from China, has steel masts. 

Tue Black Prince is expected to leave the Clyde for Portsmouth 
in about a month. She will be rigged with jury-masts only. 

Joun Bernarv Locke, Esq., eldest brother of the late Joseph 
Locke, Esq., M.P., C.E., died at his residence in Stoke Newington 
on the 16th ult. 

Tue South Eastern Railway Company's new boat, Victoria, made 
the passage on Monday, from Boulogne to Folkestone, in 1h. 29m., 
the shortest trip on record. 

Tue solid 68-lb, shot told much more severely, it appears, 
upon Captain Coles’ shield, during the recent experiments, than any 
of the 100 1b, projectiles fired from the Armstrong gun. 

Tue Lavy or tae Lake, the second of the improved steamboats, 
made somewhat upon the American model, for the Southampton and 
Isle of Wight Improved Steam Packet Company, made her first 
trial trip in Southampton water on the 26th ult. The working, as 
well as the construction of the craft, proved most satisfactory to all 
on board. 

Tue Great Exurarrion.—The 30th of September was the last day 
on which applications for space were received. The total number 
of applicants from Great Britain and Ireland amounts, speaking 
roughly; to 10,000, and, as might be expected, a very large number 
of these have only come forward at the last moment. On Friday, 
the 27th, 200 applications came in; on Saturday, 300; on Monday, 
500; and on Tuesday, the last day, nearly 600. 

A COLLISION occurred on Wednesday week, on the West Midland 
Railway, near Droitwich. A passenger train ran into a goods train, 
severely injuring a number of passengers. The passenger train 
had the signal to stop when at a distance of 480 yards from the 
train into which it ran, but notwithstanding that the engine was 
reversed, sand let upon the rails, and the brakes (what few there 
were) applied the force of the train was hardly checked in that distance. 

Aw additional length of 25 miles of the Bahia and San Francisco 
Railway were opened on the 9th of September. A special train, 
conveying the Vice-President of the province and 300 of the prin- 
cipal inhabitants, passed over the line to the present terminal station 
at Feira Velha. The works in many parts are of a heavy character, 
comprising large clay and rock cuttings, a tunnel of 250 lineal yards, 
and a viaduct of 400ft. The works on the remaining sections of 
the line are being pushed on vigorously, and are expected to be 
completed by the end of 1862—12 months earlier than the contract 
time. 

Tne Eugenie paddle-steamer, built by Messrs. Samuelson and 
Co., for the the South Eastern Railway Company, and a sister 
vessel to the Victoria, belonging to the same company, made her 
ee trial trip on Friday week. The above two vessels will 

orm a line for conveyance of passengers between Folkestone and 
Boulogne, with a view to the enlarged continental traffic of the 
second exhibition year, ‘The Eugenie is fitted with boilers fore and 
aft, also with two oscillating cylinders 58in, in diameter, 4ft. 6in, 
stroke. She proceeded down the Humber at an average speed of 
between 16 and 17 knots an hour. 

Tue following appointments of naval engineers have been made 
since our last :—J. N. Wilson, engineer, to the Cumberland, for the 
Lee; J. TT’. Harris, acting first-class assistant-engineer, to the 
Doterel; W. H. Jenkins, acting engineer, to the Doterel; J. 
M’Gregor, acting second-class assistant-engineer, to the Doterel; 
Robert W. Allison, acting second-class assistant-engineer, to the 
Indus, for the Avon; William Jones, acting second-class assistant- 
engineer, to the Warrior; W. Gilbert, W. Bedford, and G. 
Williamson, acting second-class assistant-engineers, to the Asia; 
and James 8. Pidgeon, acting second-class assistant-engineer, to the 
Cumberland. 

A Suiuuixe pamphlet of great intrinsic value has been for some 
time published by Mr. Weale, of Holborn, upon the subject of 
Horse Railways. The author is Mr. Charles Burn, C.E., and in his 
essay he has entered in the most complete manner upon both the 
financial and mechanical consideration of the subject, giving, 
especially, a very large amount of information regarding the street 
railroads of the United States, in the cities of which country the 
railway cars afford, indeed, about the only recognised means of 
communication for all classes. ‘The extension of horse railways in 
this kingdom renders such information peculiarly acceptable at 
present, and it will not, indeed, be found less useful to the engineer 
in general practice than to the borough and district surveyors, and 
to contractors, and iron masters contemplating undertakings in 
connection with such works. 

‘Tere seems to be little doubt of the complete success of the arte- 
sian well at l’assy, near Paris. Since the water first rose, in May last, 
when the borer reached a bed of sand at the depth of 1,827ft., the 
works have been prosecuted with great activity, and at the depth of 
1,922ft.—151ft. lower than the well of Grenelle—just below the 
green sand stratum, the water rose, on ‘Tuesday week, with sufli- 
cient force to drive out the sand which had previously impeded its 
passage. For some hours the water discharged was discoloured, 
and mixed with green sand; but it has gradually cleared, and also 
hourly increased in quantity. Its temperature is 28 deg. centi- 
grade, andin quality it is exactly the same as the water of the well 
at Grenelle, Which does not seem to have been at all affected in the 
quantity it yields by the supply sent up at Passy. The works of 
this latter were begun en the 15th of September, 1855, and have 
been continued ever since with little intermission. 

Tue traffic receipts of railways in the kingdom for the week 
ending the 21st of September amounted to £577,565, and for the 
corresponding week of last year to £562,185, showing an increase of 
£15,430. The gross receipts of the eight railways having their 
termini in the metropolis amounted to £270,848, and for the corre- 
sponding week of 1860 to £258,748, showing an increase of £11,600. 
‘The increase on the Eastern Counties Railway amounted to £3,124; 
on the Great Northern to £6,556; on the Great Western to £1,505; 
on the London, Brighton, and Bouth Coast to £689; and on the 
London and South-Western to £1,235—total, £13,109. But from 
this must be deducted £460, the decrease on the London and North- 
Western, £83 on the London and Blackwall, and £966 on the South- 
Eastern, together £1,509, leaving the increase, as above, £11,600. 
The receipts on the other lines in the United Kingdom amounted to 
£307,217, and for the corresponding week of last year to £303,887, 
showing an increase of £3,830, which, added to the increase on the 
metropolitan lines, makes the total increase £15,430 as compared 
with the corresponding week of 1860. 

By direction of the Ordnance Select Committee a series of trials 
has been made at Sheerness for the purpose of testing the efficiency 
of a new system of night signalling, by means of the oxhydrogen 
lime light, the invention of Captain Bolton, and also claimed lately 
in our columns by Mr. H. P. Tuttle, of the Observatory at Cam- 
bridge, U.S. One of the signals was placed at Southend, a distance 
of nearly six miles in a straight line, and the other at Sheerness. 
The experiments commenced at nine o'clock in the evening, and 
signals were received with astonishing — at Sheerness from 
Southend, and vice versd. The apparatus is of exceedingly simple 
construction, and is easily worked. The method in which it is used 
bears a great similarity to that in which the ordinary telegraph is 
worked. Its correctness in recording and transmitting messages of 
any length or difficulty must prove of great importance in the event 
of acampaign. The invention is to be subjected to some further 
trials on board the Excellent training ship at Portsmouth, when the 
distance between the points of communication will be considerably 
Notwithstanding the dulness of the weather during the 

















increased. 


experiments at Sheerness, the signals were remarkably bright, the 
beautiful lime-light shining out over the water with astonishing 
brilliancy, and being clearly discernible by the naked eye without 
there being the least chance of misinterpreting the indications. 
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DAVIES AND ALLEN’S SAFETY VALVES. 


Tn1s improvement, as carried out by Messrs. Allen, Harrison, and 
Co., of Manchester, consists in introducing a second valve, of 
smaller diameter, placed immediately below, and attached to the 
ordinary safety valve, as shown in Fig. 1; through the seat of which 
small valve (being placed in direct communication with the crown 
of the furnace through the expansion pipe shown in Fig. 2), a jet 
of steam will be emitted into the furnace whenever the upper valve 
rises through excess of pressure, thus not only damping the fire and 














saving both fuel and water, as well as rendering it unnecessary for 
the fireman to alter the damper or open the doors, but furnishing 
an additional outlet in case of any sudden increase of temperature. 
By this means also a fireman may rely upon finding both his fire 
and water in good condition when he arrives to start his engine in 
the morning or at meal times. They may be seen in operation, and 
all particulars obtained on application to the sole manufacturers, 


EVANS’ RAILWAY WHEELS. 

Tuts invention, by Daniel Evans, of Stratford, Essex, has for its 
object improvements in the manufacture of railway and other wheels. 
For these purposes the flanged tyre is rolled or formed with an in- 
terior rib or projection, the sides of which are made to incline to the 
inner surface of the tyre so as to form a dovetail section or other 
section of such like form as will prevent the projecting rib passing 
outwards from between two surfaces, one on either side, which com- 
bine the tyre with the nave. These two sides consist of two circular 
plates or dises formed with flanges at their outer edges which pro- 
ject inwards, the edges of such flanges being formed to correspond 
with the sides of the inner rib or projection on the tyre, so that, 
when the two side plates are fixed in their places, no part of the 
tyre, though broken into many pieces, will be able to get away or 
be thrown off from the side plates. The nave may consist of an 
inner cylinder of somewhat larger diameter than the central holes 
or openings through the side dises or plates, and such cylinder is 
extended at each end, but of less diameter, so as to passthrough and 
fit the central openings in the two side plates or dises, and provision 
is made for fixing plates or washers on the ends of the cylindrical 
nave outside of the side plates or discs. The two side dises or 
plates should: be parallel to each other and vertical. The two 
side plates or discs may bo fixed together, and to the tyre by bolts 
passing through them, and upset or rivetted at their ends, or other- 
wise fixed. 


FIC.I. 


FIG:2 








Fig. 1 is a side view, and Fig. 2 a vertical section, of a wheel so 
constructed. a is the tyre with an interior rib or projection «, the 
sides of which incline so that the section, as it appears in Fg. 2, is 
of dovetail form; 6, 4, are two dises or surfaces, one on either side, 
which combine the tyre with the nave; 6, 6!, are flanges on the 
outer edges of these dises. The flanges project inwards and embrace 
the rib a! of the tyre to which they are secured by bolts ¢,¢; disa 
cast nave confined between the dises 4, 6, and secured to them by 
bolts d'; e, e, are washers on which the heads and nuts of the bolts a! 
rest. The dises 6 and the washers e are made accurately to fit the 
nave d, and the parts are forced together by hydraulic pressure. 
The flanges on the dises 6 are produced by welding a bar of iron 
around the edge of each disc, and afterwards turning these flanges 
and the rib a! on the tyre. : 









Tar Exaterron Beripinc.—Perhaps the most novel and interest- 
ing portion of the works at present consists of scaffolding. ‘That 
intended for the erection of the eastern dome is finished to the 
height of 180ft., and is probably the largest timber seaffold ever erected 
in thiscountry. It consists of about 30,000 cubic feet of timber piled up 
in eight stories. The corresponding scaffold at the other end of 
the nave is nearly half done. In order to raise the ribs of the nave, 
@ travelling scaffold has been erected, to move on a tram throughout 
its entire length. This beautiful piece of workmanship is about 95ft. 
high, and has cost the contractors the sum of £500 at least. Not- 
withstanding its sizo and weight, it can be run along the tran by 
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Tuts invention, by Andrew Barclay, of Kilmarnock, relates to 
the arrangement and construction of steam engines which are more 
particularly applicable to the raising of water from mines and other 
similar places. Under one modification, the cylinder of the engine 
isarranged at the side of the mouth of the shaft up which the water 
is to be raised. The cylinder is bolted down to a suitable sub- 
structure or foundation, and is placed upon this so as to stand quite 
clear of the mouth of the shaft, or it may project to a small extent 
over it. Tho piston rod is connected to an overhead beam; the 
connection to this beam is not made at the centre, but at such a dis- 
tance from the end as to allow of the front extremity overhanging 
the mouth of the contiguous shaft, and admit of the easy connection 
of the pump rods thereto ; the other portion of the beam, which 
may be about three parts of its length from the point of connection 
with the piston rod, extends backwards away from the mouth of 
the shaft, the extremity of the beam being jointed to a vertical 
rocking shaft, which serves to sustain the overhanging end, the air 
pump is conveniently arranged between the cylinder and the end 
rocking shaft, the pump rod being connected to the beam over- 
head. 

In engines arrang 
directly to ths over 







<1 in this manner the pump rods are connected 
anging portion of the beam, so that they are 


out of the way of the pumping gear. The arrangement of these 
engines may also be modified so as to have the cylinder fitted above 
the beam; in this case the beam is arranged ina cavity made 
in the foundation or other convenient position; the fore end of 
the beam projects over the mouth of the shaft so as to be clear 
of the other parts of the engine, and the other working details 
are arranged In any convenient manner. In lieu of this mode 
the cylinder may be placed on one side of the shaft, and the beam 
arranged to extend across the shaft: the extremity of the beam is 
connected to the piston rod, and the pump rods are attached to the 
beam at the part which is directly over the mouth of the shaft. 
These engines, while they possess the advantages of the beam engine, 
are much more economical in prime cost, as the expense of a costly 
foundation and house is avoided, at the same time all the parts are 
easy of access. 

Another arrangement or modification of the pumping engine, and 
which is more especially adapted for engines of considerable n i 
tude, in which the beam is of great weight, consists in plac 
cylinder immediately at the edge of the shaft and connecting it to the 
beam overhead, the beam being carried in bearings fitted on a pillar 
of masonry or wall contiguous to the cylinder. One extremity of 
the beam extends a little beyond the cylinder, and to this overhang- 
ing part the pump rods are jointed, and are carried down the shaft 
immediately beneath. In places where water can be raised from 
different levels in a pit, it is convenient to connect a second set of 
pump rods to the free extremity of the beam which extends out 
beyond the supporting pillar or wall. 








place may be removed or prevented from accumulating. 
The illustration represents a partially sectional elevation of one 
modification of pumping engine. ‘The engine is arranged at the 











side of the shaft upen a foundation or substructure of masonry A, 
on the outer edge of which the cylinder B is fixed. The upper end 
of the piston rod C is connected to the duplex beam D, at a point 





about one-fourth of its length from the outer extremity which over- 
hangs, to a small extent, the face of the masonry A. To this over- 
hanging part is attached the pump rod E, which descends directly 
down the shaft. The inner end of the beam D is supported by the 





four men. 


upper end of the vertical shaft F, which is carried in a bearing 


perfectly free from any obstruction, and may be readily disconnected | 
without interfering with any part of the engine, which is wholly | 


In this way the water which | 
may collect in the upper as wellas the lower levels of the pit or other | 


bolted to the masonry A, and rocks to and fro in accordance with 
the reciprocatory motion of the beam. The cylinder cover G 
has cast in it a laterally branching tubular passage which opens into 
the column H; this column is arranged in a vertical position 
parallel to the cylinder. The column H is open throughout its 
length, and it communicates at the lower part with the steam passage I 
leading to the condenser J. This steam passage I extends across 
the engine the full width of the column H, on the further side of 
which is fitted a valve box, for the admission of the steam to the lower 
side of the piston. A longitudinal section of this portion of the 
engine is shown in Fig. 2, in which the relative positions of the 
steam and exhaust valves are clearly shown. The steam passes from the 
| steam pipe K and through the valvular opening which is controlled 
| by the valve L to the passage M, communicating by the steam port 
| with the lower part of the cylinder B. After the steam has exerted 
| its pressure on the piston, the valve N is opened to the exhaust, and 
| the steam flows through the valvular opening down to the con- 
| denser J, in which the air pump O is arranged. On the condenser 
| 
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| cover are fitted two standards P, which form a guide for the upper 
end of the air-pump bucket rod Q; the extremity of this rod has 
keyed to it the connecting rod R. ‘The upper end of this rod works 
on a crosshead passing through the duplex beam D; the crosshead 
has keyed to its projecting extremities the radius rods 8, which are 
centred on the upper ends of the standards ‘I’, bolted down to the 
ey linder cover G. 

‘he water of condensation, which is raised by the air-pump 
bucket to the upper part of the condenser, flows partly away by the 
opening U to the cistern or other receptacle, and partly through the 
valve V to the pump W, by means of which it is forced through 
the valve X to the boiler. The steam and exhaust valves are 
operated from the cross head Y of the air-pump bucket rod; to one 
extremity of the cross head is attached a pendent lever, which has a 
stud or tappet projecting from it. The motion of the rod brings 
this tappet in contact with a tail piece Z, pendent from the rocking 
shaft a, on which is fitted the curved arm or cam 4, which raises 
| the lever c, to which the spindles of the valves are connected; a 
counterweight is attached to the shaft @, which brings it back to its 
normal position when liberated from the tappet on the air-pump 
bracket rod; this causes the catch d to depress the lever c, and thus 
reverse the motion of the valves. The lever c is arranged so as to 
be operated by hand, when required, and it is connected by the link e 
to the cataract, by means of which the speed of the engine is 
regulated. A corresponding arrangement of the lever ¢ and its 
| connected parts is fitted on the opposite side of the column H, and 
actuated in like manner. With this arrangement of the engine the 
mouth of the shaft is kept entirely clear and free from any over- 
hanging portion of the engine. In, this way the pump rods 
are entirely free from any obstruction whatever, which admits of 
their being connected and disconnected in the readiest manner 
possible, as well as being at all times accessible. 





A PARLIAMENTARY return, just issued, gives the total number of 
smoke-consuming furnaces in the various police districts of the 
metropolis at 7,875, including 265 furnaces fitted in steam boats on 
the Thames. The number cf convictions sought for and obtained 
before the magistrates in respect of smoke nuisa since the 
operation of the Act in 1854, amounts to 672. There are O4 dif- 
ferent constructions of apparatus at the various manufactories, 
works, &c., in the metropolis, all of which work well, and prevent 
nuisance from smoke. The number of furnaces in the City of 

| London is 397, the convictions two, and five p ersons are employed 
as examiners of furnaces. 
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Tus invention, by John Robinson, of Rochdale, relates to a | pair of wheels at c; atd is the main shaft of the machine, upon 
sawing machine which may be transported from place to place, and | each end of which is mounted a fly-wheel, one of which is shown at e ; 


may be used without the support of walls or other permanent erec- 
tions. To this end the operating parts and the framing are con- 
structed so that they constitute a machine complete in itself, provided 
with wheels for the purpose of enabling it to be moved in its com- 
plete form. This machine is provided with a foundation beam or 
plate which is capable of being loweredso as to afford a solid bearing 
upon the ground, and which may be done by sinking the wheels. 
The main shaft is provided on each side with a fly-wheel, either of 
which is used for driving the machines instead of a pulley. 

In the illustration the framework of the machine is shown at a, 
one side of which is extended so as to carry a pair of wheels at d, 
mounted upon an axle which is cap: ble of locking, after the manner 
of ordinary carriages; the other side of the framework carries another 








MRINBAULT, 


Tus invention, by James Young, of Limefield, county of Edin- 
burgh, N. I, relates to improvements in apparatus for distilling 
bituminous coals and other bituminous substances, and consists in a 
series of vessels or chambers constructed of stone, brick, or other 
suitable material arranged inany convenient form, and communicating 
with each other. For convenience sake we may describe this apparatus 
as applied to the distillation of bituminous coals for the purpose of 
obtaining crude oil. 

The vessels or chambers being placed side by side or in a circle, 
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W.RIMBAULT, 


these fly-wheels are used instead of the usual driving pulleys, so 
that the machine may be driven at either side at pleasure, ‘The 
frame for carrying the saws is shown at /, actuated by means of the 
erank g and the connecting rod A, in the usual manner, The feed 
apparatus is of that arrangement known as the silent motion, con- 
sisting of a friction-wheel i actuated by means of the clamp 4, which 
is caused to reciprocate by the eccentric / and levers m. The 
carriages x and pressure apparatus o are of the usual construction. 
The whole log frame may be drawn upon the wheels, and when in 
the desired position the ground may be removed so as to allow the 
wheels to descend until a solid bearing is obtained by the part p of 
the framing bearing upon the ground. The machine may then be put 
to work by driving it on the one side or the other, as most convenient. 














or in any other convenient position, are first filled with the 
bituminous coal or other substance to be treated. A jet of steam of 
the temperature necessary for effecting the distillation is then 
admitted into the first vessel of the series, and passing through the 
contents of the vessel raises the temperature thereof to its own heat 
or nearly so, and is then by an outlet pipe carried to the second 
vessel, through the contents of which it passes, as before, being again 
carried to the third vessel, and so on throughout the series; the 





oils as they are condensed and the condensed steam being withdrawn 








from the vessels, After the oil has been distilled off the contents of 
the first vessel the steam is cut off from that vessel and applied 
directly to the second vessel; the contents of the first vessel are 
then withdrawn therefrom, and that vessel is again filled with 
bituminous coals or other substances to be distilled, and made the 
last of the series, and so on, so that the process is a continuous one. 
The permanent gas necessarily arising in the process will pass away 
from the vessel, which, for the time being, is the last of the series. 


Fig. 1 is an elevation partially in section of an apparatus suitable 
for treating or distilling bituminous substances such as are not 
readily fused by heat, and Fig. 2 is a plan corresponding to Fig. 1. 
Fig. 3 is a partially sectional elevation of another modification of the 
same apparatus, showing a series of chambers arranged for treating 
bituminous substances. Fig. 4 is a plan of the apparatus correspond- 
ing to Fig. 3. 

According to the first modification of the apparatus, shown in 
Figs. 1 and 2, the distilling chamber A is an iron vessel of a 
cylindrical form, the bottom of the chamber is slightly rounded 
to a convex figure externally. The upper part of each vessel A has 
a central opening, through which the bituminous matter to be 
distilled is passed. The opening is fitted with a cover B, which is 
luted and fastened down by means of a screw C during the distilling 
operation. The screw C passes through a cross bar fitted in snugs 
cast on the top of the chamber A. The short pipe D, which opens 
into the upper part of the chamber, serves to convey steam into the 
charge of biturninous material. ‘The chamber is also provided with 
a second pipe KE, which extends downwards within the vessel nearly 
to the bottom. A series of these distilling vessels are arranged in any 
convenient manner, so as to communicate one with another by means 
of elbow or branch pipes. 

In Fig. 1 and 2, a series of eight distilling vessels aro shown by 
way of example, arranged in a circular figure. The chambers or 
vessels A are set in the brickwork F'; the inlet pipe D, of one of the 
series, is connected with a steam pipe G, which communicates with 
a boiler arranged in convenient proximity to the distilling apparatus, 
and with suitable provision for superheating the supply of steam. 
This part of the arrangement, however, forms no part of the present 
invention. The steam pipe G is carried up the centre of the series 
of chambers A, and the upper part is fitted with a double elbow or 
U pipe H, which is made with tapered ends, so that it may be readily 
removed from the inlet pipe of one chamber A to another, when the 
charge of bituminous substance has been sufliciently distilled, to the 
inlet pipe of the next chamber. The several chambers or vessels A 
are connected one with another by means of the elbow pipes I, each 
of which connects the outlet pipe E of one vessel with the inlet 
pipe D of the next or adjoining vessel. The liquid products of 
distillation, as they are separated by the action of the steam, are 
carried off from the vessels A by means of the bent pipes J, project- 
ing laterally from the vessels A. Beneath the pipes J, suitable 
receptacles are placed to receive the liquid products as they flow from 
the bituminous substances under the influence of the superheated 
steam. The steam, which is heated up to the temperature necessary 
to effect the distillation, is passed into the first vessel A, where it 
acts upon the bituminous matter, and as it passes down through the 
charge it separates and carries the oily product to the bottom of the 
vessel, where it partly flows off by the pipe J. The steam then 
passes from the first distilling vessel, and flows up the outlet steam 
pipe D into the next vessel A, imparting heat to the bituminous 
material in this vessel; it then passes into the next vessel and 
so on throughout the series. When the charge in the first 
vessel is sufliciently distilled, the steam pipe H is shifted from 
the inlet pipe D of the first vessel to that of the second, and so 
on as each charge of bituminous material is distilled. In this 
manner one of the distilling chambers or vessels is successively dis- 
connected from the rest, with the view of allowing the coke or 
residual product of distillation to be withdrawn therefrom, and a 
fresh charge is introduced. The gaseous product of distillation, or 
non-condensable fluid, is carried off by means of the pipe K, which 
is connected with the last vessel A of the series in use. This 
gaseous product may be sent through an ordinary gas condenser to 
condense any liquid products that may remain in it. The pipe K is 
then shifted on to the next vessel A, as the charges are distilled in 
succession. 

According to the example here given, and the mode of operating, 
seven of the distilling vessels are kept simultaneously in operation, 
whilst one is being discharged and refilled. 

In Figs. 3 and 4 is shown another modification or arrangement of 
apparatus suitable for treating or distilling bituminous substances, 
This apparatus consists of a series of distilling chambers A, which 
are formed of slabs of stone or fire-clay, jointed with fire-clay or 
other cement, and held together by means of tie-rods and nuts, 
The slabs of stone or fire-clay are, in this modification, arranged to 
form chambers of the figure shown in the plan ; and these chambers, 
being placed side to side, form the octagonal structure delineated 
in Fig. 4, and containing eight chambers. The lower part of each 
chamber is moulded, or otherwise formed, to a concave figure inter- 
nally, and the top has an opening in it for charging the chamber 
with the bituminous substance. This opening is closed by a cover B, 
which is luted and fastened down by a cross bar and screw, or other 
convenient means. ‘The steam-pipe G passes from the superheating 
furnace up through the centre of the group of chambers; the upper 
part of the central space around the pipe being covered in by flags 
or tiles G. The steam is conveyed, by the double elbow-pipe H, to 
the first of the series of chambers A; it passes through the mass of 
bituminous substance, and then up the pipe E, and by the elbow- 
pipe I, into the next chamber A, and so on, from chamber to 
chamber, throughout the series. ‘The gaseous and non-condensable 
matter, being carried off by the pipe K, may be treatedin the manner 
hereinbefore described, namely, by passing it through a condenser. 
The heated steam, coming in contact with the bituminous substance, 
separates the liquid products which flow off by the pipes J into suit- 
able receptacles. Lach chamber is provided with an opening and 
door L at the lower part, to enable the workman to withdraw the 
coke from the chamber. The chambers are successively brought 
into operation by shifting the steam-pipe from ono to another, as 
before described. 





Sream Surpsurpine at Sypvey.—The river steamboat Ulmarra, 
built by Captain Rountree, at his dockyard, Waterview Bay, to the 
order of the Clarence and Richmond River Steam Navigation Com- 
pany, is a stern-wheel steamboat, intended to convey passengers 
and produce on the Clarence River, to and from the various stations 
beyond Grafton, for which service the company’s sea steamers, b 
reason of their draft of water, cannot be made available. She will 
also be found of eminent service in crossing the bar and landing 
passengers and cargo on such emergencies as have only lately 
occurred, when, in consequence of the state of the bar, ingress to 
the river from the sea by the steamers was rendered impossible for 
many days. ‘The dimensions of the Ulmarra are as follow :— 
Length, 86ft.; width, 16ft.; depth, 5ft. Gin. She is built of Kauri 
pine, which is a light timber, admirably adapted for river boats draw- 
ing but little water. Her deck fittings are of Australian cedar; she is 
copper-sheathed and copper-fastened, and fitted with a horizontal 
high-pressure engine of 16-horse power, with a tubular boiler, and 
is propelled by one paddle-wheel only, fixed over the stern. Her 
accommodations for freight, of which maize will be the principal 
item, are sufficient to receive 600 bags or 2,100 bushels; whilst the 
comfortable deck compartments are roomy enough for sixteen pas- 
sengers ; and thus loaded, it is estimated that her draught of water 
will be but 8ft., and that her speed will be eight knots an hour. 
With all her machinery on board her draught of water was only 4in. 
forward, and lft. 10in. aft. This stern-wheel steamboat, whose 
peculiar construction is so well fitted for the navigation of the 
shallow branches of our rivers, is only the second which has yet 
been built in this colony; and the first, the Commissary General, 
was launched at Captain Rountree’s dockyard about two years ago, 
and has since done service on the Parramatta River. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





GIFFARD’S INJECTOR. 


Sim,—Mr. Schiele’s explanation of the cause and action of the 
injector, in Tue Enorneer of the 20th ult., seems to me to be even a 
more unhappy illustration than his former reasonings in regard to 
the same matter. 

As I have given much thought and attention to the subject, and 
have seen and heard of the injector and its applications as much as 
almost any one, permit me to make some statements on the influences 
actuating the working of the injector, and therefrom deduce conclu- 
sions as to the cause of its action. 

The applications, conditions of working, and result of effect pro- 
duced, are too various, and would occupy too much space in your 
valuable paper to enumerate. I, therefore, confine myself within 
the narrowest limits possible, and communicate the result and 
investigation of the action of an injector under usual circumstances 
and applications. 

The most perfect action and effect of the injector takes place 
when the steam and feed water employed are respectively in their 
purest state and most extreme opposite state of temperature, that is 
the steam to be used neither over-heated nor with water in 
suspension, and the feed water at its lowest possible temperature. 
The quantity of steam and water used must be in proportion to 
their temperatures. 

The quantity of water injected is in proportion to the quantity of 
steam used, and is proportionate to the difference of the temperature 
of the feed to the temperature of the injected water. The quantity 
of injected water increases with the increase of the steam pressure, 
and is in proportion to the density of steam employed. The quantity 
of injected water increases with the decrease of the temperature of 
feed, and is in inverse proportion to the temperature of the feed 
em jloyed. 

The maximum temperature of feed admissable decreases with the 
increase of the pressure of steam, and increases with the decrease of 
the pressure of steam employed. 

The temperature of the injected water varies little under all cir- 
cumstances, but slightly increases with the increase of steam pres- 
sure employed, and is in inverse proportion to the temperature of 
feed water admissable by different pressures of steam. 

No action of the injector takes place if the feed is of such a tem- 
perature as not to cause any sudden condensation when brought into 
contact with the steam employed. 

Any admission of atmospheric air or non-condensible vapour to 
that portion of the apparatus where the feed and steam meet (and 
where condensation takes place) proves as fatal to the working of the 
injector as the exclusion of the atmospheric pressure upon the sur- 
face of the feed water reservoir, even in cases where the injector has 
to draw its feed from adepth of only one foot. 

If we look at the action of the injector we find, in the first 
instance, the steam issu'ng at a high speed from the steam nozzle, 
extracting and expelling the atmospheric air from the condensing 
chamber; and not until this is done does the cold feed water, 
impelled by the atmospheric pressure on the surface of the feed 
water reservoir, meet the steam from the nozzle. At this point con- 
densation takes place, which is farther carried on in its course 
downwards until the temperature of the feed, plus the condensed 
steam, is so far increased as not to effect any further material con- 
densation, after which ii receives, on its way to the receiving nozzle, 
the full pressure of the steam from the boiler. 

The action of successive condensation, which takes place when 
the feed-water and steam come into contact without destroying the 
pressure of the steam at that point of the operation where 
the feed-water has arrived to such an increase of temperature as not 
to effect any further material condensation, | compare to and illustrate 
by the successive admission of oxygen to a gas or candle flame, 
where, after certain successive degrees of amalgamation with carbon, 
a perfect combustion takes place without destroying the chemical 
or physical properties of the not yet combusted inflammable 
gases, or vapours, enveloped and forming the centre of the flame. 

By the continuous and successive condensation of the outer por- 
tion of the steam jet issuing from the nozzle a vacuum, or partial 
vacuum, must be produced, which is as rapidly filled as created by 
the feed-water intervening between this void and the outer atmo- 
spheric pressure. By condensation, under the circumstances, no 
perfect vacuum is produced—therefore, the vacuum being only 
partial, the full advantage of the atmospheric pressure upon the 
feed-water reservoir cannot be taken into account; but a sufficient 
reduction of pressure is produced to account for the action of the 
injector. 

The more or less perfect action of the apparatus depends en- 
tirely on the rapidity and degree of condensation, and, consequently, 
on the more or less perfect removal of the pressure at that part of 
the operation where the feed condenses the steam in the first in- 
stance, the produce gradually less impairing the pressure of the 
steam by condensation, on its way downwards. 

Any excess of either feed-water or steam in the operation of 
gradually decreasing the condensation proves fatal to the working 
of the injector, the excessive element takes the lead, and escapes 
into the atmosphere without producing the desired effect. 

The main feature to be attended to in the construction and fixing 
of the injector should be to give as little impediment as_ possible to 
the flow of feed and steam on its course to the point where they 
meet, so as to effect, in the first instance, as rapidly as possible, con- 
densation, and to this end the steam employed should be of as dry 
@ nature as can be procured. With an elevated feed reservoir the 
action and effect of the injector is so far improved that the tempe- 
rature of the feed delivered to the apparatus may be higher, but 
still sufficiently low to produce condensation on the steam employed 
to ensure its action. 

The following appears to me to be the only true solution which 
can be given theoretically of the principle on which the injector acts 
in its various applications. 

The vis viva with which the feed-water under atmospheric pres- 
sure, or head of water, rushes into the void caused by condensation, 
is the cause which forces the water, plus the condensed stem, into 
the boiler. 

Thus the atmospheric pressure or head of water, combinea with a 
vacuum or partial vacuum caused by condensation, are necessary for 
the action of the injector. A. COLLET. 

Manchester, October Ist, 1861. 
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THE GREAT EASTERN, 

_Sir,—As the rudder of the Great Eastern will have to be taken to 
pieces, in order to repair the fractured main piece, 1 venture to 
suggest that the rudder-head should be made larger. 

Lloyd's regulations prescribe for a ship of 


400 tons, a rudder-head «+ 3}in. diameter 5 





3,000 ,, ” cco cee cee wee OF yy ” 
the size very reasonably varying in about the ratio of the cube roots 
of tonnage. Now the gross tounage of the Great Eastern is 


22,000 tons; therefore her rudder-head should be about thirteen 
inches in diameter, for 3,000 : 633 :: 22,000 : 433 nearly ; but it 
appears nine or ten inches is its diameter. Believing Lloyd's “ Re- 
gulations ” to be entitled to great deference, it appears to me that it 
would be prudent to have a new rudder-head of a larger size. 

The blade of the Great Eastern’s rudder is unusually broad, and, 
consequently, the torsional strain upon the main piece, between the 
head and the blade, is greater than even an accurate allowance for 
the ship's dimensions would lead us to ascribe to it. 

In fact, when the rudder was framed, it was the opinion 


of the most talented practical mechanician engaged in the con- 
struction of the ship, that its width was too great, and, in 
consequence, the plating was fitted to project on both sides con- 








siderably beyond the back part of the frame, the space between the 
overlapping plates being filled up with wood. It may, therefore, 
be desirable to trim the plates down to the framing. The rudder 
(we are warranted in inferring, from the ship’s steering) would be 
sufficiently effective, the ship would steer easier, and with a dimi- 
nished strain upon the rudder-head. ¥. 





COMPOUND STEAM ENGINES. 


Sim,—I beg toenclose to you diagrams from three compound 
engines I have the charge of. Nos. 1 and 2 are a pair of 
25-horse power nominal, made by Joseph Whitnam and Sons, on 
Woolf's plan. The small or high-pressure cylinders are 15}in. 
diameter, with 3ft. 9in. stroke; the condensing cylinders are 27}in. 
diameter, with 5{t. stroke. 

No. 3 is by the same maker and same plan of working as 
Nos. 1 and 2—30-horse; small cylinder, 16jin. diameter ; 3ft. 6in. 
stroke; condensing cylinder, 28lin. diameter, 5ft. stroke; Nos. 1 
and 2 making 30 revolutions or double strokes, and No. 3, 34 strokes 
per minute, The three engines are driven by two boilers with steam 
at 341b. persquare inch. The boilers are 31ft. long, 7ft. din. diameter, 
with two flues, each 2ft. 9in. diameter. Besides making steam for 
the three engines they have to make steam for 11,000 spindles 
of flax spinning, using in all 41b. of Whitehaven coals per indicated 
horse-power per hour. If my calculation be right, I make Nos. 
and 2 engines 92°5 horse-power each, and No.3 engine 115-horse 
power. 

I shall take it asa favour if you will, at your convenience, put 
me in the proper way to make this out. 

I see, in a former number of Tue Enaiveer, you give the rule for 
a common engine, but do not mention the compound ones. The 
diagrams were taken from one of MeNaught’s indicators. 

I hope I may not be intruding on your time by writing to you, 
but, being a subscriber from the first, I may have some claim on 
your kindness. Virwram Bury. 

Island Flax Mills, Lisburn, Ireland, 

September 20th, 1861. 


[We publish Mr. Burn’s letter, as the proportions given may 
prove interesting to many of our readers, The diagrams accom- 
panying it were well formed, but we have not thought it necessary 
to engrave them. ‘The power of high and low-pressure cylinders 
is found precisely as in single cylinders, by multiplying the average 
pressure per square inch bythe area of the piston and the product by 
the speed in fect per minute.—Eb. E. 








THE PATENT LAWS. 


Sm,—The discussion which has taken place on the subject of the 
Patent Laws appears, instead of damaging the case of those who 
advocate the encouragement of inventive talent by such moderate 
protection as is now enjoyed, to have rather tended to strengthen it. 
For it must be admitted that, while those who affect to consider 
patents mischievous, have undoubtedly displayed the largest amount 
of bluster—the facts brought forward, even by themselves, have all 
been “dead against them.” I have lately conversed with many 
persons well qualified to form correct opinions on this subject, and I 
find the feeling all but universal that it would be a great blow and 
sore discouragement to the inventive industry of the country were 
the Legislature to withdraw the privilege, which is by no means 
an extensive one, now granted to inventors, and it is to be hoped that 
the clamours of a few interested individuals will never be allowed to 
produce so disastrous a result. 

I mentioned in my last letter to you that, with your permission, I 
would point out one or two cases, by way of example, in which 
the Patent Law had clearly eperated to the benefit, not only of the 
inventor, but of the public also. And here my only difficulty is to 
select from a number of cases now before me, all being equally con- 
clusive. 

I would remark here that there is one point connected with this 
part of the subject of which I believe the opponents of patents 
are not sufficiently aware, or at least have not sufliciently considered, 
and that is, that the majority of inventors are not capitalists, but 
have to seek the aid of a capitalist before they can get their inven- 
tions sufficiently matured to be able to place them before the public. 
Now, any man of business will easily understand that if a person 
goes to a capitalist to seek assistance in maturing an invention, no 
matter how valuable it may promise to be, he will seek in vain, unless 
he can offer some tangible security for the money which it may be 
needful to advance. A patent being obtained serves as the security, 
and many valuable inventions have notoriously been encouraged and 
aided, and at length brought into extensive use, to the great ultimate 
benefit of the public, solely through the assistance which the 
inventor was enabled to obtain by mortgaging his patent, so to speak, 
as security for advances of money, without which it would have been 
utterly impossible for him to bring the invention to maturity. 
Surely it must be admitted that when the patent itself is thus made 
the actual means of bringing a valuable invention to maturity 
(numbers of instances of which can be pointed out), it is clear that 
the public must ultimately receive a great, and, indeed, incalculable 
benefit. And this is one form in which the country is benefitted by 
the Patent Law. 

But, to come more nearly to special cases, I would point, in the 
first place, to the great and valuable improvements which have been 
of late years going on in the cotton manufacture, whereby a process 
of “combing ” the cotton by machinery has been introduced, the 
effect of which is to separate the various lengths of fibres from each 
other, the long fibres being used for the production of a class of 
yarn never before equalled in quality, while the shorter ones are 
equally available for the inferior yarns; results, in fact, being pro- 
duced such as could not be attained by any other system. Among 
those who have contributed to bring about this valuable improve- 
ment the names of Heilman, Donisthorpe, Lister, and others, are 
conspicuous, and a glance at the specifications of the various patents, 
taken out with reference to this object, will show the enormous 
amount of ingenvity and skill which had to be exerted, and will 
also enable those at all conversant with such matters to form some 
idea of the excessive expense which must have been incurred before 
the object could be completely accomplished. Now it is not to be 
supposed, for one moment, that this large amount of labour and 
skill and expense would have been bestowed here without the 
existence of something which the promoters of this improvement 
considered sufficient to secure at least some reasonable return for the 
exercise of their skill and capital, and had there been no such things 
as patents this valuable improvement, with all its present and pro- 
spective advantages to the public, would, in all reasonable proba- 
bility, never have been heard of. 

I will take another case. In the manufacture of sewing thread it 
has been usual, until within a recent period, for the finished thread 
to be wound upon bobbins, in the form in which it is sold in the 
shops, by women, each of whom was furnished with a smali 
machine, capable of receiving one bobbin at a time, and which she 
turned with one hand, while she guided the thread with the other. 
A friend of mine recently turned his attention to the subject, and 
has succeeded in contriving a machine, to be driven by steam or 
other motive power, and which may be made to wind from 
six to twelve bobbins at once. The machine is, in fact, a 
complete automaton, only requiring to be supplied with a sufti- 
cient quantity of thread and bobbins; and, so long as that is the 
case, continuing to fill and discharge the bobbins at a rate andin a 
style unapproachable by the hand system. The invention was 
thought favourably of, and taken in hand by a very eminent 
engineering firm in Lancashire, and, the invention having been 
secured by patent, they brought the resources of their establishment 
to bear upon it, and though, at first, there were difficulties to be 
overcome, by dint of perseverance, and the outlay of several 
thousands of pounds, the difficulties vanished, and the in- 
vention now ranks among the most valuable ones of the 
day. Here, again, is a case in which the Patent Law has 
been the direct means of bringing forward a valuable improvement 

















for the inventor would not, in the first instance, have attempted 
to grapple with the difficulties which presented themselves, nor 
would the promoters have invested the capital required to carry out 
the object unless there had been the inducement and security 
afforded by the grant of a patent. And now the result is, that'a 
saving of five-sixths of the cost of wages paid for hand-winding has 
been effected; the amount paid to the attendant of the machine 
being only one-sixth of what the cost would be if the same amount 
of work done by the machine were done by hand. And of this 
saving the originator and promoters of the invention are only re- 
ceiving one-fifth, in the shape of “royalty,” leaving the remaining 
four-fifths as so much clear gain to the public. I think this case will 
be admitted to prove that the public, after all, do really derive 
greater benefits from the law of patents than either the inventors or 
those connected with them. 

But I find I have extended these remarks to a sufficient length for 
the present. I have avoided unnecessarily mentioning names in re- 
ference to these matters, but can easily supply them if requisite. It 
seems to me, in reality, Mr. Editor, that arguing to show the benefit 
which arises from the granting of patents for invention is only like 
going about to demonstrate that two and two make four. But asitseems 
that some perso:s find a difficulty in satisfying themselves on the 
subject I have addressed these lines to you in the hope that what I 
have mentioned may possibly assist in dispelling some of the 
erroneous notions which seem to have prevailed in certain quarters. 
The subject is by no means exhausted, and, if time will permit, I may 
probably be able to offer some further matters which may be worth 
your notice. Henry Brreriy, 

8, Surrey-street, Strand, London, 2nd October, 1861. 





Sir,—I have read with pleasure your leading articles upon patents, 
and as the way suggested by your correspondent “ Ignoramus” 
appears to me a likely mode of bringing the anomalies of the pre- 
sent law to the test of public opinion, I beg to make a short state- 
ment of my connection with patents. 

The first patent in which I was concerned was of no great com- 
mercial value, and its application was limited; but it showed me the 
sort of “gentlemen” that would have to be met with any patent of 
real importance. 

The next was an important discovery. The moment the specifi- 
cation was published one of the fraternity, who are constantly on 
the look out for them, fjled a provisional specification, almost word 
for word with the original, but making a trumpery alteration of no 
value whatever, doubtless thinking with “Sir William” that all 
primary ideas are common stock, though worked out, as in this case, 
by a long series of experiments, dating from 1852. The “ gentle- 
man” succeeded in selling a license to one of the merchant princes 
of Lancashire. I waited upon him, and, after reading the 
original specification, he acknowledged it to be the most direct 
infringement—in fact a copy—but still persisted in using it. An 
action Was commenced, but an eminent counsel advised a compro- 
mise, as it was more than suspected that the great wealth of the 
merchant was being used to resist the patent right; and in the 
present state of the law, and to prevent ruinous litigation, I am 
compelled to make terms with such a scheming fellow. 

nave another thing in hand, but jhave determined, at con- 
siderable cost, to endeavour to make it a trade secret, rather 
than run the risk of patenting. It will add one more to such 
secrets. Hundreds are known to exist, all directly tending to retard 
our commercial superiority, expending no little amount of capital in 
endeavours to keep that secret which ought to be universally known 
and practised, and upon which a very moderate royalty would yield 
a better return to the inventor, supposing his invention could be 
secured at a reasonable outlay. I have reason to know there is 
another discovery in existence that the parties dare not bring out, 
which, by a simple operation on the yarn and cloth, would increase 
the price of the whole of our enormous export of grey calicoes very 
considerably ; but the fact of being simple, according to the dictum 
of the wide-mouthed gentlemen of the Times, would preclude a patent 
being granted for it. Surely some tribunal can be established where 
speedy and not oppressively expensive decisions can be had, and 
where * mental” pickpockets would be out of court? =A, B.C. 











ACCORDEONS, 


Str,—In your impression of Friday, September 27th, “IT. N.” 
states that he has obtained various effects and modifications of tones 
by placing boxes of different shapes and sizes over a sounding body. 
This phenomenon iz well known, and has already been the object of 
laborious investigations, about which allow me to make a few 
remarks, as they appear to be unknown to your correspondent. 

Sound is generally produced by solid bodies which are made to 
oscillate, and which communicate their oscillations to the air 
surrounding, producing a motion in the air very similar to the 
undulation of water. These undulations of the air, however, can 
be produced without the oscillations of a solid body being their 
first cause. Take, for instance, a common whistle. I need not go 
into details; but I think the example of the whistle conveys a 
tolerable clear idea in itself. The current of air introduced into 
the tube of the whistle therein produces certain undulations, 
which are exactly like those undulations which would be pro- 
duced in the air by acord giving the same sound, or rather tone, 
as the whistle. For instance —take a tube 4ft. long (no matter 
whether round or square, only let the diameter be much less than 
the length) it will give the tone C. Now, supposing we have a cord 
giving the same tone, and let it vibrate near the mouth of that tube, 
the consequence will be that the air contained in the tube, by the 
impulse given by the undulations emanating from the cord, will 
undulate on its own account, and, in fact, we shall have two tones, 
one being produced by the cord, the other by the air in the tube, and 
it is only natural that we should hear a tone much strengthened. 

Now it will be easy for “ H. N.” to see that the action of his boxes 
is nothing else than the action of these tubes. If the tube or box, 
by its length or construction, answers to another tone than that 
which a cord, a reed, or a tuning-fork placed at its mouth gives, 
then the air in the tube can only be brought partially to answer to 
the undulations of these solid bodies. The tone will be the 
stronger and fuller the nearer the respective tones of the tube and 
the sounding solid body are. 

Most extensive investigations on this subject have been made by 
Savart. In his “ Annales de Chim. et de Phys.” your correspondent 
will find at once ample information about those proportions, dimen- 
sions, and constructions of such boxes or tubes, which will best 
answer his purpose, viz., give the fullest and clearest sounds. 

The following is a simple but very effective apparatus of Savart, 
on which your correspondent may operate. 

a is a tube fitting nicely in another tube b; cisascrew, which serves 
to regulate the position of the tube a, viz., to introduce it more or less 
into the tube 6, and thereby lengthen or shorten the whole depth ; 
d is a bell, placed near the open mouth of the larger tube, and 
generally brought to sound by a - fiddle-stick, <A tuning- 
fork or any other sounding body may be employed instead of the 
bell. The vibrations of this body must be brought to beara little 
on the sides of the tube, not the middle. Amatecr A. B. 

Manchester, September 28th, 1861. 








THE DIRECT STEEL PROCESS. 

Sir,—To all those who, like myself, have capital embarked in the 
manufacture of steel, any new process by which that article can be 
economically produced is a matter of great pecuniary as well as scien- 
tific interest, and, since the process of Mr. Bessemer has come into 
commercial operation, I see the question of originality of,invention has 
also been again brought prominently forward; and I consider it of 
the highest importance to manufacturers that the real state of the 
case should be clearly set before them. If Mr. Joseph Gilbert Martien 
is the first and true inventor of the new process, by all means let 
him have the full benefit of his discovery, but if Mr. Bessemer really 
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did make the discovery and perfect the process, it will be the true 
interest of all that this fact should be clearly established. 

In order to define the true limits of any patented invention we 
must, by means of the specification, ascertain, firstly, what is the 
object sought to be accomplished by the patentee; secondly, what 
are the means, chemical or mechanical, employed by him to 
effect that object; thirdly, what is the nature of the product ob- 
tained by the patented process; and, lastly, how far these results 
have been before obtained, and by what means. When these facts 
are clearly ascertained—and not until then—shall we be in a position 
to judge of the merits of the invention, and to detine the extent of 
the patentee’s legitimate claims. 

Let us, then, first examine the specification of Mr. Martien, with 
a view to ascertain what were the objects sought to be accomplished. 

In this document we are told that “this invention has for its 
object the purifying iron when in a liquid state from a blast furnace, 
or from a refinery furnace, by means of atmospheric air, or of steam, 
or of vapour of water, applied below, and so that it may rise up 
amongst, and completely penetrate and search every part of the 
metal, prior to the congelation, or before such liquid metal is allowed 
to set, or prior to its being run into a reverberatory furnace, in 
order to its being sybjected to puddling, by which means the manu- 
facture of wrought iron, by puddling such purified cast iron, and 
also the manufacture of steel therefrom, in the ordinary manner, are 
improved.” 

From the foregoing abstract of Mr. Martien’s specification we 
are enabled to ascertain the object sought to be accomplished by his 
process, viz., to refine and purify the molten crude iron from a blast 
or finery furnace, and thus prepare it for the ordinary process of 
puddling, “by which means the manufacture of wrought iron, by 
puddling such purified cast iron, and also the manufacture of steel 
therefrom, in the ordinary manner, are improved.” 

Here, then, we are distinctly told that wrought iron is to be made 
by the old process of puddling, and not by the action of the air or 
steam thereon. As far as regards the making of steel, we search the 
specification in vain for any novelty in that important manufacture, 
and it must be borne in mind that the word steel occurs but once in 
Martien’s complete specification, and then it is used only to tell us 
that steel is to be made from puddled iron, “in the ordinary 
manner,” and consequently not by the action of air, or steam on 
molten crude iron, or by any other cheap or rapid process. 

In the provisional specification the word steel also occurs once, 
and in that instance obscurely hints at puddled steel, but this 
notion, if ever definitely formed, appears to have been again aban- 
doned in the complete specification, for there we are told that 
puddled iron is to be made into steel in the ordinary manner. 
Mr. Martien, in speaking of the metal after it has undergone his 
process, says—“ It may be conducted after such treatment directly, 
and without material loss of heat, to a reverberatory or other 
furnace or furnaces, and there subjected to intense heat and mani- 
pulation, and speedily converted into balls of malleable metal of 
iron and steel. Thus, we are again told that the conversion of the 
crude iron into balls of malleable metal is the result of the appli- 
cation thereto of intense furnace-heat, combined with manipulation, 
as in all known processes of puddling iron and steel; the mallea- 
bility of the metal is, therefore, not the result of the patent process 
(which only prepares it for conversion by a subsequent one).” 
Mr. Martien further says—“ I prefer, in carrying out my invention, 
that the ordinary process of refining iron, by the use of a refining 
furnace, be dispensed with, and that the purifying of the iron should 
be accomplished by subjecting the melted iron from a blast furnace 
before it is allowed to congeal, to the action of streams of air or 
steam passed up through and amongst the melted metal.” It would 
appear from this, as, indeed, from the whole tenor of the specifi- 
cation, that Martien’s idea was simply to supersede the ordinary 
finery furnace, in which erude iron is refined by powerful blasts of 
air, in order to prepare it for puddling, and to use, in lieu of the finery 
furnace, a perforated gutter to convey the metal, and to operate on 
the metal, as it flows along the gutter, with air or steam foreed 
through these perforations, and afterwards to treat the refined 
or plate metal resulting from this process in the ordinary 
puddling furnace. Secondly, as to the means, chemically and 
mechanically, employed to effect the desired object, there is, first, 
atmospheric air, steam, and vapour of water, to act chemically on 
the metal before it is allowed to congeal, and mechanically the action 
is simply one of pressure, forcing the eriform particles through the 
metal, and bringing it in contact with the stream of melted iron as 
it flows along the gutter.” As to the apparatus employed, Mr. Martien 
says—“In carrying out my invention, in place of allowing the 
melted iron from a blast furnace simply to flow in the ordinary 
gutter or channel to the bed or moulds, or to refinery or puddling 
furnaces in the ordinary manner, I employ channels or gutters, so 
arranged that numerous streams of air, or of steam, or vapour of 




















water, may be passed through the melted metal as it flows from the | 


blast furnace. The channel or gutter employed may be of any 
suitable material, but I prefer it to be of cast iron, the bottom part 
being made hollow to receive steam or air, or both.” 

Thirdly, what is the nature of the product to be obtained by the 
patent process ?—-We are told in the provisional specification that 


“in treating the liquid metal as stated, either as it directly comes | 


from the blast-furnace or from a finery fire, it is left in the form of 
pigs, plates, or in a granulated state, as may be desired.” 
being left in the state of pigs conveys no other idea than that of 
crude iron very slightly affected by the process (no one speaks of 
pigs of steel or malleable iron); but the term plates or plate metal 


The metal | 


is well understood in all ironworks, and is applied to refined or | 


finer’s metal, which has been purified by a blast of air and made into 


a large and brittle plate, which is afterwards broken up, and is con- | 
verted into malleable iron in the puddling furnace. The term | 


granulated in no way indicates the chemical condition of the metal ; 
but, as we are told we may have it either in the form of plates or 
granulated at pleasure, we must, perforce, assume that the granulated 
metal is merely plate metal in a divided state. 

Mr. Martien, in his complete specification, further says—“ The 
iron thus purified may be allowed to cool in the moulds, or it may be 
run from the gutter, channel, or receiver, into a reverberatory 
or suitable furnace, to be highly heated therein, and may be puddled 
in the ordinary manner.” Why could such metal be puddled in the 
ordinary manner? Simply because Martien’s process was intended 
to make it into ordinary plate or finer’s metal, and, as such, it would 
require only ordinary treatment. Why does it require to be puddled 
atall? Because puddling was the only means known to Martien of 


converting metal which wes not malleable into the malleable state. | 


And, lastly, we have to consider what has been the prior use or 
knowledge by other inventors of processes having the same or 
similar objects in view, and the employment by them of the same or 


similar means of arriving at those results. It is quite unnecessary | 


for the present purpcse to trace out the early use of or steam, in 
refining or purifying iron in a molten state, to such an extent as 
would, by subsequent manipulation and use of fucl, produce a bar of 
malleable iron. 1 shall, therefere, content myself with selecting 
three examples of prior use, taken in the order of their respective 
dates. First, then, we have the invention of Mr. Anthony Hill, 
patented in the year 1817. This gentleman commences his specifi- 
cation with the following words :—* My improvements do consist 
in causing crude iron, while in a fluid state, howsoever and from 
whatsoever substance such fluid crude iron may have been obtained, 
to be exposed to, and conveyed along with, astrong current of con- 
densed air or blast in such a manner that it may be minutely divided, 
and dispersed, and expeditiously acted upon by the air.” 

In the description of the apparatus which he employs Mr, Hill 
further says—* The iron is, in its passage through the conducting 
channel, blown, divided, and acted upon by the said blast, and the 
iron and blast together pass along into and through the discharging 
tube.” 

That this process of refining and purifying crude molten iron by 
atmospheric air, * prior to the congelation thereof,” was intended to 
prepare such metal for the after process of puddling, is incontestably 
proved by the concluding paragraph in Mr. Hill's specification, 











Wherein he says that “ the iron contained in the well E after this 
operation must be made into bar iron by puddling, re-heating, and 
rolling, or by other known means.” 

Before proceeding with the two other instances of prior use, to 
which I have referred, it may be as well briefly to recapitulate the 
leading features of the patents of Hill and Martien, and institute a 
comparison between them. First, then, as regards the objects 
sought to be accomplished by the patentees. It will not be denied 
that both Mr. Hill and Mr. Martien propose in their specifications to 
purify or refine crude molten iron in order to prepare it for the 
subsequent process of puddling. Here, then, we have the most 
perfect identity in_ the aim and object of each patentee. Mr. Martien 
takes his supply of melted iron from the finery or the blast-furnace ; 
Mr. Hill takes his from any source whatever. which is, of course, 
inclusive of Martien’s source of supply. Both these patentees use 
the metal in the fluid state, and, “ prior to the congelation thereof,” 
both use the chemical action of atmospheric air on the tluid metal as 
the means of purification; both employ mechanical pressure to aid 
in bringing the atmospheric air in contact with the metal; both 
these gentlemen, also, differ entirely from the common mode of 
refining a collected body of fluid metal in a state of repose ; and both 
substitute for it a continuously flowing stream of fluid metal ; and 
both operate with a blast of air on successive portions of iron, which 
pass away from each of their apparatus by the action of gravity, and 
are continuously replaced by other portions of fluid metal, to be in 
like manner acted upon, the apparatus of each of the patentees con- 
taining at all times throughout the process metal not yet acted upon, 
metal in every stage of refinement within the limits of the process, 
and metal that has been refined and cannot be acted on further by 
the apparatus. Both, in fact, start to perform the same task, using the 
same chemical agent, employ ir g the same mechanical force to com- 
press the air and ensure its powerful action on the metal. Both make 
use of the action of gravity to create a continuous flow of metal 
through the apparatus, which metal is acted cn only for a very 
limited period of time, and then, passing away, gives place to new 
portions of metal to be in like manner acted upon. Where, then, let 
me ask, is the great novelty in Mr. Martien’s so-called invention of 
the “ pneumatic process”? Where is the great discovery of a new 
principle which could enable him to extend his claims over all others | 
who desire to use atmospheric air in making steel or malleable iron ? 
With Mr. Hill's invention of forty years’ standing, what claim to 
originality has Mr. Martien, even for the mere purification of a 
stream of crude iron by a blast of air, so far as to render it suitable 
for puddling? There is, in fact, nothing whatever new in principle 
in Martien’s specification; the only novelty is one of detail and 
mechanical arrangement; in fact, he has invented nothing but the 
“perforated cast iron gutter,” which it is impossible to use in the 
manner proposed by the patentee, for if the fluid iron be hot enough 
to flow along it, without solidifying, it would rapidly heat and melt 
the cast iron surface over which it flows. Those who have seen the 
intense heat produced in the immediate vicinity of the orifice of a 
tuyere conducting air into molten iron, by which well-burned refrac- 
tory fire-clay tuyeres are sometimes melted to a depth of two inches 
in ten minutes, would form a pretty clear idea of what would become 
of the orifices in a cast iron gutter through which fluid iron was 
flowing. No one having the smallest knowledge of the real action | 
which takes place at the orifice of a tuyere, situated below melted | 
iron, would ever have proposed so wild and impracticable a scheme. 

But as Mr. Hill did not use steam in his process of preparing iron 
for puddling, it will be as well to pass on to the next case of prior 
use before referred to, and see what others have done. In the 
year 1840 a patent was granted to Josiah John Guest and Thomas | 
Evans for “certain improvements in the manufacture of iron and | 
other metals.” The specification sets forth that we, the said Guest | 
and Evans, “do hereby declare the nature of our said invention to 
consist in forcing damp steam into the melted mass of metal, what- 
ever it may be, contained in the melting furnace used for melting 
the said metal im, and particularly in the melted iron in refining and } 
puddling furnaces.” Here, then, we have an example of the prior | 
use of “damp steam,” which is certainly inclusive of what 
Mr. Martien calls * steam or vapour of water,” being forced into the 
fluid iron in a puddling furnace, and also in the refinery furnace, asa 
preparatory process to puddling. Messrs. Guest and Evans also 
declare, in the latter part of their specification, that “ we claim, as 
our invention, the use or application of steam forced upon, or into, 
or in contact with, the melted iron in a refinery or puddling | 
furnace” 

Mr. Martien seems particularly bent on using what Messrs. Guest 
and Evans term “ damp steam,” and his patent includes even the use 
of water, for Mr. Martien commences his provisional specification by 
declaring that his invention “consists in the application of atmo- 
spheric air by mechanical pressure, or of water, vapour of water, or | 
of steam (more especially steam), for the better purification of the 
liquid or melted metal as it comes from a blast or smelting furnace, 
as also from a refining or finery fire.” 

We may now turn to the specification of a patent granted to 
Mr. James Nasmyth in May, 1843, and in active and daily operation 
at several ironworks at the period of Martien’s first application for 
his patent. Mr. Nasmyth, in his specification, says—* In carrying 
out this invention I subject the molten cast iron in the puddling or 
refining furnace to the action of # current or currents of steam 
introduced, as nearly as practicable, to the lowest portion of the 
molten iron, and thence diffused upwards, not only to agitate the 
molten iron, and thereby keep exposing fresh surfaces of the iron to 
oxygen contained in the atmosphere passing through the furnace, 
but also, when brought in contact with the incandescent iron, to be 
reduced to its elements, and yield oxygen which will chemically 
combine with the carbon of the iron, as well as with the sulphur and 
other oxidisable substances of the iron with which it may come in 
contact and have aflinity, and thereby deprive the iron of those 
impurities.” 

It appears, therefore, that steam, the especial object of Marticn’s 
preference, has not only been long known and used in the actual 
process of puddling, but it has also been patented by Guest and 
Evans and by Nasmyth for the process of refining crude molten 
iron, in order to prepare such crude iron for after conversion into 
malleable iron by the “ ordinary process of puddling.” Now this is 
the express and avowed object of Martien’s patent, and he proposes 
to accomplish it by doing what both Guest and Evans and Nasmyth 
had previously patented, and carried into practice, viz., by subjecting 
the molten iron to the action of currents of steam introduced below 
and thence diffused upwards through the fluid metal. Coupling 
this fact with those pre viously shown in relation to the prior use of 
atmospheric air by Mr, Hill, it may be fairly asked, What has 
Martien invented? What has he done to advance or perfect the 
manufacture of iron and steel? What chemical improvement does 
he propose to effect that was not long ago proposed by Hill, by 
Guest and Evans, and by Nasmyth? What mechanical difficulties 
were there in the processes of those gentlemen that he obviates or 
remedies? What economy does he propose to effect over what has 
been attained by them? How much better will be the quality of | 
cast iron if blown by air or steam, as it runs along a gutter toa 
puddling furnace, than it would be if so treated when it had arrived | 
there? What difference would it produce in the character of the 
iron? Would not the product of Martien’s process, when rendered 
malleable by “puddling in the ordinary manner,” still require 
ezing, and rolling, cutting, piling, re-heating, and again rolling 
a merchant bar could be produced, and would not the bar-iron 
so produced have to be kept at a high temperature for several days in 
contact with charcoal in a suitable converting furnace before blister 
steel was produced, and would not this blister steel have to be broken 
into pieces and be melted in crucibles before it became cast steel by 
the “ordinary process ?” 

From what hasalready been shown it isclear that Mr. Martien is not 
the first man who has patented the use of compressed air to purify a 
flowing stream of crude molten iron in order to prepare such metal 
for puddling. He is not the first who especially prefers steam to 
refine the iron, or who forces “steam or damp steam below the 
surface of the molten metal, and so that it may rise up amongst and | 












































completely penetrate and search every part of the said metal prior to 
its congelation.” He was not the first to use these elements to act 
on molten iron as a preparatory step to puddling. He has, therefore, 
enunciated no new chemical fact, proposed no new principle of iron- 
making, nor suggested the production of any new sort or kind of 
iron or steel. 1 have herein shown that former inventors had pro- 
posed to refine iron by forcing steam into the melted metal in the 
finery furnace, and to do the same thing in the puddling furnace, 
and it appears to have struck Martien that it would be something new 
if he could employ the same elements to act upon the metal while it 
was running away from one of these furnaces, knowing full well 
that he could not claim doing it in the inside of either of them ; hence 
we have his proposition to usea gutter, which, while itavoids the claims 
of former patentees, would, if his scheme were practicable, perform 
precisely the same chemical process which had previously been patented 
by others, but in a different form of apparatus. Here, in fact, begins 
and ends Mr. Martien’s invention, viz., a double bottomed perforated 
cast iron gutter to be used in lieu of the finery or puddling furnace 
when forcing steam into crude molten iron in order to prepare it for 
“ puddling in the ordinary manner.” 

Now, has it never struck Mr. Martien, or those gentlemen who 
claim for him the discovery of what they call the pneymatic process, 
that after all that has been done and known of the use of air and 
steam in refining iron, prior to Martien’s patent, that if there still 
was left ground for him to obtain a valid patent for gome deviation 
from the precise plans of former patentees, that other persons, coming 
after Martien, might also find room to claim yet another small im- 
provement, even were it for preparing iron for puddling. 

Happily for al! mankind the simple use of atmospheric air is open 
and free to everyone. It is a vast reservoir from which we all may 
draw a supply, and use in our own peculiar manner, and for our own 
especial purposes. Air is used in a multitude of ways, and its appli- 
cation to the arts forms the basis of a whole host of patents. One 
man removes its pressure from the surface of a fluid in a close vessel 
to assist evaporation, while another evaporates by bringing currents 
of air in contact with the fluid; one man compresses air in order to 
generate heat and ignite a match, while another compresses it in 





| order that its subsequent expansion may produce ice; in fact, asin 


the old fable, we can blow hot or blow cold with the same breath, 
and either warm our fingers or cool our broth, 

From what has before been shown it must be quite clear to every- 
one that Mr. Martien employs air and steam for the same identical 
purposes for which those elements have before been employed by 
previous patentees. His claim to originality must, therefore, be 
restricted to the peculiar apparatus employed for such purpose, viz., 
the perforated double bottomed gutter. This is the only apparatus 
described in his patent. To say that heat may be applied to it in 
the bed or moulds, without showing how it is to be done, does not 
constitute an invention ; no one can tell by means of the specification 
how this is to be effected. How to heat a pig bed or large area o 
damp sand, and how to blow steam or air up through the molten 
metal contained in it, no one can ascertain from Martien’s specifi- 
cation ; therefore we come back upon the gutter as the only means 
indicated by which his invention is to be carried into effect, and to 
this he himself restricts his claim, viz., “ purifying iron from a blast 
furnace ora refinery furnace whilst still in a melted state, as herein 
described.” The only thing really described is the “ double bottomed 
perforated gutter,” and this apparatus no one may employ without 
Martien’s license. Jt is also important to know that Mr, Martien 
must carry on his process “ prior to the congelation, ar before the 
liquid inetal is allowed to set,” except when it comes from a finery 
furnace, so that remelted pig iron does not eyen come under his 
gutter process. 

Nor must it be lost sight of that, in every case, Mr. Martien 


| supplements the old mode of iyon and steel making, by employing an 


additional process; for if you run the metal from the blast furnace 
into the puddling furnace he operates in the gutter through which 
it flows; if you choose to refixe the metal in the ordinary way he 
blows it after reflning and before it is puddled; if you run it into 
the pig bed or moulds he blows it there, or whilst ranning there, so 
that to produce cast steel you not only pass through the smelting, 
refining, puddling, squeezing, and rolling of bar iron, as well as the 
processes of cementation and melting in crucibles, but you add to 
these ordinary processes Martien’s additional one, thus making the 
six processes generally employed into seven. Now Mr. Pessemer 
dispenses entirely with each and every of these six processes, and with 


| all the engine power, manual labour, and fuel therein employed, and 


produces cast steel at a single operation from molten pig iron, 
Mr. Martien’s process gives a solid puddle ball, while Mr. Bessemer's 
process yields a fluid malleable iron, a substance never before seen 
or known in commerce, a substance that may be cast into a mould, 
as in founding cast iron, and can be produced with ease and 
rapidity in masses of many tons in weight. Mr. Bessemer produces 
in his converting apparatus either malleable iron or steel, at pleasure, 





| whereas we are distinctly told, in Mr. Martien’s patent, that he 


makes “steel in the ordinary manner.” 

Mr. Bessemer claims as his invention the forcing of atmospheric 
air into and among the particles of molten crude iron, or, of re-melted, 
pig or refined iron until the metal so treated is rendered malleable, 
whilst still retaining the fluid state, and the running of such fluid 
metal into suitable moulds. This, then, is what Mr. Bessemer claims 
to be his invention, and 1 verily believe that no man living before 
the date of Mr. Bessemer’s patent ever believed such a thing two be 
possible, or ever attempted to construct or arrange any plan or 
apparatus whatever for effecting that object. 

Sheflield, October 2nd, 1861. A Sreen Manuracrurer. 

Tue Borer Exriosion At Rornernirue.—On Wednesday week 
Mr. C. J. Carttar, coroner for West Kent, held an inquiry at the 
Beehive Tavern, Greenwich, into the circumstances attending the 
deaths of James Galler, Charles Macarthy, George Davis, and John 
Burke, who expired on board the Dreadnought hospital ship, from 





| injuries received by the dreadful boiler explosion which occurred on 


Monday, the 16th inst., at the premises of Messrs. Bedartiand Co., 
seed crushers and oil refiners, Ordnance Wharf, Rotherhithe. Not 
one of the witnesses who appeared at the inquest at Rotherhthe was 
again examined. Mr. John Knowelden, an engineer, in Park-street, 


| Southwark, saw the boiler at work, about an hour before the explo- 
| sion, and attributed the accident to the portion of metal which gave 


way having become red hot, and not to want of water in the boiler. 
He was of opinion that since the Smoke Consuming Act came into 
operation boiler explosions had increased tenfold, the reason being 
that in order to destroy the smoke the whole heat of the fire is 
directed to a surface of one or two feet, which has consequently a 
tendency to become red hot. Newman Prigmore, an engineer in 
the employ of the last witness, on the other hand believed that 
the explosion took place in consequence of the furnace being 
very hot, with too little water in the boiler. Mr. Thomas Nelson, 
engineer, Rotherhithe-street, examined the engine after the accident. 
He had been of opinion for a long while that there was a risk of 
this particular boiler exploding. In order to get through aslarge 
amount of work it was worked at too high a pressure, without 
consideration for the persons whose lives were thereby endangered. 
In this instance the men employed had been repairing the feed-pipe 
of a high pressure engine with a hot fire in the furnace—a mad act 
under any circumstances, and one which ought not to have beén 
allowed to occur by the proprietors. Mr. Thomas English, an in- 
spector of the Steam Boiler Insurance Company, of Manchester, 
from an investigation he had made, came to the conclusion that the 
explosion was caused by the boiler being overheated and short of 
water. The valves should have been opened while the pipe was 
undergoing repair. The association which he represented ascer- 


tained the qualification of the persons employed as enginemen, and 
in case of incompetency communicated the fact to the owners. 
After the examination of some other witnesses the jury returned a 
verdict to the effect “ That the deceased persons lost their lives by 
the explosion of the steam boiler, the same being overheated and 
wanting a sufficient supply of water; and that this arose from an 
absence of proper care and attention on the part of those in charge.” 
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We are enabled to present an illustration of a 30-horso steam | 
engine, with double exhausting pumps, for the manufacture of 
ice (by Harrison’s process), as made by Messrs. P. N. Russell and 
Co., of the Sussex-street Engine Works, Sydney, New South Wales. 
The steam cylinder, between the pumps, is 20in. in diameter by 3ft. 
stroke, each pump being of the same size as the steam cylinder. 
Both pumps are so connected to the piston of the steam eylinder that 
one or both may be worked at the same time. The stufling boxes 
of the pump piston rods are made double, with an annular space 
between to allow a stream of cold water to pass round the rods 
to keep them cool, as it is found in practice that the rods are very | 
much inclined to heat, the leather packing requiring to be so tightly 
screwed up. There is also a jacket round the pumps so as to keep 
them cool in the same manner. 


ITAZELDINE’S LYNCH-PIN. 
Ts improvement, by Mr. George Hazeldine, of No. 5, Lant- 
strect, Borough, is specially adapted for gun carriages and artillery 
wagons. 


FIC.I. 








In the illustration, A is a portion of an axle B, that portion of the 
lynch-pin which passes through a hole in the axle for keeping the 
wheels in their proper position therein, C a ring or link passed 
through a hole in the top part of B.D a chain, one end of which is 
connected to the ring or link C, and to the other end of said chain 
a curved piece of metal E is connected, same being formed flat at e, 
which part is passed edgewise through a slot-hole F formed through 
the bottom of the piece B. The middle portion of the hole F is 
formed circular, so that after the flat part e of the piece E has been 
passed through the hole F, the rounded part of the piece E turns in 
said hole, and allows the flat part e to turn, crosswise of the said 
hole, and thus prevents it being accidentally detached from the 
lynch-pin. The ring or link C also passes under the axle, ag ex- 
hibited, and affords an additional security to the lynch-pin. 


Ton 





WESTHEAD’S REGULATOR FOR HOISTS. 

Tus invention, by M. Brown Westhead, of Manchester, consists 
in causing the excessive speed of the cage or lift employed in mines 
and of railway carriages to bring mechanical arrangements into 
operation so as to give notice of such excess. The ordinary 
“vovernor,” as in steam engines, was specified as applied to the 
regulation of speed in hoists under a patent granted to Hugh Baines, 
7th November, 1857, No. 2821; in that case, however, the governor 

















was employed for the purpose of bringing brakes into action so as 
to arrest or retard the motion of the cage, Whereas, according to the 
present invention, it is caused to give notice only, and the brake 
power can be applied by hand, and that gradually. Fig. 1 represents 
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and the cage at b; to this is attached a bracket carrying a pulley e, 
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the cage or hoist of a coal or other such pit in side elevation; and | ¢ ; 
Fig. 2is a plan. The ordinary guide rods or runners are shown at a, | matic machinery of modern times. 





W.RINBAULT, 


also carried by the cage, and bearing against one of the guide rails a. 
As, therefore, the cage descends, the last-mentioned pulley neces- 
sarily imparts rotatory motion to that shown atc. Upon the axis 
of the pulley ¢ is a bevel pinion f, taking into another g, which is 
attached to the top of a governor #. . The governor kh is 
provided with a tappet ¢ which, therefore, revolves, and is so 
situate as to move during the descent of the cage at the proper 
speed within a recess formed in a bent lever 4, but should the 
governor rotate beyond a certain speed, then the tappet i will be 
drawn upward by the expansion of the balls, and will, in its revo- 
lutions, strike against the end of the lever 4, so as to cause it to turn 
sharply upon its centre and strike a bell 7 with its other end by 
means of aspring m. As this striking of the bell can only take 
place when an undue speed of the cage has been attained, those who 
are descending, the engineer or other attendant, will know at once 
that something is wrong, and will receive notice to take measures 
for the prevention of accident. This may be accomplished by pro- 
viding the cage with a brake to be put on by hand. Attached to 
the upper part of the cage is a barn, the ends of which project 
across the guide rods a; on the other sides of these rods are levers 0, 
mounted so as to be capable of turning upon centres p. The 
levers o are provided at their inward ends with links g, which are 
jointed to a nut r placed upon a screw s mounted in bearings carried 
by the cross-bar n and framework of the cage. Should the bell be 
struck as above described, a pulley handle w upon the screw s is 
turned, by which means the nut 7 is traversed, so as to cause thé 
levers o to turn upon their centres p, and then acting in conjunction 
with the fixed bars 2 will constitute clips upon the guide rods a, so 
as to arrest or retard the descent of the cage accordingly as more or 
less pressure is applied through the agency of the screw s; at zisa 
ratchet wheel to prevent the pulley handle w being turned in the 
wrong direction 


Tne Praxinc Macuiye.--The history of John Rennie is, to a 
great extent, the history of mechanical science in England for a 
period of thirty years, and this must be our excuse for extending 
our notice of him and his works to so great a length. It is well 
known to all practical engineers that the introduction of the planing 
machine effected a complete revolution in the economy of the work- 
shop, but it is not so well known that to Rennie is due its invention. 
In March, 1814, we find that the following plan was adopted in 
Holland-street for chipping the cast iron sides of a new lathe. Tho 
description being copied from the memorandum book of Mr. Rennie’s 
son George :—‘' The sides are placed close together with their faces 
upwards. Two planks of elm, one on each side, are bolted, with 
their edges truly planed and upwards. Upon the edges of the elm 
planks run four wheels on axles which support a trunk of oak. 
To this truck is fixed a slide rest, to which is attached a 
tool. The truck is well loaded with weights, and pulled 
along the surface of the elm planks by means of a crab and 
chain, and thus the tool cuts, and, in fact, planes the iron lathe beds 
straight. The success of this experiment led to the subsequent 
employment of a movable bed plate, and fixed tool, worked in a 
slide rest by means of a screw. ‘This tool was afterwards fixed into 
a cylinder or tube of iron, by Mr. G. Rennie, and being reversed by 
a handle at the end of the traverse, planed the iron on the return 
stroke. It is easy to trace the subsequent improvements which 
ended in giving us the new planing-machine. This arrangement 
was shown to Mr. Whitworth, the justly celebrated tool maker, and 
that gentleman subsequently made the machine self-acting. Mr. Fox, 
of Derby, was said to have devised a similar plan for planing metal 
about the same period, and Mr. John Walker, Mr. Rennie’s ingenious 
foreman, had certainly grooved the spindles of drilling-machines in 
a somewhat similar manner previously. But it does seem clear that 
the planing machine owes its origin to Rennie. Now it will not be 
lenied that it is one of the most important improvements in auto- 
It led to the superseding largely 
of skilled labour and its then accompanying restrictions and mono- 





over which a strap d passes, and from thence to another pulley ¢, | polies— Mechanics’ Magazine. 
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TO CORRESPONDENTS. 
#,"* Covers for binding the volume can be had from the publisher, price 2s. 6d 
h. 


each. 

#,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 


J. H. (West Hartlepool).—Next week. 

DRatnaGE.—Your note came tvo late for us to ascertain, but you shall know 
next week. You willl have plenty of tine. 

H. G.—You have neglected to give your name and address, and also, which is 
of more consequence, the authority for your statements. 

A ReeuLaAR Reaver.—Mr. Corbett’s patent is dated February 12th, 1861; 
No. 356. Price of specification, 6d., exclusive of postage. 

G. MANN (Dover Koad).—We do not recollect having published any illustra- 
tion of such an engine, except that of Mr. Roberts’, in our last numer. 

J. G. W.— We have not inserted your letter, presuming that it is not your wish to 
belaughed at. Land can be reclaimed more cheaply than by the mode in 
which you propose to druin the Blick Sea. 

W. C. A. X.— Besides the packing and the balance-piston, rollers have been 
employed to take off the pressure of the steam from the face of slide-valves. 
Springs have also been ingeniously applied, and, indeed, there ave several 
plans more or less practicable. 

PxacticaL.—Measure the diameter of your safety-valve at the bottom of the 
bevel, that is to say, the diameter of the hole in the seating covered by the 
safety valve. In a table of areas of circles, find its area in square inches ; 
multiply this by the intended pressure per square inch, and the product will 
be the whole upward pressure against the valve. Then proceed to weigh the 
valve and its lever. Attach the latter lo its joint, as it would be when in 
use, the “* weight” or bull being removed. Then, with a pair of steelyards, 
hook on to the lever as nearly as possible at the point at which it presses upon 
the top of the valve, and ascertain how much is required to lift it. It will be 
Jound that the lever presses downward upon the safety-valve with a Jorce 
several times greater than its own actual weight, when weighed lovsely asa 
piece of iron. The actual weight of the lever, weighed separately, is, indeed, 
of no wnaportance, it being necessary only to know with what force its weight 
acts upon the valve when attached under the ordinary circumstances of 
working. When this force is ascertained in pounds it is to be deducted from 
the total upward pressure upon the wulve, as alrerdy determined. Thea 
multiply the remainder by the distance, in inches, Jrom the joint, on which 
the lever turns, to the centre of the valve, and divide the product by the length, 
also in inches, from the joint, on which the lever turns, to the point of appii- 
cation of the weight. The quotient will express the weight, in pounds, to be 
applied to counteruct the intended pressure per square inch, If the weight 
be already known, and it be desired to know the correspomling pressure, 
muliiply the weight by its distance Jrom the joint on which the lever turas, 
aud divide the product by the disiance from the joint to the valve. From the 
quotient ue luct the effective (not uctual) weight of the lever, as alveady uscer- 
tuined, and divite the remainder by the urea of the valve in square inchs. 
The quotient will be the pressure per square inches. To your next ques ion, 
true smoke cannot be burnt, although it may be prevensed by careful firing 
and a vegulated admission of air over the five. We do not ihink you need 

resort to any patent in oder to prevent smok., at least very dens? sincke. 





MORRIS’ VALVES. 
(To the Bditor of The Engineer. ) 

Sin,—Observing the specification of Morris’ valves in Tum ENGINEER, 
under date September 2, 1861, I hand you a copy of my specification left at 
the Patent Office on the 16th June, 1857, No. 1,679, which establishes a 
prior introduction. d 

These valves have been in use for the last four years in London. In some 
cases confined at the bottom, so that the upper part only is permitted to 
open for the discharge of the fluid ; in others the ring of vulcanised india- 
rubber is free both at top and bottom, so that the valve may expand in a 
parallel cylindrical form, instead of being compelled to assume the conical 
form by reason of its being confined at either edge. In the latter case the 
valve is prevented from shifting out of its position by guard studs, which 
project from the annular seat beyond the spread of the valve when opencd by, 
and for the discharge of, the fluid. E 

I think it judicious to offer these remarks so that Mr. Morris (whom I 
have the pleasure of knowing personally) and the public may not consider 
me infringing Mr. Morris’ claims in my future use of these valves. 

18, Cannon-street, E.C, 8. Hotman, C.H.E, 


DEEP-SEA TELEGRAPHY AND THE GOVERNMENT INQUIRY. 
(To the Editor of The Engineer.) 

Sim, I read with some surprise a letter, bearing the signature “ Joseph 
Rogers,” in your last number, containing statements without foundation. 
Having had the sole charge of testing the whole of the cables for the 
Government Committee, an abstract of which will be found in the 
“Appendix to the Report,” page 386, no cable designed by Joseph 
Rogers was amongst them, nor did he ever apply to me to have his cable 
tested. 1 had a short picce of cable designed by Mr. J. H. Rogers, an 
American gentleman. Lieut. Maury recommended this cable under the 
designation of ‘* Rogers’ cord.” Mr, Joseph Rogers has, I believe, 

Jopted this rec jation in his advertisements as having been applied 
to his own patent cable. OwkEN RowLanb, 

Engineer and Electrician to the Government Telegraph Cable Inquiry, 








MEETING NEXT WEEE. 

Society OF ENGINEERS.—On Monday evening, 7th October, at 7 p.m.,a 
paper will be read by T. W. Rumble “ On Armour Plates,” in the Lower 
Hall, Exeter Hall, Strand. 
Letiers relating to the advertisement and publishing department of this paper 

ure to be adaressed to the pubusher, Mk. BERNARD LUXTON ; all other letiers 

and communications to be addressed to the Editor of THe ENGINEER, 103, 

Sivand, Loadon, W.C, 

Tux ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway statwis; or ut can, of preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including dowLle number), 15s. 9d. 
Yearly (including two double numbers), £1 Lis. td. 

If credit be taken, an extra charge ef tivo shillings and sixpence per annum 
will be made. 

Tue ENGINEER 1s registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before eight 
o'clock on Thursday evening in each week. The charge for four lines und 
under is half-a-crown ; each line afterwards, sixpence. The line averages 
nine words; blocks are charged the same rate Jor the space they fill. AU 
single advertisements from the country must be accumpanicd by stamps in 
payment. 
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RAILWAY BRAKES. 

On her Majesty’s return from Balmoral, three years ago, 
and while the Royal train was flying at the rate of forty 
miles an hour along the Great Northern Railway, a carriage 
door flew open. by an account which appeared next day 
in the newspapers, the guard immediately applied his 
brake, and—murabile dictu—the train was stopped in a 
minute and a half! A train running at forty miles an hour 
would, if uniformly retarded until brought to rest in a 
minute and a half, run exactly half-a-mile after the brake 
was applied. If, therefore, instead of an open door swing- 
ing loosely on the carriage itself, an opposing train, or a 
broken rail, or a shattered bridge were in the way, and 
within half-a-mile, it were better tar that, instead of royalty, 
a few (the fewer the better) loyal subjects were in the train 
thus jeopardised. Let us, however, inquire in what space, 
and in what time a train of,say, 100 tons weight (including 
engine and tender), could be stopped, by brake power, upon 
a level line, with the rails in good order? A velocity of 
40 miles an hour is at the rate of 582ft. per second, and as 
this is the velocity which a body would acquire in falling 
freely froma height of 532ft., it follows that a railway train, 
or any heavy body, projected upwards at the rate of 40 miles 





an hour, would rise to the height of 533ft. A train, therefore, 
of 100 tons, or 224,000 lb. weight, would, at 40 miles an 
hour, possess an amount of “accumulated work” equal to 
11,984,000 foot-pounds, this being the product of the weight 
of the train into the height to which it would rise by virtue 
of its own vis viva. To stop such a train in a minute and a 
half would require a force equal, for that space of time, to 
242 horse power, while to stop it in fifteen seconds would 
require a force, exerted also for fifteen seconds, of 1,452 horse 

ower. If the train were allowed to run freely along a 
evel line, without brakes, after steam had been shut off, 
the average resistance which it would encounter would be, 
probably, not far from 101b. per ton, or 1,0001b. in all. 
The “work,” accumulated in the train, would carry it, 
against this resistance, to a distance of 11,984ft., or rather 


more than 2} miles. The time of stopping would be 
seven minutes. If, however, a brake-van of 5 tons 


weight were employed, and its wheels were made to 
slide upon the rails, its resistance would be from one- 
fourth to one-eighth its own weight, according to the | 
adhesion of the wheels. If we take the adhesion at one- | 
sixth the weight, the resistance of a 5-ton brake van, 
with the wheels locked, would be 1,8671b., and taking the 
resistance of the remaining 95 tons at 101b. per ton, as 
before, the total would be 2,817 1b., against which the 
“work,” accumulated in the train, would carry it 4,254ft., 
or about cight-tenths of a mile, the time of stopping being 
2m. 24sec. With two brake vans of 5 tons each, the total 
retarding resistance would be, calculating as_ before, 
4,633 lb., against which the train would run for 2,600ft., or 
nearly half a mile, the time of stopping being 1m. 25sec. 
If, however, brakes were applied so as to oppose the entire 
adhesion of every wheel to the progress of the train, and 
supposing the adhesion to be one-fifth of the weight, the 
resistance would be 44,8001b., against which the train 
would run for 267ft. (89 yards) only, the time of stopping 
being 9 seconds. That there may be no doubt of the pos- 
sibility of thus suddenly stopping a train, we may add 
that Mr. Fairbairn has ascertained, from an extensive 
series of experiments made upon trains fitted with con- 
tinuous and self-acting brakes, that the retarding force is 
often as much as 450 1b. per ton, in which case a train, of | 
whatever weight, moving at 40 miles an hour, could not | 
possibly advance more than 260{ft. after the brakes had 
been applied. In these cases, it is true, the brakes were | 
applied to every wheel in the train. The average retard- 





ing power in using the brakes upon which Mr. Fairbairn 
experimented was, upon dry rails, 3821b. per ton of the 
weight of the carriages. Hence, at 20 miles an hour, 
a train, fitted with such brakes, on every wheel, would, 
after their application, run only 24 yards; at 30 miles 
an hour, 53 yards; at 40 miles an hour, 94 yards; 
at 50 miles an hour, 147 yards; and at GO miles an hour, 
212 yards. “ With an efficient brake on the engine,” says 
Mr. Fairbairn, “as well as on the carriages, the whole 
“train might be brought to a stand, when running at a 
“velocity of 50 miles an hour, within adistance of 150 yards.” 
This distance, in many cases, would be no greater than the 
length of the train. Railway travelling would be rendered 
incalculably safer by this summary control over the moving 
mass, a control which would have prevented the great dis- 
asters at Brettle-lane, Helmshore, Atherstone, the Clayton 
Tunnel, and Kentish Town, and, besides, nine-tenths of all 
the accidents which lave ever happened on the railways of 
this country. 

There are no mechanical difficultics, of any considerable 
moment, in the way of applying continuous railway brakes. 
It is the more to be regretted, on this account, that certain 
inventors and carriage superintendents have, to some extent, 
brought such brakes into discredit by the intricacy and 
complication which they have inflicted upon their con- 
trivances. In one plan of continuous brake which we have 
seen, all the parts of Roberts’ self-acting spinning mules 
are, apparently, represented. There is no end of quadrant 
gears and bevel pinions, clutches and sliding bars, springs, 
catches, and cams. ‘The brakes, instead of being pulled 
upon by a chain or tension rod, are pushed against the 
wheels by an elaborate arrangement of sliding bars, with 
boxes and braces. More than one half, probably, of all the 
power applied in working these brakes goes in friction. In 
any case the arrangement is a costly one, requiring many 
parts of complicated shape, and much careful fitting. The 
desired end is accomplished, no doubt, but so it might be 
with much less power, and by far simpler means. No 
simpler or stronger mode of putting on a brake can be 
devised than that of pulling upon the brake-block through 
a chain, the end of which is attached at one point to the 
surface of a small sheave, upon which it is wound by a 
hand-wheel, revolving around a vertical axis. By a very 
simple and excellent arrangement, in use for the last three 
years on the North London Railway, these chains can be so 
connected, from one carriage to another, as to provide per- 
fectly for the almost constantly varying distance between 
the buffers, and thus all the brakes of half-a-dozen or more 
carriages can be put on by one man, placed at one point in 
the train. A plan in extensive use for applying the brakes 
on many of the principal American railways, and which 
gives an enormous controlling power, is now about to be 
tested upon the South Eastern Railway. Upon a small 
shaft, on which is a smal] sheave for winding on the chain 
by which the brake-blocks are applied to the wheels, is a 
circular box containing a stout coiled spring of flat-rolled 
brass or stcel. The tension of this spring, when coiled to the 
utmost, is, we believe, not far from 2,000 lb., and its tension 
is maintained by a catch on the box in which it is contained. 
By a pull upon the cord by which the guard communicates 
with the engine man, a trigger is drawn back, releasing the 
coiled spring, which, as in Newall’s brake, immediately 
applies the friction blocks to the wheels. If the train hook 
apart, the brakes also come into play at once. One of the 
coiled springs may be fitted to every carriage, or be made 
to serve for two or more, as may be thought best. The 
brakes are applied instantaneously. There is, of course, 
the task of again coiling the springs, after every applica- 
tion of the brakes. Let us hope that by this, or some 
equally effective plan, our railway trains may be at last 





brought under such control, that they may, if necessary, 


be ey at full speed, within their own length. There 
would be few railway accidents then, and still fewer at- 
tended with destructive consequences. 


THE GREAT EASTERN. 

Ir would be a great injury to the proprictors of the Great 
Eastern steamship, and a great impediment, probably, to 
the progress of scientitic chipbeilding in this country, if 
the late disasters of that vessel were allowed to pass with- 
out notice being taken of certain considerations which, 
though obvious to some few of our readers, are likely to 
escape general attention. 

Assuming the accuracy of the published accounts, written 
by, or at the instigation of, the passengers, it is evident 
that in so far as the ship herself is concerned, three, and 
only three, important events happened. The paddle-wheels 
broke down; the rudder-head gave way; and the ship 
rolled fearfully when drifting in the trough of the sea. 
The hull appears to have proved marvellously strong; and, 
what is more remarkable, the engines, paddle as well as 
screw, seem to have stood admirably. This latter cireum- 
stance is very striking. There is probably no piece of 
machinery in existence that is subjected -to more trying 
strains and wrenches than the engines of a powerful 
paddle-wheel steamer labouring ina heavy sea. It happens 
that we crossed the Irish Channel twice on the 13th ult. 
in the new postal steamers Ulster and Leinster, during the 
passage of the very gale in which the Great Eastern 
suffered so badly. Although the force of the wind was 
tremendous, the sea was not so high as it sometimes runs 
in violent storms; and yct it was almost impossible to 
witness the action of the powerful engines of those vessels 
without quaking, as one paddle-wheel plunged shaft-deep 
into the sea, while the other rose high into the unresisting 
air. One knew that the wrench given to the intermediate 
crank shaft must at such moments have been terrible, 
and was not surprised to find that in less than a single 
year two of these shafts, costing nearly £3,000 cach, had 
been renewed in two of the steamers, the Ulster and Con- 
naught. Yet the paddle engines of the Great Eastern 
seem to have remained perfect to this hour! 

We will notice brictly the three accidents or cireum- 
stances before-mentioned. In the first place, the breaking 
down of the paddle-wheels, although the probable conse- 
quence of constructive weakness, as we said on a former 
occasion, may have been facilitated or even caused by the 
imperfect attachment of the floats or boards, or by their 
improper adjustment with reference to the actual immer- 
sion of the ship. These are points which will never, 
perhaps, be satisfactorily settled, but which certainly de- 
serve to be considered. Whatever may have caused the 
break down of these wheels, however, their failure ought 
not to have led to disaster of uny kind. In the Great 
Kastern—and in her only—the paddles are auxiliary to the 


screw propeller; for the paddle engines are but of 1,000- 
horses power, whereas the screw engines are of 1,600, 


The loss of such subsidiary propellers certainly ought not 
to have brought the ship herself to grief. 

The second accident, the giving way of the rudder-head, 
was a much more serious matter; but this, again, was 
probably preventible, and most certainly remediable if 
proper appliances had been fitted. Very great credit indeed 
is due to Mr. Towle for the truly mechanical devices to 
which he resorted ata time of so much difficulty, and which 
have been carefully described in our columns. But, had 
ordinary precautions been taken, those devices would not 
have been required. In all her Majesty's large ships of 
war two things are done: first, an auxiliary tiller or 
yoke, embracing the rudder-head, and furnished with 
strong relieving tackles, is fitted for use in rough 
weather, by means of which the rudder-head (which 
is known to be a weak part) may be relieved from 
excessive strain in one place under the shocks of the sea ; 
and, secondly, rudder chains and pendants are attached to 
the back of the rudder itself, and led in on board the ship, 
for the purpose of affording means of stecring the ship in 
the event of accident to the rudder-head. Now, we are 
not certain, but we sorely fear, that neither of these sources 
of security was provided in the Great Eastern during her 
late unfortunate voyage. A second tiller below, with re- 
lieving tackles, might have saved the rudder head ; if not, 
then the rudder chains and pendants would have kept the 
command of the ship in the captain’s hands. 

Very much might be written on the third untoward 
event, the excessive rolling of the ship; but a very few 
words must suffice. We do not yet understand very well 
the laws which regulate the at ah motions of ships at 
sea, but we know, of course, that if any ship whatever is 
placed without a rudder at command in the trough of the 
Atlantic sea when at its worst, she will roll awfully. 
Place such an immense vessel as the Great Eastern there, 
and she will doubtless seem to roll worse than any other, 
because, as every sailor and man of science knows, the 
bigger the ship the greater the space through which she 
wil move in inclining through a given angle. But an im- 
portant question remains behind,—Was the Great Eastern 
immersed to her proper depth on this voyage? On a mere 
voyage of a few days, it is not probable that she was, 
But, however this may be, the Great Eastern should not 
have been allowed to get into the trough of the sea, and 
wallow there helplessly for three days, If that is to be 
permitted, for want of proper steering appliances, then 
future passengers had better sec their luggage well stowed, 
and their cots well furnished with soft bedding, for roll 
she must under such circumstances. But none of these 
things need be. With proper care and foresight, the Great 
Eastern may be kept as manageable in tstorm as any 
other ship, for all we yet know to the contrary; and she 
has already proved that in fair weather she is in many im- 
portant respects unequalled. 

It is highly desirable that our knowledge of the laws 
which govern the rolling motions of ships in a sea-way, to 
which we have already referred as impertect, should receive 
an early extension. In the very first paper read at the 
Institution of Naval Architects, the Rev. Dr. Woolley 
drew attention to the fact that the effects of a disturbed 
state of the fluid in which a ship floats, in modifying her 
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motions, have hitherto eluded the grasp of the calculator ; 
and he showed that all our received science on this — 
has of late years been seriously and thoughtfully called 
into question. In all systematic treatises it has been 
assumed that disturbance operates “only as a modifier of 
the motion in still water,” and not as a cause of new con- 
ditions; whereas there are persons who maintain, on the 
contrary, that the very provisions which are made for due 
stability and other ot qualities of a ship in still water, 
operate to a contrary effect in disturbed water; and even 
Dr. Woolley himself, who is one of our most eminent 
theoretical naval architects, admitted that we are not ina 
position to predict the behaviour of a ship in an agitated 
sea from our knowledge of how she would certainly behave 
in a waveless untroubled sea. 

It is out of our power to personally promote an increase 
of knowledge on this very important subject, but we may 
do good by quoting here an opinion which Dr. Woolley 
expressed on the occasion in question, and which we most 
cordially endorse: “ Actual experience at sea,” said he, “ is 
more valuable here than all « priori considerations, or than 
all experiments made on small models; and, for my part, I 
am inclined to think that no naval architect’s education 
can be considered at all complete until he has gained some 
experience at sea.” We are glad to know that Mr. Froude 
is devoting his great mathematical and engineering acquire- 
ments to the elucidation of this difficult question, and that 
he made a voyage to Quebee and back in the Great Eastern 
expressly for the purpose of making personal observations 
on her behaviour at sea. It is from no want of love to 
him that we say we should have been glad had he deferred 
his trip for a month, and so have been on board during 
the three days which the great ship devoted altogether to 
rolling. He would then have had a splendid opportunity 
of conferring a benefit upon science, at the expense of no 
little discomfort to himself. As it is, we shall look 
anxiously to him, to Dr. Woolley, and to others, for some 
real additions to our knowledge in this respect. 


THE MANUFACTURE OF IRON AND STEEL. 

In a letter, by no means remarkable for the courtesy of 
its allusions, Mr. Robert Mushet attempted, in our last 
number, to show how cheap and good iron and steel might 
be made upon a certain process patented in 1855 by Mr. J. G. 
Martien, ‘The subject is one of importance, and Mr. 
Mushet ought to be, and possibly is, able to do it justice. 
As we feared, however, when, a fortnight ago, he 
announced his intention of making the attempt, he has 
sunk the essential question in a dispute about patents and 
in an interested and partisan attack upon rival inventors. 
We feel no interest whatever in the personal questions in- 
volved, but it is right that we should show the errors into 
which Mr. Mushet has fallen, and into which he would 
lead others, the more so as some of these are errors, the 
practical adoption of which, whether upon Mr. Mushcet’s 
authority or otherwise, would be attended with great loss. 

It is only by a perversion of the obvious meaning and 
literal construction of Mr. Martien’s specification that any 
one can pretend that either malleable iron or steel can be 
made by following its directions. My. Martien did not, in 
his patent of the 15th September, 1855, contemplate the 


production of cither wrought iron or steel. He was, 
possibly, aware that Messrs. Guest and Evans had 


attempted to assist the puddling process by injecting into 
iron, when melted in a reverberatory furnace, air or steam 
below the surface, and that Mr. Nasmyth Lad patented the 
injection of jets of steam into or upon iron while under- 
going the operation of puddling. Mr. Martien claimed, 
therefore, the “ purification” (whatever that might have 
meant) of iron, while flowing from either a blast or refinery 
furnace into the moulds or bed intended for its reception. 
He proposed to employ cast iron gutters, which, it is 
obvious, would either be immediately burnt out, or else chill 
the iron, and through these gutters he proposed to blow 
air into the flowing liquid metal. It is not difficult to 
foresee that the iron would be blown out of the gutters 
and upon the floor of the casting-house, and that, what- 
ever the “ purification,” there would be no conversion 
into either malleable iron or steel. “ But,’ Mr. Mushet 
informs us, * Mr, Martien further claims that, in place of 
“the gutter treatment, the cast iron may first be allowed 
“to flow from the blast furnace into moulds, or into a bed 
“ intended to receive it, and may then have the air forced 
“through it, after it has come from the blast furnace, and 
“before the congelation of the liquid metal takes place.” 
This would have been a capital claim had Mr. Martien only 
indicated in what kind of “ moulds” or “ bed” his iron was 
to have been run, and then pointed out that the iron was 
to be decarbonised. He only leaves us to infer, however, 
that he would employ cast iron moulds, ora cast iron bed, the 
use of which would be attended with the immediate in erfu- 
sion of the “bed” and its contents if anything like decarbon- 
isation were really attempted. Bearing in mind that Mr. 
Martien did not contemplate decarbonisation, and, also, that 
but one or two known substances would admit of being em- 
ployed as “ beds” in which that process could take place, 
we have two good reasons why any one, attempting to 
claim royalty, under the Martien patent, upon any 
practicable process of steel making by means of air jets, 
would be sent out of court. Even had Mr, Martien con- 
templated the conversion of melted cast iron into steel, in 
the “beds” to which his specification so vaguely refers, 
his patent would not have enabled him to enforce his claim, 
inasmuch as his specification is fatally detective in not 
describing the means of carrying out the invention, leaving 
it to be found out by others. 

It is well known in the iron trade that the Ebbw Vale 
Iron Company took up the Martien process some years ago, 
carrying it out under Mr. Martien’s own superintendence, 
assisted, moreover, if we do not mistake, by the skill of 
Mr. Mushet himself. ‘The result was dulv set forth by 


Mr. Thomas Brown, of the eminent firm of Messrs. Darby, 
Brown, and Co. (the Ebbw Vale Iron Company) at the 
Institution of Civil Engineers, on the 29th May, 1859. 
Said Mr, Brown, “We spent £7,000 in endeavour- 
“ing to carry out the Martien process, but the waste, 
“under the most favourable circumstances, was nearly 





“40 per cent. of the metal, and on one occasion my 
“ agent informed me that the whole of the metal was con- 
“sumed, and that nothing but cinder remained.” Not- 
withstanding this fact, and that the process had thus been 
most conclusively tested with the aid of all the resources 
and appliances of, perhaps, the wealthiest iron making 
firm in the kingdom (who had, indeed, every mctive for 
making it answer, if possible, inasmuch as Mr. Bessemer 
had refused to license them), Mr. Mushet has the hardi- 
hood to say in substance that Mr. Martien has been pre- 
vented, through want of means, from working his patent 
commercially and prosecuting infringers. Had there been 
anything in this process, the Ebbw Vale Iron Company 
would, assuredly, have made the most of it, and had Mr, 
Bessemer, or any other person, then trenched upon 
Martien’s rights, that gentleman’s impecuniosity would not 
have sheltered the infringer, inasmuch as the capital and 
the lawyers of the richest iron house in Wales would have 
been turned against him. Mr. Hindmarch, in view of 
possible litigation in the future, may have prophesied, as 
Mr. Mushet relates, that one party to the suit “ would not 
“have a leg left to stand upon,” but this metaphorical 
deprivation of the corporeal supporting members is 
generally threatened by all retained counsel, and had Mr. 
Hindmarch been in the interest of the other side the same 
elegant prediction would have doubtless been vented with 
reference to Mr. Martien. It is ever the business of 
lawyers to create employment for themselves. When it 
comes, however, to a suit, the common sense of a jury is 
generally sufficient to distinguish between a practicable 
and an impracticable contrivance; at least, if the facts 
have been duly laid before them; and it is as likely 
that they would not confound a_ process, whether 
practicable or otherwise, for purifying iron prepara- 
tory to puddling it, with another process, in extensive 
use, for making wrought iron and steel, and one which 
dispenses with puddling altogether. We may add, fur- 
thermore, that after Mr. Bessemer’s application for an 
American patent had been stopped at Washington, owing to 
its supposed interference with Martien’s contrivance, the 
application was granted after a full investigation, it being 
held, in the face of all amour propre, that Mr. Bessemer 
had in nowise taken a leaf from Mr. Martien. — Further- 
more, Mr. Mushet admits, in Mr. Martien’s behalf, that 
the last-named gentleman, at the date of his patent, 
September 15th, 1855, had had no opportunity of carry- 
ing his process into practical operation, while it is a matter 
of proof that Mr. Bessemer, who took out his patent on the 
17th of the following month, had actually reduced iis plans 
to practice several weeks previously. 

Mr. Mushet, who has read every line of Mr. Bessemer’s 
patents, attempts to show that he had not provided for the 
introduction of melted cast iron towards the end of the 
atmospheric process. On the 17th of October, 1855, how- 
ever, Mr. Bessemer mentioned, in his specification, that 
“ the state of the metal may be tested by dipping out a 
“sample, as practised in refining copper; if too much 
“carbon is retained the pipe may again be introduced 
“ for ashort time, or a small quantity of scrap iron may 
“be put into it; but if too much carbon has been driven 
“ off an addition may be made of some melted iron from 
“ the finery or cupola furnace.” This, surely, is conclusive 
as to the point in dispute. 

As for the “triple compound” of iron, carbon, and 
manganese, so noisily put forward by Mr. Mushet as his 
invention, he might as well have claimed the invention of 
chalk, which is a triple compound of calcium, oxygen, 
andcarbon. Ile claimed the introduction of spathose pig iron 
or “spiegeleisen” into melted iron undergoing conversion by 
the atmospheric process. Now, inasmuch as manganesian 
pig iron is that in general use among: stecl makers, the 
“ triple compound” of iron, carbon, and manganese would 
be inevitably introduced in following Mr. Bessemer’s 
specification of October 17th, 1855. But even if iron, 
destitute of manganese, were added there would be two 
elements of the triple compound, while the third, man- 
ganese, was not only pointed out as an eligible in- 
gredient by Mr. Bessemer, and long before the date of 
Mr. Mushet’s claim, but Josiah Marshall Heath, in his 
patent of April Sth, 1839, claimed “the use of car- 
“buret of manganese in any process whereby iron is 
“ converted into cast steel.” Mr. Mushet, in a patent now 
lapsed and worthless, attempted however to smuggle in 
varburet of manganese under the disguise of a triple com- 
pound—the said “compound” being manganesian pig 
iron. This iron costs £13 per ton, and contains anywhere 
from 2 to 5 per cent. of manganese, the price of the 
manganese thus being from £200 to £500 per ton! Now 
as oxide of manganese can be obtained at £7 per ton, 
a great economy will be effected in reducing it in the 
manner proposed, whereby the excess of manganese over 
the carbon present will admit of its employment both 
in the manufacture of malleable iron and mild steel. 
The alloy of manganese and other materials now used in 
the atmospheric process contains 50 per cent. of manga- 
nese, a proportion which could never be obtained from the 
blast furnace, owing to the highly oxidisable nature of 
that metal. And it is absolutely necessary, in order to 
apply any useful alloy of iron, carbon, and manganese, in 
the manufacture of malleable iron and very soft steel, 
that the manganese should be largely in excess of the 
carbon present. All attempts to make malleable iron with 
a triple compound, such as the pig iron recommended by 
Mr. Mushet, are simply absurd. If enough manganese be 
added, the carbon, which is present in still greater quantity, 
will convert it into steel. Mr. Bessemer does not, therefore, 
imitate Mr. Mushet, and claim to use a most extensive 
class of pig irons, but he has found that oxide of man- 
ganese is readily reduced to the metallic state in presence 
of its own weight of oxide of iron, and hence he has ob- 
tained that metal which Mr. Mushet says cannot be made 
alone on the scale of manufacture. Two years’ experience 
in the daily employment of silicious pig iron not 
containing manganese has incontestably proved its extra- 
ordinary powers of quieting the most furious boil of the 
metal, in spite of Mr. Mushet’s theory to the contrary, nor 
is the quantity thus added at the end of the process 





more than is found to be present in some of the best marks 
of steel. 

“ Weare not aware,” Mr. Mushet is good enough to inform 

us, “ that even if Mr. Bessemer had made such a claim as 
“you say he has done, in his patent of 19th August, viz., 
“ that of melting pig iron and pouring it into Bessemer 
‘metal during the operation, and had actually carried it 
‘ into effect, a fearful explosion must have ensued, destroy- 
‘ing, in all probability, the operators and the premises 
around. ‘This rash and desperate act of pouring cast iron 
into decarbonised metal, whilst air is being forced through 
it, was only once committed, and, fortunately, only a few 
hundredweights of metal were being operated upon. 
But the whole of the melted metal was projected, as from 
a gun, into the air, carrying away the top of the furnace, 
setting the roof of the lofty cast-house on fire, scalding 
some of the workmen, and nearly terminating the mortal 
career of Mr. Thomas Brown, who was superintending 
the operations. Let those who borrow my ideas without 
understanding how to apply them, and the principles on 
which they depend, be careful lest some serious explosion 
should one day take place. It is my duty to give this 
warning when I find a leading scientific journal advocating 
a procedure which is many degrees more dangerous than 
setting fire to a powder magazine.” 
Now this rash and desperate act, as Mr. Mushet calls it, 
is part of the daily practice of Mr. Bessemer and his 
licensees. We have ourselves seen several hundred weight 
of melted pig iron poured into three tons of converted metal, 
and rapidly mixed by a powerful blast, but no explosion 
took place. The rashness consists in people doing these 
things who have only a superficial knowledge of the subject. 
When forcing air into molten iron the carbon is rapidly 
eliminated, and, as soon as the whole is removed, the iron 
will combine with the oxygen if the blowing be continued, 
in a similar manner to that which takes place in melting 
large masses of fine silver, and if such oxidised iron be 
poured into a cold mould it will disengage this oxygen so 
rapidly in the act of cooling as to “ boil over” in the mould 
in the same manner as silver does by disengaging oxygen 
in cooling and forming a sort of volcano on the top of the 
partly soliditied mass. A small quantity of alloy destroys 
this property in silver. Now if, instead of pouring deear- 
bonised and partially oxidised metal into a mould, some 
melted pig iron be put into it, a rapid disengagement of car- 
bon will take place, and this will combine with the oxygen 
previously taken up by the converted metal, so rapidly as 
to produce a violent explosion. This being perfectly well 
understood by others, although not by the “ metallurgist” 
Robert Mushect, the workmen always take care to add 
the carburetted metal before this peculiar condition of the 
converted metal takes place, and the danger Mr. Mushet 
warns us of is, consequently, prevented. 

With the ample notice which we have now extended to 
Mr. Mushet, we think we may spare our readers the labour 
of perusing any further discussions as to Martien’s patent, 
“ triple compounds,” and the danger of making stcel by the 
atmospheric process. 
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“ FREE TRADE ” IN INVENTIONS. 


Free TRADE is the monopoly of the wealthy in trade, 
useful to the public, and popular. But no, free-trader has 
any objection to have a pet monopoly of his own, though 
he objects usually to such a monopoly by others. For this 
reason he dislikes patented inventions which shut out the 
competition of mere wealth. Now, the whole world 
is conducted on the principle of monopoly, from kings and 
emperors downwards, and, if it results in bringing forth a 
constant supply of new and uscful things, monopoly is a 
good. If it prevents that supply it is an evil. Pro- 
duction is one thing and trade is another. If an in- 
ventor brings forth such a patent, a new article twice as 
useful as an old one, mere competition in cost is distanced 
and Free ‘Trade is nowhere, when Mr. Great Capitalist 
shouts out, in an aggrieved tone, Monopoly !—Protection ! 
—Robbery! 

Mr. Great Capitalist wants only to buy and sell, and 
does not care what the article is or what becomes of it 
when he is paid. Ile would work up the whole raw 
material of England and throw it into the sea could he 
only secure his 6 per cent. or 75 per cent., and he would 
Free Trade. The be-all and end-all of his existence is to 
sell, at a percentage, and he only buys because otherwise 
he could not sell, and to prevent this competition of a better 
article against an inferior one—the work of a producing 
brain against a mere buying and selling brain—he calls 
out for Free Trade in ideas, and no protection, ée., in 
other words, the free stealing of ideas without paying for 
them. The inventor has a property which Mr. Great 
Capitalist envies him the possession of, and therefore seeks 
to abolish the law of property in that particular in order 
to keep up his own monopoly of wealthy Free Trade. 

Now Free Trade does not always ensure low cost to the 
public for inventions. ‘One or more persons make them- 
selves the masters of’ a commodity in order to enhance the 
price,” and sometimes bite their fingers at it, and occa- 
sionally accumulate enormous fortunes by being mono- 
polisers of money at the time. Mr. Great Capitalist is 
sometimes a great gambler, and he hates all processes of 
another creature with which he cannot compete. 

By the word property is meant goods of all kinds held 
by individuals in exclusive ownership ; in short, monopoly, 
by a certain portion of mankind, few or many, single or 
duplex, to the exclusion of a certain other portion, and 
commonly a large majority. ; 

Goods are these things conducive to good or well being 
of the individual or individuals possessing or desiring to 
possess them. And it is evident that the goods may be 
personal, as a pleasant voice, or a cheerful aspect, or a 
symmetrical face or form, or a mathematical or poetical 
brain, ora generally inventive or an argumentative faculty. 
They may also be material things, either raw or converted 
to forms useful to man by the operation of his hands 
through the agency of his brains. 

There was a time when ail raw materials, as land, water, 
and all things in and under and above them, were held in 
common, and property in them was only what each 
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one needed for the day, and no one cared to take fro 
him. As men multiplied, food and other things became 
comparatively scarce, and spontancous production was not 
enough, and savage tribes began to appropriate hunting 
grounds. Other tribes, feeling hunger, sought to take 
them away, and fighting began. Enough men having 
been killed off, game grew more plentiful, and so there 
was an alternation of peace and war, and the only pro- 
perty that a man could really hold secure was the pro- 
perty in his own thoughts, which enabled him to circumvent 
other men with inferior thoughts. ‘Time rolled on and 
men became herdsmen instead of hunters, and each tribe 
agreed, amongst themselves, to acknowledge the right of 
property in flocks and herds of their own tribe, but not 
the tribes of other men. And then it was discovered that 
the fruits of the earth, growing spontaneously, were less 
in quantity and inferior to the crops of cultivated ground. 
And so began property in land; at first for a period, and 
latterly for an hereditary possession, as rulers grew strong 
enough to set aggregate men at defiance by force or finesse. 
And the aggregate men, with a sort of tacit understand- 
ing that they were to have something limited yet certain, 
thought, upon the whole, that individual property, in 
land and goods was, with them, a universal scramble. 
Poor law was better than anarchy, in which the strong 
hand and cunning brain got all that was not wanted. 
Thus, fences and enclosures grew up, and in process of 
time everything found an individual owner, save the fish 
of the sea, and even they could only be got at by property 
people possessing boats. But, 

“Hang sorrow and cast away care, 

For the parish is bound to find us,” 

said or sung the “ Merrie Beggars.” 

Amidst this general change from communism to property 
in materials, there was one natural property that could not 
be meddled with—the right of individual thought. Land 
and water are of little value without men, and men with 
more stomach than brains are little apt to give increased 
value to materials. And, by a provision of nature, it is 
found that thoughtful brains are not necessarily the accom- 
paniment of material property. And, moreover, large 
possessions tend to dull productive energy. And so men 
skilled in recondite learning tending to the increase of wealth 
came to have a value. In old Greece such men were 
sometimes sold for slaves, and, in more modern times, Jews 
were tortured to extract wealth from them. Bethlemen 
Gaber, in Gideon’s tale, caught St. Leon and caged him, 
in the hope of forcing him to make gold for him. But, 
upon the whole, power could not get hold of the mental 
property of its neighbours save by bargain and com- 
promise. ‘There was no effective powers for extracting a 
man’s secrets against his will. 

But his secrets were of little use to him unless he made 
them known to some one. So the men of brains, or 
mental capital, drew nigh unto the men of material 
capital—where they thought they could trust them—and 
largely increased wealth was the result. Thus Watt joined 
Boulton in virtue of his engine, and Brindley joined the 
Duke of Bridgwater in virtue of his canal craft. There 
was a monopoly aimed at on both sides. Watt had a 
patent for his engine, and the Duke of Bridgwater mono- 
polised the whole of the watercourses. But for the patent 
it is doubtful if Watt would not have continued a maker 
of eight-day clocks, and, but for the belief in the 
monopoly of the water the Duke of Bridgwater would 
not have helped Brindley to make canals. He growled 
sorely when he got a glimpse of “ those d—d railways ;” 
that, he perceived, would break down his monopoly. 

Monopolies are odious. Patents are monopolies, and, 
therefore, patents are odious. That is the syllogism of 
those who buy and sell, and levy rent on lands ‘and 
mines, and ponds and fisheries, and sometimes right of 
way. 

Well, and the land is all monopolised, the Crown is mo- 
nopolised, the Government is monopolised, the coals are 
monopolised, money is monopolised, power and influence 
are all monopelised. Why, then, should not a man’s own 
brains, represented by a patent, be a monopoly also? Why 
should there be patents of nobility ?—why not every one be 
a noble ? 

Because—is the reply—a man gets a patent for an inven- 
tion to-day which another man might invent to-morrow. 

True, but it is equally hard, or, rather, far more hard, 
that a duke gets a great estate by inheritance which some 
other man might have got had there been no inheritance— 
more hard because the patent estate is held in perpetuity, 
though a food-producing property, belonging virtually to 
the nation, and the patent for an invention growing out of 
a man’s brains, with no prior claims from any one, is only 
a monopoly for fourteen years. The duke is better off than 
the inventor, for he has only got to wait fourteen years for 
the invention, but the inventor has to wait for ever for the 
estate, unless he can make a bargain with the duke for 
some of the proceeds, 

If an earl were an ironmaster he might use Mr. 
Bessemer’s invention gratuitously, had he no patent ; but 
it does not follow that Mr. Bessemer would have made his in- 
vention patent for the benefit of all the world of ironmasters. 
Without the consideration of the monopoly he would have 
kept it secret, or not have produced it, and the great 
public stimulus would not have existed. The great prize, 
or supposed great prize, which Mr. Bessemer has drawn 
in the lottery of inventions has, probably, given twenty 
years of progress to the iron trade in advance. 

But, say the more unscrupulous Free Traders, it is not 
good national policy to grant patents. Competition in- 
creases trade, and, as inventors cannot help inventing, the 
public would get the inventions for nothing, and so 
lower the price of the commodity. An unscrupulous man 
once remarked, “ Inventors invent as hens lay eggs.” This 
may be, but more goes to the egg than the laying. It has 
to be hatched also. 

Some persons arguing on the inventor will allege 
that a man has a right to the monopoly of his own brains, 
bat this is a fallacy. He may keep his thoughts secret— 
that is the extent of his right or power;.but the maker 











may make, and does make a bargain with him, that, in 
consideration of his making patent, or laying open his 
secret, he shail have a limited monopoly. And, by s) 
doing, holding up the prospect of a reward only rarely 
secured, the greater number of inventive minds are sti- 
mulated and quickened into action. It is by this process 
that the national capital accumulates in a compound, and 
not a simple ratio. 

Time was when al! new knowledge or facts connected 
with trade or manufactures were carefully concealed. It 
is only since security was obtained for the results of a 
man’s brains that books have been largely published and 
manufactures thrown open, and British Associations and 
Societies of Arts made to flourish. ‘Take away patent 
right and copyright, and we should go back into the dark 
ages of mystery, when every apprentice was sworn to keep 
all his master’s secrets, and science and association would 
go backwards. 

A great struggle is now making to abolish the Patent 
Laws. Copyright may hold out longer, for writers sit at 
great men’s tables and influence them; but the right to 
trade marks would rapidly follow—for is not a trade mark 
a monopoly ? 

The Patent Law operates largely for the welfare of this 
nation, apart from the mere money profit. It is the pro- 
cess whereby genius can rise irom obscurity, and enter 
into the larger life of the nation. In this England of ours 
peace, content, and loyalty have been conspicuous through 
all the disturbances that have convulsed the continent of 
Europe from one end to the other. How much of this 
contentment is due to the belicf in most men’s minds that 
genius, perseverance, and industry may, by incessant 
struggle, rise to any position under the Crown? Who 
shall say what might be the result if all the ardent minds 
and intellectual brains are cut off from their legitimate 
exercise? If mind is to be made common stock, why not 
matter also? Where would Manchester have been but for 
patents securing to the workman the fulcrum for his 
rise? Look round the Manchester mills, and see how 
many hard-hearted men there are who have risen upon in- 
ventions now striving to make to-morrow shut out yestcr- 
day. ‘The risen men care not for more inventions : their turn 
has been served, and they would keep down other men’s 
power, but for the Patent Law, which enables others to do 
as they have done, and rise in time. Manchester is the 
legitimate offspring of the Patent Law. -Take away that 
law and downfall would follow. It was said of Thebes 
that with Epamninodas and Pelopidas its glory rose and fell, 
and so would it be with Manchester and a departed Pa- 
tent Law. Not that those who have risen wish to continue 
the Patent Laws—they, perhaps, might choose to kick 
away the stool by which they have risen. They would not 
at once detect that Manchester had culminated to its de- 
cline, but a dead sluggishness would take the place of hope 





| in those who should follow to rise a still greater height. 


The patent is the fulerum to raise the lowly man. No 
one take away his brain work. Without the patent an 
unjust employer may steal his thoughts and call them his 
own. With the patent, he may show the millowner that 
a more successful result will be obtained, if not by himself, 
by some new competitor; and thus a new security is 0d- 
tained against the competition of foreigners. ‘The competi- 
tion of mere trade is a competition for cutting down 
profits, for fractions of coin per yard; but the competition 
for cheapening production by improved machinery is a 
competition to obtain larger profits, and thus is England at 
the head of the nations. ‘Thus, in cach successive term of 
years, is thrown away the effete machinery which others 
have laboured to imitate, and a new and improved mill 
rises to bid rivalry avaunt. 

A great excitement has arisen against patents apparently 
from a combination of interested men. They call out for 
free trade in invention asa clap-trap, as though invention 
and trade were one and the same thing. All, say they, 
should be left to open competition, and there should be no 
protection for ideas any more than for trade. 

There is on record a remarkable instance of competition 
between two rival traders in a useful article. ‘The one 
was puzzled to know how the other could under-sell him, 
seeing that he acquired all the materials gratuitously, after 
the fashion of Bardolph’s friend, Nym. “Oh!” replied 
the other, “I steal the materials ready converted.” 

Thus, free trade in ideas docs in reality mean free steal- 
ing. It essays to do by inventors what Amcrican booksellers 
do by English authors. It is true that there are some 
people so obtuse that they cannot imagine any thing to be 
a property in which they cannot bring to bear the sense of 
feeling, known under the attributes of hearing, seeing, 
tasting, touching, and smelling. ‘They cannot sce, nor 
hear, nor taste, nor touch, nor smell an idea; and they 
think, therefore, that it is absolutely nothing, and they 
regard the promulgator of an idea as a mere visionary 
requiring to be paid for something resembling a dose of 
atmospheric air. 

But there are others who know better than this, who 
know the value of ideas, and do not wish to give them 
scope because they interfere with their own objects. They 
cannot look justly at the subject. They covet something 
which impedes them as Ahab coveted Naboth’s vineyard, 
and would fain push the impediment out of their path, 
whether dead or alive. They have achieved power and do 
not stand in need of patents. They have obtained protec- 
tion for life, and are very important, if protected for 
fourteen years, to others. 

Sir William Armstrong, who is at the head of the 
objectors, attained notoricty by dint of makinga gun. He 
applied to the Select Committee at Woolwich, and they 
pooh-poohed it; he applied elsewhere, and he was made 
master of Woolwich. His gun was patented by him, but 
it was, at most, a combination of a number of well-known 
parts. The result is by no means perfection. At Sheffield 
he madea speech complaining of the impediments of 
patentees who had no means of carrying their ideas into 
practice. At Manchester he gave a history of his personal 
experience. Mr. Brunel had an idea of making a wire 
gun, and employed him to make it, when it was discovered 
that Mr. Longridge and Capt. Blakely had a prior patent, 
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whereupon he did not make the gun, and, he says, the 
public lost a good chance. : 

Sir William, at Woolwich, is cither appointed to con- 
struct his own ideas only, or to find out the best thing for 
the public without regard to persons. If the former, it is 
not a seemly thing that others should be shut out, neither 
is it graceful on his part to prevent the trial of any thing 
but his own. The thing which would have made Sir 
Ww illiam most popular would have been a generous recog- 
nition of the merits of others, and a fair competition with 
himself, But not so; he used his protection or his office to 
do precisely what he complains of in the protection of 
patents—to put impediments in the way. Such is the 
charge against him. Now, there is no doubt that the 
patentees would have been very glad to have their gun 
manufactured, and very glad to receive royalty, and, there- 
fore, it is Sir William who is the protected monopolist, and 
not the patentees, 

Sir William says also that he was forestalled by a prior 
inventor with a railway wheel, and imputes to the inventor 
a dog-in-the-manger principle of taking a patent he could 
not carry into effect. Now, what is the fact? The inven- 
tor took his patent, believing and hoping that he would 
get his wheel into use. He tried hard to do it, but in vain; 
he had no funds as Sir William Armstrong had. So after 
some years he sold his patent to a manufacturer who had 
many other patents for wheels; the manufacturer left his 
business, and amongst the stock taken by his successors 
were these patents. ‘The business ultimately fell into the 
hands of creditors who found that wheels on that patent 
had been very largely used. They, therefore, clubbed 
their dividends, or a portion of them, and prepared to com- 
mence proceedings; and they recovered a considerable 
sum of money. Now, why did not the wheels get into use ? 
If they are right now they were right at the outset, and the 
public have been kept in jeopardy for no good reason. 
The inventor did all he could, but he had no Sir William 
Armstrong, nor Sir William Armstrong’s friends, to 
help him. Sir William thinks he ought not to have had 
the patent, but no good reason is shown for it. If we 
analyse the question we must come to the conclusion that 
they were in fault who did use the patent carlier. 

The Times says that Sir William is “the greatest in- 
ventor of modern times,” and implies that he is the 
soundest legislator also, secking to tear down the last 
rag of protection. But he is protected, and we are by 
no means sure that he would go on working at making 
further improvements but for the competition of incessant 
inventors stimulated by his success. We may be quite 
sure that were there no patents there would be no more 
gun inventors, and Sir William might rest at case with 
the reputation of being the greatest inventor of modern, or, 
at least, the daily Ziimes. 

Sir William quotes Mr. Brunel. Now, it will be found 
in the “ Blue Book” that Mr. Brunel estimated the value 
of an ordinary invention at £2, and a very good invention 
at £5. This we may suppose would be the value of the 
Portsmouth block machinery of Sir Samucl Bentham, 
executed by Mr. Brunel's father. 

We regret this mistaken policy on the part of Sir 
William Armstrong. He, of all others, with his robe of 
protection hanging round him, should have stretched out 
generous help to all others not so fortunate as himself. 
It is quite clear that some one must transact the nation’s 
business in gunnery as in other things; but it is not right 
that a competitor in inventions should be selected for a 
judge over his rivals, and then call for a change in the 
law—an Kastern edict, converting gun making into a caste 
with himself for Grand Parigandum, denouncing protection 
to everybody but himself. 

What is ree Trade? The abolition of protection to all 
those who monopolised exclusive and lazy incomes without a 
useful return. But not the less is Free Trade a monopoly. It 
is a process which gives to large capital and skill in business 
an exclusive power against persons of small capital, and it 
tempts shrewd speculators to embark largely in’ business 
on borrowed capital, in order to obtain a chance with their 
richer neighbours, and run risks of losses. Free ‘Trade 
makes great shopkeepers and great merchants. It makes 
an income by doing more for less money, and rendering it 
impossible for small people to keep up rivalry. They must 
sink into the servants of Free Trade, or they must acquire 
a monopoly of their own by the exercise of their brains, 
and this monopoly a patent gives them. But they furnish 
an ample return to the public for it. 

To a short-sighted man it must seem a very perfect 
process to make commercial wealth permanent in families, 
individualising materials, and making brains common stock. 
It does not seem to oceur that the brains would end in 
making the materials common stock also, and then beginning 
anew. Elswick would be parted amongst them, and for 
Woolwich they would cast lots. From such a culmination 
may the good sense of the nation deliver us. We want not 
the time of the long sword over again. 








A Ruymine Enoinerr.—Mr. T. Page, C.1., sent the following 
facile lines to the Mayor of Wisbech the other day, apologising for 
his inability to attend a municipal jaunt :— 

My dear Mr. Mayor, I would not despair 
To see you so jolly and he arty 5 

With your numerous Tail, going out for a sail, 
With the famous municipal party. 


But now I, alas! must let it all pass, 
Although to be present I long, 

To enjoy your good roast, to give out the toast, 
And join in the laugh and the song, 

But business imperative leaves no alternative, 
And therefore attend it I “ must ;” 

And ask you to excuse me (you cannot refuse me, 
Nor will you be angry, I trust). 


The sight of your ladies (so beautifully made) is 
A joy beyond dinner and wine; 

For with bow] overflowing, affection is growing, 
Until you pronounce them divine. 


But with your heart’s treasure and very bright pleasure, 
Still couple with those who are near, 

The friends far away, and forget not, 1 pray, 
The health of your bold Engineer. 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months, 

1692. Ricnarp Jouey, St. John's-street, Smithfield, London, ‘‘ Animproved 
apparatus for heating, cooling, or drying, infusing, extracting, or absorb- 
ing vapours and gases for manufacturing, medical, or domestic purposes, 
and for preserving liquids and solids alimentary or otherwise.”—Pelition 
recorded 3rd July, 1861. 

1834, MictAEL HENRY, Fleet-street, London, “ Improvements in the method 
of, and apparatus for, obtaining an increased effect from lights."—A com- 
munication from Charles Francois le Page, and Cyprien Poisson, Boulevart 
St. Martin, Paris.—Petition recorded 20th July, 1861. 

1889. WinuiaM Busey and Dante. Busny, Liverpool, “ Improvements in 
street or road rails for omnibuses and other vehicles,.”—/e. ition recorded 

il 






n Powe, Liverpool, “ Improvements in the manufacture of 
, and other coverings for the feet.”—A communication from 
—Petition recorded 


1913. ALEXANI 
boots, shoes 
Charles Warren Lryant, Boston, Massachusetts, U 








lst August, 1861. 

2921. Joseru Evoenk Drovor, South-street, Finsbury, London, “ Improve- 
ments in machinery or apparatus for kneading.”—Pe'ition recorded 2ud 

fujust, 1861. 

Patrick O'HANLON, Nile-street, Kingston-apon-Hull, *‘‘ Improve 

ments in marine and other steam boilers with reference to economy of 

fuel.” 

36. Joseen Lewrs, Rathmines, Dublin, Ireland, ‘ Improvements in pro- 

ww and treating printing surfaces, in producing and preparing trans- 

y surfaces, in transferring, in producing impressions on an altered 
seale, in preparing or treating surfaces of lithographie stones, and in 
obtaining devices or designs ; also in agents and apparatus used in some 
of such improvements, parts of the invention being also applicable to 
photography, and to ormamenting pottery, poreclain, and glass,”— 
Petition recorded 3rd Avaust, Uhl, 

1956. WinntamM CLArk, Chancery-lanc, London, “ Improvements in bleach- 
ing and clarifying saccharine matter i tus for the same.”— 
—~A communiestion from Edouard Théoy snini and Edmond 
Oswald de Gemini, Boulevart St. Martin, Paris.—Petition recorded 6th 
August, IS61. 

1991. ApRieN Feapixaxo Bevxsamtx Fataas, Rue de Malte, Paris, “ Im- 
provements in the constru ttion of trusses and bandages for hernia, and of 
hypo zastric girdles or belts "—Pe ition recorded Wh August, 51, 

2003. Wittiam Epwarps and Epwakbs, Coventry, ** Improvements in 
apparatus connected with railway brakes.” —Ietitivn recorded 12th August, 
Isel. 

2003. Joux Casran Horver, Avenue-roal, Hammersmith, Middlesex, 

Certain improvements in looms for weaving.”—A communication from 
Frederie May, Zurich Switzerland —/etition veeorded 13th August, S61 

2020, JosKren Crore Riverr, Joun Vickers, and Samus, Hayes, Presto 
New Mills, Farnworth, near Manchester, “ Improvements in machinery | 
and apparatus for spinning and doubling fibrous materials."—Peti/ion ve- 
corded (ith August, Us01. 

2079. James En.is, Minories, London, “Improvements in means for sizing 
corks, or separating the larger from the smaller sized corks.”—Vetition re- 
corded 2th August, 161. 

2089, Joserm Manin Murat, Rue de Malte, Paris, “ Improvements in 
machinery or apparatus for shearing military hat tufts aud other similar 
articles.”— Petition recorded 21st August, 1861. 

2115, Jenemian Duiver, Keighley, and Joseeu Jessop, Bradford, Yorkshire, 
“Improvements in means or apparatus employed in washing, wringing, 
and mangting fabrics, and in the manufacture of part or parts of such 
apparatus." — Petition reco ded YUth August, sel, 

4157. ApmieN JeAN DauMont, Paris, An improved umbrella.”—Petition 
recordet 30th Augus!, 1361, 

£197. Gustav Biscior, jun., Swansea, Glamorganshire, “ Improvements in 
extracting copper and silver from ores containing those metals,”—Partly 
a communication from Dr, Gustav Bischof, sen., University of Bonn, 
Prassia,— Petition recorded 3rd September, 1861, 

9993. Francois Evaexe Scuxeipen, Rue Gaillon, Paris, ‘ Improvements in 
cartridges for breech-loading fire-arms, and in machinery for manufactur- 
ing the same."—J/% tition recorded Ath September, 1861, 

2230. Joun JAMES Russent, Crown Tube Works, Wednesbury, ‘* Improve- 
ments in preparing the ends of welded tubes previous to their being fixed 
in plates.” 

32) Winniam Witp, Bury, Lancashire, ‘Certain improvements in ma- 

chinery or apparatus to be employed in the preparation of cotton and 

other fibrous materials for spinning, called ‘slubbing frames and roving 

frames.’ "—Petitions recorded (th September, 1861, 

2240, Geonak Nonnis, Brondesbury-terrace, Kilburn, Middlesex, ‘‘ Improve- 
ments in the manufacture of soap."—Petition recorded 7th September, U61, 

2218. Parnick Bentanus O'NEILL, Hart-street, Bloomsbury, London, 
* Improvements in serew wrenches or spanners.” 

2250. Jounx Henry Jonson, Lincoln’s-inn-fields, London, “ Improvements 
in fire-grates and furnaces for domestic and other purposes.”—A com- 
munication from Paul Baudet, Paris. 

2254. WitniamM Evwarp Newros, Chancery-lane, London, “An improve- 
ment in the construction of boots and shoes.”—A communication from 
Joseph Lacy Joyee and Edward Heaton, Newhaven, Connecticut, U.S.— 

Petitions vecorded Oth September, W861. 

2258, Leon Pierre Bakre, South-strect, Finsbury, London, “ Improve- 
ments in tubular steam boilers.” 

2200. WinntaAmM Lyxau Thomas, ITHill-strect, Berkeley-square, London, 
“Improvements in projectiles.”"—Petitions recorded Lith September, 1861, 
2264. WinntamM Stevens, Godolphin-road, Hammersmith, Middlesex, ** Im- 
provements in mechanism or apparatus for ploughing and cultivating the 

land by steam and other power.” 

2955. CHARLES Greaves, Old Ford, Bow, Middlesex, Improvements in 

apparatus for preventing waste of water from service pipes or cisterns.” 

9266, ARCHIBALD TURNER, Leicester, ** Improved apparatus for enabling the 

ards and drivers of railway trains to communicate with each other.” 

Winuiam Wittrams Chay, Nottingham, “ Improvements in knitting 
machinery.” 
70. Winuiam Eowarp Grpnor, Wellington-street, Strand, London, “ Im- 
provements in the mautical compass.”—A commurication from Grégoire 
Lucien Ripamonti, Bordeaux, France.—/'etitions recorded 12th Septe mber, | 
Iso. 

2271. Josern Oniver, Longtown, Cumberland, * Improved machinery for 
making bricks, pipes, and tiles,” 

2273. Witttam Fan.an, Turnham-green, Middlesex, “ Improvements in 
sash fastenings, which improvements are also applicable to other pur- 
poses,”” 

2°79. Richanpd ARCHIBALD BROOMAN, Fleet-street, London, ‘ Improvements 
in machines for weighing and measuring corn and other grain.”—A com- 
munication from Joseph Alexander Auguste Catenot, Lyons, France. 

2281. Josern Bexnete Howe it, Shettield, Yorkshire, ** Improvements in 
the manufacture of chains and chain cables."—Petitions recorded 13th 
September, 1861, 

9935. Groner Dixox, Wood-street, London, “Improvements in the manu- 

‘ture of upholsterer’s trimmings.” | 

287. WinwtaAmM Henny Crispin, Marsh-gate-lane, Stratford, Essex, “Im- | 

provements in the manufacture“ef curved aud angular paper tubes and | 

pipes.” . 

©2991, JAMES Kino and Jous Sutcuirrse, Rochdale, Lancashire, “ Certain | 
improvements in or applicable to machines for spinning and doulling” | 

2205. Henny Constayxtine JENNINGS, Great Tower-street, London, **Im- | 
provements in treating hides and skins.” | 

2207, WinuiaAM Epwarp Newrtox, Chancery-lane, London, “ Improved 
apparatus to be adapted to carriages for the purpose of checking or | 
arresting their progress on inclines or when going down hill."—A com- | 
munication from William Goode Caporn, Sydney, New South Wal 

2209. Thomas Webn, Artillery-terrace, Victoria-street, Westminster, ‘* Im- 
provements in tills or receptacles for money.”"—Petitions recorded lath 

September, 1861. | 

2801. Martin Rak, Manchester, ‘* lmprovements in lamps.” | 

2303. Joun Reeves, New York, U.S., Improvements in clectro-magnetic 
engines for obtaining and applying motive power.” | 

| 
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2305, Winniam Juxon Hesketn and Davin Parsetn, Saundersfoot, 
Pembrokeshire, ** Improvements in steam boilers and furnaces whereby 
better to adapt them to burn all kinds of coal, more especially anthracite 
or stone coal.” } 

2311. Ricuarp ArcniBaLD Brooman, Fleet-street, London, ‘f An improve- 
ment in shirts.”"——A communication from André Francois Emile Robert, | 
Paris.— Petitions recorded 16th September, 1861. 

2315. Francis Wriaity, Manchester, ** Lmprovements in the construction, 
manufacture, and mode of securing armour for the provection of ships 
and fortifications against projectile 

2319. Gronek Davies, Serle-street, Lincoln’s-inn, London, ** Improvements | 
in machinery or apparatus for the manufacture of horse-shoe and other 
nails.”"—-A communication from Charles Alexander Louvrier, Paris. 

2321, Joseru Lee and BexJamin Durron Tapuin, Patent Crank Works, 
Lincoln, * Improvements in traction engmes.”—Petitions recorded 17th 
S—plenber, lsél. 












Patents on which the Stamp Duty of £50 has been Paid. 
2195. Hyrouirk Monier, Francis-street, Golden-square, London.—Dated 
2nd October, 1858. 
2261. James Lamp Hancock and Freverick Lame Hancock, Pentonville, 
London,—Dated Lith October, 185s. 
2156. CoLLInson Hatt, Navestock, Essex,—-Dated 25th September, 1858. 
2Isl, AveusTIN NORMAND, Havre, France, Dated 30th September, 1858. 
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THE ENGINEER. 


2364. Rorert KeNNeDy and JAMES ARMSTRONG, Lisburn, Ireland.—Dated 
22nd October, 1858. 

2141. Joun Witsoy, John-street, Sunderland.—Dated 23rd September, 

1853. 

2173. Tuomas Britt, St. Thomas-terrace, Church-strect, Old Kent-road, 
Camberwell.—Dated 50th September, 1858. 

2185, Joux James Russet, Wednesbury, Staffordshire.—Dated 30th 
September, 1858 

2190. Tuomas PRE: 








STON, Nottingham.—Dated 1st October, 1838. 





Patent on which the Stamp Duty of £100 has been Paid, 


2070. Tuomas Craytox, Oldham, and Rorert Harrop, Lowside, near 
Oldham, Lancashire.—Dated 26th September, 1854. 





Erratum. 
2°19. For “ Souvrier” read ‘‘ Louvrier.” 





Notic2s to Proceed. 
1251. Grorae Kstant, Nottingham, ‘Improvements in holders and cases 
for holding bonnet fronts, rouches, frills, and other fancy articles,”— 
Petition recorded W6th May, 1861. 


| 1260. SAMUEL Prrrs, Catherine-strect, Strand, London, ‘ Improvements in 





billiard and bagatelle tables.”— Petition recorded 17th May, 1861. 

1277. Ropert King and Kennetu Rowson, Granville-street, Sheffield, 
“Consuming and destroying smoke as emitted from engine or other 
chimneys, and from all other flues from which smoke is emitted.”— 
Petition vecorded 18th May, 186!. 

1250. WitLiAM CuariTon Fors? Gibson-street, Lambeth, Surrey, “ An 
improved method of manufacturing bricks and slabs impervious to damp, 
for preventing moisture rising in pavements, and the walls in houses and 
other buildings.” 

1280, Epwarp Humpurys, Dep 
struction of iron ships, batte 
1861. 

1201, Mare ANTONE: ANCOIS. Mexnows, Rue de l’Echiquier, Paris,  Im- 
provements in the coupling or connecting joints of pipes for the con- 
veyance of liquid, fluid, or solid bodies."—A communication from 
J.B. Lavril, Paris. —Petition recorded Qlst May, 1561. 

1301. Hesry Bovruitnizn pe Beaumont, Geneva, ‘Improvements in 

¥ ploughs.” 

1803, GIovANNI Battista NaGiost, Vienna, “ Improvements in cannon and 
projectiles to be used therewith.” - Partly a communication from Joseph 
Zochling, Vienna.—Petitions recorded 22nd May, i861. 

1307. JouN Hyxam, Wilson-street, London, * Improvements in apparatuses 
for arranging splints for matches, and for placing them in the frames 
ready for dip .” 
312. E 


















rd, Kent, “Improvements in the con- 
and forts,”—Petitions recorded 20th May, 



































? ‘, Smethwick, Staffordshire, ‘An improved 

method of lubricatin rriage axles.” 

1313. Henry Manin Fervinanp Juces Vicomte pe La Tour-pu-Crevi and 
ALEXANDRE Mariz AvGusTR DE LA Tour-pu-CRrevIL, Uevart St. 
Martin, Paris, ** A copying-press, so-called * telegraph-press,’ "—J’etitions 
recorded 2rd May, 1861. 

1315. Bernard CoLuinguaM, Keighley, York 
Manchester, ** Improvements in flyers employe 

ing and spinning fibrous substances.” 

1318. Grorok Hexsent, Summer-hill, Dartford, Kent, “ Improvements in 
apparatus for striking bells.” 

131, Joun PATERSON, Wood-street, London, “An improvement in clasps 
or buckles.” 

1320. Ricuard Preece, Clapham-road, Surrey, ** An improvement in floors.” 

Petitions vecorded 2Ath May, 1861. 

WiLtiAM Rouerts, Millwall, Poplar, Middlesex, “Tmprovements in 
vices and screw bonches.”—Prtition recorded 2th Muy, 1861. 

1826. WILLIAM Sauru, JAMES Loup, and Hexry BakLow, Green’s Nook 
Mill, Lancashire, “ Improvements in looms for weaving.” 

8. Matmevu bE ALbyrre, Rue Laporte, Gironde, Borded 
ments in tallow candles.” 

1332. WitutiamM Boswortu Honinecu, Thurlaston Ledge, Leicestershire, 
‘Improvements in apparatus for sowing seed.”— Petitions recorded 2ith 
May, 181. 

1337. Grorce Wicutwick Rexpet, Elswick Ordnance Works, Northumbcr- 
land, * Improvements in the manufacture of wrought iron cylinders for 
the construction of ordnance.”"— Petition recorded 20th May, 1801. 

1356. WILLIAM Bywarer, Leeds, Yorkshire, ‘ Improvements in n 
apparatus for finishing and drying thread, twine, cords, and ropes 

1358. WitLiaAM ILunter, Glassford-street, Glasgow, Lanarkshire, N.B., 

Improvements in looms for weaving.” 

ivan Boypk Mackay, Knockmore House, Ballymoney, Antrim, 

reland, “Cleaning flax, separating the fibre from the straw, called a 

flax-scutching machine.” 

1363. Evwarp Cuan.es Heanzy, Strand, London, ‘Improvements in 
ordnance and fire-arms.”— Partly a communication froin Charles Alger, 

Newburgh, New York, -— Petitions recorded Sist May, 1861. 

71. Thomas Corapine, Glasgow, Lanarkshi N.B., ** Improvements in 

machinery or apparatus for cutting or dividing metal or other sheets or 

»lates.” 

5. Pact Gonxpdo.o, Boulevart St. Martin, Paris, *f An improved kneading 
machine.” 

379. Ronert Cuartes Ransome, Ipswich, Suffolk, ‘ Improvements in 
reaping and mowing machines.”—A communication from Thomas Robin- 
son, Elizabeth-street, Melbourne, Australia.—Vetitions recorded let June, 
IS6L. 

138s. Groner Bexyamin Vatenan Anpvekie, Charlton, Kent, ‘ Improve- 
ments in armour coating for ships, fortifications, and other structures.”— 
Petition vecord:d 3rd Jane, S61, 

1438. WinuiamM Epwarp Newton, Chancery-lane, London, ** Improvements 
applicable to railways, for the purpose of facilitating the transport of 
carriages containing goods and passenge ross arms of the sea, rivers, 
lakes, or inland waters."—A communication from Mallat de Bassilan, 
Paris, France.—Petition recorded 6th June, YS861. 

1441. Joun Vatauay, Middlesborough Lronworks, Middlesborouyh-on- 
Tees, ** Improvements in the manufacture of railway sleepers.” 

1454. Wintiam Aveustus Sanps, New York, U.S., ** loprovements in the 
construction or manufacture of sails for ships or other vessels." — Petitions 
recorded Tth June, 1861, 

1469. Wittiam CLARK, Chancery-lane, London, ‘Improvements in con- 
structing casks, tubs, and other like vessels, whereby to render them 
water-tight."—A communication from Louis Désiré ‘Trannin, Bowevart 
St. Martin, Paris. —Petition recorded 8th June, 1861. 

1471. Avauste Lovts Cesar pe Monract, South-street, Finsbury, London, 
“A cone, preventing smoke and extinguishing fires in chimneys.”— 
— Petition recorded With June, Us6l. 

1615. JAMES Ferrance, Phanix Lronworks, Stroud, Gloucestershire, “ Im- 
provements in machines for fulling wool and other fabries, and in the 
method of driving the same.”"— Petition recorded 24th June, 1S6', 

1717. Roper? ANaus Smitu, Devonshire-street, Manchester, ** Improvements 
in purifying gas."— Petition recorded 6th July, 1861. 

1761. Piekke JEAN DE Retrr, Rue Guimard, Brussels, ‘‘ Improvements in 
the manufacture of wind musical instruments in brass or other metal to 
which pistons are applicable.” — Petition recorded With July, 1861. 

1918. James Wriaut, Bridge-street, Blackfriars, London, ** Improvements 
in machinery to be used in carding cotton and other textile substances.”"— 
A communication from Amand Wibaux, Rue St. Martin, Paris.—Pcition 
recorded 2nd August, 1861. 

1991. ADRIEN Fexpinanp Benjamin FauGas, Rue de Malte, Paris, ‘ Im- 
provements in the constraction of trusses and bandages for hernia, and of 
hypogastric girdles or belts."—Petition recorded 9h August, W861, 

2032. Joun CowpeRroy Martin, High-street, Barnes, Surrey, ** An improve- 
ment in treating bones, and the manufacture of the products thereof.”— 
Petition recorded Lith August, le61. 

2034. Josern Marnik Murat, Rue de Malte, Paris, “ Improvements in ma- 
chinery or apparatus for shearing military hat tufts and other similar 

articles.”"—Petition recorded 21st Auquat, S861. 

2 Wituiam Witp, Bury, Lancashire, ‘* Certain improvements in ma- 
chinery or apparatus to be employed in the preparation of cotton and 
other fibrous materials for spinning, called * subbing frames and roving 
frames.’ ""—Petifion secorded tth September, 1861. 

2249. ALFRED Fryex, St. Anne’s-retreat, Sutton, Lancashire, “‘ Improvements 
in propellers, and in propelling vessels through water."— Petition recorded 
9th Septenber, 1-61. 

2301. Martin Rar, 
corded 1th Septe 

















» and Mark Mason, 
lin machinery for prepar- 
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lanchester, “‘ Improvements in lamps."—P¢tifion re- 
ber, 1851. 
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And notice is hereby given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 








List of Specifications oblished during the week ending 
28th September, 1861. 

Sd.3 403, 38d.3 404, 3d.; 

; 410, Gd.3 411, 3d.; 
415, 9d. ; ql 3 417, 4d.; 418, 6d.; 
422, 7d. ; 423, 6d.; 424, 3d.; » ad. 5 
1.3; 450, 10d.; 431, 3d.3 432, 3d.; 483, 10d. ; 
At -3 437, 4d. 3 488, 3d. ; 439, 3d.; 440, Sd. 5 = 
443, Gd. ; 444, Gd ; 445, Gd.; 446, 3d.; 447, Gd. 3 448, Is, 11d.; 449, 


183, 3d.; 402, 
408, 4d. ; 









, 
: 
. 











Is. 3d. ; 450, 6d. ; 481, 6d. ; 452, Od. ; 453, 10d. ; 454, 3d.; 455, 11d. 
456, 3d.; 457, Sd.; 458, Gd. ; 459, 3d. ; 460, 3d.; 461, 3d. ; 462, 3d. 
463, Gd. ; 464, 10d.; 465, 7d.; 466, 3d.; 467, 10d. ; 468, 10d.; 469, 7d. 
479, 1d. ; 471, Gd.; 472, Gd. ; 473, 9d. ; 474, Gd. ; 475, 3d.; 476, 3d. 
477, 61. ; 478, 9d. ; 479, Gd. ; 480, 8d. ; 481,4d.; 482,7d.; 483, 1s. 5d. 
431, 1s. 1d. ; 485, 3d. ; 486, 10d. ; 487, 3d.; 488, 3d. ; 489, 3d.; 2187**, 6d, 


*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-otlice order, made payable to him at the Post-office, High Holborn, 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


CLAss 1.—PRIME MOVERS. 
( Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c.) 
644. W. Coniins, Salford, “ Water, steam, and mercury gauges.” —Dated 15th 
March, 1>61. 

The object of this invention is to prevent accidents when the glass or 
other tube containing water, steam, or mercury, breaks. In applying this 
invention to the ordinary water-gauge of a steam boiler the inventor applies 
a valve above and below the glass tube, and each valve has a button or 
flange rather less in diameter than the opening of the valve seating into 
which it enters; the spindle of each valve is limited in its action by 
shoulders, When the gauge is at work and the glass is whole the steam 
and water hold the valves open to admit steam and water to the tube; but 
the moment the glass breaks, either by accident or otherwise, the steam and 
water acting on the buttons or flanges above referred to close the valves and 
prevent the escape of the steam and water, thereby preventing the accidents 
that usually occur by the blowing off of the steam and water.—Not pro- 
ceeded with, 

686. A. Watt, Canton-street, East India-voad, ** Preventing corrosion in 
boiler tutes.”—Dated 1th March, 1861. 

For the purpose of preventing corrosion in boiler tubes the patentee 
places in the ends of the boiler tubes, where the flame enters, short movable 
tubes, which act as guards or protectors to the boiler tubes. He covers 
these movable tubes, us well as the boiler plates and the boiler tubes them- 
selves, or cither of them, and cither wholly or in part, with platinum, gold, 
silver, copper, nickel, tin, zinc, lead, bismuth, or iron, or with a combination 
of any two or more of those metals. 

690. G. W. Hawkstey, Bri/ge-hill, cud M. Win, Carlisle-strect East, 
Sk field, ** Steam boilers.” —Dated 19th March, 1861. 

This invention consists in making steam boilers with a flue or fiues (as 
the case may be) composed of a series of cylinders in short lengths, and of 
two or more unequal diameters ; the ends of the said cylinders composing 
the said flue or flues may be rivetted together in various ways, but the 
patentees prefer flanging the smaller cylinders outwards at right angles, and 
returning the said flanges down again, so as to enter the straight ends of the 
larger cylinders to which they are rivetted. The said flanges, being turned 
up endways of the metal, form strong ribs round the flue or flues, which 
greatly tend to prevent the same collapsing under high-pressure steam, but 
that which is the main object of this invention is the construction of boilers 
with flues capable of expanding and contracting in their length, without 
causing leakage or injuring the ends of the boilers, 























Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, llar- 
ness, XC. 

605. J. Tomuinson, Kegworth, Leicestershire, “‘ Buckle plate."—Dated 12th 

March, 1861, 

This invention relates to an improved buckle plate or apparatus, which is 
applicable to saddle, carriage, or draught horses, and can be used at the 
will or discretion of the rider or driver, and consists of a brass or other 
suitable metal plate of a circular or other convenient form. Around the 
edge of this plate project the loops of the buckles for the traces and other 
straps; on the outer parts of the loops are hinged the tongues of the 
buckles ; the ends of the tongues, pointing towards the centre of the plate, 
are soinetimes flattened out, and have a hole through them in which the 
point of a bolt enters. In the centre of the buckle loop plate is a pin on 
which a plate turns, having on its circumference as many bolts as there are 
buckle loops, besides which there is a piece projecting from the circum- 
ference which terminates ina stud cither plain or of an ornamental character. 
The buckle loop plate and the bolt plate are covered on the side on which 
the bolt plate lies by a plain or ornamental plate, which has portions cut 
out of its edge to receive the pierced ends of the tongues, the tongues rest- 
ing upon the springs secured to the buckle loop plate. There is a slot in 
the covering plate through which the stud passes ; the stud, being moved a 
little on one side. will release the tongues of the buckles, and thus allow the 
traces or other straps to drop through loose. There is a spring bolt in the 
slot of the cover plate which is drawn back just before a rein which is 
attached to thestud of the bolt plate draws the bolts. When the buckle 
plate is used as a draw-plate to be attached to the shaft it is attached by a 
swivel ora hinge, or by a strap passing round the shaft and through a 
buckle loop, The bolts on the bolt plate areso arranged, and the back band 
may be attached before the other straps, 
6v6. A. S. Stocker, Wolverhampton, “ Rails for railways."—Dated 12th 

March, 1361, 

This invention consists in the manufacture of metal bars upon which the 
wheels of the rolling stock of railways are intended to travel, and consists 
in the application for the purpose of a metal commercially known in the 
market as steel iron, in combination with ordinary wrought-iron. The 
piling or placing and welding together the two differently constructed 
nietals being effected in such manner, and disposed in such proportions, as 
may be found most convenient and suitable for the purposes intended ; or 
the steel iron may be used in its entire state.—Not proceeded with, 

603. A. Agrts, Place Verte, Anvers, Belgium, “‘ Lubricating the moving parts 

of machinery.” —Dated 12th March, 1861. 

This invention relates to two previous patents, dated respectively 19th 
March, 1858 (No. 503), and 18th June, 1859 (No. 1475), and consists, First, 
in connecting the axle boxes of railway carriages loosely to or with the 
bearing or weight springs thereof, instead of rigidly, as heretofore practised. 
This he proposes to effect by making two or more grooves in the top of the 
axle boxes in the direction of the length of the axle ; these grooves are 
intended to receive projecting ledges formed on plates which support the 
several springs of the carriage to which they are affixed ; the edges of these 
said plates are formed with flanges which embrace each axle box, and thus 
keep it steady in a direction crosswise of the axle, so that the body of the 
carriage can only move or slide along the top of the axle boxes i 
irection, the intention being to prevent the wear of the brass ‘ 
the shoulders of the journals of the axle, which now occurs by having the 
body of the carriage rigidly connected by springs to the axle boxes. Another 
improvement consists in forming a conical recess in that side of each of the 
naves of the running wheels of the carriages which is situate next the axle 
box to receive the leather collar described in the specification of the afore- 
said patent of 1859 (No. 1475), the intention being to exclude dust more 
effectually from the journals of the axles on which the running wheels are 
fixed.‘ Another improvement consists in adapting a thin steel spring around 
the before mentioned leather collar to ensure close contact of said collar 
around the axle. The Fourth improvement consists in adapting a spring 
catch to the lid of the axle box, or that part at which the lubricant is in- 
troduced, by which the patentee keeps said lid closed, and prevents the 
entrance of dust and grit. Another improvement consists in adapting & 
partition to the pierced gutter or spout described and referred to in the 
specification of the aforesaid patent of 1859 (No. 1475), for the purpose of 
compelling the water propelled by the revolving dise to pass over the axle, 
instead of said er being also thrown in another direction, as was the 
case in the former arrangement described in the said patent of 1859. He 
proposes to simplify the construction of the valves employed to discharge 
the dirty water from the axle boxes, and other minor details of construction, 
forthe purpose of rendering the axle boxes less costly. He proposes to adapt 
the foregoing improvements to the moving parts of stationary engines, 
shafting, and other revolving machinery, previously described in the speci- 
fication of the aforesaid pgtent of 1358 (No. 563). 

610. G. L. Riramostt, Bordeaux, “ Improvements in the nautical compass.”— 

Dated 12th Mai 86i. h ’ 

The object of this invention is to render the mariner’s compass indepen- 
dent of magnetic influence on board ship, especially iron ships, and the 
improvement consists in placing beneath the card a number of magnetised 
needles, say twenty-four, but this number may be increased or diminished, 
parallel to each other, and with their points directed due north and south. 
—WNot proceeded with, 

613. G. Srexcen, Cannon-s'reet West, London, “ Tadia-rubber springs for 

railicay and other 2 — Dated 13th March, 1861. 

These improvements in india-rubber springs consist of an improvement 
in the method of supporting the india-rubber used in such springs. The 
inventor inserts supporting plates at intervals through the mass of the 
spring, as in De Bergue’s or Caton’s patented spring, but these plates are 
not allowed to project beyond the outside of the india-rubber, but are kept 
inside, by which means the india-rubber preserves a more regular outline, 
and is leas strained than when the plates project beyond the india-rubber.— 
Not proceeded with. 
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THE ENGINEER. 








620. G. F. Muntz, French Walls, near Birmingham, ‘ Sheathing iron ships 
or vessels.” —Dated 13th March, 1861. 

This invention consists in sheathing iron ships or vessels with sheets of 
com] 1 metal ining copper and zinc, such sheathing being attached 
by the means of india-rubber to iron sheets, according to Daft’s patent pro- 
cess of coating, described in his patents of the 22nd November, 1859 
(No. 2643), and the 28th January, 1860 (No. 227), such iron sheets being 
then fixed to the ship’s side or bottom by screws, rivets, or other convenient 
fastenings, in such manner that the compound metal sheathing shall be 
insulated and separated from the iron by the india-rubber. 

632. F. Roesser, Bird-strect, St. George's-in-the-East, London, “ Preventing 
locomotive engines and carriages leaving the rails.”—Dated 14th March, 
1 








This means or apparatus for preventing carriages leaving the lines of rails 
consists in the application of an extra line or extra lines of rails placed 
parallel with the ordinary rails, of a suitable form, so that guard clips 
secured to the carriages will pass along such rails, without, however, being 
in contact therewith. These extra rails, if there are two, are placed by pre- 
ference just inside the ordinary rails, but they may be outside if desired.— 
Not proceeded with. 

633. W. CLARK, Chancery-lane, London, “ Bridges.”—A communication.— 
Dated 14th March, 1861. 

This invention cannot be described withont reference to the drawings. 

636. W. Hopson, Kingston-squave, Hull, “ Improvements in propelling and 
steering carriages, and also ploughing and other agricultural implements.” 
—Dated 14th March, 1861. 

Provisional protection has not been allowed for this invention. 

639. J. Hunter, Coltness Ironworks, Canvbusnethan, “ Moulding and shaping 
nvetal.”— Dated 14th March, 1861. 

This invention relates to an improved mode of casting wheels, rails, pillow 
blocks, and other generally similar details, so as to obtain hard and durable 
surfaces thereto, as well as economy of time and expense in moulding. 
Under one modification the mould in which the wheel or other article to be 
cast is formed is made entirely of iron. The mould is formed in two parts, 
in manner similar to the ordinary sand moulds; these parts are placed one 
upon the other, and when so arranged a cavity is left between the parts 
corresponding to the form of the wheel to be cast. A metal core is arranged 
in the centre of the mould which passes through the two parts, and this 
forms the aperture in the centre of the wheel to receive the axle or spindle, 
which may be either fast or loose. A vertical tubular aperture or gate is 
formed in the upper half of the mould, which conveys the molten metal 
down into the cavity framed in the body of the mould ; the mouth of the 
gate is surrounded bya ridge, which slopes down to the aperture, and serves 
to ‘prevent the overflow of the metal. In casting angle iron rails, pillow 
blocks, or the footstep bearings of shafts and other similar details, the 
moulds are formed of cast or malleable iron, the minor details of which are 
arranged to suit the article to be produced. 

647. T. Grirritns, Birmingham, “ Signalling on railway trains.”—Dated 
15th March, 1861. 

In the guard’s van, or other part of the train, a strong closed cistern or 
reservoir is fixed, connected with which is a condensing pump. The said 
condensing pump is worked from the moving carriage, and by its action air 
is condensed in the reservoir of a pressure sufficient to sound a railway 
whistle or whistles, or other alarm, with the requisite loudness for signalling 
purposes ; the said cistern or reservoir is provided with a pressure-gauge 
and safety-valve, as well as a railway whistle or whistles, or other alarum 
capable of being sounded by condensed air.—Not proceeded with, 

657. J. Warkins, Birmingham, “ Railway brukes."—Dated 15th March, 
1861. 

This invention consists in applying a brake-wheel or drum to the centre 
of each axle. This brake-wheel is flanged on both edges on its periphery, 
and is furnished with wood brake-blocks secured by iron straps or grips 
which cause the brake-blocks to clip the periphery of the brake-wheel when 
in action. The grips are tapped to receive a screwed rod or shaft in connee- 
tion with each pair of wheels under a tender. brake-van, or carriage. The 
mode of working the brake may be by any suitable appliances upon the red 
or shaft which passes through the grips, by which the brake-blocks can be 
tightened upon the brake-wheels. 

658. H. A. Warp, Birmingham, “ Transmitling signals on railway trains.” 
—Duted 15th March, 1861. 

This invention consists in attaching to the side or bottom of railway 
carriages a tube containing a rod or wire, or wire rope, which is kept in a 
state of tension by coiled or other suitable springs contained within the 
tube, so that the action of a lever applied at any part of the length of the 
rod, wire, or rope, produces a certain effect at the extremities. The rod, 
wire, or rope of cach carriage is connected to thoseo the adjoining carriages 
by a spring swivel-hook, and upon the guard's van a drum or reel is fixed. 
round which a rope or chain is self-coiled by the action of a spring ; this 
rope or chain is connected to the rod, wire, or rope, travelling the entire 
length of the train, and thus the guard can instantly communicate with the 
engine driver.— Noi proceeded with. 

659. J, PENN, Newton, ‘ Stoff.rd, “Whistles or water indicitors for seam 
boi'ers.”—Dated 15th March, 1361. 

This invention consists in attaching to the ordinary float of a boiler, by 
means of a swivel and links, or in any other suitable way, a tube perforated 
at one point in its length ; this tube passes through the crown of the boiler, 
and at the upper end of the tube the lower part of an alarum or whistle is 
screwed to it. The upper or bell-half of the alarum is suspended above the 
lower part by a chain passing over a pulley, and weighted at the opposite 
end with a balance ball. The pulley is supported by an upright or carrier 
on the boiler, or a lever may be employed for the same purpose. As the 
water falls in the boiler the float, falling also, draws down the whistle tube 
until (the holes in the tube dropping under the crown of the boiler) steam 
rushes through them into the tube, and thus gives the alarm.—Not pro- 
ceeded with, 

7. F. Jenkins, Stowting, Kent, ‘* Bridges.” —Dated 16th March, 1861. 

Heretofore, in constructing arched bridges where rigid arched ribs are 
used, it has been found necessary to limit the compression of the arched 
rib (considered as an equilibrated arch) to a strain much below what the 
materials would bear safely, in order to provide strength to mect extra 
strains caused by flexure when the arch is not equilibrated, and it is very 
difficult to calculate these extra strains. Now, according to this invention, 
a flexible arched rib is used, which is braced or connected by struts and ties 
to an upper rib, placed at a sufficient distance above it to form with it an 
inflexible frame, wherein the lower arched rib will be in a state of com- 
pression, thrusting against abutments at points which support the weight 
of the bridge. 

670. W. F. Hensox, New Cavendish-strect, London, “ Railway carriage, 
buffer, and other springs.” — Dated 16th March, 1801. 

This invention consists in combining the action of a conical or conoidal 
spiral steel spring with that of a flat, spiral, or? volute steel spring, 
in such a manner that, when being acted upon simultancously by 
one and the same plunger, the conical spring shall be compressed, 
whilst the flat volute spring is at the same time extended. These 
two springs may be either formed in one piece, by means of a stecl bar, 
being in part coiled round a cylindrical mandril, so as to form a flat volute 
spring, whilst the remaining portion is coiled round a conical mandril, so 
as to form a conical spiral spring; or the two springs may be formed 
separate from each other. The bar of steel, of which these springs are 
formed, may be either of a rectangular or of a circular section ; or the 
section may be grooved or trough-shaped, either parallel or tapering, or 
the springs may be formed of tubular bars of steel, or they may be of any 
other suitable sectional form, and such combined conical or conoidal and 
flat, spiral, or volute springs may be employed, either for buffer or draw 
springs for railway carriages, or for any other purpose to which they are 
applicable. 








673. G. H. Binkneck, Southampton-buildings, Choncery-lane, London, 
“ Marine propulsion.” —A communication.—Dated 16th March, 1861. 

The object of this invention is to propel steam and other vessels through 
the water by more effective means than the methods hitherto adopted, and 
at a greater speed, and, consequently, with greater economy of time and 
fuel, and at the same time to obviate the inconveniences attendant on 
previous modes of propelling ; and to effect this object a scries of arrange- 
ments is employed of an entirely novel character for communicating the 
power of marine engines to one or more floats, or to one or more propeller 
shafts, by means of one or more levers supported on an axle or fulcrum fixed 
at a suitable distance from the main driving axle; and as this lever 
or levers may be of any length, the speed acquired will be increased in 
Proportion to the length of the levers employed, with the circumstance of 
the lever or levers being always in the water, and not affected by the roll 
of the vessel, ensures regular action and propulsion. Another part of the 
invention consists in arranging the several parts of the crank on the main 
driving axle, the coupling rod or rods, and the lever or levers, by which 
arrangement these several parts are caused to work together always for- 
ward ; the lever or levers oscillate first backwards and then forwards alter- 
nately, and, consequently, the engines are never reversed, but only the float 
which is turned back or raised up, as the case may be, and therefore the 
engines are always working at a steady uniform pressure, and the strokes 
of the pistons do not succeed each other so rapidly, because greater results 








are obtained from relatiy ely the same number of strokes per minute than 

by the same when the methods hereinbefore adopted are used. And part of | 
these improvements consist in the adaptation of a propeller shaft or shafts 
in the water which can be raised or depressed ut pleasure, in order to. 
examine the float if fouled, by means of a swivel pulley and chain or rope 
passing through into the vessel at any convenient place, and connected with 
the engine machinery, and working together with the other propeller shaft 
by means of a windlass or any other suitable contrivance. A float or floats | 
is attached to the propeller shaft or shafts by means of a hinge or swivel of 

extremely simple construction. By this arrangement the float or floats are | 


turned down flat when propelled forward, and offer the least possible 
resistance to the steam, and, consequently, the objectionable backwater js 
entirely obviated. By the same arrangement the float or floats present the 
whole vertical surface in the return stroke, and offer as great a resistance to 
the power of marine engines as these last are capable of bearing, provided 
the float or floats are made of a sufficient size and strength. Another 
improvement consists in employing the propeller shaft to act upon an iron 
oar paddle fixed to the sides of small light vessels when the greatest maxi- 
mum of speed is desired, as, for instance, mail packets, dispatch and other 
fast boats, which oar paddle is attached to the side by a ring and staple, and 
suspended by a chain. 


691, J. Cuaumzns. Montreal, “ Constructing roadways under water.”—Dated 
19th March, 1861. 

This invention consists in submerging tubes of suitable dimensions and 
construction, in place of having recourse to tunnelling, as heretofore. The 
shape and form of the tubular roadway may be varied, but it is preferred 
that such tubular roadway for deep water should be of a circular section, 
having a rectangular inner way formed therein, as thereby the pressure of 
the water at great depths may be divided between the tubes by allowing 
the leakage of the outer or circular tube to collect between it and the inner 
one, until it obtains such pressure as the inner or square tube may safely 
carry, then drawing it off through valves into the inner tube} thus relieving 
by reaction the pressure on the outer or circular tube. The lengths or 
sections of a tubular way may have each bulkheads or partitions, one near 
each end, which are of a strength to resist the pressure of the water when 
the length or section is submerged, and when it has been emptied of water. 
Each end of a length or section of the tubular way is also formed with 
inner flanges, as well as with an outer flange. 


694. J. Watson, Jerrow, Durham, and T. B. Davison, AMunsfer-square, 
Regent's Park, London, “ Applying and securing thoul-pins or iowlocks 
to boats, baraes, Se." —Dated 20th March, 1861. 

In carrying this invention into effect a box or case of suitable form and 
size is to be affixed inside the boat, or other craft to which this invention 
may be applied, underneath or level with the gunwale of the boat, barge, 
lighter, or other craft. The said box or case is to contain one or more 
thowl-pin or pins, and such thowl-pin or pins will be made to work 
in one or more suitable grooves or guides, each opposite the other, 
and attached to or formed in the centre, if but one such thowl-pin 
be used, or at the two inside ends of the box or case if more than 
one be used. The thowl-pin or pins will be connected at the bottom 
end or ends by a transverse piece, and in or about the centre of such 
transverse piece wil! be affixed a pin or plug, to project through a slot or 
longitudinal cut in such box or ease, by means whereof such thowl-pin or 
pins may be raised or projected through openings in the top of the box or 
case, such openings corresponding in size or shape to the said thowl-pin or 
pins ; and such thowl-pin or pins, when raised or projected, will be held in 
place by a slide, bolt, or other suitable ; fastening, to be shot or slid under- 
neath or through the pin or plug projecting through the slot or longitudinal 
cut aforesaid. The side of such box or case containing such slot or cut is to 
be made to take off or open to allow of broken or damaged thowl-pins being 
replaced, or such other repairs or amendments as may be from time to time 
deemed necessary or proper. The said thowl-pin or pins, box or case, and 
internal and external fittings thereof, will be made of wood, metal, or such 
other material as may be deemed most suitable, and as occasion may 
require. 


698. A. Symons, Southwark Bridge-road, London, “ Apparatus for propelling 
and steering vessels.” —Dated 20th March, 1861. 

The inventor, in carrying this invention into effect, employs a screw pro- 
peller actuated by a steam engine, which he places within a water-tight 
chamber or casing, which is fixed in any convenient position within the 
veesel. Large pipes or tubes are connected to this casing, having commu- 
nication with the water through apertures in the bows, and also at the 
stern of the vessel, and likewise at eaeh side of the vessel. The said tubes, 
which are placed longitudinally, and having apertures or communications 
at the bows and stern, have a current of water drawn in at the bows and 
forced out at the stern to propel the vessel ahead, and drawn in at the stern 
and forced out at the bows if required to propel the vessel astern, which he 
accomplishes by reversing the motion of the propeller. The said tubes are 
fitted with valves, sluices, or other means of stopping or shutting out the 
ingress or egress of the water, so as to divert its current, by which means a 
steering power over the vessel is obtained. The propeller, being fixed upon 
its own axis, the ends of the same pass through stuffing boxes, and have a 
direct communication with the driving power, which may be by steam 
engine or otherwise.—Not proceeded with. 











675. J. ArnnowsMitH, Bilston, Staffordshire, “ Apparatus for fixing the win- 
dows of railway and other carriages at any required height.”—Dated 18th 
March, 1861. 

On the side of the carriage window frame the inventor fixe 
strip of brass or iron, in which a series of holes are made; the said 
series of holes extending from nearly the top to the bottom of 
the said frame at about two inches apart. In the part of the 
door in which the window slides is a small lever, the upper end of which is 
pressed by a spring against the strip of brass or iton on the window frame. 
A thumb-plate connected with the said lever enables the occupant of the 
carriage to raise the end of the lever from the said Plate. In order to fix the 
window at the required height the thamb-plate is pressed, and the window 
is raised to the required position. By now liberating the thumb-plate the 
end of the lever is pressed into one of the holes in the brass or iron plate 
on the window frame, and the window is thereby fixed. By pressing the 
thumb-plate the window may be allowed to fall, but the sudden fall of the 
window is in this case prevented by the lower end of the lever pressing 
against the brass or iron plate in the window frame, the same action of the 
thumb-plate which liberates the upper end of the lever causing the lever end 
to press upon the plate.— Not proceeded with. 





a 


699. G. Peacock, Regent House, Starcross, Devonshire, “ Anchors.”—Dated 
20th March, 1861. 

For the purposes of this invention the shank is composed of two wrought 
iron plates, connected together at a distance apart from each other, the 
plates being kept at the required distance apart by fiittng pieces at the 
head and crown. Between these plates is a single straight arm without 
any palm at its extremity ; the arm is about half the length of the shank, 
and turns at its base on a bolt near the crown end of the shank, and the 
point of the arm lies towards the head of the shank. The arm is capable 
of passing freely between the plates of the shank, so that it may be made 
to project from cither side of them, and at the base of the arm are two 
semicircular flukes, for the purpose of catching in the ground, and causing 
the arm to project from one or other side of the shank, and so make it to 
enter the ground, the end of the arm being either made chisel shaped or 
pointed, to enable it to enter the ground with facility. On the shoulder of 
each of the flukes is a pointed projection, so that if, when the anchor is on 
the ground, the point of the lower fluke be between the shank plates, the 
projection may catch in the ground, and bring the fluke into action 
to cause the arm to enter the ground. The flukes have stops pro- 
jecting from each of their sides, which, when the arm projects from 








the shank on either side at an angle of about 45 or 50 dey., come 
against the top and bottom edges of the shank plates, and there op the 









movement of the arm ; the arm is also stopped by one of the flukes coming 
against the filling piece at the crown end of the shank. In place of having 
a stock at the*head of the anchor the inventor connects a stock to the 
crown end of the shank, and he prefers to bend round the stock ou each side 
of the shank, and bring it back and connect it to the head, in such manner 
as to form a pear-shaped bow or rim around the shank, the broadest part of 
the bow being towards the crown ; and on each side of the shank, at a point 
about one-third the length of the bow irom the crown, he places a bar or 
stay, which connects the bow with the shank plates; this stay serves to 
strengthen the bow, and the anchor can also be more readily fished when 
brought to the cat-head by catching the fish hook in the angle formed 
between the bar or stay and the bow.—Not proceeded with. 


709. G. Baxter, Govan, Lanarkshire, “ Apparatus for propelling vessels.”"— 
Dated 21st March, 1861. 

For the purposes of this invention a reciprocating direct-acting propeller 
is adopted, such propeller being so constructed or contrived as to offer a 
great resistance to motion through the water in one direction, with a very 
slight resistance when moving in the opposite direction, Each propeller 
consists of a central boss fixed on the shaft, the front part of which is 
pointed or inclined, to offer a little resista’ n moving forward. To such 
boss there are jointed a number of blades which, when expanded, fill up a 
circular area of a size depending on the size of the vessel, power of engines, 
and other conditions. Each blade is connected by a red to a collar capable 
of sliding on the shaft in such a way that, when the propeller moves in one 
direction, the pressure of the water causes the blades to open or expand, 
whilst, on the return stroke, the collar slides back, and allows the blades to 
fold inwards into a conical form, offering very little resistance to the motion 
of the propeller.—Not proceeded with. 












712. C. Tayion, jun., Nottingham, ‘‘ Enabling the quard, or other person, to 
communicate with the engine driver, or Vice versa, in railway curriages.” 
—Dated 21st March, 1261. 

The inventor proposes to place an electrical, voltaic, or galvanic battery, 
electro magnetic magneto, electric induction or frictional machine, or other 
apparatus for gencrating an electro current in the gnard’s carriage, gr other 
convenient part or portion of a railway train, which battery or other aupyprca- 
ratus shall transmit a current of electricity along metallic or other suitable 









| conductors communicating with a signal, or series of signals, in the engine- 


driver's compartment, whereby the guard may instantly communicate with 
him, either by causing a fire-arm to expiode, a whistie to sound, a bell to 
ring, by the electric light, by shock through the driver's person, by index 
of a dial reometer or needle telegraph, or by such other means as may be 
found most convenient and readily understood.—Not proceeded with, ~ 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Detyess ty THe Inon Trave: Yesterday in Birmingham, and Wednes- 
day in Wolverhampton—P1a Inox : Quotations Unsupported —Coat 
Trave: Better Demand—Stuke or COLLIERS—GENERAL MANUPACS 
TURING Traves: No Improvement: Favourable Opinion—VBoarn or 
‘rave Rerurxs ror Aveust: Reduced Export of Metals—Tne 
Return For tue Year Reviewep—Te Frencu Treaty aAnp THe 
Isr or Ocroner. 











Tue week following Preliminary Meeting is never a brisk one in 
the iron trade, The fact has been illustrated forcibly enough this 
week. At Birmingham yesterday, as at Wolverhampton the day 
before, the reports relative to the state of the iron trade of South Staf- 
fordshire were made as favourable as they could be, yet there was no 
escape for the uncomfortable admission that the orders that are now 
coming in are by no means equal to those of which the trade has 
been in receipt from week to week during the past six or eight 
weeks. The vendors of pigs continue to allege that numerous and 
tolerably valuable orders are reaching the makers of finished iron 
throughout the whole of this district. But these reports cannot be con- 
firmed by the makers of finished iron themselves. ‘Che orders for the 
North of Europe are completed—there is very little iron now being 
made forforcign markets. As, therefore, the make isalmostexclusivel 
for home consumption the works are by no means actively employed. 
It is true there a few houses who make plates and sheets, who for 
those descriptions are tolerably well off, the orders that are worked 
off being sueceeded by others for equally small quantities requiring 
immediate attention. Some firms, however, have but little to do in 
their bar and hoop mills. The letters from America bring money to 
houses having debtors in that country, but they are unproductive of 
orders, the small consumption in the present disorganised state of 
trade in that country being met by the American masters. France 
continues to take a large quantity of pig iron, and so helps to maintain 
the prices of that commodity in this market, but she is a customer 
for very little finished iron. Prices of manufactured iron continue 
firm at the list prices for last descriptions. There is, however, a 
considerable quantity of iron entering the Manchester and Liver- 
pool markets for home consumption, for which, in plates and steels 
for instance, 10s. ton below the list rates is being accepted by 
makers in this district, but the quality is not equal to that for which 
the standard rates are demanded. Vig iron is still quoted at 2s. 6d, 
a ton above last quarter's prices. There are no transactions taking 
place at this advance. 

There is an improved demand for coal generally. Large quantities 
are being sent by rail into the London and other markets, and the 
requirements sent by water for the midland districts are on the in- 
crease. East of Dudley some of the colliers are on the strike for a 
rise of wages, but, looking at the present prices of iron, which are 
far from being so remunerative as they ought to be, considering the 
price of material, we see no prospect of the wages of either colliers 
or stone-getters being advanced at present. ‘lhe coal and ironmasters 
of the district are always willing, independently of strikes, to advance 
the wages of their workmen when circumstances will admit of it, 
but the time for doing so has certainly not arrived at present. 

The general manufacturing trades of Birmingham and Wolver- 
hampton are dull. One cause which contributes to the dulness of 
the home trade is the circumstance that it has not yet rallied in the 
agricultural districts ; but that may be accounted for by the fact that 
the markets are as yet but thinly attended since the harvest, and that 
the continuance of fine weather has kept an unusual number of 
people late at the sea-side. “In two or three weeks matters (it is 
asserted) will have taken their natural course in this respect; and 
there is no reasonable doubt but that trade, hitherto held in check 
on that account, will rally.” These are the opinions of a writer on 
the trade who is generally disposed to “ make the best of things.” 

“ The actual condition of the different trades has not much altered 
since our last. In railway fittings, however, trade is better; but, 
generally, orders in the large manufactories of tin-plate wares and 
the like are being more closely worked up.” 

By the Board of Trade Beturns for August we perceive that metallic 
exports, except those of unwrought copper and copper and yellow 
metal sheets and nails, show a scrious diminution, as will be seen 
from the following table :— 





























Month ending August 31st, 














1859, | 1860, 

Pigiron .. os .- eo oo £107,016 £130,289 
Bar, bolt, and rodiron.. .. 204,316 | 33,611 
Railway iron .. .. 1. s. 462,640! 35: 
Tron Wire .. oe 0c 0 oe 18,298 | 

Cant ion .. os so se es 63,105 | 

Wrought iron... .. ce oe 208,¢ | 

CUM cc os ee 65 4 be 64 | 

Copper, unwrought .. .. 91,677 | 

Copper and yellow metal .. _— 

Copper sheets and nails... 180,343 

Wrought copper .. ..) « 3 () 

Ge Sa das. ak 14,473 | 

Band we cc 00 00 0c of 29,009 

Tin, unwrought .. .. 37,005 

TOOT sc os 00 te te 190,607 162,403 


There was an increased exportation of pig iron to France and 
Holiand; of bar and rod iron to those countries and to Italy, Turkey, 
and India; of railway iron to Sweden, Russia, Hanover, Holland, 
and France; of cast iron to India; of wrought iron to Holland, the 
Hanse ‘Towns, Australia, and Canada; of unwrought copper to all 
parts except Holland ; of copper and yellow metal sheets and nails to 
Holland, the Hanse Towns, and India; and of lead to Russia France, 
and India, In tin-plates, however, the decline was general, the 
exports to Indiaand Australia having fallen off about one-half. The 
American trade has almost disappeared, the exports of earthenware 
and porcelain to the United States having diminished four-fifths, 
hardwaresand cutlery one-half, pig iron three-fourths, bar and rod iron 
nine-tenths, railway iron seven-cighths, wrought iron six-sevenths, 
steel nearly three-fourths, and tin-plates five-sixths, as compared 
with the corresponding month of last year, while the exportation 
of cast iron, copper, and yellow metal sheathing, lead, and some other 
articles has either asedl altogether or shrunk within insignificant 
limits. In all these articles the declared value of the total exports 
shows a decline, testifying by the contrast of figures to the im- 
portance of the American market to manufacturers of this district. 
Hardwares and cutlery dropped from £366,594 to £324,629, though 
there was an increased exportation to all parts except India, the 
Cape, Cuba, and the United States. Steam engines, which have 
been in much demand of late, show a value of £80,396 against 
£88,798, the diminution of exports being almost general. India was 
the only exception, that country still furnishing the largest amount 
of orders. Other branch s of the machine trade continue to flourish, 
the value of the exports rising from £218,677 to £318,852, the ouly 
decline being in the shipments to the Ilanse Towns, in which the 
difference in value was inconsiderable. ‘The declared value of the 
exports of British manufactures and produce during the first eight 
months of the year was less by about five and a half millions than 
in the corresponding period of last year. This diminution appears 
to have been occasioned by the stagnation of the trade with the 
United States, consequent on the war in that country, and that the 
effects of the strife are continuing to press with increased severity 
on trade and industry is shown by the fact that the declared value 
of the exports of August~-£12,337,441—was nearly a million and a 
quarter less than in the corresponding month of 1860. The imports 
of the first seven months, on the other hand, show an increase of ten 
millions, as compared with the like period of last year, and the month 
of July an increase of two and a half millions. “In the import divi- 
sion of the accounts we find an increased importation of steel, tin, 
and zinc, but bar iron, copper, and lead shows a decline. Except 
as regards copper and tin the same remarks may be made as to the 
imports of the eight months ending August 3lst, and though less 
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metallic copper was imported last month ore arrived in larger 
quantity than in the corresponding period of last year, or the 
monthly average of the present year. 

The Board of Trade Returns for August and the past quarter 
help to give an unfavourable aspect to the future. ‘To the increased 
trade between this country and France, which will result from the 
removal of restrictions which have existed even during this year 
up to Tuesday last (the Ist of October), any manufacturers in this 
district are looking for an accession of orders in a few months. The 
metal and hardware trades generally have not been immediately 
affected by the Ist of October—the day fixed in the Commercial 
Treaty for the admission into France, on the new terms of “all 
other articles” than those few classes for which other dates have 
been fixed. The duties, which are now levied on iron and metal 
generally imported from this country, came into operation on the 
1éth of October, 1860, and no change will take place—as at present 
arranged—until 1864. So great has been the assistance which the 
French finished iron and hardware makers have received from the 
terms on which they have been able to obtain British pig iron con- 
sequent upon the reduction in the export duty, that the following 
remarks, made with respect to the manufactures generally of France, 
apply eminently to those of whom we write. It is remarked that 
“ While suffering under the late suspense no small number of them 
have become convinced that they can stand their ground against any 
foreigners, after all; and for these there really seems to be a goor 
time coming. If for them, there must be for others too. If they 
can stand their ground they have the prospect of doing much more. 
They will have the advantage of the marked improvement in the 














“commodity itself, and in the economy of producing it, which 


invariably follows on the throwing open of any branch of industry 
tocompetition. They will have the advantage of the stir in manu- 
facture and commeree which the new tratlic will create. More 
custom, more demand, quieker returns, more capital, more employ- 
ment, more income, markets more various, an extension of the pur- 
chasing class—all this follows, of course, on the removal of barriers 
to trade, unless the industry hitherto protected is too artificial to 
deseeve to live. We do not understand this to be the case with the 
French manufactures admitted on the Ist inst. into the field of com- 
petition. It is to Ameriea that we may look for branches of industry 
set up at the cost of Americans generally for the benefit of a handful 
of people who live in an infertile district, or who desire to make high 
prolits out of a low quality of iron. Whenever the freedom becomes 
complete, and the last protective duty is erased from the French as 
already from the English schedule, the mutual benefit will become 
too evident to be questioned even by theorists among the ironworks 
of Pennsylvania, or the cotton mills of Massechusetts.” 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Tue Corton Surrry Question: Statistics Illustrating the Movement 
of the Stock at Lirerpool—Livexvoot lronworks : Messrs. Fawcett, 
Preston, and Co.s—Nonrnenn Marrens: The Paddlers: Explosion 
of a La omotive Boiler on the North-Eastern Railway Th Propose d 
] ow Lights Dock: The Derwent and Consett lronworks—St ave or 
Traves Sheffield: Leeds—Meesey Docks anv Hansour Boarpn— 

Scorrisu TVorws: Short Tine in Lancashire: The Black Prince: 

( omparative Krports of Pig-lron this year and in 1860. 





Tne growing importance of theeotton supply question—-which, unless 
some solution can be shortly found for the desolating complications 
now prevailing in the ei-derant United States will shortly force itself 
on public attention, to the exclusion of almost every other considera- 
tion— induces ustosubmitthe aimexed statistical particulars in illustra- 
tion of the course wWhichaffairs have taken during the last six eventful 
months. The subject is not exactly an engineer's question, but so 
inany interests are affected that no apology is needed for calling 
atte tion to the movement of cotton at Liverpool from April to Sep- 


tember i— 
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The stock of American being now reduced to a little more than 
400,000, without any prospect of replenishment, there will soon be 
little left for speculators to gamble in, which will, no doubt, be 
regarded vather as an advantage than otherwise. Prices of American 
have risen 50 per cent. as compared with the corresponding date last 
year, and) some speculators have realised immense profits. But 
money obtained in such a manner generally disappeary as rapidly in 
the end. 

Affairs in the north do not show much if any improvement. The 
Bishopwearmouth Ironworks are now closed entirely until same 
settlement ean be arrived at among the district bank creditors as to 
their sale or disposal in some other manner. Mr. Dixon, the manager, 
is engaged in reviving some long-closed ironworks at Bedlington, 
vear Blyth, and many of the men will follow him. The Walther 
puddlers have abandoned their trades union, and have this week 
returned to work on the reduction, which has been agreed to in’ the 
other works of the district.—-An inquest was held yesterday week on 
the body of the guard of a coal train, killed by the explocion of a 
locomotive boiler at Stella Gill,on the North Eastern Railway, ‘The 
evidence showed that the explosion eecurred through an onmginal 
defect in one of the boiler plates, which had not been discovered at 
the time the boiler was constructed, and was in a position where it 
could not be seen. Mr, Fletcher, superintendent of the locomotive 
depart ment of the North Nastern Company, and Mr, Dodds, assistant 
superintendent, produced a number of drawings and plans of the 
engine, and they also gave evidence, It seems that the boiler plates 
of the engine had been used seven years; that they were from the Low 
Moor Works, and had been tested for 2u01b. before they were used. 
The boiler was wrought up to 168 lb., but the pressure actually 
on the boiler at the time of the explosion was 801b. The safety 
valve, &e., according to the evidence of Mr. Fletcher, proved to be all 
correct after the explosion, and the engine was about to be started 
with a loaded coal train when it exploded. The explosion took 
effect in the lower part of the boiler, ripped the plates open along 
the bottom, tore the boiler along a part rivetted, and lifted the outer 
skin entirely off, throwing it and the cupola into an adjoining ditch, 
and exposing the tubes, but leaving them standing. ‘The ends were 
partially blown out, After a careful examination of the boiler 
plates Mr. Fletcher eame to the conelusion that the explosion had 
arisen through an original defect, a flaw in one of the plates, which 
had not been developed by the test, and which must have been 
skinned over at the time the plate was put in, but which could not 
have been subsequently discovered unless the tubing had been taken 
out, or it had leaked trom the manner in which it was worn, which 
it would have done in a few days. The flaw was shown in the plate, 


























Tyne River Commissioners has had a meeting with a num- 
ber of coal owners and other persons interested in the pro- 
posed docks at the Low Lights. At a meeting of the Tyne- 
mouth ‘Town Council, Mr. Mease the Mayor, appealed for 
pecuniary aid on behalf of the project. Mr. Mease said he hoped 
that gentlemen who had money to spare would come forward and 
lend it to the commissioners, in imitation of the excellent example set 
m by a leading townsman, Mr. Straher, who, when the Northum- 
: 1 Dock was projected, lent the commissioners £20,0U00.— 
Nothing has yet transpired calculated to induce hopes of the Derwent 
and Consett lronworks being carried on, negotiations which have 
been pending with that object not having attained at present actual 
results. The present state of this serious and unfortunate affair, 
upon which it is estimated that 30,000 persons are dependent for a 
livelihood, will be found stated in detail in the following circular 
which the directors have issued to the shareholders :—-* 23, Grey- 
street, Newcastle-on-T'yne, September 12, 1861.—At a meeting 
of the directors of this company held this day, it was re- 
solved to issue the following letter to each of the share- 
holders :—Sir,—You are doubtless aware that the first consi- 
derable instalments of purchase money, payable by this com- 
pany to the official liquidators of the Northumberland and Durham 
District Bank, recently became due, and that the state of trade has 
been such as to render it impossible for this company to provide for 
these payments, Your directors gave notice ot this to the liqui- 
dators, who then applied to the Court of Chancery to allow them to 
unite with the other mor of the company in extending for 
three years the period for paying all instalments. This application 
being opposed by certain creditors of the Northumberland and 
Durham District Bank the Court declined to sanction the proposal. 
Under these circumstances the mortgagees seemed to consider that 
no course Was open to them but to realise their securities, and they 
have accordir iven notice to this company of their intention to 
exercise their power of sale at the expiration of six months from 
the 15th of August Jast. Your directors deem it incumbent upon 
them, in the present position of the company’s affairs, to arrange 
for the discharge of its trade obligations, and then to unite with 
the mortagees in any steps that may be considered best calculated 
for the realisation of the securities held upon the works, and the 
consequent dissolution of the company. A meeting of the share- 
holders will be held as soon as circumstances seem to render it 
necessary, and of this due notice will be given.” 

Matters continue at Sheffield in much the same state. Great 
difficulty is experienced in obtaining orders in the Manchester 
district, but in the agricultural counties business is done rather more 
freely. There is a considerable demand for general goods from 
Spain, and tolerable orders come to hand from Germany for edge 
tools and saws. Advices from Russia, however, are not favourable. 
Fair orders for files and steel are received from ivance. In Kother- 
ham trade is not so bad as in Shetlield, although the business of the 
iined some interruption in consequence of 
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large iron houses has sus 
the masters finding it necessary to reduce the wages of their work- 
people by reason of the low price of iron, One firm in the neigh- 
bourhood of Rotherham will be well employed for some time in 
exceuting orders which they have received tor bayonets for America, 
Spain, and India. The directors of the Leeds Chamber of Commerce, 
in their last monthly report, observe, with reference to the iron 
and machine trades of that distriet:—* The different works for the 
manufacture of best Yorkshire iron are in their ordinary state of 
activity. In the machine and tool-making department makers are 
fairly employed, and although the orders coming in barely afford the 
prospect of continued full work, yet but few hands have been put on 
short time. Locomotive engine makers have a fair nwnber of orders 





in hand. 

At the last mecting of the Mersey Docks and Harbour Board the 
engineer was authorised to issue advertisements inviting tenders for 
the construction of a landing stage in the Great Low Water Basin. 
The engineer stated that he believed that the northern part of the 
Woodside Stage was nearly ready, and would be out in a fortnight ; 
it would be first placed, and subsequently the southern end would be 
reer and marine surveyor were directed 











brought down, ‘The e1 
to visit the Ormshead, and determine upon the best site for the pro- 
posed lighthouse, so as to be able to give an estimate of the cost of 
construction, ke. The engineer was requested to furnish plans for 
the stacks of warehouses on the land between the Waterloo and 
the Prince’s Dock Basins, with an estimate of the cost, including 
machinery. It has not necessarily been determined to build these 





warehouses at present. 

It appears from Glasgow advices that the short time movement, 
which is now univer in Laneashire, has also extended to the 
spinningand weaving establishments of Lanarkshire.— The departure 
of the Black Prince from the Clyde for Portsmouth has been fixed 
to take place on the Ist of November, Her jury spars, which are of 
the same scantling as those of a corvette, have been completed at 
the dockyard, and will be sent round as soon as the chain plates for 
the rigging are fixed. In addition to ventilating the decks a 
30-horse power engine will be used as a tire engine and for hauling 
purposes. It will be constructed by the Government artilicers. The 
shipments of pig iron from Scottish ports exhibit a considerable 
restriction of business as compared with the corresponding period 
of 186. 

In the first half of the current year the export per month was as 
follows:— 








1861. 1860. 
Tons, 

January «c oo co co co ce oe 31,519 oe 

February .. cc «2 «2 «8 ef ee ve 

March oo Se oe Bel «6 We oe ee 

April oe we “Se Se we “Se ce . 

May a a ee ee eS ee 





June oe) Oe, 96 “he, on! “oy (00 
‘hus, in the first six months of 1860, the satisfactory increase of 
3,012 tons appears in the export. In the past quarter, however, 
tings have gone the other way, and much ot the advantage gained 
has been lost. Thus the comparative weekly exports have, since 
June 80, been as follows :— 





1860, 

Tons, 

Week ending ie : i +s a 1} 603 
” oe . .- oe 7,133 

as we he ae 14,400 





There has thus been a falling off during the last three months of 
22,479 tons, leaving still, however, an increase of 20,532 tons for the 
year. 





Locomotive Borter Exprosionx. — Mr. Favell, the coroner for 
South Durham, held an inquest at South Shields, on Thursday 
week, upon the body of John Leatham, the guard of a coal train, 
killed by the explosion of No. 84 locomotive-engine, on the North- 
Eastern Railway, near Washington, en the previous Monday night. 
The engine was just about to start with a heavy train of coal 
wagons when the boiler burst. The explosive foree had rent the 
sthe bottom, and turned it over, with the dome, into a 


boiler along : 
ditch, killing Leatham and seriously injuring the engine-driver and 














stoker. The fragments of the boiler had been carefully examined } 





since the explosion, and the cause of it was traced to a defect in one 
of the plates in the bottom of the boiler, which plate, though made 
of the best Low Moor iron, must have had a flaw in it When put in, 


| seven Years ago, for an old tlaw was observed, and the effects of the 


and was not recent—The general standing committee of the | 





commenced with it, tearing the remaining parts of 





explosive f 


the boiler-plates along like paper. The verdict of the jury was | 


The engine-driver and steker remain very ill. 


* Accidental death.” 





PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board ; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Rais.—There is a good inquiry, although the actual sales reported are 
but few. The market is firm at our quotation. 

Scorcii Pig TRON has slightly receded during the past week, the market 
closing firm at 60s. cash, 1s. three months open for Mixed Nos, Warrants, 
No. 4 Gartsherrie is quoted 57s, 

SPELTER not quite so firm in price ; the nearest price at which it may be 
had on the spot is £.8 12s, Gd. per ton. 

Corver is much firmer, 

Leap is also firmer and more inquiry. 

‘Tix, —English continues in good request. In foreign but few sales have 
taken place, Banca is nominally quoted £119 and £118, but fine Straits 
cannot be had under £116 10s, and £117. 

Uciober 3rd, lsél. Moats AND Co., 65, Old Broad-street, London, 
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GLAsGow, 2nd October, 1861. 
The market for Scotch pig iron has been weak during the past week, and 
large quantities of iron have been on sale, A reduction has consequently 
taken place in price, which is to-day only 50s. per ton. It is considered a 
low figure, and, doubtless, will bring many buyers into the market. 
Shipments last week were 10,051 tons, against 16,473 tons in the corre- 
sponding week of last year. 
Suaw, Tuomson, and Moore, Metal Brokers. 





Raiways iN PortvGat.—-Railway works are being actively pro- 
secuted in Portugal, Between 70 and 80 kilometres are now in opera- 
tion, and no fewer than 22,000 men are employed upon about 
3uU kilometres at present in course of construction. Next year is 
expected to witness a great development of railway communication 
in this once famous kingdom, 

Tue New Cueap 'TeLecrarn Company.—<A considerable number 
of the shareholders in the United Kingdom ‘lelegraph Company 
undertaking assembled on Thursday at the offices in Gresham 





& 





House, on the invitation of the directors, to receive a statement from 
the board as to the state of the works, and generally to discuss 
matters relating to the company. In the course of a statement 
Which was read the following passages occurred :—* The directors 
have taken x very moderate estimate of the capabilities of their 
instruments, and have, indeed, considerably under-estimated the 
rate of working speed, and the namber of words sent and paid for, 
yet the results are extremely satisfactory. The company is not 
dealing with theoretical apparatus whose performances are merely 
hypothetically estimated, but with known, every-day working 
instruments, in hourly use, whose performances may be given 
within a word or two aminute. Very well, then, gentlemen, the 
company does intend to adopt the che ap uniform principle for 
telegrams, and they believe that that principle, given sutlicient 
business, will pay a remunerative interest. The other com- 
panies are daily insisting that this company will not carry 
} out the shilling rate; and then they are daily insisting that 
it will carry out the shilling rate, and will not last a month. 
| They generously give us a month. They have been straining 
every herve, it is true; night and day they have been moving so as 
to stop us, and prevent us Irom rushing into suicide; but yet with- 
out success. but in the face of these un-English proceedings this 
company has progressed towards completion, and its lines are now 
up the whole distance between London, Birmingham, Manchester, 
and Liverpool. There are at this present moment gangs of men upon 
them on the part of the contractors, and on the pa:t of the company ; 
and the lines will speedily be ready for work, and the company 
enabled to open. ‘The directors now believe that they have got in the 
thin end of the wedge into this monopoly, and that with the assist- 
ance of the public they will drive it home. The public should not 
| forget the opposition this company has had to deal with, and that if 
we had not persevered cheap telegrams would have been postponed 
perbaps for years, if, indeed, not a still more indetinite period. There 
is ne doubt our opponents have been successful so far as to delay our 
openi for business, and to take up the time of our officers by 
endeavouring to throw obstacles in the company’s way, but these the 
ctors hope are now surmounted. Within a few days, no doubt, 
| they would be open to all the stations northwards, and would have a 




















| continuous telegraphic communication extending over 360 miles. 
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THE ARMSTRONG GUN. 
(From the Mechanics’ Magazine.) 


WE beg once more to refer to this subject. Our readers will 
remember that, since the first introduction of the Armstrong gun to 
the public, we have endeavoured to supply a fair and impartial 
criticism on the merits or demerits of the Armstrong system. In 
former articles we have pointed out specifically wherein lay its in- 
herent defects; and we urged, by every means in our power, that 
the authorities should take proper steps to secure the very highest 
opinion on the causes that led to the numerous failings of the gun 
which incapacitated it for remaining a permanent portion of the 
national armament. 

On information received, we suppose from the departments, the 
Under-Secretary of War, Mr. Baring, stated in the House of 
Commons that our information relative to the failure of the Arm- 
strong gun in China and elsewhere was not founded on facts; and 
that the despatches to which we alluded had not been received by 
the War Department. What will Mr. Baring’s successor say now 
in palliation of his statements? Not only have recent events fully 
demonstrated the rectitude of our statements, but they have 
placed the defects of the Armstrong gun in still more 
prominent colours. After much urging, and at the request 
of the Admiralty, the War Department at last consented 
that the larger size Armstrong gun should be put to some- 
thing like a severe trial. For this purpose a certain number of 
40-pounders and 100-pounders were placed on board the ‘Trusty and 
Excellent; and other guns were forwarded to Shoeburyness and 
Woolwich Marshes for trials of rapid firing. Our readers must 
understand the significance of the phrase—rapid firing. Heavy 
artillery, if fired with deliberation, so that the gun never becomes 
heated, and every care of skilled artificers be taken, is the one con- 
dition under which the Armstrong gun has been tried. But the 
effect of rapid firing—that is, as rapid as the necessities of actual 
warfare demand—is very different. In the latter case heat is rapidly 
transmitted to the mass of the gun, the delicate screw arrangements, 
and breech-pieces (or the “ gimerackery,” as Sir William Armstrong 
termed them at one of the meetings of the Institution of Civil 
Engineers), no longer fit the one into the other, and the consequence 
is that an enormous escape of gas takes place invariably before the 
twentieth round ; and the gun is rendered hors de combat before the 
thirtieth shot. We subjoin a wood engraving which shows the 
effect of firing thirty rounds from a 100-pounder Armstrong gun. 
Figs. 1 and 2 exhibit the front and side view of the gun prior to 
firing. Fig. 3 shows the front view of the vent-piece after firing 
thirty rounds. Fig. 4 represents the breech-screw. It will be seen 
that Fig. 3 represents an oblate or oval form as the effect of firing. 
This arises from causes to which we have on previous occasions 
alluded. The vent-piece shown in Figs. 1 and 2 is supported at the 
rear by the annular surface of the closing screw of Fig. 4. The dia- 
meter of the internal space is seven inches, and the pressure of the 
gas on the vent-piece at the discharge of the gun is so enormous 
that it exceeds the cohesive strength of any known material, 
whether it be steel, wrought iron, or any combination of them. 
Hence the results are precisely as we indicated. The vent-picces, 
if made of steel, are broken and driven through the breech-screw ; 
or, if made of wrought iron, they are bent up into an oval form, as 
shown in Fig. 3, and jammed tight into the annular surface of the 
closing screw. It is with much regret that we have once more been 
compelled to draw attention to this subject. But we feel that we 
should not be discharging our duty to the nation at large did we 
= ; place the most reliable information on these points before the 
public. 








We have other equally demonstrative facts to confirm the truth- 
fulness of our original statements. During the experiments on 
board the Trusty with Captain Cole’s circular shield no less than 
nine vent-pieces were destroyed from one gun, and the gun, as a 
matter of course, was rendered unserviceable until repaired by 
skilled artificers. Under the direction of the Select Committee the 
heavy Armstrong gun has recently been tested by rapid firing, and 
similar disastrous results were obtained. As many as four vent- 
pieces were destroyed from one gun during fifty rounds ; and the 
time consumed in firing these fifty rounds, with the assistance of 
skilled artificers, was something like eight hours. Facts like these 
require little or no comment. 

We beg to draw attention once more to another point of the Arm- 
strong system. We have, on several occasions, alluded to the 
principle in the construction of the shot and shell. We have shown 
that, by a delightfully ingenious arrangement, every projectile was 
nothing more or less than a voltaic pile. Mark the result. On the 
arsenal wharf at Woolwich are stored some 40,000 shells. These 
are the products of the Elswick and Woolwich establishments, and 
they have never yet left the Woolwich stores. Let any gentleman, 
possessing the slightest chemical or mechanical knowledge, examine 
these shells, and he will find the lead exfoliating from the iron 
demonstrating that this description of projectile can neither be kept 
in store nor transported without essential injury, nor used over 
troops without serious danger of casualties arising as they did in 
China. ; 

It will be seen inan extract we gave from the Times in our last 
number that the Ordnance Select Committee, presided over by 
( olonel St. George, C.B., have decided to make “some important 
alterations” in all future constructions of the 12-pounder Armstrong 
guns. “The breech tangent-sight has to be altered from steel to 
gun-metal,” and “from a rectangular to an hexagonal form:” “the 
upper portion being, at the same time, completely remodelled, in- 
cluding the leaf, cross-head, horizontal and vertical derniers, 
elevating and deflecting screws.” “ The ratchet has undergone con- 
siderable improvement ;” “the trunnion sight has been remodelled 
while, at the same time, it is secured to the gun, instead of being let 
through the body of the trunnion.” “ Considerable improvement 
has been made in the dispart-sight.” “ A change has been effected in 





the elevating eye.” “The leverand tuppet-pins have been altered.” 
“ The cartridges are in future to be made up with lubricating-wad 
inside, and the shell-plugs fitted with strong loops.” ‘The 12-pounder 
Armstrong gun is, in fact, to be regenerated, and the inventor, in a 
short time, will scarcely be able to recognise his own offspring. It 
will be like Sydney Smith’s carriage which the Rev. Wit christened 
the “Immortal.” “This carriage first had a new pair of wheels, then 
new shafts, then new springs, then a new body, and afterwards new 
fittings ; and, in the course of time, all the various parts of the car- 
riage were renewed. 

But reconstructing the Armstrong twelve-pounder is a small 
question compared to the importance of the subject we have just 
discussed. Let us in all seriousness ask to whom are we to appeal ? 
We have solicited the departments to undertake a stout inquiry into 
this matter, and we have met with a denial. Our accuracy has 
been impugned, and our facts questioned. We now confidently 
appear before the public with our facts supported, and our reason- 
able predictions verified. Let us ask—Is there no master-mind to 
control those departments? Is it beneath the dignity of the Prime 
Minister to take this matter in hand ? Will he calmly look on while 
our soldiers and sailors struggle under disadvantages too great for any 
yalour to overcome? Are we tamely to pay any amount of money 
for that on which we cannot rely? And is the honour of dear old 
England to be unnecessarily trifled with ? These are questions we 
address to the public, feeling assured that to its solution, the neces- 
sity having been demonstrated, the best energies of the nation, 
from the meanest peasant to the highest in social position, will be 
given with one accord, 


THE MAIN DRAINAGE OF LONDON. 


Te simple and most disgraceful truth is, that London, though 
intersected in every part by a web of sewers 2,000 miles in length, 
is one of the worst drained cities in the world. It is all owing to 
the Thames, or rather to the disgusting use which is made of that 
noble river. The quantity of sewage, containing a large propor- 
tion of organic matter, which is daily poured into the ‘Thames at 
London, with results appreciable by all the senses, is something 
really frightful; and we are afraid that the incomprehensible 
figures in which it is expressed—100,000,000 gallons—will convey 
no very clear idea to the mind of the general reader. What makes 
the matter worse is that the tide carries off nothing. Many of the 
sewers, particularly those on the south side of the river, where the 
ground behind the banks is several feet lower than high-water 
mark, are tide-locked, and can discharge their contents only at low 
water. ‘The consequence is, that for the greater portion of each day 
the sewage either remains stagnant, poisoning the atmosphere with 
its noisome exhalations, or is foreed back by the rising tide into the 
house-drains, frequently flooding some of the most densely populated 
districts of the metropolis with a deluge of fluid filth, Even when 
it does find its way into the Thames it has rarely time to descend 
below the city before it is arrested and brought back by the return- 
ing tide. Some time ago a marked object was set afloat in the river. 
For three weeks it sailed backwards and forwards between Vauxhall 
and London bridges, never going much further either way. In the 
same manner all the dirt and refuse of London is perpetually churned 
between those two points. No wonder, then, that the Thames is thick, 
and black, and foul; that a piece of white cardboard dropped into it 
becomes invisible at we know not how small a fraction of an inch 
below the surface ; that a mouthful of it operates like a rank poison ; 
that its stench has caused strong men to fall down in fits, and that 
in some years its victims have been counted by thousands. Who 
does not remember the hot summer of 1859, when the Thames was 
absolutely putrid, when the effluvyia—often fatal, always dangerous 
and offensive—penetrated to every house in the metropolis; and 
when upwards of 100 tons of lime and chloride of lime were thrown 
into the river every day in a vain attempt to abate the abominable 
nuisance ? 

It would require a volume to give a detailed account of all the 
immense works connected with the main drainage scheme, but some 
of the more important portions of them may be briefly described. 
In preparing his plans Mr. Bagalzette had two great objects in 
view—to relieve the low-lying districts from floods and from the 
evils incident to a tide-locked drainage, and to purify the Thames to 
the greatest practicable extent. Another important object, which he 
kept steadily in sight, was to provide for the conveyance of the 
sewage to the final outfall by gravitation, making the drainage self- 
acting, and avoiding as far as possible the use of artificial means. 
Accordingly he has divided the northside of the river into three distinct 
drainage areas, called respectively the high-level area, the middle- 
level area, and the low-level area. Each district is separated from 
the one below by a gigantic conduit, which, running generally from 
west to east, and cutting all existing sewers at right angles, inter- 
cepts the sewage in its flow to the Thames, and carries it away far 
below the city. The high-level sewer is nine miles in length, and 
its diameter, which commences at 4ft., is gradually increased to 12ft., 
as the intercepted waters require a wider channel. The average depth 
below ground is from 380ft. to 50ft., and the inclination is such as to 
secure a velocity of about three miles an hour, which is considered 
by the best authorities as more than sufficient to make the drain 
self-cleansing. The head of the sewer is at Hampstead, whence it 
runs due east through the fields to Stoke Newington, intercepting 
both the Flect and the Hackney brook, and it then proceeds in a 
south-easterly direction to Old Ford on the River Lea, At that 
point, after draining an area of ten square miles, it forms a junction 
with the middle level sewer. The latter extends from Kensal- 
green, passing along the Uxbridge-road and Oxford-street, and 
thence through Clerkenwell and Bethnal-green to Old Ford, and 
with its branches is upwards of twelve miles in length, draining an 
area of seventeen square miles. It varies in size from 4ft. to 12ft. 
diameter, its average depth is from 50ft. to 60ft., and the rate of in- 
clination ranges from 2ft. to 18ft. per mile. It is almost all tun- 
nelled. From Old Ford the combined sewage of the high and 
middle level areas is carried downward in a double-barrelled conduit 
to Abbey Mills, which is the point of junction with the low level 
sewer. We believe that the precise course of the low level sewer 
has not yet been determined upon, but the probability is that 
along a portion of its length the main drain will be constructed in 
connection with the projected embankment from Westminster to 
Blackfriars. In any case it will follow as closely as possible the 
course of the river from Chelsea to Blackwall, and will then be 
turned towards the north-east in a direct line to Abbey-mills. 
There its waters, collected from an area of eleven square miles, will 
be raised by pumping to the upper levels, and from that point the 
whole sewage of London north of the Thames, with a slight ex- 
ception to be noticed presently, will flow by gravitation through 
three parallel drains, each 12ft. in diameter, to the final outfall at 
Barking Creek, about fourteen miles below London Bridge. In this 
scheme adequate provision has been made for storms and sudden 
falls of rain. Under ordinary circumstances the rainwater will be 
carried off mixed with the sewage by the intercepting drains, but 
when it rises above a certain height the surplus will run into the 
existing sewers, which will thus act as safety-valves, and so find its 
way to the river. A separate arrangement has been made for what 
is called the western division of the metropolis. The sewage of a 
district of twenty-one square miles, including Acton, Hammersmith, 
Chiswick, and Fulham, will be conveyed by independent lines, or 
drains, to a point on the ‘Thames near Chelsea, and, after purifica- 
tion, will there be discharged into the river. 

On the south side of the Thames works of a similar character to 
those just described are now in rapid progress. ‘The only difference 
is that the southern district has been divided into two areas of 
drainage, a high-level area and a low-level area, instead of three; 
but, on the other hand, what is called the high-level sewer consists 
of two lines—one from Clapham to New-cross, and the other from 
Dulwich to New-cross. From that point they are carried in the 
some trench, but at different levels, to Deptford. Here they will 
discharge their storm waters through two sewers, each 11ft. in 
diameter, and the sewage will be conveyed by four lines of iron 





pipes under the Creek into the outfall sewer by gravitation. The 
1igh level sewer drains an area of 20 square miles, embracing Clap- 
ham, Dulwich, Camberwell, and Peckham; and it has an inclination 
varying from 9ft. to 50ft. per mile. The low-level sewer takes its 
rise near Wandsworth; thence it runs through Battersea-fields to 
the Brixton-road, and so on through the low-level districts to Dept- 
ford, where its waters will be raised to the high-level sewer. It 
drains an area of 22 square miles. From the pumping station at 
Deptford the entire sewage of London south of the Thames will be 
carried in a conduit of about 12ft. diameter by Greenwich to Wool- 
wich, and thence over the Erith Marshes to Halfway Reach, where 
it will be discharged into the river. 

The above, of course, is a mere outline of the London main 
drainage scheme. No mention has been made of branch drains, 
extending many miles in length, and conveying the sewage 
remote or isolated districts to the great intercepting sewers. Enough, 
however, has been said to show that the scheme is of one unexampled 
magnitude. It provides for the drainage of a total area of 101 square 
miles, involving the construction of more than 50 miles of inter- 
cepting sewers, nearly all underground; of upwards of 12 miles of 
colossal outfall sewers, and of a large number of bridges, pumping~- 
stations, and reservoirs, themselves works of no ordinary kind. 
The original estimate was about £3,000,000, divided between 
the northern and southern districts in the proportion of two 
to one, and the construction of the works was expected to occupy 
about five years. It is satisfactory to know that in both res- 
pects the hopes held out to the public will, in all likelihood, be 
realised. We are assured that, notwithstanding many adverse 
and unforeseen circumstances, such as the rise in the price of 
bricks and other building materials, the continued and violent rains 
of last year, and the unsettled state of the labour market—not to 
mention some very considerable difficulties of a purely physical 
nature neuniunel during the progress of the undertaking—the 
works will not cost more than the estimated sum; and that—what 
is of even more importance—they will be a within the 
stipulated period. ‘They were commenced in the beginning of 1859, 
and Mr. Bazalgette believes they will be finished in less than two 
years from the present time. About £1,000,000, or one-third of the 
total estimated cost, has already been expended, and contracts to the 
amount of the remaining £2,000,000 are now, or will soon be, in 
course of execution. On the north side of the Thames the high- 
level sewer has been completed for some time, and is now 
in partial operation; a little army of navvies and_ brick- 
layers is employed on the middle-level sewer at Old Ford, 
in the Bayswater-road, and under Oxford-street; the Rane- 
lagh storm overflow, across Hyde-park and Kensington-gardens, 
will soon be finished; the Acton line of sewer in the western 
division is an accomplished fact, and considerable progress has been 
made with the northern outfall sewer from Old Ford to Barking. 
On the south side between six and seven miles of the high-level 
sewer have been constructed; a beginning has been made with the 
low-level sewer at Deptford, while the southern outfall sewer, in- 
cluding a deep tunnel one mile long under Woolwich, has been com- 
pleted from Halfway Reach up as far as Greenwich Lower-road. At 
the present moment there are no fewer than 6,000 men engaged on 
the works, and if we add to these the persons employed in making 
bricks, quarrying stones, and otherwise producing materials for the 
undertaking, in all probability the total number will not fall short of 
10,000. 


THE MALTA AND ALEXANDRIA TELEGRAPH. 


Anorner great and important work has been accomplished, and it 
is satisfactory to know that so far success seems to have favoured the 
carrying out of the Malta and Alexandria Telegraph. Our readers 
are aware that this cable, which has been laid between Malta and 
Alexandria, was originally designed and intended to be laid from 
Falmouth to Gibraltar; in fact its destination was not altered until 
many miles of the cable were manufactured. For reasons best known 
to the Government it was subsequently determined to lay the cable 
from Rangoon to Singapore, and the whole length was made with that 
end in view, and some of it was actually shipped for that destination; it 
was only at the commencement of this year that a final decision was 
come to, and orders given to Jay the line from Malta to Alexandria. 
Deep sea lines were then out of favour, owing to the difficulties that 
had occurred in repairing faults in deep water; it was therefore 
determined to lay this line on the principle of a shallow-water line. 
To carry this into effect orders were immediately sent from the 
Admiralty to the Commander-in-Chief in the Mediterranean to 
despatch two surveying vessels to take detailed soundings of the pro- 
posed course for the cable. Captain Spratt, C.B., of her Majesty's ship 
Medina, and Commander Mandell, of her Majesty's ship — 
were selected for that purpose, and commenced their labours as early 
as February last. 

The result of these soundings proved that the bottom of the sea 
along the coast of Africa for several hundred miles—in fact as far 
as Benghazi—was most irregular, and in places rocky and danger- 
ous. The cable, owing to the different changes of destination, has 
up to this time been two years and a-half in hand; but as it was 
stipulated by the Government engineers, in drawing up their speci- 
fication, that it should at all times, both at the manufactory and on 
board ship, be kept constantly immersed in water, and frequently 
tested in that way, it will be seen that the period occupied in bring- 
ing it to maturity has not been detrimental to it. The vital part of 
this cable—viz., the gutta-percha covered conductor, was contracted 
for and supplied to the Government by the Cutta-Percha Com- 
pany. The contractors for the covering and laying of the cable are 
Messrs. Glass, Elliott, and Co., the well-known submarine telegraph 
cable manufacturers, of Greenwich. ‘The first portion of this cable 
left England on board the steamship Malacca last May, and on the 
28th of that month the laying of it was commenced at Malta. 

The direct distance from Malta to Alexandria is about 850 
nautical miles; but, as it was considered desirable to lay this asa 
coast line, it was taken direct from Malta to Tripoli, and thence 
round the coast to Benghazi and Alexandria, a distance of about 
1,300 miles. It was also very desirable to divide this long length of 
cable into three sections, and therefore Tripoli and Benghazi were 
chosen as the most suitable localities for stations; in fact they 
are almost the only places along that coast where they could be 
established. 

The first portion of the line laid was the section from 
Malta to ‘Tripoli. The end of the cable was landed in Marsa 
Scirocco harbour (at the east end of the island of Malta) on the 
afternoon of the 27th, and about midnight her Majesty's 
ship Medina, commanded by Captain Spratt, C.B., and accom- 
panied by her Majesty's ship Scourge, Commander Jones, got 
under weigh, to guide the paying-out vessel over the course laid out 
by Mr. Forde, the Government engineer. ‘The only deep water to 
be traversed in the whole of this line was that portion nearest Malta. 
The Scourge was, therefore, ordered by Captain Spratt to proceed in 
advance and take up a certain position, about seventy miles from 
Malta, where the line first strikes the shallow water on the Lampa- 
dusa-bank. All that night the paying-out of the cable proceeded 
with the utmost regularity; in fact like clockwork, and the deepest. 
water, 430 fathoms, was passed over with as great ease as if the 
cable was being laid across the River Thames at Greenwich. Soon 
after noon the same day (May 28), the Scourge was sighted right 
ahead, proving the accuracy with which the ships traversed the pre- 
arranged course. The soundings displayed by signal from the 
Scourge, compared with the distance run and her observed 
position at noon, denoted that the right ship was in the right 
place; and this position was so well defined that it was deemed 
prudent to deviate a little from the course in the form of the 
letter 8, so that in case of future repairs the cable might be 
grapnelled for, and, with plenty of slack, easily brought to the sur- 
iace. From this position to Tripoli the cable only passed over 
depths varying from 60 to 100 fathoms. The expedition arrived at 
Tripoli about 8 p.m. of the 29th of May, paying out about 230 miles 
of cable in 43 hours, equal to a rate of 5} miles per hour. This was 
done without a check of any sort or kind, or even without a kink, 
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or anything in the shape of a misadventure which previous subma- 
rine cables had been so liable to. : 

T'wo days were spent at Tripoli making the land connections and 
giving time to the engineers and electricians to satisfy themselves 
that the cable was good and in thorough working order. The 
Malacca brought from England 518 miles or knots of cable; 230 
were expended, leaving 288 yet to be laid; but to reach the 
next station, Benghazi, required upwards of 500 miles of cable. It 
was, therefore, only possible in this trip to lay a portion of it- 

The time occupied in laying this portion was fifty-five hours, giving 
a similar average per hour as that between Malta and Tripoli. Thus 
during ninety-eight hours occupied in paying out 518 miles of cable 
were successfully laid at the bottom of the sea, his, however, 
was considered the easy portion of the work ; the difficulties, accord- 
ing to Captain Spratt and his soundings, were yet to come. As it 
has been before mentioned, the uneven and rocky bottom lay west 
of Alexandria; in some places a mile one way or the other would 
take you either into a few fathoms or into nearly a thousand. 
Nevertheless it was determined to stick to the shallow water prin- 
ciple first laid down and acted upon. To accomplish this more 
detailed soundings and connections of the coast on a large scale had 
to be prepared. About the Ist of July the Rangoon, a sister ship of the 
Malacca, and built purposely for this cable, arrived at Alexandria 
with Mr. Forde, the Government engineer, and his staff, and 
Mr. Caning, the engineer of the contractors, with his assistants. 
The Medina, Scourge, and Mohawk had previously arrived. The 
weather was then a little unsettled, and it was not until the 5th of 
July that the sea was sufficiently smooth to admit of the landing 
of the shore end. This was accomplished in the New Port, and 
about eight in the evening the end was introduced into the cable- 
house by Mr. Colquhoun, her Majesty’s Consul-General in Egypt. 
At daylight the next morning the ships got under weigh, and conti- 
nued on their course until nine p.m., having paid out sixty-seven 
knots of cable. At this place all came to anchor for the night, as 
ships and all might be risked by undue haste by proceeding in 
the dark. On the 7th, at daylight, blue peters were seen flying 
from each masthead, and all hands were busy raising their respee- 
tive anchors. The Mohawk got off first, and took a good lead, to 
do as she had done on the previous occasion~ viz., lay down buoys in 
fixed positions. The Scourge had also to pick up all buoys previously 

laced by the Mohawk. She had therefore, like the other ships, no 
idle time. Eleven hours were occupied this day in paying out 48 
knots of cable, or at the rate of about 4} knots per hour. At 7 pan. 
all ships were again at anchor. On the 8th the bottom was so irre- 
gular and intricate there were only 23 knots of cable paid out, but 
more buoys laid down than on previous oceasions, On the 9th 
33 knots of cable were laid. On the 10th, during the whole of 
which day cable weighing seven tons per knot was being paid out, 
45 knots were laid. On the 11th of July, after twelve hours’ work, 
and paying out 62 knots of cable, the Rangoon performed her duty 
by discharging the last of her cargo, the end of which was carefully 
sealed and dropped in a well-known position. ‘The Rangoon and 
Malacca have since made second trips, carrying the remaining por- 
tion of the cable. On the 15th of September the former left Malta, 
and proceeded to the buoyed end of the Alexandria cable, and 
completed that section to Bengazi on the 23 The Malacea 
joined the expedition at Bengazi, and proceeded on the 25th 
to the buoyed end of the Tripoli cable, and, notwithstanding 
that the buoy got adrift, and the cable had to be dredged for, 
this section was completed to Bengazi on the afternoon of the 
28th of September, the end being landed the same evening under 
a royal salute of twenty-one guns to do honour to the completion of 
a great undertaking. On this occasion the Scourge being employed 
on other important duties, her place was filled by her Majesty's 
gunboat Assurance, under the command of Lieutenant Seward. ~ 

It is an interesting fact to know that this line, owing to its 
peculiar construction and more than usual perfect: workmanship, 
tests far better than any other previously laid cable, and the amount 
of battery power used in the transmission of messages has been 
reduced to a minimum ; for instance, the Malta and Tripoli section, 
230 miles long, is worked practically with only three cells, and that 
at the rate of twenty-five or thirty words a minute ; in fact, as fast 
as a clerk can send signals. 

No line previously laid had ever before had the course so well 
sounded and surveyed. This is a most important item in securing 
success, especially if repairs should ever become necessary, and 
there is no doubt it has been laid with less strain and has received 
fairer play in every way than any other. 

The tests from the commencement of the line to the finish were 
of the most delicate and searching kind that science and previous 
experience pointed out; and, above all things, this cable was not 
only constantly kept submerged during the process of manufacture, 
but was actually carried out under water, so that if faults did occur 
they were sure to be detected before passing into the sea. In fact, 
on this occasion it appeared but a matter of form having engineers 
and electricians on board,so well and so perfectly did all things work 
together. Once the ships were started they were never stopped on 
account of defects in the eable. 

Let us hope that this important work is the commencement of a 
new era as regards telegraphs, and that her Majesty's Government 
will have the credit of resuscitating such a wonderful and useful 
agent as the submarine electric telegraph. 




































ON PROPERTY IN INVENTIONS, AND ITS 
ON THE ARTS AND MANUFACTUR 
By Tuomas Wensrer, M.A., F.RS. 


To deny to the creations and labours of the mind that property 
and protection by the civil power which is given to the skill of the 
hand or to bodily labour, is, in effeet, to make intellectual of no 
account as compared with physical labour, and to give a predomi- 
nating influence to capital and those other representatives of accu- 
mulated labour which may be profitably enjoyed, without any fresh 
creations of mind or exercise of inventive faculties. : 

Considerations of public policy have led to certain rules, laws, or 
regulations respecting the use and enjoyment of all property. Pro- 
perty in lands and chattels may be enjoyed for the whole teim of 
the natural life of the occupant, or by the family or successors of 
such occupant, but such succession is merely the creature of pos tive 
laws and public policy, and the commonwealth, in allowing such 
succession, or affording, by the arm of the law and civil power, ihat 
protection which is essential to the very notion and existence of 
property in a civilised state, or wherever might does not constitute 
right, assigns in what manner such succession should take place, 
and for what term the property should be enjoyed. } 

If occupancy and possession be the true principles to which the 
origin of property is to be referred, the inventor has a peculiar 
claim on the recognition of rights, and claims, in respect of any 
improvement in the arts and manufactures, the product of his own 
brain ; he has the absolute control of the invention; he may give it 
togor withhold it from the public ; but, so soon as such improvement 
becomes embodied in an art or manufacture, accessible to the public, 
the right of exclusive possession is gone, the secret has been dis- 
closed, and may be practised by any one; and thus the labour of 
many years may be adopted by he who wills, and enjoyed by the 
public without remuneration or reward, unless restrained by the 
municipal law of the country. To say that an inventor may keep 
his secret is to propound an impossibility in the majority of eases, 
and in the few cases in which it would be practicable, the effeet 
would be to convert his art into mystery, and to re-introduce prac- 
tices long since extinguished and condemned. 

These general principles are not, as | understand, contravened by 
the supposed opponents of the patent system; the justice of reward- 
ing the meritorious inventor is admitted. Further, it is not denigd 
that patents may have been beneticial in the earlier stage of the arts 
and manufactures ; but it is said that such a mode of reward is bad 
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and contrary to the principles of free-trade; that some other system 
of rewarding the inventor should be adopted, and that dauntless 
spirit which, in matters of trade, cast off the trammels of protection, 
is called upon to emancipate the arts and manufactures from the 
excess of protection by which they are borne down, and to correct 
the injurious tendencies of class legislation when opposed to 
general freedom of action, and to declare patents for inventions to 
be monopolies alike odious and injurious to the real interests of the 
inventor and the public. These views appear to me to involve 
several fallacies. 

The principles of free-trade or unrestricted competition are not 
applicable to a trade which does not exist. The creation of a new 
trade, to which, when created, the principles of unlimited competition 
should be applied, is the object of protection for a limited period, 
and, until such trade is created or established, that which exists 
cannot be the subject of any grant; it must be the making or work- 
ing of some manner of new manufacture. 

The doctrine of finality cannot be recognised in the arts and 
manufactures any more than in political or social science; progress 
should be our watchword; who will venture to assign any limit in 
the succession of improvements in the adaptation of the elements 
of nature or art to the requirements of man; the machines and pro- 
cesses of to day are those elements out of which the new world is to 
be created, and whatever nay be the exhaustion appearing to have 
taken place of mechanical elements and mechanical combinations who 
can venture to assign any limit to the productive application of light, 
heat, chemistry, and electricity ; the mine of gravitation may have 
been well worked, but we are only just breaking the soil of those 
other wonderful agencies by which we are surrounded; it is the 
province of the philosopher to discover and to analyse what exists in 
nature, but it is the province of the manufacturer to recombine, 
create, and produce new forms and products. 

It was said by Aristotle there existed only three steps of con- 
tinuance in art, viz., theory, contrivance, and production. This 
observation is equally applicable to manufacturers resulting from 
mechanical skill; but it is the contrivance and production alone 
which can be the subject of property in patents, an idea, or that 
which is matter of theory only and not reduced to practice, cannot 
be the subject of letters patent. An idea must be embodied in some 
contrivance, and many of the objections to patents are founded on 
the attempts made by inventors, in which they are sometimes 
successful, to obtain property in that which is not legitimately the 
subject of invention. ‘To permit this is a defect arising from the 
maladministration of the system—it is no objection to the system 
itself. 

Let it not be supposed in making these remarks that IT am not 
deeply sensible of many defects in our patent system. It cannot be 
denied that, in the language of Sir W. Armstrong, an excess of 
protection exists. The promoters of the reform, resulting in the 
Patent Law Amendment Act, 1852, pointed out and predicted many 
of these defects, being deeply sensible of the inherent difficulties 
and probable defects of the system; but I do not hesitate to assert 
that a very large proportion of the objections made to the patent 
system and existing defects are due to the neglect of the precau- 
tionary measures provided in the Act. 

If it is true that the public are suffering from an excess of protec- 
tion, it is in great measures due to the non-administration of the 
system then established. It has been said that every inventor is 
compelled to be a patentee, but he may make a record of his inven- 
tion at a small expense, and no one else can patent it. The interest 
of the inventor is put forward as an objection to the present system, and 
it is suggested that he might be left to the gratitude and liberality of 
the employer in whose service he may be engaged. It would be a 
thankless task to recount the many instances within my own know- 
ledge in which contests have arisen in the grauting of patents 
between the workman and his employer ; and, if asked what portion 
of the new system was to be viewed with the greatest satisfaction, 
L should, most unhesitatingly, point to the power by which the 
artisan, by a simple document of his own preparation, may obtain 
provisional protection and inchoate rights at a cost within his own 
well husbanded resources. 

The manufacturer, who has a large capital cmbarked in an existing 
trade, is not indisposed, in a majority of causes, to let well alone ; he 
can hardly be expected to view with favour an invention which will 
leave him behind in the race of competition, unless by the abandon- 
ment of existing and the substitution of new machinery. 

The question of property in inventions is prominently a working 
man’s question, and if there are hundreds of schemers who have to 
rue the day when they were drawn aside from their daily routine 
by the alluring prospects of invention, there are many in this city 
who can point to the patent system, with all its defeets, as one of 
the rounds of the ladder by which they have been enabled to attain 
and enjoy their present honourable position. 

Whatever conclusion may be arrived at as to the benefit conferred 
on inventors asa class and in the te by the patent system, 
can any reasonable doubt be entertained as to its beneticial effects in 
stimulating progress in the arts and manufactures? It has been 
well described as a forcing system, The stimulus cannot be doubted, 
it is assumed and arged as an objectiou to the whole system. 

An invention requires a careful training. lt must be adapted to 
the requirements of the public, and the public must be prepared for 
its adoption. The process is one essentially of education. If such 
an education be necessary, how can it be attained but by enabling 
the parent to have the enjoyment of his property—use, so to speak, 
and service of his child, for such a period as may be sufficient for 
the education of the child, and the reward and remuneration of the 
parent? 

Instances illustrative of the above will crowd on the minds of all 
persons conversant with the progress of the arts and manufactures. 

Would the enormous capital in many cases essential to the creation 
of new trades have been applied if the experience so dearly bought 
could be adopted at the will and pleasure of another? But it is said 
that, in the advanced and rapidly advancing state of practical science, 
patents are obstructive, or, in other words, that persons in carryit 
out their own ideas find they have been anticipated, and that 
they cannot run on a particular line without the consent or payment 
of toll to some prior occupant. 

That such an obstruction may exist cannot be denied, but the 
actual instances of such obstruction are more imaginary than real. 
It would be desirable that the instances should be cited, that their 
value, the real nature of such obstruction, should be estimated. The 
law admits of successive patents for successive improvements, and a 
subsequent inventor cannot use the property of a prior inventor 
without his consent. Obstruction from this cause is of rare occur- 
rence ; it may exist, but it is the interest of the owners of such pro- 
perty, and may be safely trusted in the majority of cases, to ensure 
an arrangement beneficial to both parties. 

The remedy for any such case of real obstruction is obvious. 
Apply to the owners of property in inventions the principle which 
has been so beneficially applied to the proprietors of land. Let a 
person have the power of claiming a license on payment of such a 
sum of money, or on such terms as may be settled, in case of dif- 
ference, by arbitration. The supposed sanctity of property in land 
has been invaded by the provisions of the Land Clauses Consoli- 
dation Act, and a clause introduced into every patent would pro- 
vide an effectual remedy for the grievance in question, whether 
real or imaginary. The power to apply the remedy would eradicate 
the disease of the system. 

Property iv inventions is the only means yet suggested of reward- 
ing the inventor, but the creation, duration, and enjoyment of that 
property may well become matter of municipal regulation, towards 
which the experience of many in this city cannot but fail to afford 
important suggestions; aud 1 look forward with confidence to the 
result of this meeting as leading to a combined operation for attain- 
ing another great, if not a final instalment of reform. It is essen- 
tially a working man’s question, whatever relative position in 
society that man may occupy; it is one form of the conflict between 
capital and labour—of that intellectual toil by which man, as civili- 
sation advances, is to fulfil his mission, to subdue and replenish the 
earth. 



































ON A NEW FORM OF VOLTAIC COUPLE. 
By D. G. FrrzGeratp. 

To find a means of obtaining voltaic electricity at a small cost, or 
by employing chemical agencies in such a manner as to form pro- 
ducts of more value than the substances consumed, to generate 
electricity without cost, is a problem wkich has sometimes been 
atttempted, and to which a high degree of importance has been 
attached. It has even been asserted that the comparative expense of 
generating steam and electric power alone prevents the application, 
of the latter to prime movers which might, in many cases, supersede 
the steam engine. Whether sufficient motive power or length of 
stroke can be obtained in any electro-magnetic engine to render this 
application of practical value is a question 1 must leave to 
Mr. Allen, Professor Jacobi, and others who have taken up this 
branch of research. But electricity, if obtained on a large scale by 
a cheaper method than the conversion of zinc and sulphuric acid into 
an almost valueless sulphate of zinc, might, in many ways, be 
employed as a useful agent. My present object is to attempt to 
show ‘that electricity may be generated by a profitable chemical 
conversion, and to give to others the means of verifying or dis- 
proving the results 1 have obtained. wy 

One obvious means of cheapening voltaic electricity was to 
employ iron in lieu of zinc as the positive element of the couple. 
Pure iron, in certain molecular conditions especially, is found to be 
an excellent positive; being, in some experiments, positive even 
in relation to zine. But the iron of commerce contains, more or less, 
carbon, which, when liberated by chemical action, greatly interferes 
with the condition of the iron positive plate. A sample of rolled or 
cast iron, tolerably free from carbon, would, therefore, be an acqui- 
sition for electrical purposes. Mr. Latimer Clark, who has had 
great experience of every known description of battery arrange- 
ment, essayed, some years since, the substitution of plates of iron for 
those of zinc in the batteries of the Electric Telegraph Company. 
Though successful, perhaps, in an economical point of view, the 
batteries with iron plates were found to take up too much room, 
owing to the number of alterations required, and zinc plates were 
ultimately adopted in preference. Where, however, the question ef 
space is not of such exceptional importance, the iron and copper 
couple might, doubtless, be employed with advantage for the pro- 
duction of electricity on a large seale. But it has long been known 
that very eflicient battery arrangements may be constructed of iron 
only ; the same metal forming both positive and negative ele- 
ments. ‘The necessity for employing expensive acids has hitherto 
rendered such arrangements, based upon the following facts, of 
little practical utility. Under certain circumstances iron assumes 
what has been termed a passive state, in which it becomes an 
excellent negative. In nitric acid of specific gravity 1°35, a rod of 
iron is rapidly dissolved, while inacid of 1-45 it remains perfectly un- 
affected. If apiece of iron beimmersed in nitricacid of 1-40 it preserves 
its passive condition even when placed in the weaker acid; but, 
if touched with a rod of iron which has been attacked by nitric acid, 
the negative iron is immediately acted upon. This passive state may 
be induced by bringing iron into contact with gold, platinum, or 
plumbago, under nitric acid. If one end of an iron wire or rod be 
heated to redness the iron is found to have assumed this peculiar 
negative condition. These phenomena, which are of some interest 
in regard to the construction of battery arrangements, have been 
referred by Faraday* and Beetzf to the protective action of a layer 
of an oxide of iron formed upon the surface of the metal. 

The following observation led me to contrive a voltaic couple, 
which may usefully be employed in various metallurgical opera- 
tions, and, probably, for many other purposes. ‘The extremities of 
two iron wires attached to a galvanometer had accidentally been 
allowed to fall into a vessel containing a solution of sulphate of 
copper. Metallic copper was, of course, deposited upon both portions 
of wire; and, after sundry deflections, indicating the progress of 
chemical action upon each wire, the needle of the galvanometer 
remained at rest. It occurred to me to remove one of the wires 
from the solution, and, after clearing it from the adherent deposit of 
copper, to note its effect upon the galvanometer when returned into 
the thuid. I had presupposed that this naked portion of iron would, 
as a matter of course, act as a positive element in regard to that 
which was coated with the copper deposit. It was, therefore, with 
no small surprise I found that the contrary was the case, the needle 
of the galvanometer being strongly deflected in the direction of the 
wire upon which the metallic deposit was now taking place. This 
phenomenon was to me a new light thrown upon the theory of the 
Danieli couple, and other couples of similar construction. But I 
could only reconcile it with the established theory of the voltaic 
couple by supposing that the portion of iron already coated with 
copper Was undergoing chemical action to a greater extent than that 
which was last immersed in the solution. Here again I was 
mistaken; the action in this case being directly contrary te that 
which generally occurs. The negative element of the couple was 
rapidly acted upon and dissolved, while the positive element was 
searcely attacked to any appreciable extent. To this fact I attached 
some degree of importance in regard to the saving of zine which 
might be effected in batteries constructed with positive plates of this 
metal, and negative plates of iron in porous Vessels containing salts 
of copper or other metals. T assumed that the voltaic action in such 
arrangements would result from the deposition of a metal upon the 
negative plate rather than from the chemical action upon the positive 
metal. This view appeared to be in harmony with the results 
obtained in the Daniell battery, in which, however, the action is 
essentially different from that which takes place in the above expe- 
riment, the deposit of copper upon the copper negative being solely 
due to the consumption of the positive metal. 

Acting upon the data thus obtained I constructed, in the following 
voltaic couple which, if not remarkable for a high degree 
of intensity, has at least the merit of extreme cheapness. A disc of 
iron, F, with a tail-piece bent at right angles, and covered with 

shellac varnish, or gutta-percha, is 
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1S FIG.I. placed in a stoneware or glass jar. 
/ c\ ‘The dise is then loosely covered with 
ng =C\ cotten fibre or similar material, mois- 
S tened with water, or a weak solu- 





tion of sulphate of iron. A quan- 
tity of plaster of Parisis then poured 
into the vessel, forming the layer 
marked P. A piece of iron similar to 
the first, and marked F', forms the negative element, which is exposed 
to the action of a solution of sulphate or chloide of copper marked 5. 
Inlieu of the first plate of iron a dise of zinc may be substituted, though 
it is questionable whether this arrangement would offer any advan- 
tage in point of economy over the Daniell cell. The action of the 
above couple tends, however, to confirm the view that the electrical 
effect is due principally to the deposition of copper upon the negative 
element. When the deposit ceases to take place, and the plate F! is 
thickly covered with precipitated copper, the effect of the couple is 
creatly weakened. When the copper is detached from the plate, by 
stirring the contents of the cell with a brush, the couple regains its 
original intensity. The lower or positive plate appears, moreover, 
to be very slightly acted upon in proportion to the voltaic effect. | 

The application of this couple, on a large scale, for obtaining 
copper from preparations of its ores, as practised at the Alderley 
Copper Mines, near Manchester, and elsewhere, will presently be 
adverted to. 

In the following arrangement a single plate of iron may be made 
to form both the positive and the negative elements of a voltaic 
“couple.” A series of iron plates may be cemented in a wooden 
trough, as in the Cruikshank's battery; and one side of each plate, 
excepting one of the terminal plates, may be coated with plaster of 
Paris. The cells being filled with a solution of copper, or any metal 
nevative to iron. the battery will remain in action until the whole 
of this metal is deposited, requiring only that the contents of the 
cells should be occasionally stir 

















* “ Experimental Researches,” ii., p. 239. 
t “jArehives de l’Electricite,” 1544, iv., Pp. 509. 
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It should be observed that neither of these forms of battery 
arrangement, in which economy is mainly studied, is adapted for 
telegraphic use—at least in this country. The saving to be effected 
in the battery department is a matter of very little moment to our 
telegraph companies, to whom economy of space and constancy of 
battery action are far more important considerations. Any plan, 
however, which might enable them to dispense with the fragile and 
expensive “porous jar” would probably be as welcome to tele- 
graphists as to all others who employ battery power. The object of 
using the porous jar, which is fulfilled so long as this remains free 
from clogging, is to prevent the “exciting fluid” used for the 
negative element from coming into contact with the positive. The 
“exciting fluid” acts by absorption of the hydrogen disengaged from 
the surface of the negative; and,as we have seen, appears to con- 
tribute in other respects to the efficiency of the voltaic action. If 
this fluid be replaced by an insoluble agent we have at once a means 
of overcoming the necessity which otherwise exists for a porous 
vessel. We have only to place the negative element horizontally at 
the bottom of the battery cell, where it may be in contact with the inso- 
luble exciting agent. The accompanying figure represents the battery 
cell with the iron elements in which the porous diaphragm of plaster 
is dispensed with. F is the positive and F! the negative iron 
plate; S a weak solution of sulphate of iron or common salt; 
and A the exciting agent in contact with the negative plate. 

In this arrangement the basic-chloride of copper may be used in 
lieu of the sulphate as the exciting agent. The reduction of the 
metal from the chloride of copper, Cu. Cl, 
by means of iron, on a large scale, is a very 
profitable operation; and the di-chloride 
Cu. Cl. might be obtained from the ores 
of copper at acheaper rate even than the 
chloride. There is no doubt that the 
products of voltaic action, which hitherto 
have generally been wasted, might in them- 
selves be a source of profit, if obtained in 
sufficient quantity. This being the case, it 
is equally certain that,the employment of electricity in many 
metallurgical operations, and perhaps as a means of illumina- 
tion, and for obtaining motive power, is only a question of 
time and individual enterprise. Besides the basic-chloride of copper, 
many other insoluble metallic salts may be employed in a similar 
manner. In couples of zine and copper, or zinc and carbon, the 
insoluble sulphate of protoxide of mereury may be used as an 
exciting agent for the negative element, without the necessity for 
employing the objectionable porous diaphragm. In the voltaic 
couple of M. Marié-Dary this agent is employed with great advan- 
tage, the porous jar, however, being adhered to. 

With the iron negative element 1 have obtained very good results 
by employing the chloride of silver as the exciting agent, and zinc 
for the positive; the elements being arranged as in the above 
diagram, and the cell filled with pure water or a solution of common 
salt. Oxide of iron is, however, deposited upon the zine from the 
chloride of this metal which is formed; but apparently without 
impeding the action to any perceptible extent. An experimental 
couple of this description may easily be improvised by slightly 
heating a plate of iron, placing upon it a narrow cylinder of gutta- 
percha, which will adhere to the metal, and cutting a piece of sheet 
zine to the size of the interior diameter of this cylinder. A solution 
of common salt may then be poured into the vessel thus formed, to 
which may then be added a few drops of the solution of nitrate of 
silver. When the precipitate of chloride of silver has fallen, the 
zine dise may be placed in contact with the surface of the fluid, and 
the wires from a galvanometer made to touch each of the metals. 
The revivitied silver may readily be reconverted into chloride by 
the addition of muriatic acid. 

At the present moment the employment of voltaic agency in 
copper metallurgy is the most obvious application of electricity on a 
large scale. nee at the following analysis of ordinary copper 
ore, by Mr. James Napier, will suffice to show the wasteful nature 
of the furnace operations, which, after repeated calcinations, fusions, 
roastings, and refining processes, ultimately eliminate the copper by 
the oxidation of the iron with which it is associated. 

After calcining. 




















Before calcining. 


Copper .. oo eo 632 ee 16°560 
Sulphur ° vs 14°20 oe 20°688 
Iron ee oo ° 35°69 25°890 
Silica... ° oe ve 37°70 oe 33°700 
Lime .. oe ee ee 3°30 ee 2°300 
Water* .. ee ee 141 ee _ 
98°62 99°138 


Several means have lately been profitably employed for obtaining 
the metal in a soluble form, and subsequently separating the copper 
by precipitation upon iron. These processes are, doubtless, susceptible 
ot improvement in various respects; but I have now only to refer to 
the improvement which might be made in obtaining the copper 
from its solution as a sulphate or chloride. Without adding a 
fraction to the consumption of iron in reduction a voltaic arrange- 
ment may be formed in the reduction tank, through which the pre- 
cipitation of the copper would take place far more rapidly and com- 
pletely than in the present method. With soluble salts of copper a 
similar arrangement to that in the first of the above diagrams might 
be adopted. But the chloride of copper may readily and profitably 
be converted into the di-chloride, with the evolution of suflicient 
muriatic acid gas to form an equal quantity of chloride from the 
copper ore. In this case the arrangement in the second diagram, 
dispensing with the diaphragm of plaster, may be employed. By 
uniting a certain number of the voltaic reduction tanks by the 
opposite terminals of each couple a gigantic battery may be formed, 
by which the reducing power of the iron negative plates would be 
indefinitely increased. Should the application of electricity be 
required for any other purpose besides the reduction of the copper, 
It ls easy to perceive that it might be employed without any detri- 
ment to the main object in view. 

The equivalent number of iron being 28, and of copper 32, it 
follows that, for every 28 parts of iron consumed, 32 parts of copper 
will be obtained. From the above and many other facts we are 
perhaps justified in assuming that, by employing the metal iron in 
the construction of a voltaic couple, we may not only obtain from 
their ores, or from preparations of their ores, every metal which is 
negative in relation to iron, but also find an inexhaustible and 
mexpensive source of that wondrous agency which is yet destined 
to solve many problems, and to fill a vast sphere of usefulness. 





NOTES FROM AUSTRALIA. 
‘s that the large increase in the coasting and inter- 
colonial sailing and steam marine of New South Wales, and 
the perodical occupancy of Mort’s Dry Dock by the Peninsular 
and Oriental Steam Navigation Company’s mail steamships 


] r appes 





have rendered it expedient to increase the graving accommoda- | 


tions in Waterview Bay, and Mr. T. 8. Mort has accordingly 
determined to have constructed, under the direction of Captain 
Rountree, a capacious hydraulic shipway on the north side of the 
Dry Dock, upon whose cradle ships of 1,000 tons burthen may be 
repaired, The traction line will consist of solid stonework, the 
length out of water being 300ft., the width 30ft. The ascent on 
each side to the surface will be by three steps, 12in. in depth. 
Below the water line the floor, 400ft. in length, will be laid with 
massive ironbark rails, firmly bound with iron bolts and rails. ‘The 
motive power will be supplied by powerful hydrostatic cylinders, 
or presses, firmly bolted to a foundation, and furnished with rams, 
In the plans four cylinders and rams are shown, whose combina- 
tions may be varied. The two rams of each set will be arranged to 
act on the two ends of a cross-head, capable of sliding on guides. 
A chair will be attached at the further end to a cradle 2&ft. wide, 
lor receiving a vessel, and arranged, as hitherto, to run on ways. 
Che cradle will be constructed for receiving motion from more than 
one chain, if desirable, each chain having machinery to actuate it. 
* Thomson's Chemistry. 





As regards the construction of the chain links, and the pins by 
which they are connected, the chain will pass through circular holes 
in the centre of the cross-heads, upon which will be mounted, on 
standards, short axes, with arms fixed, having suspended at their 
ends cotters, which will prevent the chain passing through the 
eye of the cross-head. Along the mid-way, aud _immedi- 
ately beneath the keel of the vessel to be received will be 
arranged hydraulic cylinders, one set hauling on the chain 
when they arrive near the end of their outstroke—their arm 
being thrown over the centre, so as to give the cotter a tendency to 
rise out of the chain. A rod will be also acted upon so as to move 
the valves and direct the water into the cylinders of the second set; 
and during the short space of time that both the valves are open 
the rams of the two sets of cylinders will move together. When 
the stroke is complete two cocks will be opened—one to allow 
the water to escape from the cylinders the second to connect the 
space in them behind the pistons with the condenser of the engine ; 
and a vacuum being thus obtained in the cylinders, the cross-head 
and rams will be drawn back and the cotter lifted out of the chain 
asthe return motion proceeds (the cylinders of the other set being 
during this time in action on the chain); an arm is brought against 
a tappet, and is tipped over in the other direction, so as to give 
the cotter a tendency to again descend into the spaces in the 
chain as they pass under it. When the rams arrive at the end 
of their return smoke the cocks are again closed by a tappet 
coming againsta lever, and the whole of the apparatus of this set 
remains stationary until the other rams again move the valve rod. 
Thus the operation goes on continuously, so long as the pumps 
worked by a high pressure steam engine of 20-horse power supply 
this hydrostatic pre No expense will be spared to render this 
the most efficient work of the kind yet produced in the Australian 
colonies, the cost being estimated at £20,000. 

Since the opening of Mort's dry dock in 1852 considerable im- 
provements and additions have been made, and are still in progress. 
Excavated out of the solid sandstone rock, it was not at that time 
deemed necessary, by reason of the high rates of wages, to line the 
dock with sonry. Lately, however, masons have been set to 
finish the basin, by lining the sides and constructing steps, at proper 
intervals, to the floor. But the most material addition to the dock 
is the recent fitting up of a centrifugal pump, of 36in. calibre, driven 
by a 50-horse high pressure steam engine, of sufficient capacity to 
discharge 12,000 tons of water frem the basin in six hours. In 
that time the keel of the steamship Jeddo was out of the water 
when she went into the dock after her last voyage; and by 
this means a ship of the heaviest tonn: requiring overhaul- 
ing can be received into dock and returned to her place of load- 
ing, in any part of Port Jackson, in twelve hours, what- 
ever may be the state of the tide. It may be desirable to ad- 
vert, for the information of distant shipowners and masters, to the 
peculiar advantages which the graving establishments of Waterview 
Bay possess. It is the largest of the numerous inlets of the harbour of 
Port Jackson ; from its entrance to the caisson-sill of the entrance to 
the dry dock, the length is about two-thirds ofa mile : its greatest width 
is about a quarter of a mile, its narrowest, 1,000ft. Its depth ranges 
from four to six fathoms of water within a few feet of the margin ; 
and being perfectly land-locked, and having no perceptible tide, 
there is no danger from storms, or collision, or of damage to vessels 
lying in the bay, which, indeed, is very seldom entered by any large 
craft except those requiring to be placed in the dock, whose present 
dimensions, with every facility for increasing the length, are—- 
breadth at entrance, 72ft.; interior, 80ft.; depth of water on the 
caisson sill, 21ft. at high water: length of keel floor of the basin, 
400ft. The adjuncts for building and repairing sailing or steam 
ships, whether of timber or iron, are now complete; and the 
engineering works on the north side of the dry dock, with the 
eapacious shipbuilding yard on the south, combine to render the 
establishments of Waterview Bay the most perfect in the southern 
hemisphere. 

Under the colonial architects department, a number of gaols, 

court-houses, and other buildings for the administration of justice 
are in progress in New South Wales. A lighthouse at Port 
Stephens has, probably, by this time, been brought into use. The 
cases containing the lighting apparatus had arrived from London in 
the Cairngorm. ‘The light will be a revolving one, of the catophic 
order, third class, showing alternately a red and white flash. There 
are twelve strong silver-plated polished reflectors, each 24in. in 
diameter and 10in. in depth, and a patent lamp with brass burners 
for burning vegetable oil. The apparatus was manufactured to 
order by Messrs. Wilkins and Co. of Long-acre. ‘The most exten- 
sive of the works in progress under the engineer for harbours is the 
public wharf at Newcastle. That structure is already above 800ft. 
in length, exclusive of the contract for its extension eastward 400ft., 
now being carried on by Mr. Ross. T'wo further contracts have 
been taken for the extension of the wharf 250ft. at either end; the 
eastern extension has been contracted for by Mr. Ross and the 
western by Mr. Davidson. Arrangemeuts have at length been 
completed for starting the works at the Wollongong and Kiama 
harbours, the votes for which were appropriated two years ago. 
Upon the works being tendered for, the prices were found to be so 
far in excess of the engineer's estimate that it was not deemed 
advisable to accept any of them, and the Government at length 
determined on carrying out the works themselves. Mr. Gibbons 
has been engaged to direct the execution of the works upon a com 
mission, with a further commission upon the sum that is saved on 
the original estimate. 
; upon Sir Morton Peto and Co.’s three railway con- 
tracts in New South Wales are reported to be proceeding with 
greater vigour since the disputes with the Internal Communications 
Department have been settled, and there can be little doubt that they 
will now be energetically pushed on. Under the new agreement 
the contractors cau easily complete the lines within the specified 
time. Some of the heavy works on the northern extensions are 
very far advanced. ‘The viaduct over Black Creek, which is above 
300ft. in length, and has seven openings of 40ft., and two of 16ft., is 
all but finished, and will be ready in a few days for conveying the 
earth from the cutting to the embankment. The line as far as Black 
Creek is so far finished as to render its completion by the end of this 
year not only practicable but probable. The western extension to 
Peurith is also expected to be ready for opening about the same time. 
The southern extension is not likely to be opened for traffic till it is 
finished to Picton, but the line to Menangle, which will be com- 
pleted in four or five months, will be serviceable in the conveyance 
of the iron work for the Menangle viaduct. Considerable progress 
has been made with the excavations for the stone piers, which are 
to be ready for fixing the iron work on its arrival. Between eleven 
and twelve hundred men are employed upon Sir M. Peto and Co.'s 
three extensions, 

The experiment of street tramways—long talked about—was 
about to be tried in Sydney. 

It is expected that before the year closes there will be unin- 
terrupted telegraphic communication between Adelaide, the capital 
of South Australia, Melbourne, the capital of Victoria, Sydney, the 
capital of New South Wales, and Brisbane, the capital of Queens- 
land. This involves a continuous line of upwards of 2,000 miles of 
telegraph, and its accomplishment will reflect no small credit upon 
our energetic colonial kinsfolk. There is already an intercolonial 
line between Adelaide, Melbourne, and Sydney. The southern 
extension in New South Wales, which will connect Gundagai with 
Deniliquin, by way of Wagga Wagga, is finished, and Mr. Crack- 
nell, the superintendent of telegraphs, has left Sydney for the 
purpose of opening the line, and also of arranging for the purchase 
of the private line between Deniliquin and Echuca. This extension 
joins at Echuca with the Victorian and South Australian systems by 
way of Castlemaine and Ballarat, and will afford a second channel 
of telegraphic communication between Adelaide and Sydney, in the 
event of any accident with the lines in Victoria or in this colony. 
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| barges, intended to be taken to pieces and shipped for their 


and Braidwood—a distance of 60 miles—has been contracted for by 
Mr. Hatton, and has been commenced. The line is to be completed 
in April next. 

It may be interesting to some of our Glasgow readers to learn that 
the Australian Navigation Company's steamer London was, at the 
date of our advices, about to be sent to China for sale. The London 
was built on the Clyde by the celebrated John Wood, and her 
engines were constructed by Robert Napier. Her principal dimensions 
are as follow :—Length, 167ft.; breadth, 25 7-10ft.; depth, L8ft.; 
register tonnage, 686 89-100 tons ; two side lever engines ; diameter 
of cylinders, 64in.; length of stroke, 5ft. Gin. ; collective nominal 
horse-power, 300 tons. The new steamer Kembla, belonging to the 
Illawarra Steam Navigation Company, started on Monday, the Ist of 
July, upon her first trip to the Clyde River (N.S.W.), in which 
trade she will, under the command of Captain Sullivan, for the 
present be employed. The length of the Kembla is 186ft. over all, 
and the beam 22ft.; the consumption of coal is 22 ewt. per hour, the 
engine makes 32 revolutions per minute, and the guaranteed speed 
is 14 knots an hour. There is accommodation in the cabin for 
twenty-four passengers, and in the steerage for forty; and the 
stowage capacity is 250 tons. The steamer was built by Messrs. 
Reid and Co., of Glasgow, and the machinery constructed by Messrs. 
M‘Nab and Co., of that city, under the superintendence, as engineer, 
of Mr. W. N. Davidson, who was for many years in the service of the 
Viceroy of Egypt. The cost of the Kembla has been upwards 
of £19,000. Like many of the American-built steamers the 
Kembla has a straight stem, which somewhat detracts from the 
beauty of the vessel, but it is alleged to bea great advantage in river 
navigation. We noticed the launch of the Kembla a few months 
since in THe EnGinerr, and we now find her embarked on her 
career in a new and constantly progressing sphere of industry in 
which we feel a warm and unaffected interest. 

A gallant little screw steamer, the Hotham, of only 10 tons burden, 
arrived at Sydney just before the last mail left. She had come to 
Sydney from Melbourne, but her destination (the Gulf of Carpen- 
taria) appears something wonderful. This miniature steamer was 
built in London, and brought out on a vessel’s deck. Her length is 
about 35ft., and she is fitted with a pair of oscillating engines of the 
collective force of 14 horses, and is capable of carrying three days’ 
consumption of fuel. The after part of the steamer is fitted as a 
cabin for the accommodation of the crew, which consists of five 
persons, including her master and engineer; and she will steam 
in smooth water at the rate of eight knots per hour, besides being 
remarkably fast under canvas, which consists of fore and main lug 
sails. ‘The Hotham is commanded by Captain Wyse, whose success- 
ful and rapid passage from England to Hobart Town, in the yacht 
Spray, of 20 tons, is familiar to our readers. She left Mel- 
bourne in tow of the Australian Steam Navigation Company's 
steamer Rangatira, on the 6th of July, but on the following 
day it came on to blow hard from the eastward, and she had 
to be cut adrift. Owing to the heavy sea the vessel shipped 
large quantities of water; the reefed fore lug was sccordingly 








set, and she stood to the northward. During the afternoon 
the wind fell light, when she was hove about and stood to 
the S.W. On the 10th, at daylight, the wind again freshened at E., 


the vessel standing to the 8.8.1. for the purpose of keeping well to 
windward of the Ninety-mile Beach. At 2 p.m. it blew very heavy, 
with high sea, the vessel under close-reefed fore lug. At d p.m. it 
was blowing a violent gale, when it was found necessary to furl the 
lug, and, by means of a spar and a hawser, the little craft has kept 
head to sea. At4 a.m, on the 11th the hawser parted, and she was 
then hove to, under a close-reefed main lug. Throughout this try- 
ing time she behaved admirably, and although a succession of gales 
from N.W., 8.W., N.E., and 8.E., which continned to her arrival in 
this port, she proved herself a splendid sea boat. Of course, in such 
weather she shipped large quantities of water, which not only com- 
pletely drenched everything on board, but precluded the possibility 
of lighting a fire for five days. Some little defect in the stufling- 
box of the main shaft will have to be corrected before she again 
proceeds on her lengthy voyage for the Gulf, for the purpose of 
searching after Burke's Exploring Expedition, from which place she 
will probably go on to India, 








SHIPBUILDING AT BIRKENHEAD. 

THe vast establishment of Messrs. Laird, Sons, and Co., at Birken- 
head, seems to be busier than ever. The firm launched on Saturday 
an iron built ship named the Orient, of 950 tons burthen, con- 
structed for Messrs. Clint and Co., of Liverpool, and on the blocks 
occupied by this vessel they have this week laid down the new iron 
troop-ship Orontes, of about 3,000 tons and 500-horse power, for the 
construction of which they were commissioned by the Lords of the 
Adiniralty in July last. Considerable progress has already been 
made in forming and bending the framing of this large vessel. ‘This 
last process is an exceedingly formidable one, as well as one of great, 
hicety, the ultimate form and strength of the vessel being altogether 


| dependent on the successful manipulation of these huge and durable 


masses of iron, which must be moulded with the most scrupulous 
accuracy. Messrs. Laird are completing an elegant steamship of 
light draught of water, intended for river navigation in South 
America. ‘This beautiful yacht-like steam-clipper is named the 
Beelam, and is propelled by oscillating engines of 180-horse power. 
She is to draw only about 6ft. of water, and is expected to be a very 
Messrs. Laird are also fitting out a number of river 


destination on rivers in South America; and they have also 
nearly ready for delivery a steam tug boat of great power. 
They are executing, on the Columbia, one of the Atlantic 
Steam Navigation Company's vessels, a series of repairs and im- 
provements similar to those on the Hibernia, which occupies their 
largest graving dock. The Hibernia, if not requiring to be rebuilt, 
calls for additional strengthening in every part, and will not leave 
the dock in less than three months. A large wooden steamer is 
being built under cover, the experience gained with the wooden gun 
boats convincing the firm of the importance of building under a 
shed of some kind. With regard to the new iron-clad frigate 
Captain, of which some details were recently given, Messrs. Laird 
propose to build her in a graving dock instead of on blocks anda 
slip, as has hitherto been the rule; and the iron framing, woodwork, 
and plates will be rapidly proceeded with, while the requisite altera- 
tions are being made in the dock in which theshipis to be constructed. 
Among the alterations carried out in the dock the entrance gates will 
be widened 80ft., and the dock itself deepened so much that at 
highest spring tides there will be 25ft. of water on the blocks. 
While the “Captain” is in course of construction the entire area 
of the dock will be roofed over by a shed 420ft. long and 8(ft. wide, 
lighted by side windows and skylights. Under this immense shed 
a steam travelling-crane is to be erected, so that all the heavy por- 
tions of the work and material can be lifted off the quay and lowered 
into its place, instead of being raised 50ft. or 60ft., as would be the 
case were the vessel built in the ordinary way upon a slip. Besides 
the immense shed under which the Captain is to be built there will 
also be constructed alongside of ita shed, 300ft. long and 40ft. wide, 
for the purpose of making the beams and other large forgings required 
for this immense ship. In proceeding in this unusual way with the 
construction of the great ship referred to Messrs. Laird contem- 
plate that it will afford many advantages over the ordinary 
mode. ‘The most conspicuous among these will be found in 
the absence of risk in launching, which, with vessels of such a 
class, must always be great. When completed the Captain will not 
be launched from ways, but floated off the blocks on which she was 
built. From the great depth of water in the dock she will not 
require to be floated till she is in every respect complete, thus avoid- 
ing the inconvenience hitherto experienced with similar ships, 
although of an inferior class, as to size, of having had to launch them 
in a very incomplete state. Several other diagonal engines of the 
same construction are in different stages of advancement, together 


Until, however, a second wire is stretched between Adelaide and | with a pair of oscillators of 130-horse power. In short, there are 
|; Mount Gambier, there will not_be two independent lines between | now in these works, in course of active preparation, a number of 
| South Australia and New South Wales. The line between Goulburn | steam engines, having an aggregate of about 1,500-horse power. 
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CROOK’S BOILERS FOR WARMING BUILDINGS. 


Tnis invention, by Samuel T. Crook, of Mali fax, has for its object 
a more economical and effectual method of constructing such boilers 
than that at present and hitherto in use. 

In the illustration A is an upper cylindrical water space, and B a 
lower cylindrical water space. 'T he upper space A is made so much 
smaller in diameter as to admit of its entering the lower water space 
to any suitable distance. By this arrangement the fire tubes are 
brought into direct contact with the flames; C is the opening for 
effecting a communication between the water spaces; D 1s the fire- 
box, the flames and heated gases from which pass through the fire 
tubes E to the smoke box F, and from thence pass to the flue by a 
pipe. The fire is fed from the top of the boiler after removing the 
lid or cover I, which lid or cover has a flange fitting loosely into 
the groove h, which groove is partially filled with sand to prevent 
the escape of smoke. he fire-bars I are constructed by casting a 
circular plate of suitable diameter and thickness, having alternate 














nd spaces; this plate Trests upon the flange or projection 4, 
th is formed for that purpose upon the stand J, which stand also 
serves to reecive the ash-box or drawer K. In the frontof this box 
or drawer is placed a ventilator &, for regulating the supply of air to 
the fire, and upon the top of the stand J is a circular groove L, of 
suitable diameter and width to receive the bottom part of the lower 
cylindrical water space B. In this cylinder Bis a door, at which 
the attendant may “stoke” the fire and remove the clinker. The 
smoke box I may be easily removed when the boiler is not in use, 
for the purpose of cleaning, as also the fire-bars for the purpose of 
removing the clinker, Ke. 





Ir is again rumoured that the Empe or has made overtures for the 
purchase of the Great Eastern. The big ship is now anchored in 
Milford Haven. 

Tue Conservative Laxp Society.—At the Thirty-sixth Quarterly 
mecting, held on the &th inst., at the Norfolk-street offices, the re- 
port of the Executive Committee was read, showing that the receipts 
for the financial year ending Sept. 30, were £80,583, and the grand 

totals £561,588 10s. 9d. The sale of land for the year was 

£45,657 13s. 1d., and the totals £298,718 Is. Nearly cig thteen thou- 
sand £50 shares had been issued, the subscribed ¢ apiti uo being little 
short of £900,000 since the society was established in 1852, of which 
£244,581 had been withdrawn under the rules at ten days’ notice. 
The society has now commenced its tenth year, and | is acquired 
estates in seventeen counties. The claims to the f-echold franchise 
of all the allottees, without distinction of politie sy had been sustained 
free of expense in the registration courts. The report conclude sby 
the expression of the conviction, on the part of the boar 1, that the 
social and commercial advantages already secured for all classes of 
the community would be increased still further as the system is 
better understood by the general pul s Wild and vision: wy specu- 
lation had been discouraged, the aim of the committee being to rest 
the society on a sound and safe basis both for the monetary inventor 
and the purchaser of freehold land, 




















Gas on Waren—The consumption of gas now is at least double 
what it was ten years ago, and the annual quantity mans factured in 
London is about 8,000,000,000 eubic feet.  One-fom ch oof this 
quantity, according to reliable estimates, is lost by leakase, conden- 
sation, dishonesty, and bad debts; and at least one-half of this 
fourth, or 1,000,000,000 eubie feet. escapes every year into the 
London street-earth, Mr, Spencer, as analytical chemist to the 
New River Company, has traced this eseaped gas in its destructive 
action upon the 4,700 miles of metropolitan gas and water mains, 
until underground London appears to be one vast grave of iron 
rotting into plumbago, The twelve gas mains, with their eighty 
joints, which lie side by side with water mains and telegraphic 
wire pipes over the sewers in Cockspur-street, Charing-cross, 
are not such «a happy family as their appearance would lead 
us to suppose. ‘They are crowded together like tramps in a 
three-penny bed, and there does not seem to be room for a rat 
to run between them ; but there is no real friendship for all this 
shaking of hands. ‘The defective joints of the gas-mains leads to 
the enormous leakage just described, and the ese apes d gas, by its 
action on the street-earth, destroys water- -pipes ina few y ars that 
ought to last for a century. Apart from the foul condition of the 
London street-carth, we are all interested in saving this ese aped gas 
and this destroyed pipeage, for our gas bills include the cost of the 
ene and our water bills the cost of the other. While the water 
pipes are softened and the gas penetrates the tubes the water is also 
adulterated with an undrinkable mixture. I have heard of a letter 
addressed to a leading water company which ran somewhat in this 
form :—“ Mr. Blank presents his compliments to the Blank Com- 
pany, and wishes to know whether they supply gas or water. Mr. 
Blank is led to make this inquiry because one of his servants went 
to the cistern with a pitcher and a candle, and instead of procuring 
water she blew up the roof of a washhouse.”"—4// the Year Round. 
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W. & I. KAY'S DOUBLING AND DOUBLE-TWISTING MACHINES. 
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Tuts invention, by William and Isaac Kay, of Lever Bridge, near 
Bolton-le-Moors, consists in doubling yarn at two or more opera- 
tions instead of at one operation, as heretofore customary. The 
machinery employed for this purpose consists of an ordinary 
doubling frame and a second machine with intermediate spindles, 
by the former the yarns are doubled and wound on_ bobbins 
with a small amount of twist, and by the latter the remainder of the 
twist is imparted. The bobbins from the first or preliminary 
doubling frame are taken to a winding frame, that the produce of 
several bobbins may be wound upon one larger bobbin before 
placing them on the intermediate spindles, or they are at once placed 
upon the intermediate spindles of the second machine, but, in either 
case, the bobbins must be placed on these spindles in an inverted 
position, and the doubled yarn is drawn off the bobbins on these 
spindles by the ordinary rollers, and again wound on to bobbins by 
means of a flyer of the usual construction. 

The cops or bobbins of yarn from the ordinary spinning machines 
are first taken to a doubling frame of the usual construction, by 
which the single yarns are doubled, andasmall portion of the whole 
amount of twist is given; this first operation is not i!lustrated as the 
ordinary doubling frame is used, but, as only a small amount of 
twist is given, the rellers are made to revolve much faster than 
usual, The bobbins from the first or preliminary doubling frame 
above referred to ave either taken to a winding frame of the usual 
construction, in order to wind the produce of several small bobbins 
on toa larger bobbin, or they are placed at once upon the inter- 
mediate spindles of the second machine, which is shown in section 
in Vig. 1, and partly in plan in Fig. 2, but, in either case, the 
bobbins must be placed in an inverted position on the intermediate 
spindles to that which they held when the yarn was wound upon 
them, so that they may revolve in the same direction when the yarn 
is drawn off them as that which they followed when the yarn was 
wound upon them. 

On referring to these Figures it will be seen that the intermediate 
spindles marked a, a, are represented as placed alternately in two 
rows on each side of the frame, the upper ends of these spindles 
project above the bearing rails 4, b, and the bobbins ¢, ¢, containing 
the partially doubled yarn, are placed on the spindles, the partially 
doubled yarn from each bobbin c is taken through a guide d, then 
over the guide rail ¢, and through an eye projecting from 
the side of the trough jf; containing water or other fluid, the yarn 
is moistened, and the fibres laid in the usual manner by passing 
over the rubber g, and then it passes between the bottom roller A, 





and from them the yarn is taken, as in ordinary doubling 
frames, to the flyers 7, and wound in a finished state on to 
the bobbins & The flyers j are fixed as usual on the spindles l. 
Fig. 3 shows the trough fin another position, which, in some cases, 
is preferable. The partially doubled yarns are taken from the 
bobbins c, over the guide rail d', then over the rubber g! in the 
trough /1, the water or other liquid in which gives the requisite 
moisture to the yarns, which then pass over the rail e!, and thence, 
after passing over the dry rubber g, to the rollers / and i, as before 
described. One mode of —. the spindles @ and / may be as 
follows:—In the centre of the frame is the tin drum m, around 
which pass the bands n, each nthe is taken from the drum 7, first 
to the upper groove in the double wharve /', then to the wharve a’, 
then to the lower groove in the wharve /!, and then back to the 
drum m, the wharves a! are made by preference of half the diameter 
of the wharves 7, consequently the spindles a are driven about 
twice the velocity of the spindles 7; when it is desirable to impart 
thirty-two twists in an inch to the finished double yarn, it is pre- 
ferred to give eight twists in an inch b »y the preliminary doubling 
frame of the usual construction, there will then remain twe nty-four 
iwists to be given by the second machine, and as the intermediate 
spindles a, in the illustration now given, are made to revolve 
double the’ speed of the spindle s /, sixteen twists in the inch will i 
given by the intermediate spindles, and eight by the spindles /, thus 
making the total number of thirty-two. 








A screme for crossing the Straits of Messina with a suspension 
bridge having a single span of 1,000 métres or 3,280ft. is announced. 
( The suspending cables will be made of steel wires. 





and top roller 7, which rollers draw the yarn from the bobbins e, | 





Cc. AND E. PRICE’S LOCKS AND LATCHES. 

Tuts invention, by Charles Price, of Wolverhampton, and Elihu 
Price, of Perry Barr, Staffordshire, consists principally of additions 
to a previous patent, dated March Sth, 1860, and also in an improved 
burglar detector. Vig. 1 is a plan of the interior of a lock, showing 
the detector lever @ and the preventing lever } as they appear after 
being tampered with. The preventing lever 6 has risen by tenta- 
tive pressure at the head of the bolt, and the detecting lever has 
risen in consequence of a false key or instrument having pressed it 
upwards, or end pressure at the head of the bolt will also raise it. 
These levers a and 6 are not acted upon or moved by the proper key, 
excepting when lever a is sprung up, as shown in ‘Fig. 1; then the 
right key is used to replace it in its proper position before the bolt 
can be withdrawn; lever 6 springs to its place when end pressure is 
taken from the head of the bolt. Fig. 2 illustrates the notches ¢, ¢, 
which catch the stump A (Fig. 1). When picking the lock is 
attempted by pressing the head of the bolt and raising the said 
levers, the notches with the slot @ and a spring form a se elf-loc king 
tumbler ; this action is caused by the stump A, Fig. 1, being fixed 
to the bolt, the stump B to the bottom lever, and D, the centre pin 


FIG. 1 ———_F1G._ 6. —_ 
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is fixed to the box or case of the lock. Fig. 3 shows the position of 
the levers when they have not been tampered with; Fig 4 is a view 
of the preventivg lever. Fig 5 illustrates the burglar indicator. The 
tri hae rse lever ¢ connects ¢1 to the levers a, a, so that if the levers 
are raised irregularly and too high, they move the bolt cl off the 
stump or catch d, by ¢ pressing against the projection e, which allows 
the bolt to fly out, as in F 6, and it can only be removed by the 





| inmates of the house by me ans of a thumb slide, or by the right ‘ke ay 5 


| 


when used to raise the latch the transverse lever c is connected to 
the top lever by the pivot 6, and the said top les ver a is connected 
indirectly with all or some of the other levers by the pin d, shown 
in dotted circle, which allows the top lever to rise and fall without 
affecting the other levers; but any one or more of the under levers 
being so connected by a noteh (e, Fig 7) to receive the pin d, would 
separately or collectively if raised “above the proper heig ag 
raise the top lever, and cause the bolt cl to shoot out as in Fig 





Tue Late Mr. Joseph MAUDSLAY. une some strange error, whic! 
we very much regret, the death of Mr. Field, of the eminent firm of 
Maudsia y, F ield. and Co., was announced in our last number, in 
place of the late Mr. Josep oh Mauds lay’ Ss Mr. Field, we are happy 
to say, is still among us: Mr. Maudslay, of whose ability as an 
engineer and excellence of character it would be impossible to speak 
too warmly, is, unhappily, no more. 
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PRIOR’'S MACHINERY FOR MAKING BOOTS AND SHOES. 









MN Hii | 
WA Hil ("i wii 
On 


HH) | 
Hi i 





eens SX 


AY & 


NM a 





a 


r® 


FIG. t. 





MATT OHA ANT 








| Ma 
} 
| 





nee! amtiie TT) s 
satu sist 

















i 


% 
ih 


il 





titties reeeen veg 


OURO Fic. 10, 


| Ya 
iy 





| il 
™ 








7 ih, it 
| Mh, : 


L Miia A | 








i 
EE 








Tuts invention, by G. C. Prior, of Duxbury, Massachusetts, U.S., 
relates to a novel arrangement of mechanism for sewing the soles of 
boots and shoes to their vamps or upper leathers. This operation 
may be conveniently effected by the formation of a seam which may 
pass entirely round the sole, and having but one beginning and one 
ending, if desired. This seam is made with a hook or crochet 
needle, whereby chain stitches may be produced ; these stitches pass 
entirely through the parts united from the inside of the sole to its 
outer side, and by the mechanism employed the various curvatures 
of the varied forms of soles are equally and well provided for. Figs. 
land 2are sectional elevations of the machine. ‘I'he bed plate of the 
machine supports a projecting arm A, which projects upward in an 
inclined direction, and contains in its projecting end an instrument a, 
termed a “ whirl,” the office of which is to receive the thread through 
asmall hole which is made to open into its central aperture, and to 
wind the thread by its rotation around the needle or hook, when 
this is in the central hole of the whirl, so that when the needle or 
hook rises it may carry with it a loop of the thread. In the upper 
inclined side of this horn is cut a thread channel, which passes 
through the horn near its upper end, so as to come out on the lower 
side near the lower side of the whirl. The thread is taken from a 
spool (Figs. 1 and 2), with the requisite degree of tension, and 
passes under the pin in the horn near its base, which crosses the 
thread channel. In the lower side of the horn a shaft, 4, is made to 
rotate in suitable bearings, and is sunk below the outline of the 
horn. This shaft has a bevel pinion made upon one end, which 
fits the bevel gear formed on the whirl, and upon the other end a 
spur pinion is made fast, which is rotated by the reciprocating 
movement of a rack e, seen at Figs. land 2. The size of the end of 
the horn and the central aperture and thread passage in the whirl 
must be governed by the kind of work to be done, with reference 
to the size of the thread and needle which are to be used. Upon 
the main shaft an eccentric H is fixed, the throw of which may be 
adjusted so as to vary the stroke of the needle or hook, which is 
reciprocated up and down by its rotation through the eccentric 
strap k, rod f, lever beam, and connection x, The needle or hook 
is fitted in a needle bar /, which is arranged to slide vertically 
in a rotating head G, so that the axial lines of the needle and 
whirl may correspond. The goose neck supports this head G with 
the lever beam and other parts. As the needle with the feeding 
mechanism and the whirl are made to rotate round the axial line of 
the needle, and whirl by a means and for a purpose hereinafter set 
forth, and as it is necessary for the needle to come to very nearly 
the same lowest point on its downward reciprocating motion, no 
matter what the extent of this motion may be, it becomes necessary 
to connect the lever beam with the needle bar by means of the 
piece y, Figs. 1, 2, and 6, which answers the purpose of a swivel 
joint, while by means of the piece z, and the set screw in y, the 
needle and its bar can be set to the required position when the 
eccentric is in position to give the lowest possible throw to the 
needle. The revolving head G contains the feeding mechanism and 
that which moves at the proper times, and also the slide p, whose 
function is to keep the previously formed loop from falling into the 
barb or hook of the needle, while it is bringing another loop 
through that which was last formed. A toothed wheel is made or 
placed on the upper part of G, the revolving head into which a 
smaller wheel gears, as shown in Fig. 4. To the shaft of the small 
wheel, which is secured tothe goose neck in suitable bearings, 
a hand wheel is fixed in convenient proximity to the needle, so that 
the operative, by turning the hand wheel, can rotate the head G in 
any direction, and with it the feeding instrument, which always 
operates in a radial line to and from the axial line of the needle. It 
will be obvious that, by turning the head G, work can be fed upon 
the end of the horn in any direction simply by turning the hand 
wheel. The rotation of a cam B, fitted upon the main shaft so as to 
revolve with it, works the lever F, as seen in the partial plan view, 
Fig. 3, and the end opposite to that which holds the stud which 
works in the groove of the cam is slotted, and receives a roll, which 
is made fast to the rack. It will be obvious that for each rotation 
of the cam the rack will be moved forward and back, and that this 
= — the rotation of the whirl first in one direction and then 

1 1e other, 





\ fo H 
‘Oye 


lh 








It is an object of considerable importance to keep the relative 
position of the thread hole in the whirl to the hook of the needle, 
however the latter may be placed, ‘'Tl'o effect this it is necessary to 
connect the needle bar and whirl together so that the rotation of the 
former will cause a corresponding angular movement of the latter, 
though leaving this latter free to rotate on its own axis for the pur- 
pose of throwing the thread into the hook of the needle. This 
object is accomplished by the cam which makes part of the revolving 
head G, the rotation of the head G revolves the needle and needle 
bar and works the lever E, which is pivoted to the goose neck which 
raises and lowers the rod j. 

This rod is connected to one end of a bell erank D, which 
rocks upon a stud fast in the bed piece, the other end of 
the bell crank takes hold of the cam B, which can slide 
lengthwise upon the main shaft, though made to rotate with it by 
means of a feather and spline. It will now be evident that through 
the connections named the cam B will be moved lengthwise upon 
the main shaft by the rotation of the parts which actuate the needle, 
and that such movement of the eam B will move the rack e, end- 
wise in one direction or the other in addition to the endwise move- 
ment which it has consequent upon the rotation of the cam B. 
These connections may also be so proportioned that the angular 
movement or rotation of the needle and the whirl may be identical, 
and the endwise movement of the rack obtained by sliding the cam B 
in nowise affects the normal movement of the rack obtained from 
rotation of the cam B. 

The slide p (Figs. 6 and 8), is made to perform its functions 
as follows:--The sleeve-shaft q is fasted to the rotating head G, 
and receives the slide carrier 0, and a spiral spring shown 
by dots which always presses the slide and its carrier down- 
ward toward the work. There is a pin in the slide carrier 0, 
which projects through a slot in the sleeve g, and a_ pro- 
jection a from the needle bar 7 is so arranged that it will, in the 
upward movement of the needle bar /, come into contact with the 
pin, and will lift the slide and its carrier 0, during which time the 
spiral spring will be compressed. There is an annular screw in the 
top of the sleeve g, which can be screwed down upon the spiral 
spring to increase its tension. The top of the slide carrier o is 
fashioned into a catch, and a spring latch ¢ is arranged, as seen best 
at Figs. 6 and 8, to allow of the upward movement of the slide 
carrier 0, and to retain it during a portion of the downward move- 
ment of the needle bar J, until the piece z, which is secured to the 
needle bar /, strikes against ¢, and, by throwing it back, releases the 
spring latch, and leaves it free to be thrown toward the work by 
the action of the spiral spring. 

The feeding instrument J, fits in a holder k (Figs. 6 and 7) which 
slides in the piece ¢, which is pivoted or hinged near the top of the 
revolving head G so that it may swing like a pendulum, by which 
the forward and retreating movements necessary to a feeding instru- 
ment are permitted. The clasp m, seen in detached plan view at 
Fig. 9, surrounds the nedle bar 7, and piece 2, shown in plan at 
Fig. 10, and is made fast to the needle bar. An inclined or wedge 
piece by striking against the clasp m, draws the piece i, forward 
toward the needle and compresses the holding spring s, as seen in 
the sectional plan view Fig. 7. The vertical movements of the 
feeding instrument are obtained by the action of the spiral spring in 
the piece shown by dots in Fig. Gand by the following mechanism : 
—Within the central cavity in the revolving head G, and fixed to 
its lower plate r, is a stud or standard u (see l'igs.6 and 8), to which 
a lever v is fixed so as to be capable of movement thereon as in a 
fulcrum. The piece 7 is slotted so that the upper end of the rod &, 
with a friction roll thereon, can project through the piece é, and rest 
upon the lever v. 

Another piece X, which is made fast to the needle bar, is so 
arranged that it strikes against one arm of the lever v, which it 
raises, and the above piece X passes the lever v, with no other effect 
than to extend the small spiral spring which keeps the other end 
of the lever v against the roll on the bar k&. When the needle bar 
descends, the piece X above mentioned strikes against the upper 
side of the lever v, and depresses One end and raises the other, lifting 
the feeding instrument, and so relieving it from constraint that the 
Spring s can operate to place the piece J in position to make another 














forward movement, which it does by tho means before described 
after the piece X has passed the lever ¢, in the downward movement 
of the needle, so that the feeding instrument is left free to be forced 
into or upon the work by the extension of the spiral spring in @. 
Tur Exursrrion or 62.—The signs are numerous, and not a little 
alarming, that the genius of the bazaar and the curiosity-shop are 
contemplating a saturnalia, and that the main rivalry will be 
amongst the dealers in big things and the big words necessary to 
give them commensurate prominence in the eye of congenial judges 
enamoured of the monstrous, and prone to confound size with 
greatness, As asample of the class we speak of it may be noted 
that the following announcement was made the other day :—“ A 
cutler of Goswell-street has manufactured for South Kensington one 
of the largest steel blades ever known, The blade, which has been 
beaten out of a bar of steel the square of which was 2jin., measures 
4ft. 2in. long by 7jin. broad. The handle is 2ft. Gin. long, making 
the length of the knife no less than 6ft 8in.; the largest ever before 
known being only 3ft. Gin. Several eminent Sheffield manufacturers 
have been to sce it, and have expressed their admiration of it.” But 
cui bono? Probably it will show the results of great manual labour 
and exhibit a good quality of metal; but how much mind will be 
visible in the product ? and, if there be none, to what end the con- 
tribution at all, except to suggest a counterpart equally puerile 
because equally unmeaningly enormous and useless? Thus, such a 
knife would be insufficient for our dinner purposes; to complete it, 
therefore, we should have some other adventurous puff-monger 
sending a Drobdignag fork, recommended, doubtless, as of the very 
best quality, as though excellence of manufacture could atone for 
baseness and vulgarity of taste, at once babyish and preposterous. 
The chances are, that these wretched singularities will form a large 
part of the exposition; and, if so, the certainty is that the time 
spent in viewing them may be reckoned not only as lost, but per- 
verted to the encouragement of absolute silliness and barbarisms, 
for which there is a deplorable hankering already.—Lirerpool Albion. 
THE CoaL Surety vo THE Merroponis.—'The supply of coal to 
the metropolis for the three months ending the Ist of October has 
just been published, and it appears that the total tonnage during that 
period has exceeded by 61,088 tons 6 cwt. that for the corresponding 
period of 1860. The various railways have conveyed from certain 
coal districts 369,004 tons 17 ewt., viz., London and North-Western, 
121,727 tons; Great Northern, 123,777 tons 2 ewt. ; Midland, 53,617 
tons 17 ewt.; Eastern Counties, 34,029 tons 4 ewt.; Great Western, 
26,885} tons; South-Eastern, 5,2353 tons; South-Western, 4,277 
tons 8 ewt.; Hertford, Luton, and ‘Dunstable, 1,913 tons 1 ewt. ; 
‘Tilbury and Southend, 126 tons; and the Chatham and Dover and 
Mid-Kent, 217 tons. The monthly receipts have been for July, 
119,677 tons 15 ewt.; for August, 122,084 tons; and for September, 
127,243 tons 2 ewt. The monthly traffic of the railways was— 
Great Northern, 32,048} tons, 48,439 tons 17 ewt., and 43,288 tons 
15 ewt.; London and North-Western, 55,707 tons 5 ewt., 51,116 tons 
19 cwt., and 14,802 tons 16 ewt.; Great Western, 1,596} tons, 
8,590 tons, and 7,699 tons; Eastern Counties, 14,005 tons 9 ewt., 
10,472 tons 18 ewt., and 9,550 tons 17 ewt.; Midland, 4,154 tons, 
8,227 tons, and 46,236 tons 17 ewt. (of this latter tonnage 41,729 tons 
17 ewt. was vid the London and North-Western Kailway, and the 
remainder vid the Great Northern); South-Eastern, 1,185 tons 
1 cwt., and 4,050 tons 4 cwt.; South-Western, 2,763 tons 15 ewt., 
and 1,513 tons 13 ewt.; Hertford, Luton, and Dunstable, 1,7884 
tons, 124 tons 11 ewt.; Chatham and Dover and Mid-Kent, 151 
tons, 19 tons, and 47 tons; Tilbury and Southend, 42 tons, 
30 tons, and 54 tons. From the Ist of January to the present 
date, 1,208,040 tons 13 cwt. of coal have been carried by railway, 
against 1,023,754 tons 14 ewt. for the corresponding period of 186, 
showing an increase of 184,285 tons 19 cwt.; but, besides this 
immense quantity, the canal receipts have been 114,025 tons 15 ewt., 
and of seaborne coal 2,579,972 tons; so that the grand total of coal 
for the metropolis during the present year has been 3,801,038 tons 
8 cwt., against 3,701,841 tons 14 ewt. for the nine months of 1860. 
There is a decrease of 496 tons 5 cewt. on the canal traffic, and 
83,593 tons on the seaborne coal importation. This is, however, 
more than compensated for by the 184,285 tons 19 ewt. by railway. 
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—— LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE BESSEMER PROCESS. : : 

Sir,—Will you allow us to correct an error in a leading article on 
the Manufacture of Iron and Steel in your last number of Tue 
Enanerr, wherein you state that Mr. Bessemer had refused to grant 
a license to the Ebbw Vale Iron Company. 

It is quite true that a large sum was offered by that company for 
the purchase of the patent; their liberal offer was not, however, ac- 
cepted by us, simply because we placed a still higher value on the 
invention, but we have never refused to grant them a license to use 
the process. ‘This mistake may have arisen from the fact of our 
having, on more than one occasion, refused to grant a license to 
Messrs. Robert Mushet and Co., of Coleford. 

4, Queen-street-place, London. BessEMER AND LONGSDON. 





GUN METAL. 

Sim,—By the kind permission of Mr. Fairbairn I am enabled to 
lay before the public the result of some experiments made by that 
gentleman upon the tensile strength of our gun metal, prepared 
from various descriptions of British iron. These experiments indi- 
cate that the Forest of Dean iron still retains its character of pre- 
eminent excellence beyond that of any other brand manufactured 
in the kingdom. The highest tensile strain has been obtained when 
No. 1 Cinderford grey pig iron was employed in the manufacture of 
the gun metal. This iron is manufactured at the Cinderford Iron- 
works, Forest of Dean, by Messrs. Allaway and Crawshay. 

Coleford, 7th Oct., 1861. Rost. Musuet. 

Manchester, 13th Sept., 1861. 

Dear Sir,—An opportunity has at length occurred of testing the 
specimens of gun metal which you forwarded some months ago. 

The results show an exceedingly high, indeed, almost unprece- 
dented tenacity. 

The whole of the specimens were reduced for a length of about 
Gin., to a diameter of 0°625 in, or to a sectional area of 03068 
square inches. ‘Thus prepared, without having been heated or 
forged, they were placed in shackles, and their tensile strength 
ascertained by dead pressure. 

ExreniMent No, 1, 
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Mark Weights | Weight per square | Elongation 
e FON )No.| laid on | — inch of section. per unit of 
-_ | | in lbs. | Ibs, | tons. length. 
8 |1 |} 19,150 | “000 
{2 27,450 | 20 
3 | 35,950 037 
4 | 42,070 | 139,080 | 62100 078 |Broke. 
6B 1 | 19,150 | | | ooo | 
2 | “O12 
3 | "025 | H 
4 50 052 | 
5 45,505 149,490 66°738 054 Broke. 





Experiment No, 2. 


| Weights Weights per square Elongation | 
Mark on {No. laidon | inch of section, — | per unit of 


bar. in Ibs. | Ibs. =| toms. =| length. 





5A | 





“030 Broke. 





49,225 | 160,540 | 71671 


133,610 59645 037 


b- 
| » 
| Broke. 











| 117,180 | 52311 | ‘021 Broke. 





136,340 


| 
| O12 
| 60°867 | 055 Broke. 





| “01D 


| 128,130 | 7-201 126 Broke, 





EXPERIMENT NO. 3. 


| Weights | Weights per square Elongation | 























nee No. | laid on inch of section, per unit of 
" ] ) imtbs. | Ibs. | tons, length. 
See ae Seen Se ree erent 
R : 3 19,150 “000 
lo | opss0 | 032 
1 3 | 33,430 | 108,970 | 48°645 190 | Broke. 
U 1 | 50 | | {| eos | 
2 } Ol 
3 | | “030 
| 4} 144,560 | 64555 ‘77 Broke. 
1 4% 1| 
| 2 
| 3 “032 
7° ne (4°40 “O55 
4 | 47,710 15E,510 O4°424 055 Broke. 


Placing these results together in one table we get the folowing 
summary :— 
























. Breaking weight per Elongation 
—_ san square inch. | per unit of 
| paid | length. 
medecelieiee Ibs. | Tons, | 
Seat cas ee 3 | 8 | 139,080 62100 | = 078 
Cleator No. 2 ee 5B } 149,490 | 38 “O54 
Cinderford No. 1.. | 5A | ys “030 
| D | 69645 035 
M “wl 
| N | | 055 | 
Swede Iron .. H lg { “126 | 
Old Park Iron 2 | "190 
Cleator No. 3 ee U } ) 077 | 
Cleator No. lw. | 4Z | 69424 | 055 
! 
aia —|— 
61314 | 072 





Mean. 


The metal indicated by its fracture that the structure of the 
varjous bars was different, in some approaching the bright granular 
fractare of steel, and the others being more iron grained, although 
the grain was very fine. The steely bars elongated least, and 
generally the bars having the highest tenacity elongated least; but 
this rule is not without exceptions. Yours faithfully, 

R. Mushet, Esq. Witiiam Famsaren. 





ASSOCIATION OF BRITISH INVENTORS, 

Sm,—The importance of the subject will, 1 trust, be a sufficient 
excuse for my offering a few remarks, through your columns, to in- 
ventors and others on the necessity of an association being formed 
to protect patent property. 

There can be no doubt that most strenuous efforts will be made 
during the next session of Parliament to effect serious alterations in 
the laws relating to patents. What the contemplated alterations may 





| on marine lines, ought to lay aside £14,000 year 
} are kept in repair from week to week, and are as good one year as 
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amount to yet remains to be ascertained. Judging, however, 
from the animosity shown by those interested in the abroga- 
tion of patents it is evident that, even supposing a total repeal 
of the present system will not be attempted, yet, undoubtedly, 
determined efforts will be made to inflict injustice, and to impede, 
as far as possibly can be done, the granting of patents for the future. 
Inventors should, therefore, be on their guard, and prepare them- 
selves to resist the worst efforts of their opponents. 

With this view I submit that it would be greatly to the interest 
of inventors to unite and act in concert for their mutual advantage. 
Other bodies have much increased their efficiency and usefulness by 
that course. Barristers, solicitors, and others, for example, are repre- 
sented by powerful associations of this kind; and why should not 
inventors, and those interested in patent property (a body quite as 
numerous, and, perhaps, equally influential as any other) be repre- 
sented in the same manner ? 

Such an association would not only act as an efficient check upon 
any unfair encroachments which, by legislative enactments, might 
be attempted upon patent property, but it would also afford an ample 
guarantee that the rights of its members would, in all cases, be taken 
care of. 

In conclusion I would draw the attention of your readers to the 
fact that an association of inventors is now being formed, and 
permit me to add that we shall be glad to receive the co-operation of 
all who are interested in the preservation of patent property. 

A Membex or THE PROPOSED ASSOCIATION. 


A TELEGRAPH TO AMERICA vid EUROPE AND ASIA, 
into the feasibility of a 





Sir,—In continuation of the inquiry 
transmundane telegraph by way of Asi: 
American and other possessions, it will be as well to take a_ brief 
retrospect of the history of the various schemes which have been 
proposed, or have had a bearing on this important subject. The 
first in point of importance, as well as of history, was the Atlantic 
Company, formed 20th October, 1856, with a subscribed capital of 
£300,000, but a required one of £600,000, which obtained a Govern- 
ment guarantee, with a mivimum subsidy of £34,000. The failure 
of this scheme gave rise to another project—that by way of Scotland, 
Greenland, &e., and of course over foreign soil, But in the interval 
of these two projects others have sprung up which are destined to 
receive a greater amountof attention than the simple chronicling of 
a scientific journal. 

The Board of Trade’s plan, which was made known in November, 
1859, was to “enable the Government to have an exclusive tele- 
graphic communication” between the mother country and the 
Australian colonies by means of a submarine line from England 
across the Bay of Biscay, Malta, the Red Sea, and India, with a 
proposed branch line to China. The conception would have been 
improved if communication had been extended to America. 

Then we have the scheme of Mr. Perry Collins, a commercial 
agent of the United States, at the Amoor River, who proposed, by 
the aid of the “ Russian-American Telegraphic Company,” to con- 
nect San Francisco direct with Moscow. His plans are good, but 
confused for want of preference. The Russian Government gave 
him the initiatory surveys from the Amoor eastwardly. He proposed 
“to extend the line from the Amoor either by the western coast of 
the Sea of Ochotsk to Kamschatka, and thence by Behring’s Strait 
into Russian America, stretching down along the coast of San 
Francisco, or else by the Island of Saghalien across the Strait of la 
Perouse by the Japanese Islands, with a branch line to Hong Kong, 
and north, by the Aleutian Islands, to Russian America, Prom San 
Francisco to the Amoor will be 6,000 miles, and the line over this 
distance will cost 2,000,000 dols.,” or about one-half of the paid up 
capital of the Red Sea telegraph. The interest of England in this 
Russian-American plan is totally ignored. 

We have next M. Verrard de Sainte-Anne, whose paper was read 
in the Academie Frangaise on a universal telegraphic scheme, 
similar, if not the same as submitted to Prince Napoleon, whose 
approval was favourably obtained. ‘The projector proposes to com- 
mence his line at Paris, conducting it through Belgrade, Constanti- 
nople, Teheran, Calcutta, Malacca, Canton, Pekin, &c., to Behring’s 
Strait, and then south by the western coast of America through 
Panama to Lima and Valparaiso, here turning off at a right angle 
across the Continent through Buenos Ayres and end at Rio de 
Janeiro. These projects are the principal ones that have been pub- 
lished for public examination during the last few years, and the 
interest they have created is a sufficient proof of the importance we 
attach to an immediate and permanent intercommunication between 
this country and America. 

None of these plans, with the exception of Mr. Collins's, appear 
satisfactory ; and although his exertions, and the company, of which 
he formed the principal part, have had no practical effect beyond 
showing us to what extent Russia is willing to assist ina similar 
undertaking, and of supplementing an inquiry which, if pushed 
with sufficient energy, would satisfy all the wants of submarine 
telegraphy. ‘Two years ago Russia had constructed upwards of one 
thousand miles directly eastward to Perim, while another portion 
was being constructed across the Ural Mountains to the Amoor 
River; and I am now credibly informed that lussia is progressing 
with these lines with extraordinary energy, and that the Aleutian 
Islands is the chosen route for the American line; so that, in all 
probability, America will, in a few months, as far as Russian territory 
is concerned, be permanently connected with Europe. And although 
anticipated evils may arise from the adopted rule of Russia of con- 
trolling the management of their own lines, I have no doubt a con- 
vention could be agreed on with the Russian Government perfectly 
satisfactory to British interests. 

The Canadian and Russian Governments are anxious that this 
line should be completed both for their own and mutual benetit; 
and, whether England wills it or not, their special interests will 
carry it out. It is certainly desirable that we should have a direct 
communication of our own, if possible; but, if not possible, why 
object to that which is. If we cannot get all we want, let us get all 
we can. Some time may pass over before we see it accomplished, 
but accomplished it will be is most certain. And then in what 
position will the proprietary of the North Atlantic cable be placed ? 
What dividends will the shareholders get? For it may reasonably 
be doubted whether the Atlantic would be used at all, except for 
governmental purposes, When in competition with the north-east 
one. In 1859 Mr. Stephenson, as chairman of the International 
Telegraphic Company, said * some cables were formed to wear out 
in five or six years; others would last ten or twelve or more; but, 
taking ten as the average, the company, having expended £140,000 
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another; but this is manifestly impossible with those that are sub- 
merged.” Iv answer to a shareholder, Mr. Stephenson observed he 
knew of no submarine line which of itself yielded a protit. Again, 
in August of last year, Lord Stanley of Alderley called attention to 
the present state of electrie telegraphic communication between 
England and India :—* All the schemes which had been adopted for 
completing that communication had completely failed, and at the 
present moment we are not a bit farther advanced than we were 
three years ago.” In Tue Enqineer, vol. viii., page 444, your 
correspondent writes:—“Since 1851 we have deposited nearly 
£2,000,000 (in the shape of submarine cables) at the bottom of the 
sea; and, at the end of 1859, out of 10,000 miles of cable submerged, 
there are not more than 2,500 miles in good working order.” Sub- 
marine cables, then, cannot be relied on ; are the most expensive and 
least remunerative. The old Atlantic cable could not be regained 
only for comparatively short distances, in consequeuce of its extreme 
rottenness, especially and invariably when found laid on a rocky 
bottom, so that wheuever a fault takes place the whole cable must 
be replaced. 

The advantages of the North-Eastern route are the following :— 
The telegraphic wire will be under the immediate care of the 
Russian Government from Europe until it reaches the British 
possessions in North America, which Government is sufficiently 
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strong and enlightened to keep it permanently in working order 
It will be all on land, with the exception of the small marine branch 
at Bebring’s Strait. It will be almost as isolated from interference, 
for some thousands of miles, as if laid in the bed of the ocean, with 
the advantage of supervision. It will very greatly benefit Russia, 
but in a much greater degree our possessions in North America, the 
vast territory of which it is proposed to traverse. From Canada it 
will be in immediate connection with about 55,000 miles of 
telegraphic wire, threading the United States in every direction. 

To bring this great undertaking to an issue two ways are open 
to us—either by an Anglo-Canadian Company, or by the English 
Government taking its completion into its own hands. The 
ian Government have more than taken initiatory steps. Three 
igo they had sent out engineers to Pekin and other places of 
st for telegraphic surveying. I have no doubt, then, that the 
liberality of Russia and the interests of Great Britain will command 
for this route that attention which its importance deserves. 

Salford, October dth, 1861. THomas ALMGILL. 






GIFFARD’S INJECTOR. 

Si,—Mr. Collet does not even attempt to disprove the views I 
advanced ;_ how, then, can he word the commencement of his letter 
as he does? I expect he will justify his having done so by 
enlightening me on the following points in support of his commu- 
mleation :— 

1. With about what velocity does the feed water enter the void ? 

2. Why does the water not lose this velocity again on leaving the 
void ? 

3. How can the necessary rapid condensation take place across ¢ 
void ? 

4. Why does the light elastic steam (and of such pressure) not 
enter the void in preference to the unelastic heavy water, which, in 
most cases, has to be elevated besides ? 

5. What prevents the steam to expand on issuing from the nozzle? 

Manchester, 8th October, 1861. C. Scniere. 





W. HUMBER’S NEW WORK ON IRON BRIDGES. 

Sin,—Your well-known character of treating with justice every 
subject brought under your consideration has induced me to beg 
the favour of a corner in your valuable journal, for a few remarks 
on the above subject, which appears to me to have been most wn- 
fairly treated by your contemporary, the Cuil Engineer and Archi- 
tect’s Journal, in the number for the present month. 

I will only occupy your space with some remarks upon the fourth 
quotation in the review to which I refer. It is with regard to the 
line of pressure on an arch for an equally distributed load. In the 
woodcut there given we have a f° = to the horizontal strain at the 
crown of the arch, a=e to tue weight between the crown of the 
arch and the section at which the strain is taken. ‘The reviewer 
says,—* Now, as @ e is, by construction, proportional to a 6, it would 
follow (if that assertion were correct) that the line of pressure must 
be a straight line I think the utter absurdity of this passage must 
be evident toall; but I may yet be excused for pointing itout. @/; being 
the horizontal strait at the crown of the arch, is constant, whereas a e, 
the weight of the part between the crown of the arch at any section, 
varies as the distance of that section from the crown. And how 
ean a variable quantity be always proportional to a constant one ? 
It appears strange that any person pretending to the slightest know- 
ledge of geometry should have perpetrated such remarks, which, 
however, do not surpass the following specimen :—* It by no means 
follows that because c e bisects a } in ¢, it isa tangent toa parabola.” 
Iwill not trouble you with any further remarks upon this feeble 
attempt at criticism. Veritas, 

THE SODA MANUFACTURE, 

Sm,—In The Everveer of the 27th ult. you refer to a paper 
which I read before the Chemical Section of the British Associa 
tion at the Manchester meeting on the “ Iistory of the Soda 
Manufacture.” 

In your notice of my paper you say—* The process now generally 
adopted is, with one important exception, that introduced in France 
by Le Blane, but which, according to Mr. Gossage, was previously 
known in this country.” 

I send you a printed copy of my paper, from which you will 
observe that, so tar from my stating that Le Blane’s process was 
previously known in this country, 1 give to him the full merit of 
being the original inventor of this process, and state that it was 
brought from France into this country long after it had been per- 
fected there by Le Blane. 

You also state“ the process of Le Blane, thus modified by Long 
maid, is that which is now followed both in England and France. 
The chlorine which escapes when the chloride of sodium is con- 
verted into the sulphate of soda is now profitably utilised in the 
production of chloride of lime or bleaching powder.’ 

Iu my paper I state that there are fifty manufactories of soda in 
these kingdoms. Of these there is only one, or possibly a second, 
which employs Longmaid’s process, and either of these (if two 
exist) is comparatively on a small scale. There is no establishment 
of the kind in France, and there is not any chloride of lime made by 
his process. 

Under these circumstances I felt myself justified in stating, with 
respect to Le Blane’s process, “in fact, as regards the main prin- 
ciples of the invention, and even the proportions of materials used, 
these are identically the same as those now mm use in this country, 
as well asin France, after the lapse of seventy years from the date 
of the invention” (vide Pamphlet, p .6). 

As Lam a constant reader of your valuable journal, I am well 
acquainted with its usual accuracy, and, therefore, anticipate you 
will be desirous to correct these errors. 

Widnes, near Warrington, Uctober 9, 1867. 9 Witiiam Gossage. 



































PATENT ADMINISTRATION, 

Sin,—In my last letter I expressed an opinion (which is, indeed, 
a strong conviction of my mind) that preliminary investigation 
cannot be worked satisfactorily beyond the point to whieh it may 
be carried by a full exercise of the powers now possessed by the law 
ofticers. My experience in patent practice leads me to believe that 
the power of requiring proper titles of inventions, and proper pro- 
visional specifications to be deposited with the papers on applications 
for patents, is as much as can be exercised in such a manner as to 
avoid: bringing discredit on the system. I fully admit the objection 
to patents being granted over and over again for the same thing, 
but I think the only way of obviating the difficulties arising there- 
trom is to give facilities to a central court to deal with such cases 
promptly. 

The inconvenience at present felt is caused by the ditliculty, great 
delay, and expense of trying a case, and this affords a shelter for 
invalid patents. But, were there facilities for convicting a patent of 
invalidity, much of the present inconvenience would be removed. 

It is also to be remembered that, by the operation of the law at 
present, many provisional protections and patents are caused to be 
abandoned. Out of every 3,000 applications for patents about 1,000 
are abandoned; and out of every 2,000 patents about 1,400 are 
allowed to expire at the end of the third year ; and out ol every 
600 patents of three years old about 400 are allowed to expire at the 
end of the seventh year; so that, out of 3,000 applications (the 
annual number), only about 200 patents last longer than seven years. 

This continually operating sifting process is not sufficiently taken 
into account by the opponents of patents, and by the advocates of a 
more extended system of preliminary investigation. ih 

My object, however, now is to show the effect of judicial decisions 
in regulating the administration of patents. I have already adverted 
to two cases in which the decisions had the effect of considerably 
modifying the practice. But it may be said the judicial decisions 
have formed the law, ée., the essential law on which patents rest. 
Mr. Carpmael has shown, in his chapter “On what constitutes an 
infringement of a patent,” how that such is the case with reference 
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to the point of infringement. He has shown that the decisions in a 
succession of prominent cases have established the law by which 
infringement is to be judged of; and all other points of patent law 
might be deduced and presented in the same way. 

In my work on “* Patentable Invention ” I ventured to suggest a 
permanent theory of patentable invention as deducible from the 
authorities, and the following assertion may be extracted from that 
work :—“ The concurrent decisions show that patentable invention 
(which refers to ‘any manner of new manufactures’) is determined 
by looking to the physical principle embodied in the organisation 
of matter adapted for carrying the purpose of the invention into 
effect. This uniform principle of construction will, I submit, be 
found to run through the eases, and applies to all patents, whether 
in themselves containing broad ideas forming the germ of future 
inventions, or others constituting, as it were, the trunk from which 
dependent inventions branch out, or others for mere improvements 
in detail.” 

The decisions referred to are, in the main, not only uni- 
form in principle, but I think they may be said to be 
based on permanent philosophical principles. I will endeavour 
to show this by referring to an old illustration which has been 
generally received as correct. “Suppose the several parts of a 
watch taken to pieces, and placed apart from each other. Let 
a man have ever so exact a notion of these several parts, unless he 
considers the respects and relations which they have to each other, 
he will not have anything like the idea of a watch. Suppose these 
several parts brought together, and anyhow united, neither will he 
yet, be the union ever so close, have an idea which will bear any 
resemblance to a watch. But let him view those several parts put 
together, or consider them as to be put together in the manner of a 
watch ; let him form a notion of the relation which those several 
parts have to each other, all conducive, in their respective ways, to 
this purpose, showing the hour of the day, and then he has the idea 
of a watch.” 

This is intended to illustrate the position that every machine is a 
“ constitution.” It is not merely a collection of parts, but it in- 
volves the principle of a subordination of the parts to a purpose, 
and their arrangement and combination according to it. And the 
character of the machine is to be recognised in its particular adap- 
tation of the parts to fulfil their respective functions. 

Now patentable inventions have been determined on the same 
principle. The criterion of a patentable invention has always been 
some new “constitution” of machine, or process, by a change of 
relations in the parts to each other, with reference to the particular 
purpose of such machine or process. Any improvement short of 
giving a new “constitution” to the machine or process has been 
held to be not sufficient to establish a right to a patent. 

The difficulty for the judge has often been to distinguish accurately 
a new “constitution ” from a mere improvement of an old one, and 
there is no doubt that sometimes the improvement arising from 
increased skill in workmanship does form an essential element in the 
success of an invention, and practical men have a natural 
tendency to consider the product of such increased skill as a new 
invention, but a well trained lawyer can look at the point in a 
more abstract manner, and can discern the impossibility of properly 
characterising that as a distinct invention which is, in fact, only an 
improvement in degree. 

And this reminds me of another most valuable feature in the 
judicial decisions on patents. Inventions have been in many cases 
admirably defined, and many excellent rules for interpreting speciti- 
cations have been from time to time thrown out. 

A lawyer is naturally led to appreciate the importance of accurate 
language ; he can readily understand that a correct term “ preserves 
as well as expresses a truth,” and, therefore, wishes to preserve the 
term. I have repeatedly heard the present Chief Justice of the 
Common Pleas (as well as other judges) insist on the importance of 
always using the same words or phrases to express the same ideas. 
How much clearer specifications would be if this rule were always 
observed no experienced patent agent requires to be told. Dr. 
Whewell says, “ The doctrine of the importance of terms is the 
most considerable addition to the philosophy of science which has 
been made since the time of Bacon.” 

Patentees have a great tendency to depart from the rule of the 
Chief Justice, and we, accordingly, find much confusion of terms in 
many specifications, which would be much worse but for the efforts 
of patent agents and others who prepare and revise those documents. 

If, now, I am right in my estimate of the judicial decisions on 
patents, we are in possession of a body of legal doctrine applicable 
to all cases, so far as strict patent law is concerned. It is obvious 
that patent property may be complicated in such a way as to be 
beyond the reach of strict patent law; and I do not pretend to say 
that the decisions include all possible cases of this kind. But I do 
believe that the decisions will apply to all cases of interpreting speci- 
fications, and of infringements of patents, and to all questions of 
novelty of invention. 

Supposing, then, judicial action could be liberated from the tram- 
mels which now encompass it, and brought to bear directly on 
patent cases, my firm conviction is that many of the present 
admitted defects in patent administration would in a short time be 
obviated. Wiuiam Srence, A.1L.C.E. 

50, Chancery-lane, WC., 9th October, 1861. 








THE PATENT LAWS AND THEIR AMENDMENT. 

At the meeting of the British Association for the Advancement of 
Science, held in Manchester, September, 1861, James Haywood, Esq., 
brought before the Mechanical Section the substance of a report of a 
committee on the Patent Laws. The committee had been appointed 
conjointly by the British Association for the Advancement of 
Science, and by the Association for the Promotion of Social 
Science. 

The chief objects sought were the prevention of the indiscriminate 
granting of patents, many of which were worthless, and the ap- 
pointment of competent tribunals of investigation. The following 
are the resolutions submitted by the committee :— 

1. That all applications for grants of letters patent should be 
subjected to a preliminary investigation before a special tribunal. 

2. That such tribunal shall have power to decide on the granting 
of patents, but it shall be open to inventors to renew their applica- 
tions notwithstanding previous refusal. 

3. That the said tribunal should be formed by a permanent and 
salaried judge, assisted when necessary by the advice of scientific 
assessors, and that its sittings should be public. 

4. That the same tribunal should have exclusive jurisdiction to 
try patent causes, subject to a right of appeal. 

5. That the jurisdiction of such tribunal should be extended to the 
trial of all questions of copyright, and registration of design. 

6. That the scientific assessors for the trial of patent cases should 
be five in number (to be chosen from a panel of thirty, to be 
nominated by the Commissioners of Patents), for the adjudication of 
facts when deemed necessary by the judges, or demanded by either 
of the parties. : 

7. That the right of appeal should be to a court of the Exchequer 
Chamber, with a final appeal to the House of Lords. 

8. That forthe preliminary exammation the assessors (if the judge 
requires their assistance) should be two in number, named by the 
Commissioners of Patents from the existing panel, the decision to 
rest with the judge. 

9. That the committee approve of the principle of compelling 
patentees to grant licenses on terms to be fixed by arbitration, or, in 
case the parties shall not agree to such arbitration, then by the pro- 
posed tribunal, or by an arbitrator or arbitrators appointed by the 
said tribunal. 

10. That a report be drawn up in conformity with the resolutions 
passed by this committee, and that the council, if such report be 
approved by them, be requested to allow it to be read at the meeting 
of the British Association, to be held at Manchester this year. 

The objects sought by those who framed the above Yesolutions 
are, according to their own statement, “ the prevention of the indis- 
criminate granting of patents, and the appointment of competent 
tribunals of investigation ;” but in reality they are a masked design 












to deprive the majority of inventors, men of small means, of any 
claim, and all right to their own inventions. It is in fact the enun- 
ciation of the minds of men who do not respect the commandment 
“ Thou shall not covet thy neighbour's goods, &c.,” but is certainly 
a more modest scheme than that of robbing them by the strong arm, 
as advocated at the same meeting 

The first and second resolutions recommend the subjection of all 
applications for grants of letters patent to a preliminary investigation 
before a special tribunal, and that such tribunal should decide on 
the granting of letters patent, but that it should be open to inventors 
to renew their application notwithstanding previous refusal. These 
resolutions propose to place in the hands of irresponsible men the 
destiny of all future inventors, and the effect would be that no 
invention would be allowed to proceed except those which were 
most plausible, and least in opposition to the prejudices and 
opinions of those composing the tribunal, and which would be 
equivalent to the abolishment of protection to invention. 
Every one is conversant with the course pursued by the 
Houses of Parliament with regard to railway locomotion and steam- 
ship navigation, and is aware how miserably ignorant and prejudiced 
was the opposition to those inventions. And why suppose a 
jury of the present day to be so much more enlightened and liberal 
in their views as to allow any invention to pass that was calculated 
to supersede the existing systems? They would condemn such anin- 
vention, and declare it chimerical and absurd, as their predecessors 
did the present systems of railway locomotion and steam navigation. 
The multiplicity of subjects for which letters patent are granted 
would also form a complete obstacle. No person could imagine for a 
moment the possibility of procuring a jury (or tribunal, as Mr. Hay- 
wood calls it) who were equally conversant with all subjects; and 
these difficulties appear to have presented themselves to those who 
have compiled the resolutions, as they say in the last clause of the 
second that it shall be open to inventors to renew their application 
notwithstanding previous refusal, evidently foreseeing that many 
erroneous decisions would be made. 

‘To compensate for the ignorance of the jury, the third resolution 
is brought forward, and recommends that the said tribunal should 
be formed by a permanent and salaried judge, assisted, when neces- 
sary, by the advice of scientific assessors, and that its sitting should 
be public. The second clause in this resolution reduces the jury to 
that state of helplessness and indecision observable in trials involv- 
ing masses of medical evidence, and renders the jury merely the 
mouthpiece for the opinions of the scientific assessors, who, in cases 
of investigation of inventions, which would be in the same business 
as themselves, be in many instances warped and unfair, Fancy a 
certain ordnance manufacturer as a scientific assessor on the merits 
of an invention in cannon which would supersede all others. What 
would be his opinion of it ? 

The remaining clause contains the gist of the whole design, 
“The sittings of the tribunal shall be public.” Now, according to 
the present patent law, letters patent are not granted for any inven- 
tion known or before practised. This law would be most effectually 
infringed by the publication of the design in court, and which 
would also probably appear in the majority of newspapers, and 
thus become better known than the majority of suecessful inven- 
tions are now, as the knowledge of inventions and patents are 
generally confined to those who have occasion to use them. This 
would be to render the very process of investigation, which is to pro- 
duce 2a crop of universally good patents, an effectual bar to the 
granting of such letters patent and their consequent protection, The 
court would also be attended by the class of persons of whom we 
hear so much complaint—* pirates ;” they would hear the invention 
fully explained, and see the drawings, models, &c., and would, 
while the invention was in course of investigation, such matters 
being generally of dilatory character, make or use the very inven- 
tion under consideration, and, by opposing the original inventor on 
the plea of prior or simultaneous invention, deprive him of the 
benetit of his labours. Resolutions 4, 5, 6, 7, and 8 require no com- 
ment, being merely recommendations as to the formation and 
jurisdiction of such tribunal, and if adopted would be alteration with- 
out improvement, the machinery being as complex as that already 
existing. Resolution number 7, giving the right of appeal from 
the tribunal to a court of the Exchequer Chamber and from thence 
to the House of Lords, abundantly provides for those who choose to 
ruin themselves and others in the various courts of law. The 
ninth and last recommendation that the committee approves of the 
principle of compelling patentees to grant licenses on terms to 
be fixed by the tribunal, or by arbitration, is aconvincing proof 
that, in approaching the subject of patent laws, the committee 
have got rid of all inconvenient points of logic, reason, and, 
what is more, of right. The value of an invention depends 
on the advantages offered and to be obtained, and, in many in- 
stances, could not be estimated. Instance the introduction of the 
canal and railway systems, steam uavigation, gas manufacture, the 
hot-blast, the screw propeller, Nasmyth’s hammer, and the like. No 
tribunal could foresee the value, or even the success, of inventions 
similar in effect to these. In inventions less important, more 
especially, the demand will regulate the price, as in all other com- 
mercial matters. Patent articles have to compete with the article 
improved upon or superseded; and also with imitations, and the 
fraudulent practices attendant on a successful invention, there is no 
rule by which patent charges could be assessed, inventions being of 
such varied character and purpose, and producing such different 
results that any arbitrary rule would be exceedingly injurious to 
the successful working of them. ‘The committee approve of the 
principle of compelling patentees to grant licenses on terms to be 
fixed. By what law could such a course be justified 2? The forma- 
tion of such juries, acting as arbiters of the price of patent informa- 
tion or commodities, would, if allowed to be correct on the principle 
that the persons supplying such information or commodity is 
incompetent or too extortionate to be trusted with the right of 
settling his own prices, show that juries ought to be formed for the 
purpose of deciding on the proper charges to be made by medical 
men, lawyers, architects, surveyors, consulting engineers, and, in 
fact, all those who sell information or commodities which cannot be 
estimated by the yard, the quart, or the pound. The injustice of 
such principles is apparent to the dullest capacity. The object of 
the resolutions as a whole, as before stated, is the prevention of the 
indiscriminate granting of letters patent, and the appointment of 
competent tribunals of investigation. The subject to which 
Mr. Haywood and the committee have directed their attention will 
derive no benefit from their ill-judged labour. 

That many patented inventions are worthless, cannot be denied, 
and to avoid which no tribunal of investigation could foresee, as no 
judgment could be correct without positive and continued trial. 
The most plausible and apparently simple inventions being com- 
monly impracticable, and which is a risk undertaken by the 
patentee, and cannot possibly affect any other but himself. If the 
invention is worthless what injury can its existence asa patent be to 
any other inventor, as it is incumbent on every patentee to disclaim 
any parts or means which were before known or practised only in 
so far as it relates to his own particular invention, thus leaving the 
ground of invention completely open. Again, worthless inventions 
seldom receive more than provisional protection; or, if carried for- 
ward for the first term of three years, the inventor generally finds 
his mistake, and allows it to expire. No man would continue to 
spend money on what be knew was a worthless invention. The 
patents in ordnance and wheels, of which Sir William Armstrong 
makes so much capital, were taken out under the law existing previous 
to the passing of the Patent Law Amendment Act of 1852, and 
which tact he either suppresses or has forgotten. Under the old 
law an inventor was forced to patent his invention for fourteen 
years, or not at all. The law is now altered ; and any inventor who 
is of opinion that his invention is useless, or that it will not pay 
him, which is the same thing, allows it to expire at some one of the 
periods allowed by the Patent Law Amendment Act of 1852; and 
which statement will be abundantly verified by an examination of 
the list of patents proceeded with—sealed—on which the three years 
aad seven years’ stamp duty have been paid, which appears 
weekly in your valuable and useful journal. J. F, L. Crosuanv. 

Hyde, near Manchester, October 3rd, 1861. 

















MISCELLANEA 


It is understood that steel cannon are now being made by F. Krupp, 
of Essen, for our own Government. 

Tue iron-cased frigate Formidable, built for the King of Italy, 
was launched at La Seyne on the 28th ult. 

Ir is rumoured that Sir William Armstrong (sic) is to sit on the 
Patent Reform Committee of the British Association. 

Messrs. Gass and Exniort, it is understood, have the contract 

for five years for working the Malta and Alexandria telegraph. 
; Vexvicts of accidental death were returned at the journed 
inquest held at York, on Friday last, upon the bodies of the five 
men killed by the fall of one of the girders of the new Lendel 
ridge, 

Messrs. Beyer, Peacock, anv (o., of Manchester, are now 
engaged in the fulfilment of an order for fifty locomotives for one 
of the Spanish railways. The present force of hands employed is 
about 900, 

A VESTRYMAN writes to a contemporary to say that, in five years, 
from 1856 to 1860 inclusive, the streets’ in St. George's, Hanover- 
square, were broken by trenches no less than 16,801 times; in St. 
Pancras, 15,879 times, and in Islington 14,791 times. 

Tue China, a screw steamship for the Cunard line, was launched 
from Messrs. R. Napier and Sons’ yard, on the Clyde, on Tuesday 
last. The China is of 2,600 tons burden, and has oscillating engines 
of 550-horse power. Her length of keel and fore rake i 822Kt. ; 
breadth, 40ft.; depth, 29ft.; and extreme length, 346ft. She has 
Sewell’s surface condensers in addition to the ordinary condensers. 

Firry-rour vessels of war are now in course of construction in the 
Royal Dockyards, and in private building yards. Of these the 
Achilles will be of 6,079 tons, and 1,250-horse power ; the Ocean, 
4,045 tons, and 1,000-horse power; the Royal Oak, 3,716 tons, and 
1,000-horse power ; while the Bulwark, Caledonian, Hector, Repulse, 
Robust, Royal Alfred, Triumph, Valiant, and Zealous, will be of 
800-horse power each. Of the others, eight will be of 500-horse 
power and upwards, 

A New substance, made under Barff’s patent, has been produced 
by Messrs. Bartlett, Brothers, and Co., of Devonshire Wharf, 
Camden Town. A solution of aluminate of potash, of the specific 
gravity of 1,130, having been found to be permanent, it is mixed 
with three times its bulk of a solution of silicate of potash of the 
8 ecific gravity of 1,140. After standing for a few hours a nearly 
transparent and insoluble glass is formed. By depositing this sub- 
stance upon the surface of stone, the latter, it is believed, will be 
permanently protected from decay. 

Messrs. Mow.em, Burtt, ANp Freeman, the extensive contractors, 
have commenced laying down an iron tramway on the west side of 
the Blech fclere-sual, which will be extended to the Elephant and 
Castle, Newington-butts, eid the London-read. The novelty of the 
principle is that, instead of the tramway consisting of smooth iron 
plates, these are in blocks of cast iron about 18in. square and 4in. in 
thickness, the surface being chequered with small oblong blocks 
protruding, so as to give horses good footing when passing over the 
metal way, but not causing the slightest obstruction to the wheels 
of vehicles travelling upon it. The blocks are laid upon a firm sub- 
stratum of compost, and will be on a level with the other portions of 
the road. 

Tue prospectus of the “The General Tram Railroad Company 
(Limited)” with « proposed capital of £400,000 in 40,000 shares 
of £5 each, has just been issued. The names of the gentlemen con- 
nected with it are well known, and will command public confidence. 
They propose to commence operations immediately in France, by 
constructing a horse railroad between Clermont and Riom in the 
Department of the Pay de Dome. This line is twelve English miles 
in length. A concession has been obtained for fifty years, and the 
necessary caution-money has been deposited, The outlay for all 
preliminary expenses is limited to £45,000, and the whole of the 
works are expected to be completed within six months from their 
commencement. A minimum revenue of £18,000 is expected, and a 
net revenue of £9,000 per annum, which is at the rate of 20 per cent. 
upon the outlay of £45,000, Upon completion of this line it is pro- 
posed to undertake the construction of other lines on the Continent 
and in the United Kingdom. Captain W. 8. Moorsom, M.1.C.E., 
Great George-street, Westminster, is engineer to the company. 

Tue traflie receipts of railways in the kingdom for the week 
ending the 28th of September amounted to £574,265, and for the 
corresponding week of last year to £568,680, showing an increase of 
£5,585. ‘The gross receipts of the eight railways having their 
termini in the metropolis amounted to £269,358, and for the corre- 
sponding week of 1860 to £264,326, showing an increase of £5,027. 
The increase on the Eastern Counties Railway amounted to £1,893; 
on the Great Northern to £3,702; on the Great Western to £1,085 ; 
and on the London and Blackwall to £33; total, £6,713. But from 
this must be deducted £145, the decrease on the London and North- 
Western, £360 on the London, Brighton, and South Coast, £545 on the 
London and South-Western, and £636 on the South-Eastern, toge- 
ther £1,686, leaving the increase, as above, £5,027. The receipts on 
the other lines in the kingdom amounted to £304,912, and for the 
corresponding week of last year to £304,354, showing an increase of 
£558, which, added to the increase on the metropolitan lines, makes 
the total increase £5,585 as compared with the corresponding week 
of 1860. 

Tue following appointments of naval engineers have been made 
since our last:—Samuel T. Wallis, promoted to first-class assistant- 
engineer in the Recruit; George F. Greaves, acting second-class 
assistant-engineer to the Asia as supernumerary; C. A. Bydder, 
promoted to the rank of chief engineer; A. W. Chalmers, promoted 
to the rank of acting chief engineer to the Faleon; W. Holloway, 
engineer to the Cumberland for the Swallow; F. Pursell, promoted 
to the rank of acting first-class assistant-engineer in the Cossack ; 
R. EK. Chiswell, acting second-class assistant-engineer to the Asia 
for the Traveller; H. G. Heyward, acting second-class assistant- 
engineer to the Indus for the Pike; Joseph Lovering, acting chief 
engineer to the Asia for the Stromboli; Henry Cook, engineer to 
the Indus for the Perseus; Alexander Borthwick, acting first-class 
assistant-engineer to the Asia for the Highlander; Edward D. 
Dooley, first-class assistant-engineer to the Asia for the Snapper; 
Charles Allsop, acting second-class assistant-engineer to the Asia 
for the Duncan; J. Potts, acting second-class assistant-engineer to 
the Megwra; and Ashley R. Maham, acting assistant-engineer to the 
Handy. 

Tue traveller by steamboat on the Thames cannot have failed to 
observe some lofty iron structures on the south shore near Green- 
wich. This is one of the two floating docks which are being con- 
structed by Messrs. George Rennie and Sons, for the Spanish naval 
arsenals. It consists of large rectangular pontoons, divided into 
several water-tight chambers, or compartments, but united as a 
whole. The dimensions of the base in the dock now made are 
350ft. long, 105ft. in breadth, and 12ft. Gin. in depth, the total 
displacement being somewhat over 13,000 tons, and capable of 
lifting vessels of at least 7,000 tons. On the longer sides of 
the base are constructed hollow walls, the outside being per- 
pendicular, and the inside with shoring steps, such as are 
in ordinary graving or dry docks; but they differ from them in 
having no walls at one end, or gates at the other, both ends bei 
open, so that the length of the vessel to be docked is not of so pom 4 
consideration as its weight. The mode of docking a vessel is very 
similar to that of the ordinarv process. After the water has been 
found to be of the required depth to float in the vessel that is to be 
docked, she is warped in and placed over the keel blocks, and shored 
up as the water leaves her sides; but this water (namely, that occu- 
pying the space between the sides of the vessel and the dock), 
instead of either being pumped out or allowed to run out as the tide 
falls, is displaced in consequence of the whole dock and vessel being 














raised bodily out of the water. This isdone by means of engines 
and pumps placed in the side wall, and as soon as the vessel is pro 
perly placed the water is pumped out of the chambers or compart- 
ments forming the reétangular base, until the vessel is sufficiently 
above the level of the water to permit her being repaired. 
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Tms invention, by William Weallens, of Neweastle-on-Tyne, | one propeller, can be connected with a combination of wheelwork, 


relates, firstly, to high and low pressure engines for marine and 


other puposes, provided with two cylinders only, md with a 
simple and effective arrangement for starting and reversing the | 


engines. This is effected by working the slide of the lower pres- 
sure cylinder by means of a link motion or by the wedge motion, 


this motion being entirely independent of the valve motion for the | 


high pressure cylinder. For the convenience of starting the engine | 
a cock or valve is used to charge the low pressure slide chest with | 


high pressure steam, this steam being admitted to the desired side of 
the piston by the above-mentioned valve motion, After the engine 
is started the cock or valve is closed, and the low pressure cylinder 
takes steam from the high pressure exhaust in the usual way of 


compound engines. In order to prevent any excess of steam pres- | 
sure when starting the engine by admitting high pressurc steam | 


into the low pressure valve chest a safety valve is placed on or in 
connection with the low pressure slide valve chest, this safety valve 
being arranged so as to blow off at any desired pressure, thus pre- 
venting any chance of injury to the low pressure machinery. 


The second part of the invention relates to a peculiar construction | 


and arrangement of high-pressure boiler so as to enable it to be 
easily cleaned and repaired in all parts, whilst it possesses great 
strength, and forms, in all respects, a most efficient steam generator. 
‘This boileris similar to a locomotive boiler, on the topof whichasecond 
cylindrical barrel is placed; this upper barrel contains either one or 
two distinct sets of tubes, the one set of tubes, where two sets are 
used, serving to heat the feed water, and the other set for superheating 
the steam. ‘These two sets of tubes are placed exactly opposite each 
other, so that they may both be cleaned from the smoke box, and 
whilst the whole of the tube plates, both in the upper and lower 
barrel, are easy of access. The flames, after passing through the 
tubes in the lower barrel, enter into a combustion chamber, which is 
provided with water or steam spaces all round, these water or steam 
spaces forming a passage for steam or water from the lower barrel to 
the superheater. ‘I'he combustion chamber is constructed and stayed 
similarly to the sides, front, and back of a locomotive fire-box. 

The third part of the invention relates to the propelling and 
steering of vessels by the aid of screw propellers, so arranged as to 
be capable of steering a vessel as well as propelling it in connection 
with an apparatus for regulating the speed of such propellers. This 
arrangement consists of two screw propellers, placed one at each side 
of the ship’s stern, and worked entirely independently cf each other, 
when theshipisto be steered by the engines only; or, when the engities 
are to assist the rudder in doing so, the two engines, each working 


by means of which the throttle valves are so regulated that both 
engines will work at the same speed when the ship is going straight 
on its course. This apparatus is easily connected or disconnected, 
and is also applicable to paddle-wheel engines or land engines. 

Vig. 1 represents a side elevation of the combined high and low 
pressure engines ; Fig. 2 is a corresponding plan of the same; and 
Fig. 3 is a transverse vertical section of the engines taken through 
the cylinders. A is the low-pressure cylinder, and B the high-pres- 
sure cylinder in communication therewith ; C and D are the respective 
slide valves of the high and low-pressure cylinders; and E is a 
cock for the purpose of charging the low-pressure slide chest with 
high-pressure steam inside to start the engine. A safety valve F 
is also fitted on to the same valve chest to prevent any undue pres- 
sure therein. The slide valves are worked by the link motion. 

Fig. 4 represents a partial end elevation of the fire-box and 
smoke-box, and partial transverse vertical section of the same 
construction according to one modification of the high-pressure 
steam boiler; Fig. 5 is a longitudinal vertical section of the 
same, showing the feed-water heater; and Fig. 6 is a partial 
end elevation or transverse vertical section of the combustion 
chamber, or opposite end of the boiler to that represented in Fig. 4. 
A is the main barrel of the boiler, which is provided with tubes B 
and is otherwise constructed in a similar manner to an ordinary loco- 
motive boiler; C is the furnace or fire-box; and D is a combustion 
chamber, which is in communication with the fire-box through the 
boiler tubes B, B. This combustion chamber is extended upwards 
in front of a second barrel E, which is fitted on the top of the main 
barrel, and a second set of tubes F, F, are fitted inside this barrel 
opening at one end with the upper portion of the combustion 
chamber D, and at the other end with a small chamber D!. A third set 
of tubes G, G, connect this small chamber D! with the smoke-box H, 
and a division plate or partition at a', a', separates this portiun of 
the barrel E from the other portion containing the tubes F, F, this 
separated portion forming, in conjunction with the tubes G, G, con- 
tained therein, an efficient feed-water heater (in which the water 
circulates round the heating tubes G). The combustion chamber D 
is surrounded by a steam and water-space 4, 6, which allows the 
steam generated in the lower or main barrel A to circulate freely 
round the series of tubes F in the upper barrel, such tubes acting as 
superheaters. 

Fig. 7 represents a side elevation of a pair of marine engines and 


| regulating apparatus for driving the screw propellers employed in 


carrying out the third part of the invention ; Fig. 8 is a correspond- 





STEAM ENGINES AND BOILERS. 








ing end view of the same; and Fig. 9 is a plan thereof. A and B 
are two ordinary screw propellers placed one on each side of the stern 
post of a vessel, and each capable of being driven independently of 
the other when required for the purpose of steering, or of assisting 
in steering the vessel by a separate engine of its own. These 
engines are also capable of being worked in concert, or at the same 
speed, when the propellers are required simply for the purpose of 
sropelling the vessel without influencing the steerage of the same. 
Por this purpose a peculiar self-acting regulating apparatus is em- 
ployed for controlling the respective throttle-valves of the two 
engines, so that each engine will perform the same number of revo- 
lutions. This regulating apparatus is shown in detailed elevation, ver- 
tical section, and plan at Figs. 10, 11, and 12 respectively, and consists 
of two bevel wheels C and D fast on the shafts C! and D', driven by the 
engines separately, these wheels gearing respectively into the wheels 
E and F, thebevel wheel F revolvesfreely upon the boss of the wheel E. 
The bevel wheel F is cast in one piece with an internal spur 
wheel H, and a spur pinion I is fast on the lower end of the boss 
of the bevel pinion or wheel E; K is a spur pinion gearing simul- 
taneously into the internal wheel H and spur pinion I, and revolving 
freely on a stud in the end of the arm L keyed on to the shaft G. 
On the upper end of this shaft is fitted to slide along a feather or 
bevel pinion M gearing into the two segmental racks N and O fast 
on the respective throttle valve spindles Q and R of the two 
engines. The diameters of the several wheels and pinions 
C, D, E, H, I, and K, are so calculated that when C and D - 
the two engines) make the same number of revolutions, the 
speed of the pitch lines of the wheel H and pinion I is the same, 
and their rotation however, being in opposite directions, as shown 
by the arrows in Fig. 6. The wheel K will, therefore, revolve 
upon its stud pin without producing any motion in the lever arm L, 
but so soon as any difference occurs in the speeds of the two 
wheels C and D (or the two engines, these wheels being driven 
direct from each engine separately, as shown in Fig. 8) the same 
difference of speed will take place on the pitch lines of H and I, and 
the lever L will revolve in the same direction as the wheel (either 
H or I) which has the greatest speed on the pitch line, and will con- 
sequently turn the shaft or spindle G, together with the bevel 
pinion M and sections or segments N and O in connection with the 
two throttle-valves S and T of the two engines, so as to open the 
valve S or close the valve T, or vice versd, as required. By throw- 
ing the bevel pinion M out of gear, the regulating apparatus will 
cease to act, when each engine may be worked ata different speed, 
s0 as to produce the steering effect required. 








nacicumsncnniend edicts”: 














Oct. 11, 1861. 


THE ENGINEER. 


221 








TO CORRESPONDENTS. 

Vol. xi. of THE ENGINEER can now be had from the office, price 18s. 

*,* Covers for binding the volume can be had from the publisher, price 2s. 6d. 
each. 

#,* We must request those of ovr correspondents who desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
achich, after publishing their inquiries, we will forward aiy letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases mercy advertisements, which, we are sure our 
veaders will agree with us, should be excluded as much as possivle from this 
column. 

W. L.—We know of no such instrument. 

ENFIELD.— We cannot advise you. A patent is, perhaps, the best protection. 

ExquinEr.—We cannot infor you as to the makers of cotton gins. You had 
best advertize. 

M. H.—We know of no work trealing exclusively of cast iron, nor of any on 
iron founding. 

Drawinas.—The secretary of the Smithfield Club is Mr. B, T. Brandreth Gibbs, 
47, Halfmoon-street, Piccadilly. 

A. P. (Lambeth).—Your letter contains no facts. If you have a good thing 
either patent and adver ise it, or publish it in a le'ter. 

A Constant READER.—We are unable to give you the information asked for 
concerning the status and prospects of the company. 

H. K. (Arbroath).—Mr. Webster's works on patents you will find useful. Also 
Mr. Coryton’s, published by Sweet, 3, Chancery-l ine. 

G. A.—(Wolverhampton).—J¢t would probab'y be safist for you to consult 
some civil engineer professionally. You require plans for « coasiderable 
undertaking. 

Joseru RocErs.—It is imnaterial whe you first heard of Mr. Rowland. He 
denies having recewed any of your cables Jor experiment, and the matter 
must drop there, so far as we ave concerned. 

Tun Insector.—** B.” writes to say that a therry of the injector was published 
about a year ago in Professor Weisbach’s ** Ingenieur und Maschinen 
Mechanik,” vol. iii., page 1,190. Suime of cur German readers may care to 
translate it. 

c. C. (Manchester).—T7o find the area of a circle less than lin, in divmeter, 
reduce the fraction of the inch to a decimal, as § = *5, 5h 0625, de., and 
square the diameter, in the terms thus obtained, and wultiply the product, 
by 7354. Thus the area of a@ 2in, circle is 879 K “BIO = "140625, which, 
multiplied by “7854, gives 1104468750, ov about } syware inch. 





TIN FOIL 
(To the Editor of The Engineer.) 
Sin,—I should be much obliged if you, or any of your readers, could 
direct me to a manufacturer of tin foil tubes for artists’ colours. 
Warrington, October 6th, 1801. EK. B. 





CORBETT’S PUDDLING FURNACES, 
(To the Editor of The Engineer. ) 

Sin,—I beg to inform you that I have furnaces at these works (exactly the 
same as those described as Corbett’s patent improved puddling and heating 
furnaces, in your impression of the 27th ult.), which have been working for 
more than two years (and are still at work), fur the puddling of steel, &c. Ke. 
1 wrote to Mr. Corbett on the third of this month, stating this, but as yet 
have had no reply. 

However, as I have (even before the date of Mr. Corbett’s patent), re- 
commended several of my friends, who are managers of ironworks, to adopt 
this plan of furnace, and at same time gave them proper dimensions for 
the same, I shall feel obliged by your inserting this letter in your next 
impression, so that my friends may see that they need not fear to continue 
working on the said plan of furnace, as it is quite evident, from what I 
have stated (and am prepared to prove), that Mr. Corbett’s invention was 
in operation at these works nearly two years before the date of his patent. 

Motherwell Ironworks, near Glasgow, T. Morton. 

October 9, 1861. a 
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IRON BRIDGES. 

CovuLD we have a material possessing strength without 
weight, and in all other respects adapted to the construc- 
tion of bridges, the quantity which would be used for 
various spans would be in*proportion to the squares of 
their width of opening, and spans of infinite width would 
be practicable. In a bridge, however, in which its own 
weight forms the whole of the load, the limit of the pos- 
sible width of openings is soon reached. For, to double 
the width of opening, would, of itself, double the strain 
upon every portion of the structure, while, at the same 
time, the aggregrate length of the members of the bridge 
would be also doubled. Thus, to double the span while 
attempting to preserve its strength, would be to quadruple 
the weight of the_ bridge, and therefore to increase its load 
in a ratio twice as rapid as the increase of strength. ‘The 
point where the dead weight of the bridge would overtake 
its greatest power of resistance would evidently be soon 
reached, and a single step beyond would be attended with 
the fall of the work itself. In the Britannia-bridge, with 
its spans of 460ft., the strain, notwithstanding the skilful 
distribution of the material, is understood to be nearly 
6 tons per square inch, resulting from its own weight, 
while an increase of the span to 1,600ft. would result in 
the fall of the bridge without the addition of any load 
beyond its own weight. If, now, the Britannia-bridge 
were made of a material twice as strong as the plates of 
which it is composed, less than one-half, and hardly more 
than one third, of the present weight of the tubes, would 
be necessary, except in the metal required to prevent 
buckling, and really the cost of material would be no 
greater, supposing it to be twice the price, per ton, of that 
which was used. If puddled steel is not of a sufficiently uni- 
form quality for bridge building, steel made by the atmos- 
pheric process, direct from pig iron, probably is, and consider- 
ing that it can already be furnished at a less price per ton than 
Lowmoor iron, we shall have mistaken if steel does not 
soon work its way into use for the purpose under notice. 
There can be no question that the introduction of steel into 
bridge building will work a greater change than did that 
of wrought in place of cast iron. 

In the principles of bridging we can hardly look for 
much that is new. The strains in girder bridges can now 
be calculated with almost as much certainty as if a 
dynamometer were employed to measure the several 
trains, and, theoretically, either the Warren girder er the 





lattice conforms to all our ideas of perfect resistance. Every 
girder bridge, however, of whatever material, necessarily 
contains the substance of two bridges in one, the com- 
pressive members alone containing all the material necessary 
for a perfect bridge upon a different construction, while 
the parts in tension would, in the same way, make a sus- 
pension bridge. ‘There are reasons, therefore, for believing 
that all bridges will be sometime made, either as arches, or, 
where the arch will not give sufficient headway, as suspen- 
sion bridges. ‘The arch is, theoretically, capable of extension 
to very wide spans, but, practically, the risk of buckling is so 
great that nothing like the theoretical limits can be reached. 
But, with steel, the limit of application of the suspension 
principle is practically as wide as is that, theoretically, of 
the cast iron arch: A proposition has already been 
broached for a suspension bridge of stecl cables, in a single 
span of five-cighths of a mile, over the Straits of Messina. 
All along, however, engineers have adopted the idea that 
the stability of suspension bridges was inhe rent, 
capable only of mitigation, and in no way curable. But 
if, instead of seeking to stiffen the roadway of sus- 
pension bridges, the stiffening be applied in the cables 
themselves—in other words, were they to be converted into 
rigid bars, formed to the catenary curve, they might be 
made of any strength and stiffness. If the wrought 
iron arches of Mr. Fowler’s railway bridge at Pimlico 
were suspended from their ends they would support as 
much more than they now do, as wrought iron will support 
tension more than compression, all risk of buckling 
would be effectually obviated, and they would be as stitf 
as they now are. The attempt to cure the instability of 
suspension bridges by stiffening the roadway and leaving 
the cables flexible appears to us as inconsistent as would 
that to make an “arch of equilibrium” from loosely jointed 
bars, and then seeking to restore stiffness by converting the 
roadway into a girder. A suspension bridge over the 
Necker, at Mannheim, has the upper and lower parallel 
cables connected by inclined braces, Tike the top and bottom 
chords of a Warren girder, but this stiffening is insufficient, 


and a “suspension girder” of the ordinary section of 


arched ribs might better be adopted at once. 

Those who have occasion to pass the new Charing-cross 
bridge works should not fail to observe the notable plan 
adopted by Mr. Hawkshaw, of placing the main girders 
47ft. apart, and connecting them, at every Ilft., by 
girders 4ft. deep and measuring 67ft. in length over all. 
The amount of" useless dead weight thus thrown upon the 
main girders is very great, and but for the short width 
(154ft.) of the spans, the strain would be cnormous. It 
was doubtless desirable to keep the whole floor of the 
bridge open, so that switches might be put in, wherever 
required, between the four lines of rails, but with arches 
of only one-twelfth rise, ample headway would have been 
had, and the ribs could have been placed where they ought 
to be—under or between the lines of rails to be supported. 
At the same time the quantity of iron used would be no 
greater than, if as much as, that now employed in the 
work, while as to the vastly improved appearance of the 
bridge there can be but one opinion, the affair now in pro- 
gress promising to be the ugliest bridge over the river, not 
excepting even the Chelsea Water Company’s aqueduct at 
Putney. 

STEAM FIRE ENGINES. 

In a number of towns in the kingdom, as at Liverpool, 
Manchester, Hull, Lancaster, Bolton, Darlington, Hudders- 
field, and Sunderland, a constant service of water is main- 
tained under high pressure, and the inhabitants are, in a 
great measure, independent of fire engines. ‘Two men can, 
in a few moments, attach a hose and jet to a water stand 
post, or hydrant, and thereupon throw a stream of water 
over the highest building, and with as much as, if not 
greater effect than, that of a fire engine worked by thirt y 
or forty men. But there is no constant service under high 
pressure in London, and but for our fire engines, such as 
they are, the fire king might hold his court unchecked, and 
in our very midst. For a metropolitan area of 121 square 
miles, we have the 39 hand engines, the single steam fire 
engine, and the two steam floats of the London Fire 
Engine Establishment, besides a certain number of 
diminutive hydraulic contrivances of feeble ejective power, 
owned by the parishes, and most of which are apparently 
occupied in constant journcyings, for repairs, to Mr. Merry- 
weather’s. The experience of the past summer has taught 
us that the engines are either not sufficiently numerous, or 
sufficiently powerful, to grapple effectively with the diffi- 
culty, a fact to which the increase in insurance premiums 
also points. Our engines, therefore, are likely to be multi- 
plied, and the power and endurance of steam substituted 
for human drudgery. A number of steam fire engines 
have been lately built by Messrs. Shand and Mason, and 
one has been tested this week before being delivered to its 
purchasers—the London and North-Western Railway 
Company, who will fit it, on railway wheels, for use at the 
Crewe station and workshops. The performance of this 
engine is probably the best yet attained in London, a 1tin. 
jet being thrown to a horizontal distance of 225ft. and to 
a vertical height of 178ft. Such a stream, promptly 
brought to bear upon a fire not of the very worst class, 
would go far to put it out, whereas the jets thrown 
by the brigade engines might, by their immediate conver- 
sion into steam, only increase the draught, and thus fan 
the flames they were intended to extinguish. 

We are probably, however, very far from the best 
practical application of fire engines worked by steam. 
The new engine for the North Western Railway Company 
is a well-built machine, and has certainly performed in a 
manner which need not disappoint either its builders or its 
purchasers, but this very performance, so far as details 
of it have reached us, shows room for great improvement. 
The engine has a single 84in. cylinder, and 7in. pump, the 
stroke of both being Yin., and the pump having a capacity, 
therefore, of 14 gallons. During the trials, a pressure of 
110 1b. per square inch was maintained in the pump, this 
being equal to a head of water of 254ft., notwithstanding 
which fact a 1jin. jet was thrown only 154ft. high. We 
do not mean to say that this result falls short of what has 








been attained in other steam fire engines, but, while it is 
evident that a jet of water can never rise to the level of 
its source of supply, it is equally evident that a loss of 
nearly one half the head is far from perfection. The 
Emperor fountain, at Chatsworth, is understood to play toa 
height of 270ft., although the reservoir from which it 
is supplicd is 3,000ft. away, the “head” in this case 
being 384ft. . 

No indicator diagrams, we believe, have been taken 
from the steam cylinders of the steam fire engines. 
We only know that when the pressure was 1101b. per 
square inch in the pump, it varied from 110 Ib. to 140 Ib. 
in the boiler. Supposing the average pressure, through- 
out the stroke of the steam piston, to be 10 Ib. less 
than that in the boiler, the total pressure on the pis- 
ton would be (exclusive of the area occupied by the 
piston rod) from 5,673 1b. to 7,375 1b., the opposing pres- 
sure, on the pump piston, being, all the while, 4,235 1b. 
only. If the pump was filled at each stroke, and a pres- 
sure of 7,3751b. was transmitted to the water within it, 
the resulting pressure upon 384 square inches (the area of 
the 7-in. pump piston) would be 1914 1b. per square inch, 
equal to that of a column of water 441ft. high. In other 
words, were the whole pressure, which we have a right to 
believe is exerted upon the steam piston, effectively trans- 
mitted to the water in the pump, this pressure should pro- 
duce a jet equal to that rising from a fountain whose 
source of supply was 441ft. above the discharging orifice. 
No experiments were made to ascertain the quantity of 
water discharged by the engine. Could we know that the 
pump barrel * filled” at cach stroke, it would be casy to 
calculate, from the number of strokes made per minute, 
how much water was thrown, and at the speed frequently 
obtained, that of 400 single strokes per minute, the dis- 
charge should be exactly 500 gallons in that space of time. 
Inasmuch, however, as the water, escaping under a pres- 
sure of 1101b. per square inch (equal to the weight of a 
column of water 254ft. high), could not possibly move at a 
greater velocity than 128ft. per second, equal to that 
acquired by falling freely from a height of 254ft., the 
utmost quantity which could escape through a 1}in. cir- 
cular opening would hardly exeeed 400 gallons per 
minute. ‘The actual velocity of escape at the nozzle was 
not, probably, greater than 100ft. per second, this being 
that theoretically due to a head of about 190ft., the 
actual rise of the jet being estimated at 178ft., and thus the 
utmost quantity discharged would not exceed 320 gallons 
per minute. Judged by the ordinary performance of steam 
fire engines this is good work, but the builders need not 
rest satisfied with it. For 320 gallons of water, weighing 
3,200 Ib., should require (disregarding atmospheric resist- 
ance) but 17-horse power 10 raise it to a height of 178 feet 
per minute, whereas we have reason to believe that the 
actual indicated power of the engine was as much as 40 or 
50 horse power. Thus less than one-half—and, possibly, 
not more than one-third—of the whole power exerted ‘is 
now utilised in work, the remainder being dissipated in 
shocks and friction. None of the moving parts are 
counterweighted, and at high speed the pitching is very 
considerable, showing a large loss of power in the injurious 
motion thus communicated and extinguished, at every 
stroke, to and in the mass of theengine. ‘The stroke of the 
piston is probably too short, and the reciprocations, there- 
fore, too frequent for the quantity of water discharged. It 
is questionable also whether, if the steam and water pistons 
had each twice or thrice their present area, so that their 
speed in motion, and at any given rate of discharge, would 
be but one-half or one-third that at present, the useful 
effect would not be much greater. No more steam would 
be expended, in a given time, in a large than in a small 
eylinder, provided only that the speed of the piston was in 
inverse ratio to the areca. ‘Thus a 17in. cylinder, the piston 
of which moved at 100ft. per minute, would work up the 
same quantity of steam as an S4in. cylinder whose piston 
moved at 400ft. in the same time. But there would be fur 
less churning, and but one-fourth as many reciprocations in 
the first as in the second case, 

The time occupied in raising steam is generally an im- 
portant matter in the case of steam fire engines, but in the 
engine ander notice the boiler has been purposely made 
with ample water spaces, and the time is consequently 
9 minutes for 1 lb. of steam, 123 minutes for 30 Ib., 
15 minutes for 60 lb., and 164 minutes for 90 lb., results 
which are, on the whole, tolerably satisfactory. 


LITERATURE. 

Elementary and Practical Principles of the Construction of 
Ships for Ocean and River Service. By Haxon A. Sommer- 
FELDT, Surveyor to the Royal Norwegian Navy, &c. London : 
Joun Weare, 59, High Holborn. 1860-61, 

Ir would require a very clever man to write a first-class 
work on the “clementary and practical” principles of 
the construction of ships, adapted to the state of know- 
ledge of the present day; and it is, perhaps, no great dis- 
paragement to the Surveyor of the Norwegian Navy, to say 
that his is a very imperfect production. We cannot ex- 
press our opinions of his ability so fully as we could wish, 
owing to the fact that an appendix to the book before us, 
containing further investigations, and a large atlas of en- 
gravings drawn to a scale for service, which have been pro- 
duced separately, have not come into our hands. 

We are not aware of the precise position which the Sur- 
veyor of the Norwegian Navy holds in his own country. 
Here our “ surveyor” (as the controller was until lately 
called) is not, strange to say, a naval architect at all, but 
a naval officer, sometimes owing his appointment to pa- 
tronage, at other times to his excellence as a seaman, and 
at others to the fact that he has dabbled more or less 
in a profession which is not his own. No surveyor of our 
navy, therefore, of late years, could have been expected to 
write a book on ship construction, or to command any 
great amount of respect for it if he did write one. In 
other countries, however, they manage things differently. 
In France M. Dupuy de Lome, the Surveyor of the French 
Navy, is an accomplished naval architect. In Austria, 
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again, a trained naval architect is Surveyor of the Navy. 
And in Norway, probably, a professional man holds the 
office; and hence the book before us is, perhaps, put 
forward with proper confidence. We cannot, however, 
view it with any great favour, and in a few words will 
explain why. ; 

After a few introductory explanations of how areas, 
cubical contents, and centres of gravity are calculated, 
the author plunges at once into a chapter “On the 
Metacentre and Stability of Floating Bodies.” It is diffi- 
cult to conceive why this somewhat difficult part of the 
subject is thus early introduced, in opposition to the prac- 
tice of writers on naval architecture everywhere, and in 
opposition also to the natural order of things. It is surely 
necessary first to determine that a ship will float, before 
you inquire how she will float ; and therefore the universal 
rule is to consider displacement before stability. But the 
author’s remarks on stability are not only in the wrong 
place, but are wrong in themselves. In defining the meta- 
centre he tells us that if the wind, by acting on her sails, 
inclines a ship, and thus gives her a new water line, viewed 
transversely, then, if a straight line is drawn from the 
new centre of gravity of displacement perpendicular to 
the water line, and produced till it intersects the original 
vertical line in a certain point, this point, he says, is called 
the metacentre. Now, so far from this being always true, 
as the author would have his readers suppose, it is never 
true except when the angle of inclination is indefinitely 
small. Nor is the omission of this qualification by any 
means unimportant, for, although it may be true that 
little error is committed by assuming that the perpendiculars 
to the water-line through the centre of buoyancy passes 
through the metacentre at small finite angles of inclination, 
say up to seven deg., yet very serious evils may foilow from 
assuming this to be the case for larger angles. Moreover, 
we never can tolerate false scientific definitions ; they, 
at least, should be preserved as pure as possible, whatever 
looseness may be permitted in other statements. But we 
have not done with the author’s errors on this part of the 
subject yet. He says, “The distance that the metacentre is 
above the load water-line, multiplied by the weight of the 
ship, may be considered as a measure of the stability.” It 
is true that he qualifies this by saying that this will not 
hold good for full and deep merchant ships; but we protest 
altogether against an author, who presumes to write for the 
instruction of British shipbuilders, taking us back to the 
old metacentric measure of stability, and leaving us with 
that only. That may do very well for Norway, but it will 
certainly not satisfy the countrymen of Atwood. In many 
parts of this country, at any rate, we are in the habit, not 
of “lumping” at the qualities of our vessels, but of calcu- 
lating them carefully and as completely as possible. Our 
methods of calculating stability, in particular, by estimating 
the actual righting force exerted at large finite angles, have 
reecived successive improvements, not only from men like 
Atwood, Woolley, Moseley, and Scott Russell, but also 
from the members of the Admiralty Schools of Naval Archi- 
tecture, who know better than any other naval architects 
what are the practical necessities of the constructor. During 
the present year Mr. Samuel Read has brought forward a very 
ingenious method of measuring the statieal stability in a prac- 


ticul manner: andon the same oceasion Mr. I’. K. Barnes, of 


the Controller’s Departmentat Whitehall, produced a much 
better method still—a method which scems too simple and 
yet too perfect ever to be surpassed. We have ourselves 
seen both the statical and the dynamical stabilities of a 


large ship, calculated by this plan, upon a single sheet of 


foolscap paper, in figures of by no means a microscopic size. 
In view of these facts it will not do, we say, for Mr. 
Sommerfeldt, or anybody clse, to commend the metacentric 
measure of stability to us as practically sufficient. The 
author is wrong again when he says unqualifiedly “ of two 
floating bodies, whose solid contents, specific gravity, and 
depth below the water are the same, the one that is 
broadest at the water line has its metacentre highest and 
is the stiftest.” This is true in the commoner cases which 
oceur in practice; but nothing would be easier than to con- 
struct forms of “ floating bodies” in which the doctrine 
would fail altogether, 

We pass over the chapters on the “ Displacement” and 
the “ Qualities of Ships,” which seem to us to be pretty 
sound in the main, although of no great value, we fear, 
and come to the author’s remarks on “ Construction.” 
Here again, as in the chapter on stability, we have a for- 
saken continental system thrust upon us, and the superior 
practice of the British shipbuilder coolly ignored. “To 
calculate,” says the author, “the elements of con- 
struction, when the displacement is determined, may be 
done in different ways, but the most simple that will 
ensure good qualities to the ship ought naturally to 
be preferred, and the following method is probebly the 
best hitherto invented. It was invented by the Swedish 
admiral, Chapman, and by him called the “ parabolic system 
of constructing ships.” Now we might say very much in 
opposition to this preference of Chapman’s system before 
all others, but we will take our reply to Mr. Sommerfeldt 
fromthe paper by the Rey. Dr. Woolley, to which we made 
reference last week in our article upon the Great Eastern, 
and the eminent value of which paper becomes more and 
more apparent to us the more we have to consider these 
naval architectural questions. Dr. Woolley says, if the 
object be to construct a ship nearly similar to a given ship 
of known qualities, undoubtedly the application of this 
method would save much trouble of calculation. It cannot, 
however, be generally applied, “except on the assumption 
that perfection has been attained in the particular vessels 
of cach class which form the basis of the system.” It is 
doubtful, Dr. Woolley adds, “ whether any short cut like 
this of Chapman’s would not be more injurious than useful 
in the long rvn, creating as it dees a system of quasi- 
scientific construction, which only fends to stereotype a 
certain model for vessels, and to check improvement.” We 
will only add to this that the ground here taken cannot be 
impugned. Chapman’s method is merely a means of passing 
from ships of an approved form to others of similar form, 
and affords no opportunity of profiting by such new facts 
as scientific observation brings to our notice. And yet 











this is to be accepted by us as “the best hitherto in- 

vented !” 

We cannot devote more space to Mr. Sommerfeldt’s book. 
It is manifestly behind both our age and our nation, and 
we recommend him to get it translated owt of English as 
quickly as possible. It contains some things that are use- 
ful; but it is not a book that we can recommend -to our 
readers. ——-- 

Our Black Diamonds ; their Origin, Use, and 
Tuomas Purmsott. London: Jonn Wea, 59, 
Holborn. 1861. 

Ir our readers will accept this as a popular, rather than a 

scientific, work upon Coal, Coal-Mining, and the Coal 

Trade, they will doubtless read it with pleasure. By this 

we donot mean that the author has not devoted a consider- 

able amount of thought to his subject; on the contrary, 
his pages abound with references to the works of Lyell, 

Miller, Page, Somerville, Hull, and other eminently 

scientific writers; but his book reads rather like the pro- 

duction of a man who has written for the sake of putting 

a work forward in his own name than that of one who 

writes from a fulness of knowledge. That, at least, is our 

impression. Having said this, we will do Mr. Plimsoll 
the justice to say that he has produced an exceedingly 
interesting little volume, abounding in really valuable 
information, and published in a cheap and convenient form. 
It deserves a very extensive circulation. 


Value. By 
High 


ON THERMO-ELECTRIC CURRENTS IN CIRCUITS 
OF ONE METAL.* 
By Freeminea Jenkin. 


Ix the course of some thermo-electrical experiments I was led to 
examine the effect of various distributions of heat in cireuits formed 
by one metal. I verified the conclusion arrived at by Professor 
Magnus, that no distribution or movement of heat in a continuous 
and homogeneous piece of metal will produce a current of cleetri- 
city. 
I also repeated, with some variations, the experiments of Secbeck 
and Magnus, which show that, if one end of a wire be heated, the 
other remaining cold, a momentary or transieut current of eleetri- 
city will be developed when contact is suddenly made between the 
hot and cold ends; the direction of the current depending on the 
metal employed. 

I found that I could obtain permanent currents in the same direction 
from each metal if 1 simply looped the two ends of the wire together, 
and heated one of the two loops; and, moreover, that the current 
was much greater when there was a loose contact between the two 
wires than when the two loops were tightly drawn together. It is 
to these currents, due to loose contact between a hot and cold wire of 
the same metal, that I wish to direct the attention of the Section. 
will first shortly describe the apparatus used, and the experiments 
which showed the existence and importance of these currents, and I 
will then endeavour to repeat some of the experiments before you. 
l used a retlecting galvanometer of the form constructed by Pro- 
fessor W. Thomson, of Glasgow. A very light mirror, attached to 
a very small magnet, hung inside—the galvanometer coil reflects the 
light of a lamp upon a seale about two feet off. Very small detlee- 
tions of the magnet are distinctly shown by the movement 
of the reflected spot of light, while the slight inertia of the moving 
parts has great advantages when rapidly varying currents are to be 
observed. A common spirit lamp was used to heat the wires which 
were from 0-02in. to O-0din. in diameter. 

When two pieces of similar copper wire are connected with a gal- 
vanometer, and the end of one wire is heated, a momentary current 
flows from the hot wire across the joint to the cold one whenever 
they are suddenly brought in contact. While repeating this experi- 
ment, due to Seebeck and Magnus, 1 found that if the two ends of 
two such copper wires (being equally oxidised and annealed) were 
looped together, and held tightly in contact, little or no current 
could be observed when one of the loops was heated in the flame; 
but, when the two loops were separated, | observed a momentary 
cwrent in the same direction as that produced when the hot and 
cold wire were suddenly joined, ée., from hot to cold across the joint. 
This fact excited my attention, and led me to consider what the acts 
of making and breaking contaet could possibly have in common. I 
reflected that, when two wires are approaching or receding, they 
equally pass through points at every possible distance (within limits) 
one from the other. Thus I thought that the relative distance 
between the two wires might be the peculiarity which, being common to 
the two acts, might produce similar effects in each case. J, there- 
fore, tried the effect of a loose contact between the two wires; rest- 
ing the one wire very lightly on the other instead of pressing or 
pulling the two together. 

A permanent current was at once produced so strong as to hold 
the detlecting magnet of the galvanometer ust its limiting stops. 
I then introduced resistance coils into the cireuit, for the purpose 
of reducing the detlection, but, to my surprise, it was not until I 
had added a resistance equal to that of two thousand miles 
of the Red Sea cable, or about one thousand miles of the common 
No. 16 copper, that I reduced the deflections within the rauge of my 
galvanometer. 

The current could be maintained through this resistance for 
twenty minutes at atime. Not perfectly constant indeed; but not 
wavering more than was inevitable from the varying pressure given 
by the hand to the two wires. The current was strongest when one 
end of the wire was white hot, the other being dark red. 

I varied the experiment in many ways, using different galvano- 
meters and different copper wires, but always with one result. A 
tight contact gave a barely sensible current; a loose contact gave a 
current which could be maintained permanently equal to that which 
would be produced through a similar resistance by the eighth or 
tenth part of a Daniell’s cell; a strength sufficient to signal through 
a cable to America if ever one be laid. 

L next tried the same experiment with iron wires. Ana 
results were obtained, but with one remarkable difference, viz., 
the direction of the current was from cold to hot across the joint, 
instead of from hot to cold, as in copper; moreover, a very sensible 
current was always observed in iron, even When the two loops were 

















firmly held together: it seems possible that this effect is only a resi-* 


due of the effect caused by a loose contact, the hard oxide of 
iron precluding a perfect” metallic contact between the loops. 
The effect is increased at least five-fold when a loose contact is 
made, 

The maximum eleectro-motive foree to be obtained from iron is 
about one-twentieth that given by copper, and acts in the opposite 
direction. Platinum gives no current with tight contacts; with 
loose contacts a weak current flows in the same direction as that 
given by copper. | must here warn any one disposed to repeat 
these experiments that the resistance of the loose contact is itself 
considerable, and if the whole circuit, including the galvano- 
meter be of small resistance, the strongest deflexion will be 
obtained with comparatively tight contacts; for, although the 
electro-motive force is increased by loosening the contact, the total 
resistance of the current may be increased in a still higher propor- 
tion, and the strength of the current will then diminish, This effect 
is analogous to the well-known fact in voltaic electricity that, by 
the addition of small cells in series to a battery with large surfaces, 
the strength of the current may be reduced if the total resistance of 
the circuit be small, but will be increased if the total resistance be 


* British Association, Manchester Meeting. 











large. Thus the effects of loose contacts are best seen on a sensitive 
galvanometer with a large resistance in circuit. 

These phenomena may apparently be due to a thermo-electric 
absorption of heat at the joint, or to a chemical effect on one of the 
wires, the air or oxide acting as an electrolyte. The opposite direc- 
tion of the current in iron and copper, however, gives a reason for 
believing that chemical action is not the cause of the current. The 
decided effect obtained with platinum is another argument for this 
belief. It is, moreover, well-established that any variation in the 
molecular structure of a metal causes one part to become thermo- 
electrically positive or negative with respect to the other, thus 
thermo-electric couples can be made of hard and soft wire of one 
metal, or of crystals arranged axially and equatorially ; the current 
being supported by the Peltier absorption and evolution of heat, 
Now, discontinuity is the greatest possible change which can occur 
in the molecular structure, aud it, therefore, appears not improbable 
that the currents due to loose contacts, or, in other words, to 
discontinuity, may be due to the same cause as the currents due to 
varying temper, or to crystalline structure; that is to say, to absorp- 
tion of heat where the change of structure occurs, heat being evolved 
in other parts of the current at a lower temperature. I hope soon 
to decide this question by further experiments in various media with 
definite pressures at definite temperatures. 

When various metals are combined striking effects are produced, 
the common thermo-electric current from the joint being often in- 
creased fifty or one-hundred-fold; when loose contacts are sub- 
stituted for tight contacts the direction of the current is aso fre- 
quently reversed. 

The results of these combinations are nec iarily complicated, 
and require further experiment and analysis before publication. 

In the ordinary thermo-electric battery, made from pairs of dissi- 
milar metals, a very stall proportion of the heat communicated to 
the joint is converted into electricity, which is, therefore, obtained 
from them ata great disadvantag But, considering the compara- 
tively great intensity of the currents prod When loose contacts 
are adopted, it seems possible that, by their 
part of the heat used may be absorbed in the production of electri- 
city, which would, in that ease, be more cheaply obtained from heat 
than directly from chemical action. 

It is needless to allude to the consequences which would ensue 
should a cheap source of electricity be discovered; but without an- 
ticipating such important consequences from the discovery of the 
loose contact currents, they certainly seein a fit subject for further 
investigation, and, meanwhile, it is interesting to consider how, when 
two wires are tightly joined, the heat given them by the lame travels 
but a few inches slowly along them, producing all its sensible effects 
on objects inthe immediate neighbourhood, whereas, when these wires 
are moved asunder to an almost imperceptible distance, that same heat 
may, in an instant, be flashed as electricity through thousands of 
miles, re-appearing distributed once more in the form of heat almost 
simultaneously in every part of the whole circuit. 





























means, a considerable 


THE PATENT JOURNAL 
Conc i from the Journal of the Cominissioners of Patents. 





Grants of Provisional Protection for Six Mouths. 

15638. Thomas Wess and JAMES CraiG, Tutbury, Staffordshire, ‘ Improve- 
ments in machinery or apparatas for spinning, doubling, and winding 
cotton and other fibrous materials.”— Petition vecorded Usth June, 1861, 

17i2. THOMAS CosLEy, Meerholz, Hesse, ,** An improved process 
for the manufacture of fluo-silicates and sil of lead and baryta, and 
for the application of the same to various purposes in the arts and manu- 

: ives."—VPetition recorded sth July, Uti. 

Tuomas Cor.iy, Meerholz, Hesse, Germany, “ An improved process 
f he treatment of ates of metallic and non-metallic b: hd other 
siliceous compounds, as slags, s¢ and such like, in order to recover 
the said bases, and also in the production of a fluo-silicie and silicie acids.” 
Petition recorded Mth July, 1861. 

1700. George RypILL, Dewsbury, Yorkshire, “ An improved smoke-con- 
sum 1d condenser suitable for factories, railway engines, steamships, 
furnaces, brick kilns, cinder ovens, bakehouses, and other purposes, 
namely, ventilation of factories, houses of parliament, places of public 
worship, public institutions, dwelling houses, streets, coal-mines, railway 
tunnels, mineral mines, ironworks. "—Petition recorded 13th July, A8bl. * 

1775. JAMES CANE Coombe and JAMES Wricut, Bridge-street, Blackfriars, 
London, ** Improvements in the mi: } lass, pottery, porcelain, 
and other ceramic and plastic ware wded loth Ju y, 161. 

1854. Josepn Bapanp, Rue St. Cecile, “ Improvements 
in machinery or apparatus for tun 









































metals, the tool 
advancing sideways and cutting in an oblique position.” — Petition 
recorded 2Ath July, Wor. 

1957. FRANcis RicttMonp and HENRY CHANDLER, Salford, Lancashire, and 
WitiiaM Bargy Ritciie, Belfast, County Antrim, Lreland, ** An im- 

* proved sack-holder.”—Petition ve ed oth A » ISG 

1954. LEONARD VASSIVIERE, Lyons, Rhone, France, * An improved smoke- 
consuming apparatus. ’—Petdion recorded Sth August, 1861, 

0, JAMES CoMBE, Belfast, Cc ty Antrim, Ireland, ** Improvements in 

machinery for hackling flax and other fibrous substances.”—Pet.tion 
recorded Lith August, 186), 

2064 AUGUSTIN SYLVESTER RostainG, Dresden, Saxony, “ Improvements 
in the construction of spectacles,”"—Fetit.on recorded uth August, 1861. 
2085. ANDREW STEIN, Edinburgh, Mid Lothian, N.B., ** Improvements in 

distillation. "—Petivion recorded August, Ist. 

2009. RicuarD TELFORD, Birmingham, and James Sanvers, Clifton, 
Bristol, ** A substitute for castors for furniture.’ 

2lUL. Thomas FRANCIS DoyLe, Guildtord-place, 
“ Improvements in means or apparatus for raisii 
Pe vious recorded 22nd Auyjust, Lu. 

2124. AvaGusTE LECHENE, Stanhope-street, Hampstead-road, and CuakLEs 
NATHAN, Westmoreland-street, Pimlico, Middlesex, ‘* Improvements in 
the manufacture of ladies’ coliars, cuffs, or other ornamental articles for 

dress or furniture, to imitate such articles made of lace or embroidery.” 

1125. JouN Lyon FIELD, Colton, Haverthwaite, near Newton-in-Cartmel, 

Lancashire, ** Improvements in the construction of armour plates. and in 

their applcation to ships and batteries,”—Pelitions recorded 26th August, 
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ussell-square, London, 


and forcing fluids.”— 





2132. Emite Peutier, Paris, ‘‘ Improvements in'the manufacture of metallic 
boxes, and in machinery employed therein.”"—Pe ition recorded 27th 
August, stl. 

2183. GORAN FREDERICK GORANSSON, Geile, Sweden, “ Improvements in the 

manufacture of tyres for railway wheels, and in the apparatus employed 
therein, part of the said improvements being applicable to the consoli- 
dating or rendering homogeneous iron and steei for other purposes.”— 
Petivion recorded 31st August, 161, 

2188. Joun Watson, Glasgow, Lanarkshire, N.B., ‘‘ improvements in fur- 
naces.”—Pe ition recorded 2nd September, 161. 

2214. WinuiamM Patey, jun., Lombard-sireet, and JAMES RICHARDSON, 
Brewer-street, Clerkenwell, London, ** Improvements in the manufacture 
of shaving brushes.” 

2.15. Tuomas Scott, Newcastle, County Down, Ireland, ‘‘ Improvements in 
apparatus for utilising the surplus momentum of railway trains and other 
moving bodies, and the waste and surplus power of locomotive and other 
engines.” —Pelitions recorded bth September, 1861. 

2226. WILLIAM ALLOTT and JouN THELWALL, Hull, Yorksnire, ‘‘ Improve- 
ments in the manufacture of wheel tyres, hoops, and other similar 
articles.” 

§ . WiLLiAM ALLoTT and JouN THELWALL, Hull, Yorkshire, ‘‘ Improve- 
ments in the manufacture of crank-shafts and crank-axles, and other 
similar articles. "— Petitions recorded 6th September, 1861. 

2274. WitLiam Hesry Detamarer, Clarence-place, Hackney-road, Middle- 

x, ‘* An improved machine for purifying and peeling corn.” 

. Rowert Siu, Weymouth Cottage, Hornsey, BENJAMIN BRookes, 

Albert-terrace, York-road, King ss, and JAMES SMITH, Oak-villas, 

Wood Green, Tottenham, Middlesex, “* Improvements in the eonstruction 
of roof and other lights.” 

2277. GrorGE CARTER HASELER, Vittoria-street, Birmingham, *‘ Improve- 

ments in lock 1 

278. Rictiarp Feit, Kingsland, Middlesex, ‘‘ Improvements in compress- 

ww and rarefying atmospheric air, with machinery for applying the same 

to obtain a motive power, part of which is applicable for cooking pur- 
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ses,” 

2284. WiLLiAM Epwarp Newron, Chancery-lane, London, ‘‘ Improvements 
in guns.”—A communication from William MeCord, New York, U.S.— 
Petitions recorded 13th September, 1861. 

2236. Joun ADAMS KniguT, Symond’s-inn, Chancery-lane, London, “ An 
improved apparatus for rendering fatty or oleaginous matter, and deliver- 
ing the same.”—A communication from Wellington Lee, Esq., East lvth- 
street, New York, U.S. 

2283. RicHARD WALLER, Baker-street, Portman-square, London, “ Improve- 
ments in machinery and apparatus for manufacturing and refining cane 
juice and other saccharine substances,” 
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2289, WILLIAM WHEATSTONE, Conduit-street, St. George's, Hanover-square, 
London, “Improvements in concertinas and other musical instruments 
the tones of which are produced from the vibration of springs.” 

2290. JAMES Lea, Widnes Dock, near Warrington, Lancashire, ‘“* Improve- 
ments in self-acting signals for railway) 

9294. ALFRED GREEN and WILLIAM HENRY 
ments in the manufacture of vice-boxes. 

2296. GrorGe Hawkes.ey, Three Mill-lane, Bromley, by Bow, Middlesex, 
‘«Improvements in traction and locomotive engines.”—Petitions recorded 
14th September, 1861. 

2300. SAMUEL HorsLEY and Epwarp Hopson Jones, Liverpool, ‘‘ Improve- 
ments in apparatus for cleaning and polishing boots, shoes, and other 
coverings for the feet, ,partly applicable for cleaning plate and other 
articles of domestic use.” 

2302. WILLIAM EpwarbD GEDGE, Wellington-street, Strand, London, ** Im- 
proved apparatus for drying grain”—A communication from Casimir 
Druart, age des Petites Ecuries, Paris. 

9304. THOMAS MERITON, Second Bernard Strasse, St. Pauli, Hamburgh, 
“Improvements in steering apparatus.” 

2310. RICHARD ARCHIBALD BRrooMan, Fleet-street, London, ‘* Improvements 
in apparatuses for stretching, supporting, and uniting telegraph wires.”— 
A communication from Charles Pougnaire, Marseilles, and Joseph 
Stephane Bourcy, Paris.— Petitions recorded 16th September, 1861. 

2314. BERNHARD SAMUELSON, Banbury, Oxfordshire, ‘‘ Improvements in 
harvesting machines.” 

2320. JoserH StatTuaM, Salford, and Wituiam SratTHamM, Openshaw, 
Lancashire, ‘‘ Certain improvements in machinery or apparatus for mow- 
ing and reaping.” 

2 322. ALBON HoneEstUS BalLey, Boston, Massachusetts, U.S., “ An improved 
system of combination types, and an improved case for containing the 
same.”—Petitwns recorded 17 h September, 1861. 

2325. WitLiam Cory, jun., Coal Exchange, London, “ Improvements in 
vessels and machinery for unloading coliiers and other vessels containing 
coals.” 

2326. EDWARD ALFRED Cowper, Great George-street, Westminster, ‘‘Im- 
provements in apparatus for freeing gases from dust and other particles 
of matter floating r therein, and for causing vapours or gases to be absorbed 














LOVER, Stourbridge, ‘* Improve- 


















HENR Y Wickens, Tokenhouse-yard, Bank, London, “ Improvements 

jing and mowing machines.”—A communication from Nicholas 
Coones, London, Middlesex, Canada. 

2328. Epwarp PartineTon, Heap Bridge, Lancashire, ‘‘ Certain improve- 
ments in machinery or apparatus employed in the manufacture of 
paper.” 

2329. ALFRED JAMES Beer, Canterbury, Kent, ‘* Improvements in the valves 
of steam and other motive engines.” 

2330. GEORGE FERRY, Hoxton, Middlesex, ‘‘ An improved anchor.” 

2331. Epmunp Stckow and Epwarp Habe, Manchester, ‘* Improvements 
in machinery or apparatus for opening and cle: aning cotton and other 
fibrous materials.” 

2332. JouN GURMAN, Onslow-road, Southampton, Hampshire, ‘* Improve- 
ments in the fittings and method of hanging window sashes, to facilitate 
their removal for cleaning and other purposes.”—Petitions recorded 18h 
September, 1861. 

2345. SAMUEL Hawkswortil, Doncaster, “Improvements in the manufac- 
ture of floor-cloth, and in ornamenting other surfaces.” 

2347. RENE PrupENT Patrick DaGron, Paris, “ An improved microscope to 
be used for exhibiting photographic views and productions.”—Petitions 
recorded 19th Sept ieber, 1261. 

2349. THOMAS MURRAY GLADSTONE, Parliament-street, Westminster, ‘* An 
improvement in the construction and form of anchors. zz 

2352. Josep Curistian Davipsox, Yalding, Kent, *‘ Improvements in 
threshing machines.” 

2357. WILLIAM GopLEY CREAMER, Woburn-place, London, “ Improv ements 
in railway brakes, and in apparatus for actuating the same. 

2359. Francis WiLLIAM WyMER, St. Ann's row, Newcastle-on-Tyne, “ Im- 
provements in apparatus used in sounding the holds of ships or et “i 
gee recorded 20th Septoauher, S61, 

2361. Lovis Rupotrn Boomer, Thavies-inn, Holborn, London, ‘ Improve- 
ments in gaseliers, and in ventil: ting apparatus connected there with.” 
2365 WILLIAM STABLEFORD, Oldbury, Worcestershire, ‘ ‘Improvements in 

the manufacture of wheels, and in securing tyres on or to wheéls.”— 

* Petitions recorded 21st September, 1851. 

2369. James Henry DULEY, Northampton, “An improvement in the 
manufacture of axle-boxes and bushes. 

2371. HippoLyTe PLANTROU, jun., Passage des Petites Ecuries, Paris, ‘ Im- 
provements in washing 1 scouring wools by the introduction of air 
into the water, using an wriform washing apparatus.” 

2373. Henry BrinsMr av, Ipswich, Suffolk, ‘* Improvements in apparatus 
for raising and stacking straw and other agricultural produce.” 

2375. ALFkED AvGustuUs HeLy, Forest Hill, Surrey, ** Rapeorenente in the 
construction of portable fire-arms.”—Petitions recorded 23rd S ptember, 
1861. ‘ 

2379. WILLIAM Epwarb WILEY, Great Hampton-street, Birmingham, ‘* Im 
provements in pens and penholders.” 

2351. Grorce Joserit GLADSTONE, Blackwall, ‘Improvements in apparatus 
for disengaging boats.” 

2383. CHARLES Watt, Graham-street, Walworth, Joun Wart, Lorrimore- 
street, Walworth, Surrey, and Tuomas AIitH Havisipe, Cornhill 
London, *An improved mode or method of bleaching palm oil. ty . 

2385. JAMES CoTrriLL, Studley, Warwickshire, ‘* An improvement or im- 
provements in the manufacture of certain descriptions of needles.”— 
—Petitions recorded 2Ath September, 1361. 

2389. Josep MusGrave, Globe Ironworks, Bolton-le-Moors, Lancashire 
“Certain improvements in the application of steam power, “g ; 

2391. HeNkyY PURNELL, Glasgow, Lanarkshire, N.B., ‘* Improvements in 
constructing and arranging w: urming apparatus ” 

2393. WILLIAM Tomas CkANE and THoMAs JosEpn Exiis, Liverpool-road, 
London, ‘ ‘Improved means of applying brakes to omnibuses and other 
_four- wheeled carri: ures.” 

395. ALFRED VINCENT NEWTON, Chancery-lane, London, 
in the construction of, and mode of, working telegraphic 
communication from Giovanni Caselli, Florence, Italy. 

2397. Joux Vavenan, Middlesborough, Yorkshire, ‘* Improvements in treat- 
ing gas produced by blast-furnaces in its passage from the blast-furnaces 
to other furnaces, stoves, boilers, or other heating apparatus where eas 
may be employed.” —Petitions recorded 25th_September, 1801, 
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Inventions Protected for Six Months by the Deposit of Complete 
Specificatio 

2587. JAMES BAN&s, Salisbury street, Adelphi, London, “ Improvements in 
electro-magnetic tele: graph printing apparatus or marking instrumer it 
and the instruments or apparatus to be used in connection therewith.’”— 
Deposited and recorded 2th S- ptember, 1861. 

2439, HENRY Hickman, Birmingham, ‘* An improvement or improvements 
in protecting the loc ks and sights of fire-arms.”—Deposiled and recorded 
30th S ptember, 1861. -_— 


Patents on which the Stamp Duty of £50 has been Paid, 

2174. Josern Wriaut, birmingham.—Dated 30th September, 1858. 

2279. HENRY PARKER, Sledmere Castle, East Riding, Yorkshire.—Dated 
13th October, 1858. 

2200. SAMUEL STIMPSON, 
October, 1858. 

2408, BENJAMIN Foster, Denholme, near Bradford, and Prince Siti 
Keighley, Yorkshire.—Dated 28th ‘October, 1858. ‘ 

2486. Baron Dickinson WEBSTER, Penns, and JAMES Horse ALL, Birming- 
ham, Warwickshire.—Dated 6th November, 1858. 

2192. Josep RoGERs, Queen-square, Bartholomew-close, London. —Dated 
2nd October, 1858. : 

WituiaM Maxam, Clapham-road, Surrey.—Dated 6th October, 1858, 

, ANTHONY BEssSEMER, Upper Holl yway, London,—Dated 5th Octobe r, 

















Lower-road, Islington, London. — Dated 2nd 


















“W ILLIAM MENELAUS, Dowlais Ironworks, G1 
MENELAUS Wlais ) slamorgan.—D: 5tl 
le gy vl 3 » Glamorgan.—Dated 5th 
2211. Joux H ARCOURT Brows, Abb a i 
ey Mills, Romsey, Hampshire.—Date 
5th October. 1858. . Aatsmaisins guitiennaihenene 
2213. Joun Harcourt Browy, Abl ils i 
22 R 2owN, Abbey Mills, Romsey, Har re. — Date 
5th October, 1858 ; : ae Ree 
9919 Ce 
2212. GeorcE HAMILTON, St. Martin’s-le-G rand, and WILLIAM Henry Nasu 
ga pg 5th October, 1858, . 
2229. Jean C a DE NOUVEAU, Essex-street, Strand, London.—Dated 7th 










AYLOR, Stockport, Cheshire.—Dated 7th October, 1858. 

oe H Wurrworth, Manchester.—Dated 19th October, 1858. 

: ANIEL Evans, Chobham Cottages, New Town, Stratf sex.— 
Dated 20th November, 1358. an ie datas 





Patent on which the Stamp Duty of £100 has been Paid. 


2140. Winuiam Bripers AD ; am-s 2 , 
Sth October, tase GES ADAMS, Adam-street, Adelphi, London.—Dated 


Notices to Proceed. 
=. See Barry, Marylebone-road, London, ‘Improvements in the 
node of, and ap paratus for, warming and ventilating roomsand build- 
ings.” — Petition recorded 2ith May, 1s6i 


ope) ‘ 
a a = HENRY Crapock Monckton, Parthencn Club, Re; ewent-street, 
on mprovements in obtaining and applying magnetic motive 





power, which invention is also a ble 5 i 
Petition recorded 25th May, 1861. pplicable to other useful purposes,”— 


1829, CuaRues STEWART Dencay, Kildare-terrace, Bayswater, Middlesex, 





- Inpesvements in the construction of electric s Ghee cables or 
ropes.” 

1333, WILLIAM Newzam Nicnoisox, Newark-on-Trent, ‘* Improvements in 
machines for making and collecting hay, and for collecting r similar sub- 

tances, parts of which improvements are applicable to cutting thistles 
and other weeds.” 

1334. GEoRGE HENRY BIRKBECK, Southampton-buildings, Chancery-lane, 
London, ‘*‘ Improvements in apparatus for converting circular or rotary 
motion into alternate rectilinear motion.”—A commurication from 
Francois Normand, Paris.— Petitions recorded 27th May, 1861. 

1335. EabertT REUBEN BuRNHAM, Liverpool. ** Improvements in the manu- 
facture of boots, shoes, and ‘other r coverings for the feet, made of =e 
rubber, gutta-percha, and like substances.”—Pctition recorded 2th May, 
1861 

1338. Ropert MicuAk. Letcurorp, Old Mon 
provement in the manufacture of matches 

1340. HENry Cricuiey, Birmingham, * Improvements in the manufacture 




















ague-street, London, ‘* An im- 









and ornamentation of metallic chimney-pieces or mantel pieces, and in | 


the ornamentation of metallic stoves and fire-places.” 

1342. Joun HALLIWELL, Baslow, Derbyshire, ** Improvements in churns.”— 
Pelitions recorded 29/h May, isél, 

1347. WituiaM Peacock Savage, Roxham, Downham, Norfolk, “ Improve- 
ments in reaping and mowing machines.” 

1351. Tuomas Youne HALL and Joseru StockLey, Newcastle-upon-Tyne, 
Waray may in apparatus for communicating signals, applicable to 

ailway trains and vehicles on land and to vessels on wate 

1352. James Ronaup, Liverpool, * Improvements in machinery for the 
manufacture of ‘ topped up,’ ‘formed,’ or * laid’ thread, twine, cord, 
line, cable, and other cordage.” 

1343. ALFKED BLAKE, Russell-place, Fitzroy-square, London, “ Improve- 
ments in the process of brewing.”—Petitions recorded 30th May, 1861. 

1357. Micu art Henry, Fleet-street, London, ** Improvements in the manu 
facture of shirt fronts, and in producing fabries or materials for the 
same.”"—A communication from Jean Henry Albigés, Boulevart St. 
Martin, Paris, 

1362. Freperick ToLMAvsEN, Boulevart Bonne-Nouvelle, Paris, ** Improve- 
ments in revolving fire-arms.”"—A communication from Michel Javelle, 
Rue Beaubrun, St. Etienne, Paris. 

1364, EBENEZER HARTN ALL, Ryde, Isle of Wight, ‘‘ An improvement in the 
manufacture of paper. 

1366. Pau, CAaMERon, Glasgow, L rkshire, N. B., ** Improvements in 
instruments for measur indicating, and regulating the pressure or 
flow of fluids.”—Petitions recorded 31st May, 1861. 

1372. Rovert Witson, Liverpool, ** Improvements in anchors.” 

1378. Freperic Newton Gisvornr, Adelaide-place, London Bridge, London, 
“Improvements in the means of, and apparatus for, indicating the course 
to be steered in st at sea, and in ealvanic batteries to be used in some 

es therewith.” —VPetitions recorded ist Juve, 1861. 

1387, WiLLIAM Richarp JEUNE, Flower-terrace, Campbell-road, Bow, Middle- 
sex, ‘* Improvements in the manufacture of kamptulican.” 

1389. Joun Tow., Plumstead, Kent, ** Improvements in propelling vessels.” 
— Petitions recorded 31d June, V6. 

1598. JOHN MAKENESS STEVENSON, Prospect-place, Cheyne-walh, Chelsea, 
Middlesex, ** Improvements in the manufacture of boots and shoes,” 

1400. WILLIAM RryYNOLDS FLoyp, Commercial-road East, London, ** An 
improved means of or apparatus for, supporting knapsacks and packs.” 

1402. J AMES Lamp Hancock and Frepenick LAMB Hancock, Pentonville, 
London, * Improvements in implements for pulverising, ploughing, and 
grubbing land, and in applying motive power for working agricultural 
implen 1ents, parts of which improvements are applicable to condenring 
eng rines. 

1407, SAMUEL STANDFAST, Hackney, London, “ An improved composition 
for building to be used in substitution for brick and stone, and an im- 
proved metnod of constructing walls and roofs for houses, and other pur- 




















































SCS, 
1409, JouNn ALLIN WILLIAMS, Baydon, Wiltshire, ** npr 
nery or implements for cultiv: iting land by steam power. 
1411. Epwarpd CHARLES STAMFORD, Worthing Sussex, “* Improvements in 
obtaining products from  sea-weeds,” — twins vecorded Ath June, 


venents in machi 








1421. Leon Joseru PomMME Ds Minimonpe, P aris, “ Improvements in axk 
and in lubricating the parts thercof.”—Petition recorded bth Je 





81. 

1450. WILLIAM Leorarp, Hurstpierpoint, Sussex, ‘ Improvements in rail- 
way brakes."—Petition recorded Tih June, 180. 

1480. Joun LANGDALE, jun., South Stockton-on-Tees, Yorkshire, “ An im- 
proved washing mach ine.”"—Petition recorded Wh June, 161, 

1488. CHARLES STEVENS, Charing-cross, London, ** An improved crushing 
and pulverising machive.”"—A communicati n from Adolphe Joseph 
Canu, Rue L aflitte, Paris. — Petition recorded Lith June, US61, 

1549. Wintiam CLark, Chancery-lane, London, * Improvements in the 
manufacture of letters, de is, and other articles of mica variously 
coloured or metallised.”—A commanication from Messrs. Thomas Lamie 
Murray and Holthausen Brothers, Boulevart St. Martin, Paris.—Petuion 
recorded 17th Juve, WOl. 

1565. Wittiam Epwarp Newrtox, C 
apparatus for transmitting motion 
Sellers and Coleman Sellers, Philade 
June, 1561. 

1572. Joun Loven, Fenchurch-strect, London, ‘* Improvements in furnaces, 














icery-lane, London, ‘* Improved 
A communication from Wijham 
hia, U.S.—Pelitwa vecorded 13th 












boilers, and condensers of steam cnyines, part of such improvements | 


being applicable to other purposes.” —Vetition recorded With Jane, Lol 

16.9, JAMES Bainey Hawkins, North-street, Limehouse, Middlesex, * Iin- 
provements in the construction of cocks for drawing off liquids «nd 
vapours, and for regulating the flow or passage thereuf.”—Peliten 
recorded Wh June, 01. 

1661. Joun Dyer, Islington, London, ‘ Improvements in the ornamenta- 
tion of certain cabinet furniture.”—Petitiwn recorded 0th June, stl 

1789. Ricuarp Jones, Camden Town, London, * hnprovens he in safety 
lamps.” —Pelitwu oded Wk July, 180i. 

i804. EpMUND HAMponovGi JuoyNson, St. Mar 
machinery or apy varatus for disintegrating, crushing, or drawing out 
vegetable fibre ith July, 1801. 

192 WiLtiAM Epwanp Newrtox, Chancery lune, London, “Ty woved 
machinery for cleaning rice, coffee, and other grains or seeds.’ A con- 
munication from Amasa Howe, New York, U.S.—/'ctlilion recorded 2ud 
August, 186 

1967. Lovis W ILLIAM VIOLLIER, Lyons, France, “‘ Improvements in machi 
nery for doubling and twisting yarns and threads, and for manutacturing 
wire rope.”—A communication trom Antoine Ratignez, Lyons, Frauce 
Petition vrecordet 7th August, 16h. 

1976. ALFRED VincENT NeEwtos, Chancery-lane, London, 
in the construction of sewing machines.” — A communication trom 
William Cleveland Hicks, Bo ton, U.S 

1977. ALFRED Vincent Newton, Chancery-lane, London, “ An improve 
ment in single thread sewing machines.”—A communication from William 
Cleveland Hicks, Boston, U.8.—Peti ious recorded sth August, 1861. 

1983. JAMES Heminaway, Robert Town, Yorkshire, “ liuaprovements in 
machinery or apparatus for working coal, ironstone, or otier minerals,” 

1987. ALFRED VINCENT Newton, Chancery-lane, London, ‘ linproved 
machinery for »ewing.”—A communication from Amasa Howe, New 
York, U.S.—Pe itions recorded 9th August, 1861, 

2063. GEorGE INGRAM, Old-street, London, ** Improvements in trams to be 
used in connection with the wheels of carriages on common roads. 
Petition reco: ded 20th August, 181. 

7. BERNHARD SAMUELSON, Banbury, Oxfordshire, ‘‘ Improvements in 

harvesting machines.”—Partly a communication frou Owen Dorsey 

Matthew's Store, Howard County tee gaye U.S. 

2101. THomMas FRANCIS DoyLe, Guildford-place, Russell-s square, London, 
* Improvements in means or app ror sng fo 7 raising and forcing fluids,” 

recorded 22nd August, 161. 

ANTOINE FRANCOIS MENNONS, Rue de l’Echiquier, Paris, * Im 

provements in smoke-consuming Turnac s."—A communication fiom 

Bernard Palazot, Route d’Espague, Bordeaux (Gironde). 

230. Joun James RusseL., Crown Tube Works, Wednesbury, ‘* lmprove- 
ments in preparing the ends of welded tubes previous to their beng 
fixed in piates. 

2268. MARC ANTOINE FRANCOIS MENNONS, Rue de I’Echiquier, Paris, 
improved combination of cucmicat and mechanical processes fur the con 
version of fibrous vegetable matters into paper pulp.”—A communication 
from Louis Achille Carteron, Divuze, Meurthe.—Petition rcorded Lith 
September, 1861. 

2235. GEORGE DIXON Wood-etzest, 3 London, ** Improvements in the manu- 
facture of upholsterers’ trimming 

2287, WiLLiAM HENKY Cristi, Ma wsh Gate-lane, Stratford, Essex, ‘‘ 1m 
provements in the manufacture of ct irved and angular paper tube $3 and 
pipes.” —Velitions recorded Ith September, 1061. 

2325. WiLiiam Cory, jun,, Coal Exchange, London, ** Improvements in 
vessels and machinery for unloading coilers and other vessels containing 
coals.” — Petition recorded 18th September, 1951, 

2379. WILLIAM Epwanp WiLey, Great Hampton-street, Birmingham, “ Im- 
provements in pens and penholders.”—Petuion recorded 24th Seplember, 
iS8tl. 








y’s Cray, Kent, “ Improved 








—Pe ttiwn recorded 
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"— Petitions recorded Gh September, 1861. 














And notice is hereby given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal),in 
which this notice is issueds 





List of! Specifications published daring the week outing 
Sth October, 1861. 
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*.* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Se: al Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums Saeeeding 5s, must be remitted by 
post-otlice order, made payable to him at the Post-office, High Holborn, 


ABSTRACTS OF SPECIFICATIONS. 
The following descriptions ave made from Abstracts prepared expressly f 
Tux ENGINEER, at the ofice of her Majesty's Commissioners of Patents.” 


CLass 1.—PRIME MOVERS. 
( Including oe Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c.) 
Til. Ruopes, Wakvfield, “ Generating steam."—Dated 2st March, 1861 
The object of these improveme nts is to yo ee ain extended heating surface in 
connection with boilers, to facilitate the conversion of water into steam. 
For this purpose, in connection with a boiler which may be of the ordinary 
kind, the inventor applies coils of pipe, one end of such pipe branching out 
from the lower part of the boiler, and, after passing in coils, rising upwards 
around the fireplace and flue under or about the boiler, terminating at its 
opposite end within the boiler, some distance above the other end. To 
facilitate the application of such pipes, as well as their subsequent ¢xamina 
tion, cleansing or otherwise, he sometimes forms them in sc ever: il parts, yet 
acting in each case as one continuous circuit Not proceeded with 








759. T. Davison, Belfast, and R, Paterson, Glasgow, 8S i engine,” — 
Dated Wth Marek, 801, 
This invention cannot be described without reference to the drawings. 





Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, liar- 
*. Ne. 

674. A. Kruer, Essen, Prussia, * Securing tyres for rolling stock on the 

rheels.”—Dat dl Vsth Mareh, 1861. 

This invention has for its object the better securing of the tyres of rail 
way and other wheels upon the wheel rims, in order to preclude the 
possibility of tyres becoming detached therefrom in case of the fracture ot 
such tyre; also to obviate the necessity of using belt holes or serew taps in 
or through the tyres, thereby doing away with one great cause of weahnes 
in the tyres, Also that, by this method, tyres, particularly when made of 
cast steel, may be worn down to a much greater extent, without risk of 


€ with, 


danger. — Not proceerle 


i, Stafiords) “Stret railw vd vradway 





676. J. Annowsmiti, Bils . ; 

xmon voads, Se.” — Dated Sth Minch, teol 

T’ isinvention e s in attaching a rack to the side of one or both rail 

or fixing a rack midway between the rails. The inventor places the engine 
under the longitudinal seats of the first carriage, the cylinder, being, by 
preference, about six inches in diameter, and with a stroke of about two 
fect lhe connecting rods are attached to a double cranked shaft, on the 
outer ends of which be fixes a friction dise king into grooves turned in 
the internal surface of the driving whee He preters to make the driving 
wheels six feet in diameter, lon the inner face of each driving wheel, 
and near its periphery, he fixes an annular plate, having teeth all round it, 
which said teeth take into the teeth of the racks on the rails.— Ned pr, ocecdedt 


with, 























’ p , a) 
CLass 3.—FABRICS. 

Including Machinery aud Mechanical Operations connected with Pre- 

paring, Manajfactui ing, Lv inting, Dye ing, and Dressing Fabrics, §e. 





3. E. Contr aud E. Prevost, Chantilly, France, “ Scouring « 


Dated Stk Ma ch, 1S 





aud aster Ue cow ing of hee sane ! 
According to this Invention, in scouring and cleaning wools, the inventors 
propose to ure very large wooden troughs capable of containing 40. wallons 
at the least, ‘hese troughs will be furnished with presses, so disposed that the 
wool on leaving one trough passes under the press, then passes through 








another trough ; it is then pressed, and so on to the third. Aftor under 

going Ulese taree operations the wool will be quite scoured.—Nol proceeded 

wilh. 

Yl. BL WALKER and W. Tinsonx, Lenton, Nottingham, 1 tus for th 
menufacture of bobb eet, or Levent luce Dated vth March, Veh. 





This invention consists of movable stumps or jacks, of Which there are 
two to each carriage ; one of such stumps or jacks is capable of countin 
either two gates or no-gate whatever ; the other stump or jack, although it 


|} moves, does het count, These stumps or jacks can be moved either separately 





or both together, according to the pattern of the card or cards used, and 

they work close underneath the carriages, and are actuated by a jacquard 

or other suitable mechanical contrivance, 

594. M. Meyers, Great Alie-stree’, London, “ Woven Jabri 
March, oul. 

This invention consists in combining or amalgamating with silk, cotton, 
or wool, jute, or Indian ss, eituer spanenht or colvectiy in the 
manufacture of woven fabr such mixture of materials produc i tabriec 
very suitable for the covers of umbrellas, parasols, Wearing apparel, and 
other similar purposes. 


Mm Patal Oth 











Not proceeded wih, 
596. J. C. Fister, Pad 
real.” —Dated Lith Marck, Lleol. 

This invention relates to the spindles employed in s 
roving, spinning, and doubling trames for preparing 
and over fibrous materials, ‘Phe patentee places the 
conical or other shaped tube, at the top ana bottom of which are busives or 
bearings working upon a fixed spindle, by which means the tube is kept 
steady, and he is enabled to obtain a greater speed than by the ordinary 
spindle, Connected to the upper bush there is a pin for holding t..e flyer, 


» Derby, “ Preparing and spinning Jibrous ma 








ubbing, intermediate 
and spinning cotton 
yobbin or cop upon a 





} and throagh the pin there is a hole for the purpose of lubrication, and a 


the fixed spindle does not pass through the top of the tube he can pass oil 
or lubricating matter through the hole, sv that it may descend upon 
the fixed spindle, and, by the rapid revolution of the tube, the parts will 
be lubricated in a most efficient manner, 


G04. J. Hinst, jan., and J. Houanawortu, Dobcross, Suddleworth, “ Appo 
vatus employed in weaving.” —Duted Lith March, svi, 

These improvements relate to means of using the same jacquard or such 
like apparatus to act at the same time upon the harness or heals, and upon 
series of shuttle boxes for changes thereto, For this purpose the needles 
operated by the pattern surface act upon the hooks to bring thei into po 
sitiun to be raised or missed by the grills or knite edges for the selection 
of the harness or healds, and the patentees also connect these or similar 
needles to act directly, or without the intervention of the hooks, 
upon the means for bringing the tuppets or levers or other opera- 
ting means into position tor operating the change of boxes 
arrangement time os saved in working the weaving apparatus. This } 
the improvements is also applicable to operate upon picking appara 
conneciing such apparatus with the needies to be operated duectly by the m 
in place of through the hooks, Also the improvements relate (when series 
of lifting shuttle boxes are used) to a combination of means tor bringing 
the required box of the series in a line with the lay, For this purpose, at 
each end of the level supporting the boxes, they apply studs or projections 
in number adapted to the number of boxes; each of these projections is 
capable of being acted upon by a lifter, and these lifters, having a rising 
and a falling motion by cams or tappets, and are broaght into position by 

acquard or pattern surface, so that whilst one lifter is acting to litt or 
lower the other is ott of the way, and there is friction holding means 
applied during the intervals, The invention cannot be described m detail 
without reference to the drawings. 








612. R. HW. Gratnix, Salford, * Dyeing and pronting textile materials ond 
Sabrics.”—Dated Lith March, 1801. 

This invention relates to the dyeing and printing of colours derived from 
aniline, naphthaline, nitro-benzine, cinchonine, and analogous substances 
The inventor finds that a fast colour may be produced by passing cloth pre 
pared with stannate of soda, or ot her suitable mordaunt, through a 
thickened solution of tannin, and, after the ordinary dyeing, subj ecting it to 
the action of steam. When washed and dried from gum it may then be dyed 
with colours derived from such substances as aforesaid. Or cloth or yarn, pre 
pared as before described, may be passed through an acid or other solution of a 
compound of tannin, and the colour intended to be u- ed, He has also tound 
that mixed fabrics of cotton and worsted may be dyed on a more simple 
method than that employed at present, which involves two processes of 
dyeing by passing the cloth through soap after the preparation of shumach or 
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THE ENGINEER. 





Ocr. 11, 1861. 











other such agent. In dyeing worsted he has found that the preparation known 

as “chenic” enables the material to receive a faster and better colour.— 

Not procecded with. 

Gis. A. PEEK, Manchester, “Treating or preparing textile materials and 
fabrics.” —Dated 13th March, 1861. 

The object of this invention is to increase the density of substance, and 
to improve the appearance and finish of cotton and other vegetable textile 
materials and fabrics. When operating upon yarns or fabrics the first pro- 
cess is to remove the paste, grease, or other impurities adhering to them, 
and this is effected by bowking or washing in the usual manner. The 
yarns or fabrics after the preliminary cleaning, when such has been found 
necessary, are then passed through a solution of silicate of soda or potash, 
either combined or not combined with a pure fatty soap, or with a resinate 
of soda mixed with the soap. After thus preparing the yarns or fabrics they 
are dried by warm air or otherwise, and then aged or exposed to the 
atmosphere, which exposure is, in all cases, recommended as far as 
practicable. In order to fix the silica into the yarns or fabrics they are 
next submitted to the action of a solution of certain salts by surface 
padding or otherwise, which salts decompose the silicate of soda or potash 
and the soap, when any has been combined with the silicate, and the salts 
yielding their base precipitate the silica, and cause it toadhere to, or become 
incorporated with, the fibrous materials, yarns, or fabrics, 

618. W. and D. Warten, Lindley, Yorkshire, “ Producing vovings or «lub 
bings of wool or other fibres.” — Dated 13th March, 1861. 

For the purposes of this invention a peculiar combination of mechanism 
is employed, consisting of a seri mouthed tubes, similar to 
those used by cotton manufacturers seive a quick rotatory motion. 
These trumpet mouthed tubes are doffed from the filled cards of a carder or 
carding engine. From these tubes it is preferred that the slivers should 
pass through between two rollers which are driven at any desired surface 
speed, thence the slivers pass between two endless rubbing aprons, each of 
which is carried by a pair of rollers, which, in addition to revolving, have a 
to-and-fro motion communicated to them by eccentrics or otherwise, so as 
to rub the slivers between them as the slivers are conducted through 
between the rubbing surfaces of the endless aprons. The surface speed of 
the rollers which carry the endless aprons may, if desired, be greater than 
that given to the pair of rollers first mentioned, and thus may the slivers be 
subjected to a draft,-Not proceeded with. 

627. R.C. Parrison, Daldorch House, near Catrine, Ayrshire, and A.M. Patti- 
BON, Glasgow, * Method of tiring colours in convection with Ue printing of 
woven fabrics and yarns Dated \Ath March, 186). 

This improvement consists in the combined use of tanning matter with 
an alkaline earth for fixing certain colours derived from tar products upon 
woven fabrics and yarns in the process of printing. —Not proceeded with. 

665. A. DrevenLe, Manchester, ** Pressing ov finishing textile fabrics.”— Dated 
Wk March, 1361. 

To the ordinary press the patentee places on each side thereof a movable 
frame, technically called a Jacob's ladder, to support the press plates, and 
raise or lower them at pleasure, by which operation they are opened or 
closed simultaneously, to allow the goods to be put on the plates, pressed, 
and removed therefrom (the same as putting books on the shelves of a book- 
case) without one piece interfering with another, The simultancous self- 
acting up and down motion of all the plates ne time dispenses 
with the tedious labour of removing them s¢ id secures 
the advantage of heating and cooling the goods very quickly, on account of 
the space left between each piece, either before or after using the press. 
‘To supply steam or hot and water to the plates he employs two spiral 
feed tubes inside two hollow pillars, to which feed tubes he fixes at equal 
distances the ends of each plate’s pipe, extending out and sliding along a 
groove in each hollow pillar, which spiral tubes dispense with the ordinary 
cketsand joints. Or, instead of the spiral tubes, he uses a folding apparatus 
of any suitable shape, acting as bellows for expanding or contracting with 
the up and down motion of the plates; and in one arrangement, when 
joints and elbows are employed, he encloses them ina pliable easing or 
covering, Which follows tue motions of the plates, so that, if any ~‘cam 
should escape from the joints, it cannot damage the goods, as is often toe 
ease in the old mode of operation ; or, instead of a pliable case, he uses a 

ationary box, having a groove in which the joints move up and down, 

there being suitable packing for keeping them air-li Ile makes the 
plates of any suitable metal, but instead of being cast hollow, or rivetting 
two sheets together, or forming the plates with plain surfaces, he uses per- 
forated plates on both sides, with pipes between them, which mode causes 
the heating and cooling to be more quickly performed than by the present 
mode. In conjunction with the improved plates, and the self-acting frame 
tomove up and down, he places doors round or inside the press, forming a 
folding or sliding enclosure of any suitable material, in order to retain the 
heat, which enclosure may be entirely plain, ov, when desired, have pipes in 
its interior, and its inner surface perforated. The principal advantages 
of this enclosure is to accelerate the heating of the goods without interfering 
with the cooling when the doors are opened or the enclosure removed, 
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G15. C. STEVENS, Charing cross, Londou, “ Regulator for loois."—A communi- 
cation. —Dated Vth Mareh, 1861. 

In the self-acting looms the winding up of the thread on the spindles s 
effected mechanically. During the forming of the foot of the bobbin, at 
each stretch, the spindles move at a differential speed, which diminishes by 
degrees as the wound up thread inereases on the spindles, until the foot of 
the bobbin has attained its complete form; the speed of the spindles then 
continues nearly equal until the bobbins are finished, Te put the spindles 
in movement during the winding up the loom is furnished with a toothed 
s#tor, which, during the spinning, describes an are backwards, and during 
the winding up describes one forwards , the said sector has a screw furnished 
with a nut to which a chain is attached, which communicates a rotary 
movement to the spindles, In proportion as the nut retires from the centre 
of the sector the are described by the nut becomes greater, and, conse- 
quently, the speed of the spindles diminishes as the foot of the 
bobbin inereases. In order to obtain a properly shaped bobbin the car- 
ri: of the loom is furnished with a faller wire, on which backing threads 
(avat fils) ave fixed, at whose end a wire passes, and serves to guide the 
thread in the form of a bobbin on the spindle, Another apparatus, which 
nity be denominated counter faller wire, keeps the thread stretched during 
the winding, this counter faller is also furnished with backing threads 
(abut fils), at Whose end a Wire passes, going beneath the threads ; during 
the spinning the counter faller is at its resting point, but, during the wind- 
ing, it is free, and exercises its pressure from bottom to top on the threads 
by menus of over-charge weights with which it is furnished, and which are 
proportioned to the strength of the threads, 

653. E. J. Gees, Broadfield Mill, Lockwood, new Muddersteld, “ Carding 

engines.” — Dated Vth March, V61, 

This invention relates to carding engines for carding wool or other fibrous 
substances obtained from ground or torn up rags, and similar fibrous mate- 
rials, technically known as “* Mungo” or “ Shoddy.” The present combina- 
tion and arrangement of the parts of carding engines permit or allow 
portions of untorn up rags and tufts, cotts, or locks of materials and dirt to 
pass from the breast eylinder to the swift or main eylinder, which is very 
objectionable. ‘To remedy this the patentee places an additional stripping 
roller or ecard roller in contact with the angle stripper, which removes such 
untorn up substances and dirt from the said angle stripper, but not the 
fibres contained in the teeth thereof. Another card roller is placed below, 
of this roller, but in) contact with the breast cylinder, which 
receives the said rags or dirt, and in conjunction with the said breast 
eylinder further operates upon them, A plain or uncovered roller is pl 
underneath this ecard roller, which acts as a stripper thereto for removing 
the remainder of rags or dirt therefrom, and another card roller is also 
placed in contact with the said card roller (and also with the swift) which 
strips the fibre therefrom, and transfers it to the swift. 

Sairu, Brentwood, Esser, “ Machinery for cleansiig or presving bss, 
tear, and other vegetable fibres, applicable also to the threshing of corn and 
other grain.” — Dated V5 hk Mareh, 1801, 

This invention consists, First, in setting the teeth on the drums usually 
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employed at a reverse angle, or pointing in the reverse direction to that in | 


which the drum is to be driven, whatever be the method of feeding or pre- 
senting the fibres to the drum; and the invention further consists in 
combining with a drum, in which the teeth or spikes are set in the direction 
aforesaid, an apron or shield which is hinged at bottom and is hollowed out 
in the inside for the purpose of enabling an attendant, after presenting the 
fibres to be acted upon, to press with his knee or otherwise against the back 
of the apron, and push the fibres, the ends of which are drawn by the revo- 
lution of the drum, between it and the apron, more or less in contact with 
the teeth, according to the fibres acted on and the degree of dressing 
required, In some cases the hollow or concave of the apron may be armed 
with brushes, teeth, corrugations, or the surface thereof 1 
wise irregular, 
ing of corn and other grain, 

G4. J. Houpen, Manchester,  Loows.”—Dated 16th March, 1861. 

This invention consists, Firstly, in an improved arrangement for enabling 
the weft motion to be employed in connection with wheeled shuttles. ‘The 
ordinary groove in the shuttle board is dispensed with, and there is only a 
narrow groove to allow a lever to work in, so that, when the lever is down, 
its upper edge is perfectly level with the shuttle board, and enables the 
Wheels of the shuttle to pass over freely. The said lever is for the purpose 
of raising the weft thread, so that it may act upon the weft fork, and the 
lever is put in motion by its coming in contact, as the lathe comes forward, 

















with an inclined plane attached to the breast beam, the lever being lowered | 


into the groove of the shuttle board by means of a spring when the lathe 
moves backward. Secondly, the patentee uses an elastic or other brake 
worked from the stop rod (otherwise called the spring handle), which brake 
acts upon the centre of the bottom of the lathe, and stops the loom when 
the strap is thrown off. To the said stop rod or handle there is jointed a 
rod, connected to one arm of a bent lever, on the other arm of which there 
is an india-rubber ball or other clastic material, The lever works on a stud 


ay be made other- | 
The machinery before described is applicable to the thresh- | 


| fixed to the breast beam at such a distance that, when the spring handle is 
released and gives motion to the rod and lever, the elastic end shall come in 
contact with the bottom of the lathe as it beats up, and stop the loom as 
before described. Thirdly, in one arrangement of self-acting temples he 
covers the top or pressure roller with caoutchoue, or other elastic substance, 
which works on the top part of the under rollers, and is pressed down upon 
them by means of a set screw, with an adjusting screw beneath the lid to 
regulate the pressure ; or, if desirable, he covers all the rollers with india- 
rubber or other elastic substance. Fourthly, in another arrangement of 
self-acting temple he attaches a serrated or toothed slide to the front of the 
temple worked by levers, one of which is acted upon by an inclined plane 
connected to the athe. Fifthly, he raises teeth upon the bottom rollers of 
the temples by means of a die, and the use of pressure from a pair of clams, 
or other machines, so that teeth of any required size are milled or formed 

upon the rollers. 
672. J. Rone, Dunder, “ Appara 
16th March, 1861 
This invention relates to a peculiar construction and arrangement of ma- 
chinery or apparatus for effecting the softening of the fibres of hemp, flax, 
jute, and other fibrous substances requiring a similar treatment, prior to 
their being hackled or teased, whereby the spinning of such substances is 
greatly facilitated. According to this invention it is proposed to employ a 
circular trough in which the substance to be treated is laid, and over which 
roll or travel in a continuous manner one or more heavy rollers, the surface 
of the rollers and the bottom of the trough being either plain, or ribbed, or 
fluted, as desired. The ends of the axes near to the rollers are connected by 
chains to overhead driving gear, which has the effect of drawing the rollers 
round the trough, and over the material to be softened. The inner ends of 
the axes are contained in a loose box on a central vertical pillar, which 
carries the overhead gear; the rollers may be either conical or curved on 
their peripheries, but when conical they should be bevelled to a more acute 
angle than their true apex would afford, whereby a slight rubbing or 
slipping action is obtained, which is found to be very beneficial to the fibres. 
Newton, Chancery lane, London, “ Machinery Jor drawing and 

”, 








18 for treating hemp, flax, jute, &e.”—Dated 











680. W. E. 
spinning wool, &e."—A communication.—Dated 1th March, 1s61. 

This invention consists in employing between the delivery rollers and 
spindles drawing rollers of cylindrical form, so applied and operated as to 
be separated at intervals, and capable of accurate regulation, for the purpose 
of throwing back the twist between the front and back drawing rollers, by 
which means an extremely uniform quality of yarn is obtained. The inven- 
tion also relates to a certain mode of combining and driving the spindles, 
flyers, and bobbins employed in connection with such system of drawing 
rollers, and consists in driving them at different speeds by means of separate 
bands and drums, whereby the tension of the roving is more perfectly 
regulated, the bobbin also being independent of the spindle and flyer. 

682. J. S. Minner and T. P. Minurr, Springysield Works, Dalmcurnock, N.B., 
“© Fixing colouring matics.” — Dated Wth March, 1361. 

This invention relates to a system or mode of rendering fugitive colour- 
ing matters, more particularly those derived from aniline and other 
generally similar bases, permanent when applied to fibrous materials or 
textile fabrics, Under one modification the fabric or material is passed 
through a solution of the acetate of galls, and then dried; the fab or 
material is then printed. The colourmg matter obtained from aniline or 
other similiar base is added to a solution of tartro-acetate of stannate, of 
soda, potash, which is made by neutralising stannate of soda or potash 
with tartaric acid, adding a slight excess of acetic acid ; or double salts of 
the stannates of soda or potash with other acids, or a tartrate or citrate of 
the stannates of soda or potash, will also answer the purpose. The colour- 
ing matter is added to the acidulous solution in sufficient quantity to obtain 
the desired shade of colour en the goods to be printed or dye To the 
solution thus prepared is added gum, starch, or any other suits ble 
farinaceous substance for the purpose of thickening and giving the requisite 
consistency to the solution, The goods, after being printed with the colour, 
are steamed in the ordinary way, Which completes the process. 

693. T. Brooks, Sunnyside, near Raitenstall, “ Producing combinations of 
certain colours ou cotton fabrics.” — Dated 20th Mar 1sél. 

This invention consists in applying the mordants, or fixing substances for 
the aniline, and those for the madder colours, to the fabrics simultaneously, 
thereby rendering them capable of receiving the aniline and madder colours, 
or any of the various colours derived from aniline and madder, in the sub- 
sequent operations of fixing and dyeing. 

700. W. E. Gene, Wellington-sireet, Strand, London, © Fabrie for covering 
billiard aud bagatcle tables."—A communication, —Dated 20th Marchy 
Is6él. 

This invention consists in substituting in lien of the woollen cloth with 
which « billiard table is usually covered a woven fabric, both warp and woof 
of which will be of cotton, manufacturing it from abcut two yards wide to 
a much greater breadth, according to the size of the table on which it is to 
be fitted , and as the process of manufacture will be similar to that of satin, 
it will not be necessary further to describe it.—Not procecded with. 

7Ol. N. Luovy ead J. G, Dane, Chaveh, aetr Accrington, “ Dyeing and 
pradug tertile materials aud fabrics.” —Dated 20th March, 1861. 

This invention consists iz an improved method of fixing that class of 
colours derived from aniline, naphthaline, &c. (known ander the names of 
mative, magenta, rosaline, resin, &c.) upon cotton or linen materials or 
fabrics. — In order to accomplish this object the patentees, under one modi- 
fication, mix tannin with the colour to be printed, and thicken it with gum, 
senegal, or any other appropriate thickening. This colour is printed upon 
unprepared goods, steamed, and passed through a boiling sulution of 
tartarised antimony. 

704. M. Wenny, Fleet-stre t, Loudon, © Treating yorus aud Uacads of silk, and 
other sibvous materials, Jor purposes of restoring colour thereto, and on- 
proving Uair qudity and appearance,” —A communeation.—Dated 20th 
Murch, 1861, 

This invention relates to the treatment of yarns and threads of floss and 
other silk, and of other fibrous materials, in such manner as_ to revive their 
colours or restore colour to them on the same being affected by gassing, or 
singeing, or faded, or discoloured by age or other cause ; also to strengthen 
threads and yarns, and impart flexibility, gloss, and polish to them, and 
generally improve their appearance. For these purposes it is proposed to 
subject the threads or yarns to a bath or solution of gelatine, glue, si 
dextrine, albumen, or similar substance, Which the inventor calls the rege 
nerating or improving bath ; 1t is also proposed to subject (when desirable) 
threads or yarns, so treated, to an additional operation for forcing the 
gelatine or other regenerating or improving agents into the body of the 
fibrous material, incorporating it therewith, and removing the excess.—Vot 
proceeded with, 

713. A. Heaven and R. Stu, Jlenchester, ** Bmbroidering ia ichines.”— 
Dated 2ist Maveh, Ws61. 

This invention consists in so constructing embroidering frames or machines 
that they may be self-acting, and be worked by means of steam or other 
motive-power, instead of by hand labour, as is usual at present. To work 
the carriage to and fro the patentecs place a pulley or toothed wheel in con- 
nection therewith, which is driven by a cord, belt, chain or rack, as may be 
found most convenient, to which motion is communicated by gearing drive 
by steam or other motive power. To reverse the direction of motion of 
the carriage when the carriage arrives at the end of the stretch, that is to 
| say, When the threads are drawn tight, the tightening of the said threads 
gives motion to a lever or levers which reverses the direction of motion of 
the said pulley or toothed weeel, and by means of suitable apparatus gives 
a return motion to the carriage towards the cloth frame. In small light 
machines the carriage may be made to traverse to and fro by means of a 
treadle or crank, or by using a hand wheel. 
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Chass 4.—AGRICULTURE., 
| dncluding Agricultural Engines, Windlasses, Implements, Flour 
| Mills, ge. 
G41. B. Samvensox, Bowlury, © Machines for b eaking up and cultivating 
bes Dated Lith Maveh S61. 
This invention relates to machines for breaking up and cultivating land 
Dy means of prongs or cutters fixed around and standing out from the cir 
cumterence of hollow cylinders or rings, the prongs or cutters penctrating 
the ground and eausing the cylinders or rings to revolve when the 1 hi 
are drawn along the surface by any suitable power ; and it consists, Fir 
in mounting such eylinder machines (having prongs or cutters fixed in 
sockets) upon carrying wheels or rollers. Secondly, i g such sockets, 
| whether of such cylinder or of ring machines, of greater depth than the 
average thickness of such eylinders or rings. Thirdly, in such eylinder 
machines mounted on wheels or rollers in attaching the wheels or 
rollers (or else the opposite ends of the axes running through 
such eylinders) to the framing in such a manner as to be capable 
! of being raised or depressed independently of cach other. Fourthly, 
in so placing one or more of the carrying wheels or rollers of such cylinder 
or ring machines that it may be used as fulera for raising the prongs or 
cutters out of the ground by means of direct leverage which is attached to 
the framing. Fifthly, where such cylinder or ring machines have opposite 
side wheels mounted in bearings, in connecting the lower extremities of the 
opposite vertical guides for such bearings by means of a bolt or stay, and, 
when the position of the wheels admit of it, it is preferred to employ the 
axes of the cylinders or rings as such bolt or stay. 
C49. G. Dixon, Cecil-street, Strand, Loudon,  Plouyhs."—A communication.— 
Dated Vith March, 1861. 
This invention relates to certain improvements in ploughs by mes 
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which they are considerably simplified and re ndered more efficient. : The 
first improvement consists in making the pitch of the plough in two pieces, 
bolted together at the top, which ailows the beam to be raised four inches 
higher than is usual without lengthening the plough. The handles are more 
horizontally placed than in ordinary ploughs, by means of which the plough 











may be raised with greater facility. A small iron plate is placed under the 
beam, and extends as far as the pitch, where it divides into two parts, which 
pass behind the pitch on each side of it, pressing it at a distance of four inches 
below the beam. A small piece of iron connects the two branches, at the 
end of which nutscrews are adapted to the small piece, and to the pitch, 
thereby giving great strength to the latter and to the beam. The coulter is 
arrested when required by means of a rack placed flat on the beam in front 
of the coulter. The axle is divided in the middle so as to form two pieces 
connected by means of another piece forming a screw bolt at its upper end. 
On turning this screw bolt it raises or lowers the axle by its middle, thus 
extending or diminishing the track of the wheels.—Not proceeded with. 

666. C. StEvENS, Charing-cross, London, * Agricultural implements.”—Dated 

16th March, 1861. 

This invention relates to improvements in agricultural implements, 
having for its object the stirring and breaking up of the subsoil after the 
passage of the plough, without mixing it with the upper layer of arable 
ground, The improvements which the inventor makes have reference to 
the implements for which he has already obtained a patent (No. 2,875) dated 
15th December, 1858.—Not proceeded with. 

696. J. RipLey, Stagshaw, Northumberland, *‘ Reaping machines.” —Dated 20th: 
March, 1861. 

This invention relates to the reaping machine known as the “ Australian 
reaping machine,” invented by the present patentee, and successfully 
worked in South Australia, in which the ears of corn or other grain are 
taken hold of by a part of the machine, and either separated from the 
straw, or have the grain beaten or threshed out from them, the straw 
in cither case being left; and the invention consists in combining with 
such ** Australian reaping machine” a knife or cutting apparatus of any 
suitable form for the purpose of cutting the straw near the ground. 

737. J. Spencer, Donerster, ** Harrows.”—D ted 23rd March, 1861. 

This invention relates to that description of harrows known as “ chain 
harrows,” and consists in connecting the rows of links together by means 
of jointed bars through holes in which the links of the harrow are made to 
pass, and are by this means kept in a vertical position, which is a very 
important desideratum. The transverse jointed bars are arranged in such 
a manner that the joints of one bar are placed opposite to the central part 
of the bar, immediately in front or rear of it. All the jointed bars through- 
out the harrow are arranged in this manner. 

757. J. Smit, jun., Coven, and J. B. HiaGs, Brewood, Staffordshire, “ Thresh- 
ing machines.” —Dated 26th March, 1861. 

The patentees claim actuating the several moving parts of the said machines 
by two shafts, in addition to the principal or threshing drum shaft, or by 
three shafts, when arotary motion has to be given to the screen in the 
finishing winnowing machine, the said shafts being driven by two or three 
bands from the principal or threshing drum shaft. 

















Cass 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 


597. J. Bunnert, Deptford, “ Tnprovements in the manufacture oy bricks and 
tiles, aud in machinery for that purpose.” —Dated 11th March, 1861. 

The documents relating to this invention cannot at present be seen, au 
extension of time for filing the final specification having been petitioned 
for. 

598. P. P. Mataran, Rue Lulande, Bordeaux, “ French windows.”— Dated 
llth March, 1261. 

The object of this invention is to construct those windows known as case- 
ments or French windows, partly of wood and partly of metal, so that they 
will be less solid and more elegant in appearance, be easily changed, it 
desired, and the panes of glass fitted in or taken out at pleasure. To effect 
this the inventor proposes to make an outer and fixed frame of wood, a 
middle framing of metal (to be fixed to the wooden casing hinges),and an inner 
framing of wood to receive the glass. Tie-pieces serve to hold the mixed 
frame together. The casement, when closed, is secured by the ordinary or 
ornamental French window bolt, or by any other contrivance.—Not pro- 
ceeded with. 

624. J. JEvFREYS, Norwood, Surrey, “ Construction of houses and footways.” 
—Dated 13th March, 1861. 
* This invention consists in the construction of street galleries for foot pas- 
sengers, carried as bridges over crossings, and running along the level of 
the first floor of houses, which are rendered thereby available for shops, 
these galleries being formed of slabs of glass ground on the face for footing 
and due opalescence, and supported by frames, cross girders, beams, and 
pillars ail of iron, The pillars are hollow, for the descent of water. ‘To 
throw side ways into the lower shops the light descending through the glass 
footway of the galleries, the whole of the space close under the glass, and 
between the cross girders, is occupied by a system of oblong, metallic reflec- 
tors, in parallel lines, and pivoted like louvre boards at mid ends into the 
cross girders.—Not proceeded with, 
626. J.C. CooMBE and J. Wricut, Bridge-street, Blackfriars, London, “ Pii- 
srving stones, bricks, slates, de.”"—Dated 4th March, 1861. 

The patentees claim, First, the exclusive use of a solution of fluo-silicie 
acid, for the purpose of indurating and preserving stones, bricks, slates, 
wood, and other analogous materials. Secondly, the exclusive use and 
application of precipitated silica in the manufacture of cements and 
mortars, Whether employed for building purposes, or in the manufacture of 
artificial stone, terra cotta, and such like materials. 

630. a Cloak-lanz, London, ** Ventilators.”—Dated 14th March, 
361. 

This invention consists of a box or case composed of any suitable mate- 
rial, preferably of zinc ; the outer side or face of this box is perforated with 
small apertures, or formed of wire or network; the inner side or face is 
divided into a series of rectangular or other shaped 8} aces, each alternate 
one being perforated, or of open network ; the edges of this face are turned 
over so as to jorm guides or groov within which a cover or shutter 
slides ; this cover is divided into spaces similar to those upon the face upon 
which it slides ; each of the alternate spaces upon the tace of the slide is 
either perforated or entirely cut away, the other spaces remaining uncut or 
non-perforated. | When the slide is drawn back the cut out portions of the 
slide coincide with the perforated or open network portions of tne 
face below ; when pushed in the opposite direction the perforated or open 
— spaces of the face are covered by the non-perforated space in the 
slide, 
































656. J. Deakix, Birmingham, “ Improvenents in sash-frames and sashes, 
and in balance weights to be used therewith.”—Date 4 lith Murch, 1861. 

This invention consists in dispensing altogether with the use of inner and 
outer casings, back linings, pocket pieces, parting beads, and laths, and sash 
beads, by the employment of tubes, for which the patentee prefers metal 
tubes to contain the weights, and a solid pulley stile grooved to receive 
tongues upon the sashes. The improvements in the sashes consist in 
grooving them upon their edges to receive movable tongues to be inserted 
in the grooves of the sash frame and sash, by which he is enabled readily 
to remove a sash from the frame for glazing and cleaning, without disturb- 
ing any beads or other work, and at the same time obtaining a more perfect 
wind-tight fit between the parts, with fewer angles for the accumulation of 
dust. The cords may be inserted at the back of the pulley stile, and they 
will thus be completely concealed; these cords pass over a wood roller 
secured to the pulley stile above the weights. The improvements in these 
weights consist in making them jointed or articulated, so that they will 
readily pass down the tube, and out at a bead at the bottom, by which he 
dispenses altogether with the pocket pieces usually inserted in the sash 
frame, and obtains a means of instantly adjusting the necessary weights for 
the sash. He can remove them for the purposes of repair without damage 
to any existing work, the bead at the lower ends of the tubes coming out 
under the floor, or at the back of the skirting, allowing an easy mode of 
access to the weights. 
cs9. J. A. Bowron, Canpbell House, Leicester, Apparatus for healing.” — 

Dated 19th March, 1361, 

This invention consists of improved apparatus through which atmo- 
spheric air, heat, and smoke are caused to pass, the said apparatus being se 
constructed as to present a large surface from which the heat radiates, and 
also the heated air passes to be given off when and as desired. For example, 
in adapting this invention for heating Turkish baths, the patentee proceeds 
as follows :—He conveys air from the street through an ordinary area 
grating down a shaft formed of wood, or other suitable material, to a flue 
under the floor of the room which it is desired to heat; the flue passes 
towards a fire hole, and when within about three or four feet thereof the 
shaft bifureates or branches off in two opposite directions, so as to embrace 
by two flues each side of the fire hole. The top of the fire hole is formed of 
a plate of metal, whence the heat from the fuel in the fire hole radiates, 
and, impinging against another metal plate fixed in the brickwork of the 
fire hole, enters by an opening into a large chamber or reservoir of heat 
built immediately over the top of the fire hole. In connection with the 
said hot air chamber and fire hole are two separate flues,one over the other ; 
one of such said flues conducts the smoke from the fire hole under the floor 
of the room, and the other flue returns the smoke into the chimney shait 
situate alongside of the fire hole. A pipe also proceeds from the said hot 
air chamber, and passes in any desired direction under the flooring of the 
room. A perforated plate or plates of metal is or are let into the tloor for 
the passage of heat into the room ; two or more branch pipes are also con- 
nected to the aforesaid hot air pipe turning upwards into the floor of the 
room, and furnished with rotatory ventilators flush with the floor; by these 
means a body of hot air may be let into the room or building, as desired. 
it is proposed to arrange reclining seats or cushions over or upon the afore- 
said flues, and also to leave a small space between the sides thereof and the 
wall of the room through which the heated air passes into the room, 
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736. J. BIvine, 
23rd March, 
This invention consists of a chimney h2ad constructed of terra cotta, zinc, 
iron, or other suitable material, having a cylindrical, octagonal, or other 
shaped tube closed at the top, but provided with an opening or openings in 
the side of the tube, a short distance down from the closed top, for the 
issue of the smoke. This opening, or these openings, is or are covered 
by a chamber formed round the outside of the tube, by means of a 
cylindrical, octagonal, or other shaped short tube attached to the first 
named tube, which chamber is open at top and bottom for the passage of 
the smoke. To both these last named openings the patentee attaches 
coverings or shields in the shape of hollow truncated cones, or octagonal 
or other shaped truncated pyramids, whose smaller openings are large 
enough to leave narrow spaces for the passage of the smoke round the first 
named tube. Or the above named eqerings or shields may have curved in 
lieu of straight surfaces, thus deflecting the wind in both an upward and 
downward direction. Over each of these wind deflectors he places one or 
more similar deflectors, or he places one or more such deflectors over the 
top opening of the chamber, and only one over the bottom opening, or one 
or more at the bottom and one only at the top, according to the particular 
circumstances under which the improved chimney heads are applied. He 
sometimes constructs such before mentioned chamber and wind deflectors 
of angle iron, or of iron of a semicircular or other shaped section, or of a 
similar shape, in any other suitable material. He sometimes forms round 
openings in the side of the first named tube or shield or shields, of angular 
or half cylindrical shaped section, which s:rves to direct any current of 
wind that may enter the chamber away from the aforesaid side opening. The 
chamber and wind deflectu rs are fixed to the central tube by means of round 
or flat stays or partitions, or in any other suitable manner. 


Abingdon-street, Westiwinster, “ Chimucy head.” — Dated 















Cass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 


589. P. Doury, Rethel, France, “ Rifled or smooth-barreled arias, discharging 
projectiles forcibly propelled or not, end load.d by the breech.”—Dated dth 
March, 1861. 

The following is a description of a cannon constructed with these proposed 
improvements :—The central part of the breech of the cannon is lifted 
between two parallel grooves by a lever bolted or pinncd to the knob of the 
cannon, and having its faleram on the carriz and returns by its own 
weight when the pressure is removed. A wrought iron bottom plate, upon 
a dise of the same metal concentric, but completes the system. The bullet 
or ball is ogivo-cylindrical, hollow, and furnished with grooves, in which 
are placed small wings or lugs of lead, zinc, or tin, which take into the 
grooves of the cannon. The projectile, being placed in the cannon (the wings 
or lugs being in its guiding grooves), is followed by the cartridge or charge of 
powder (but with an elastic plug or wad between them), which is followed 
by a piece of leather having the exact diameter of the interior of the 
cannon, and between it and the movable part of the breech is the iron 
obturator. The cannon is secured to the carriage by the trunnions, and an 
arched band of iron, which prevents its giving ander the pressure of the 
lever in raising the movable section of the breech. The improved bullet or 
ball to be fired, at a red heat, is to be made in two parts, the ogival or 
conical part only being heated, and then dovetailed with the cylindrical part, 
which is furnished with the wings or lugs above described.—Not proceeded 
with. 

611. W. Perry, Wednesbury, “ Guan barre’s.”—Dated 12th March, 1861. 

These improvements relate to that description of gun barrels known as 
twisted barrels, and consist in rolling iron of such a section that, when 
twisted into a helix for forming what 1s technically termed a mould, instead 
of the joints or edges abutting one against the other, they shall overlap, in 
such a way that the subsequent process of rolling (which these improve- 
ments permit to be done) for the purpose of welding and elongating shall 
tend to press the joints together rather than to open them. 

616. J. Marson, Birmingham, “ Breech-louding sire-arms and their pro- 
jectiles.”—Dated Lith March, 1861. 

This invention cannot be described without reference to the drawings. 
651. C. J. Burnett, Ainslie-place, Edinburgh, “ Construction of ordnance 

cud other fire-arims, and of projectiles.” uted 15th March, 1861. 

The first part of this invention consists in employing tapering or conical 
tubes, with screw threads cut or formed on the outer surface of the interior 
tube, and on the inner surface of the outer tube, in order that, when the 
interior tube is screwed with force into the exterior tube, there shall be a 
tendency, in proportion to the extent to which the two are screwed together, 
to put the outer tube into a state of extension, and the inner tube into 
a state of compression. More than two tubes screwed within each other 
may be thus used in constructing a barrel for a piece of ordnance or a fire- 
arm. Barrels may be thus made of concentric cones, screwed within each 
other, of iron, siecl, or other suitable metal, and proper breeches may be 
cither constructed with the cones, or they may be applied by screwing 
or otherwise, and the barrels may, as heretofore, be suitably constructed 
for breech or muzzle-loading. In constructing ordnance according to this 
invention the trunnions will be formed, on the outer tube of which a 
barrel is constructed. It is preferred that the tubes used in constructing a 
barrel should each be originally somewhat longer than the length of the 
barrel, and, when screwed together, cut to the required length. In carrying 
out the Second part of the invention, in order that a more advantageous 
construction of chain shot or shell may be obtained, the patentee constructs 
hollow projectiles, of a cylindrical or other desired form, of three or other 
number of parts, which will readily go together, and be caused to retain the 
desired form of the projectiles. He connects the several pieces of the pro- 
jectile by a chain or chains, or by wires or cards, which are placed within 
the hollow projectile, and the parts of the projectile being fixed or retained 
together by any convenient means. He loads such projectile with a charge 
sufficient to separate the parts when exploded. 

662. A. Krurp, Bssen, Prussia, “* Mortars.” —Dated 16th Merch, 1861 

This invention consists in constructing mortars of cast steel, hammering 
the same into the required shape, and afterwards boring. The inventor 
also constructs the mortars without trunnions, and uses the following means 
for retaining them in the bed of their respective carriages. The bottom of 
the mortar is formed of a convex circular shape, having a Y or other 
suitable-shaped groove cut or otherwise formed in and across the bottom of 
the mortar, and in a direction at right angles to the vertical axis of the 
mortar. The bed of the mortar is formed of brass, copper, or other suitable 
metal, and of a concave shape, of the same or nearly the same curve as the 
bottom of the mortar. In this bed is formed a Y or other suitable-shaped 
groove, running at right angles to the groove in the bottom of the mortar. 
To unite the mortar to the bed he makes use of a piece having two Ys 
placed at right angles to each other, and formed in one. These Y pieces tit 
ene into the groove in the mortar, and the other in the bed. For further 
support, and also to facilitate the working of the mortar, or to adjust i 
any suitable angle, he attaches to the mortar in one or more 2e: 
and socket joint, united to a nut which works upon a screw attached by a 
ball and socket-joint to the bed-plate of the mortar.—Not proceeded with. 

8. E. C. Morean, Norwich, ‘* Protecting ships and fortifications.” —Dated 

16th March, 1861. 

For these purposes, in order to apply iron and steel plates with more 

advantage than they have heretofore been applied, and more completely to 

prevent shot and shell from penetrating into a ship or fortification, the 
sides of a ship or fortification are made with angular projecting ribs in 
lines running in the direction from stem to stern of a ship, or horizontally, 
vertically, or otherwise in regard to a fort ion. It is preferred to have 
three such angular projecting ribs for a ship, but this number may be 
varied, and the number for a fortification will vary. The lowest angular 
projection commences below the water line of a ship or floating battery, 
and below the earth in regard to a land fort (when the angular projections 
are placed horizontally) its greater projection coming considerably above 
the line of floatation, or the earth, which, in regard to a ship, will aid 
in preventing the ship rolling. The next angular projection ec 
where the lower one finishes. In the event of a ball or shell striking the 
lower plate, of the lowest angular projection at a point below the apex or 
ridge of the lowest angular projection, the tendency would be to cause the 
ball or shell to be deflected downwards into the water or earth, whilst, if a 
ball or shell struck the lower iron or steel plated angular projection above 
the apex or ridge, the tendency would be to cause the ball or shell to be 
deflected upwards and away from the ship or fort. Such would likewise be 
the action of the next angular projection or projections. In all cases the 
under plated surface of each angular projection will when struck by a ball 
or shell tend to deflect the ball or shel] downwards, whilst the upper surface 
of each angular projection will tend to deflect a ball or shell upwards. 

These angular projections, it is preferred, should be filled up internally with 

timber, and coated with strong plates of iron or steel of such thickness as 

not to be liable to be penetrated by a ball or shell. 

671. E. E. Scorr, Windsor place, Dundee, “ Breech-loading jire-arms.”— 
Dated 16th March, 1861. 

This invention has for its object, by simple means, to combine increased 
facility in loading, with security against the escape of any portion of the 
gases generated by the combustion of the powder, otherwise than at the 
muzzle of the arm, and also to prevent the arm being accidentally or other- 
wise discharged when its several parts are not relatively ina suitable or 
safe position, For these purposes the inner or breech end of the barrel is 
formed with, or has attached to it, three or any other convenient number of 
helicoidal-inelines or cam-lugs placed at intervals around its circumference, 
and the movable breech-piece which carries the nipple and receives the 
charge is provided witha like number of ecrresponding inclines capable of 
passing or being passed when required backward or forward between those 
formed upon or attached tothe barrel, and of acting with them in the 
manner of a screw within its nut. At the inner or breech end of the barrel 












































































around the bore is a recess, suitably formed to receive and constitute a ga 
tight joint, with the frustrum of a cone or other equivalent or suitable 
figure) or otherwise a combination of two or more such frustrums or other 
equivalent or suitable figures) formed upon the corresponding end of the 
movable breech-piece. ‘io the movable breech-piece made as described is 
jointed a tail-piece, which, when the breech is closed, extends backwards 
towards the butt end of the stocks, to which (the stock) its extremity may 
be secured by a screw spring catch or other convenient means. In order to 
load the arm the fastening of the tail-piece, if any, is released, and the 
tail-piece is then turned up upon its hinge or joint, so as to form a lever, 
whereby the breech-piece is then turned upon its axis, thus releasing its 
helicoidal inclines from those attached to the barrel, and enabling the 
former to be passed between the latter, and the breech-piece to be with- 
drawn. The act of turning the breech-piece upon its axis as described also 
removes the nipple from beneath the hammer. After loading the breech- 
piece is pushed forward, so that its inclines are in advance of those of the 
barrel, when the act of turning the tail-piece into its former position causes 
the inclines of the breech-piece to act upon those of the barrel in the 
manner of a screw, as previously described, thus drawing the external or 
male conical part or parts of the one firmly into contact with the corre- 
sponding part or parts of the other, and thereby forming a gas-tight joint, 
which, when the male conical part or parts is or are on the breech-picce, 
the act of firing will tend to tighten rather than otherwise. 

719. J. Vicron, Wadebridge, and J. Pouauase, Bodmin, Cornwall, “ Safety 
Suses.”—Dated 22nd March, 1861. 

In carrying this invention into effect, a metallic tube composed of lead, 
or of any metal or metallicalloy possessing sufficient ductility (although the 
patentees prefer the use of lead), and of any desired bore or calibre, is fitted or 
charged with gunpowder, or other explosive substance or compound adapted 
for such purposes. The tube thus filled is charged, and, having the ends 
closed by compression, is passed between a series of rollers with graduated 
grooves, whereby the diameter and bore of the tube are reduced to any 
required minimum. By this process of rolling, the gunpowder or other 
explosive substance is so tightly compressed as to give slow or steady com- 
bustion instead of sudden explosion, 
743. Sin W. G. ARMsTRONG, Elsiich 

cannon.” —Dated 25th March, 1861. 

In this invention the apparatus for closing the breech differs from that 
used in the gun commonly called the * Armstrong gun” in having a wedge 
which slides horizontally substituted for the breech-screw. This wedge 
slides in grooves to keep it in proper line, and is moved by means of a 
handle connected with bars sliding within limits in grooves in the wedge, 
so that the handle and bars together may be used, not only for drawing up 
and pushing back the wedge, but also as a hammer for tightening and 
slackening the wedge. The breech is closed by a plag or stopper, which is 
analogous to the vent piece in the Armstrong gun, and which slides hori- 
zontally in front of the wedge. This stopper has a projection in front, 
which enters a short way into the bore, and upon the face of this projection 
an expanding cup is affixed to prevent the escape of gas. The stopper 
slides in grooves to lead it into the proper position for entering the bore 
without injury to the cup. A lever is attached to the stopper to press the 
cup into the bore preparatory to firing the gun, and to withdraw it after 
the gun has been fired. The vent hole is in the body of the gun, and in 
order to prevent the gun from being fired before the wedge has been suffi- 
ciently advanced to secure the stopper, a slide is arranged to work to and 
fro over the vent hole, and is so connected with the wedge, by means of a 
vibrating pin, as to cover the vent hole until the wedge is in a position to 
allow the gun to be fired with safety.—.Vot proceeded with. 











Ordnance Works, “* Breech-loading 














Ciass 7.—FURNITURE AND CLOTHING, 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
586. J. H. Jounson, Lincoln’s-inn-felds, London, * Improveuents in eravats 
or covering for the throat and chest, and in the fastenings for the same.”— 
A communication.—Dated Sth March, 1861. 

This invention relates to certain peculiar forms of cravats or scarfs, and to 
a peculiar fastening for the same, which fastening is also applicable to the 
securing of shirt collars,cuffs, ladies’ sleeves, chemisettes, waist belts,or bands, 
shawls, and other articles of dress capable of being so fastened. The improved 
cravat or scarf consists of a neck piece or plain band, to which are sewed the 
two ends of the scarf, in such a manner as to fit partially over the shoulders, 
and, consequently, be well retained in their places by the waistcoat. The 
improved fastening, according to one modification, presents the outward 
appearance of two buttons placed side by side, the one being provided 
with a hook, spring, clasp, or other appliance for uniting it to the counter- 
part button, which is, of course, provided with a corresponding appliance 
to receive the fastening of the first button. These buttons are individually 
attached to the two sides of the scarf or article to be fastened or joined, 
either by means of a stud formed on the back of each button, which fits 
into a button hole made for that purpose in the article of dress, or they 
may be secured to the article by means of sharp hooked claws in lieu of 
studs, in which latter case button holes may be dispensed with, as the 
buttons may be hooked on to any desired part of the article of dress. These 
buttons are ornamented to suit different tastes, and may be made in metal 
or any other suitable material. 

599. A. Myers, Moundsditch, London, “ Boots particularly adapted for ladies’ 
wear.” —Dated th March, 1361, 

This invention consists in attaching a wing or false half-upper to the 
front seam of the boot, the said boot being of different colours, one on each 
side; the wing is also of two coleurs to correspond with the colour on 
either side of the boot, so that by throwing the wing or half-upper from 
one side to the other an entire boot is seen of one or the other colour. This 
wing or flap is to be secured to the lower part of the boot, near the sole, by 
butions, hooks, studs, catches, or other suitable fastenings.—Not proceeded 
























with. 

628. W. E. Grnar, Wellington-street, Strand, London, * Musical instrument, 
parts of which are app! icable to organs, harmoniums, &e.”—A communica- 
tion.—Dated 14th March, 1861. 

The melodeorgue is an instrument with free reed stops of novel combina- 
tion, and has three times the power of any other key board instrument, 
while its dimensions render it suitable for the smallest chapel. The melody 
exists in the upper sound board, and the reversion of air on which it is 
placed being at less pressure than the lower one contributes to the sweet- 
ness of the harmony. The register table, which is, at the same time, the 
table of harmony, fits hermetically to the sound beard, permitting the 
execution of recitatives by the forte, a guide being introduced for that pur- 
P The great power is in the first sound board, which is on the high 
pressure reservoir, and predaces the loudest tones of an organ. The skin 
is apptied on the valve bearers in a novel manner, being first placed thereon, 
and an incision afterwards made, The advantage of little wear or noise, and 
more air than is obtained by any of the various bellows work hitherto 
used in musical instruments, are obtained by simple force in this improved 
instrument, by the adopting of a conical principle of construction, although 
there are but two port vents on the conical tube. The double force has four 
port vents which connect the two conical tubes with the air chamber. The 
triple force has six port vents, of which four adhere to the conical tubes, 
and two to the wind pedals. To each of these divers port vents, which all 
start from one principle, a seventh port vent is added, which feeds the upper 
reservoir and completes this wind apparatus.—Not proceeded with. 

643. J. Breournat, Brixton-road, Surrey, Harimonivms.”—Dated bth 
March, 1261. 

Hitherto the wind has been supplied to harmoniums by means of pedals 
worked by the performer, or by some other person working the bellows, 
The present inventor proposes to use balls propelled by springs from one 
side of a balancing lever to the other, which lever, by rising and falling 
under the weight of the b: works a bellows, and the bellows supplies a 
wind chest. There is a similar contrivance on each side of the harmonium. 
He also proposes to draw out the stops by the use of pedals, instead of by 
hand as hitherto, in the same way as the stops of organs are now drawn 
out. — Not proceeded! with. 

618, A. Granoeg, Holborn, London, “ Tnprovements in the man 
bonnets, waistcoats, and trimmings Jor wearing apparel. 
Murch, 1861. 

The First part of this invention relates to the manufacture of hats and 
bonnets from paper, and consists in shaping the bodies from sheets of paper 
or paper cloth upon suitable blocks or forms, or by moulding or shaping 
them from paper pulp. For the manufacture of waistcoats or vests accord- 
ing to this invention the patentee makes them either from paper, plain or 
enamelled, paper cloth, or of cotton, linen, or other cloth enamelled by the 
processes well known in the manutacture of cnamelled paper, card or 
pasteboard, but he prefers to employ preparations of zine tor this pur- 
pose, 







































facture of hats, 
"—Dated Lith 





683. S. J. Witkixson and G, F. L. Meaty, St, Mary Axe, London, “ Self- 
"—Doted 19th March, 186). 


acting widow Jasteners.”” 
This invention cannot be describcd without reference to the drawings. 


. 3. T. HoLnpex 
186). 
This invention consist 





Birmingham, “ Victorines, boas, &c.”— Dated 25th March, 









in the introduc spring into that part of a 
victorine, bea, ar, mantle, or other like article of dress for females which 
is worn round the neck. The spring which the patentee employs consists 
of a strip or wire of tempered stecl, or other elastic material, bent at its 
middle into an elliptical, or nearly elliptical form, so as to cause the 
victorine, boa, or other article of dress in which it is inserted to clip the 
neck with a gentle pressure, and thereby secure the said article of dress 
to the neck of the wearer. The said spring may ke plain throughout, ora 


co 











portion cf it may be corrugated, to give greater elasticity. 





Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting , 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


437. J. H. Jounson, Lincola’s-inn-fields, London, “ The application of certain 
vegetable substances to th: manufacture of paper pulp."—A communica- 
tion.— Dated 21st February, 1861. 

The following are the vegetable productions which it is proposed to make 
use of in the preparation of pulp for paper making, namely, the fir tree, 
maritime pine, larch, and in fact all conifer, junipers, willows, and osiers, 
tamarinds, plants of the genus spartium, or broom and coparia ; also the 
genus juncus, or rush and genista. Amongst herbaceous plants those of 
the mallow tribe, and the bursaria, as, for example, the bursa pastoris, and 
its varieties, will be found particularly serviceable ; also those of the genus 
hedysarium, the polygonw and cyclamen, the panicum germanicum and 
tall panicum lupinus, the sorghum or millet ; also those plants of the genus 
lepidium or pepperwort comprised under the order of crucifirw ; also the 
dead leaves of the haricot and pea, and of the thistle. The following is a 
summary of the various processes or operations to which the several 
vegetable substances, herein before mentioned, are subjected in their 
manufacture into paper pulp. First, boiling in an alkaline liquor. Second, 
draining off the alkaline liquor from the vegetable substances. Third, 
breaking or bruising in any suitable machine for the purpose of disinte- 
grating the fibres. Fourth, carding in any suitable machine for that 
purpose. Fifth, immersion in alkaline and acidulated baths alternately. 
This alternate use of the baths (the object of which is to permit of the 
recommencing of the alkaline treatment) may, however, be dispensed with, 
but the operation will require a much longer time to complete. Sixth, 
bleaching by any well-known or other suitable process, such as the chloride 
of lime process, for example, but the patentee prefers the process herein 
before described. Seventh, pressure obtained in any convenient manner, 
preference being given to the hydrostatic press, so as to reduce the pulp to 
cakes or masses of small compass easy of transport, 





















455. R. Musnet, Coleford, “Manufacture of cast steel.” —Dated 22nd February, 
1861. 

This invention consists, in the First place, in adding to any mixture of 
granular pig iron, cast iron, or refined iron and pulverised iron ores, or ox- 
ides of iron and oxide of manganese, which said mixture is intended to be 
melted into cast steel, a quantity of pulverised titanium ore, or titaniferous 
iron ore, or titanic acid, or oxide of titanium ; and the patentee then mixes 
the said substances thoroughly, and when mixed he introduces the mixture 
thus obtained into a melting pot or crucible placed in a melting furnace, 
and he heats the said mixture therein until the granular pig, cast, or refined 
iron is melted, and the iron and the titanium, in the pulverised ores, or ox- 
ides of iron and titanium, are respectively reduced and melted and combined 
with the melted granular pig, cast, or refined iron, producing cast steel of 
an improved quality alloyed with titanium. And, Secondly, the invention 
further consists in adding to the mixture of granular pig iron, cast iron, or 
refined iron, and pulverised iron ores or oxides of iron, and oxide of manganeae, 
which said mixture is intended to be melted into cast steel, a quantity 
melted compound, consisting essentially of titanium and iron, such as deoxi- 
dised ilmenite or iserine, or a quantity of a metallic compound composed 
essentially of iron and titanium, and containing also carbon, and either melt- 
ing these said compounds together with the said mixture of granular pig 
iron, cast iron, or refined iron, or dropping the said metallic compounds of 
titanium and iron, or the said metallic compounds of titanium and iron cone 
taining also carbon, into the melting pot containing the mixture of gran- 
ular pig iron, cast iron, or refined iron, and pulverised iron ore or oxide of 
iron, and oxide of manganese, when the said mixture is in a partially or 
wholly melted state, so that the said metallic titanium compounds may be- 
come melted, dissolved, and alloyed with the said mixture of granular pig, 
cast, or refined iron, in order to produce cast steel of an improved quality 
alloyed with titanium, 

















473. R. Musuer, Coleford, “ Manufacture of cast stecl.”"—Dated 23rd February, 
861. 


The essence of this invention consists in the addition of speigel eison, or 
asimilar metallic compound of ironand manganese containing also carbon, 
to any materials or mixture of materials which, when melted, produce cast 
steels alloyed with titanium, and which the patentce terms titanium cast 
steels, which said titanium cast steels are obtained by melting steel, or 
mixtures of materials which, when melted, produce cast steel, together with 
metallic compounds of titanium and iron, such as deoxidised compound 
ores of iron and titanium ; or together with metallic compounds of titanium 
and iron containing also carbon, such as titanic pig metal, obtained by smelt- 
ing and reducing compound ores of titanium and iron in a blast-furnace ; 
or together with compounds of pulverised titanium ores, titanic acid, or 
oxide of titanium and carbonaceous matter; or together with a mixture 
consisting of pulverised titanium ore, such as ilmenite or titanic acid, or 
oxide of titanium and granular pig, cast, or refined iron, 


486. J. Youna, Limefield, Edinburgh, “ Distillation of bituminous substan: 
—Dated Lith February, 1861. 

This invention relates to improvements in apparatus for distilling bitu- 
minous coals and other bituminous substances, and consists in a series of 
vessels or chambers constructed of stone, brick, or other suitable material, 
arranged in any convenient form, and communicating with cach other. 
The following is a description of this apparatus as applied to the distillation 
of bituminous coals for the purpose of obtaining crude oil :—The vessels or 
chambers being placed side by side, or in a circle, or in any other convenient 
position, and first filled with the bituminous coal or other substance to be 
treated, a jet of steam, of the temperature necessary for effecting the distil- 
lation, is admitted into the first vessel of the serics, and, passing through 
the contents of the vessel, raises the temperature thereof to its own heat, or 
nearly so, and is then, by an outlet pipe, carried to the second vessel, 
through the contents of which it passes as bef bemy again carried to the 
third vessel, and so on throughout the series, the oils as they are condensed, 
and the condensed steam, being withdrawn from the vessels. After the oil 
has been distilled off the contents of the first vessel the steam is cut off from 
that vessel and applied directly to the second vessel; the contents of the 
first vessel are then withdrawn therefrom, and that vessel is again filled 
with bituminous coals, or other substances to be distilled, and made the last 
of the series, and so on, so that the process is a continuous one ; the perma- 
nent gas necessarily arising in the process will pass away from the vessel 
which, for the time being, is the last of the series. 


C, Corroy-Re@xautt, Margaret-street, 
* Oils."—Dated 25th February, 161. 

This invention relates to oils which are manufactured or treated by 
distillation, and refers, First, to the manufacture of oils, for which purpose, 
before distilling the resinous or other matter from which the oil! is 
obtained, the inventor mixes or combines therewith a powder, which may 
consist of powdered charcoal or powdered plaster, or of brick, earth, clay, 
steatite, tale, flint, slate, stone, chalk, and ashes, or silicate of aluminiwin 
in a powdered state, or other powdered matter which is neutral to, or does 
not affect the good qualities of, the oil, and which, when the matter is sub- 
mitted to distillation, will combive and form a deposit or precipitate with 
the gummy, gelatinous, waxy, or other prejudicial matters which it is 
desirable to extract from the oils to be obtained, and will separate these 
therefrom. After having mixed the powdered agent with the matter to be 
distilled, he submits the same to heat, and proceeds todistil. He afterwards 
proceeds to a second process of distillation ; but, before so distilling, he 
mixes or combines with the matters to be distilled powdered quick lime, 
combined with carbonate of soda, to which he generally adds chloride of 
lime, and preferably, also, one of the powdered agents mentioned in the 
first process. When he wishes to proceed to subsequent distillation, he 
proceeds before so distilling as he did for the second distillation. The in- 
vention also relates to treating fats and oils already manufactured for 
purposes of clarifying, purifying, decolourising, and disinfecting them, and 
for this purpose, beture distilling them, he mixes or combines therewith 
powdered quick lime, combined with carbonate of soda, generally adding 
chloride of lime, and preferably, also, adding one of the powdered agents 
mentioned in the first process ; he then proceeds to distil.—Not proceeded 
with. 


513. W. J. Hay, Southsea, Hompshive, “ Glue or composition suitable for cover- 
ing the caulking of ships, dc.”—Dated 2xth February, 1861, 

This present invention is for an improvement on a former invention for 
which letters patent were granted to the present inventor for Great Britain 
the Ist February, 1858 (No. 186), and the object of this present improve- 
ment is to render the composition more elastic, and free from the dis- 
agreeable odour of such compositions generally, for which purpose, instead 
of oil or crude naphtha and rough creosote as a solvent for asphaltes and 
caoutchouc, the patentee uses resin oil, and he forms the new composition 
of the following ingredients melted and mixed together. The different 
varicties of asphalte or natural bitumens, vegetable tar, resin oil, with or 
without caoutchouc ; he also sometimes uses vegetable pitch or resin in lieu 
of vegetable tar with the asphaltes and resin oil, with or without the 
addition of caoutchouc; he also uses spirit of turpentine, vegetable naphtha, 
or any spirit or essential oil. 





























48s. Cavendish-square, London, 























514. R. Larsoa, Ince, neav Wigan, © Improvements in the treatment of certaia 
ores containing metals, and in obtaining products t.erefrom.”—Dated 28th 
February, 1861. 

This invention consists in the economical use and application of the gases 
which now go to waste in the manufacture of sulphuric acid, and this for the 
purpose of rendering soluble the copper and other metals contained in the 
waste ores after they have been burned and the sulphur extracted in the 
manufacture of sulphuric acid, and, further, in washing out the soluble 
parts of the metals, 
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529. M. Henry, Fleet-street, London, “ Improvements in distilling and 
vectifying, and in apparatus employed therein.”—A communication.— 
Dated Yet March, 1861. 

According to this invention the matters to be distilled are fed continu- 
ously into a vat, vessel, or chamber in which they undergo distillation, and 
whence they run out as fast as they are distilled, or have parted with their 
volatile or vaporious portions, the heat requisite for distilling being 
obtained by subjecting them to constant and direct contact with “surfaces 
within or behind which, or passages through or along which, steam is con- 
ducted, preferably employing for that purpose a serpentine winding through 
the vessel. The inventor constructs apparatus having comparatively a very 
large surface for the matters to spread over, into which apparatus they are 
run in order to be distilled, and whence they run out as soon as distilled, 
so that fresh supplies are constantly being acted on. A number of vessels 
contrived as described may be arranged one over another, and the liquid and 
wed to circulate or pass from one to the other, so that distillation 
us temperatures, and various products, or pro- 
ducts at different de es, may thus be obtained. In the arrangement of 
apparatus preferred a covered vat or chamber is employed, surrounded by a 
within this vessel is a serpentine or piping bent ir 
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may be ¢ eel on at vari 














jacket or casi: 


parallel rows which is intended for the passage of steam, and passes through 


and into the casing. The cover of the vessel extends to the 
ith, and forms a partition or flue 


the ves 

casing on three sides, but not on the for 

for the steam to e wer more complete! The matters to be distiiled 
supplied through a tube or opening, and they spread over the broad 
surface of the vc el, where they are subjected to considerable heat from the 
steam in the windings of the serpentine, and in the casing, and they run off 
from the vessel after having parted with their volatile products, which 

escape throug oh proper passages ; by these means only a shallow stream of 
material is subjected to distillation at a time, and that ona large surface, 
being exposed the whole time to the heat of the steam, A thermometer is 
added to indicate the temperature, 

543. EO Save, Moorgale-stret, London, “‘ Apptratus to be used in the 
wernufa roof paper, applicable also to coute Ving the motion of travelling 
al fubvies.”’—A commenication.—Dated Ath March, 161. 

invention cannot be described without reference to the drawings. 

554. T. Pevirsean, Brydges-street, Covent-garden, Loudon, * Gluss.”—Dated 

, 1861 
The pate ntee claims, First, the use of machinery generally for the manufac- 

ture of glass in plane or curve sheets, by making use of the pressure 

produced Br the interception of the air contained in the blown piece when 
hanically compressed, Secondly, the use of the special 
machine, the designation and drawings of which are given, or of any other 
machine bared u pon the sume principle, that is to say, of moving against 
each other, two plates having a horizontal, vertical, or circular motion, 
Thirdly, the use of carbon generally, and most especially of the charcoal, for 
the manufacture of glass in general. Fourthly, the dese ‘ribed process of pre- 
paration of the said charcoal, including the process of heating, by which 
the patentee obtains carbon of one piece without any crack — Fifthly, the 
moulds for glass wares, and the blocks for the use of the glass blowers, as 
indicated, Sixthly, the use of the plates described in the manufacture of 
Seventhly, the specified process for the manufacture of lenses, 
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the said piece is me 






oval cylinders. 
504. W. EB. Newton, Chancery-lane, London, ‘* Cementation."—A communica- 
tion Di th March, | . 

The patentee claims for the cementation of iron or steel, where the action 
of the furnac ix continuous, the employment of alkaline carbonates, and 
particularly the carbonates of baryta and of stronti: 1, mixed with a certain 
quantity of powdered charcoal. He also claims the employment of the 
carbonates of baryta and strontia in other processes of cementation, where 
the operation of the furnace is not continuous, but where the process of 
curried on in ordinary furnaces, or in steel melting crucibles, or in reverbe- 
ratory furnaces. He desires it to be understood that, under the head is 
carbonates, above-mentioned, and of which he claims the exclusive use 
included any other salts which, under the influence of heat, and in contact 
with carbon, and the azote (nitrogen) of the atmosphere, are capable of 
producing eyanides which are in reality the ec menting agents. 























576. hs. a. Bn ape, Paris, “* Preserving animal or vegetable matlers.”—A con- 
.~ Dated Fth March, V61. 

These improvements relate to a new mode of preserving any description 
of animal or vegetab'e matters, but particularly meat, fish, or other eatables, 
and consist in depriving the matters to be preserved of a portion of the 
water they contain by the application of what is called in natural philosophy 
tie force of endostosis and exosmosis or by putting them in direct contact 
with suitable solutions or other suitable materials, which will rapidly ab- 

tract the required portion of water from the matters to be preserved, and 
further keeping the said matters thus partly dishydrated sufficiently ex- 
cluded from direct contact with the atmospheric air.— Not proceeded wih, 





os3. G. HoLnanps, Rochester, * Linprovements ia he wmode of, and opparatus 
used in the process of, formentution.”—Dated Gth March, 1861, 

The object of thi sad invention is by certain arrangements 
to cause the beer in the tan or vat always to stand such a level 
that the veast, during the process of formation. shall be deposited as it forms 
on the yeast back, v ut the troable of continually skimming, and at the 
same time obviate the necessity of exposing the surface of the beer,—Not 














proceeded ¢ 





593. J. bacon, Golden-squave, London, “ Apparatus sor obtaining gas."—A 
smunicat Dated 9th March, 1861, 
patentee claims, Firstly, the process of manufacturing hydrogen gas 
in a manner suited for commercial purposes, by passing them over heated 
iron filings or borings, or iron crushed, ground, or pulverised, as described. 
Secondly, nthe heating of the gas retorts or generators with the hydrogen 
t renerated by the precess combined with air and under pressure, as de- 
mate d. Thirdly, the use of the hydrogen gas and air combined under pres- 
sure for heating and lighting purposes, and for all metallurgical purposes, 
us deseribed, 
H. BeckLanp, Barye-yard, Bucklersbury, Loudon, * Iron. 
Marek, 1861 
The pat entee claims the manufacture, reduct , or smelting of iron from 
the ore by the use in the smelting furnace, pot, or other receptacle, of a 
bath of liquid cast iron, into which the heated or semi-molten particles of 
ore may fall, and by being surrounded on all sides by the liquid cast iren, 
will become quickly melted and mixed with the mass, as set forth and de- 
eribed. 
Glo. J. Cimea, Great Portland-strect, London, “ Silvering glass, & 
| 
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°"—Dated 
th March, 

For the purpr 
nintienia, nitrate 
potash and soda); this mixture, 






f this invention the patentee employs a mixture of 
{ silver, with a solution of Rochelle salt (tartrate of 
as ap ‘lied to the surface of glass to be 
siivered, is deposited on the glass as a bright film. The silver is deposited 
at the ordinary temperature of ; thus it is not necessary to heat the 
surface as When other mixtures are employed. The film of silver may be 
trengthened by depositing over it a cheaper metal, such as copper. The 
applicable for silvering other surfaces. It is, 
for example, very useful for giving a metallic and conducting surface to 
articles on to whiel h it is desired to deposit copper by electricity, and where 
the article itself is not a conductor of clectricity. In order to silver the 
surface of paper, or of a woven fabric, or other similar surface, he first de- 
posits the silver on to a polished surtace, such as glass, then attaches the 
fabric thereto by suitable cement, and carefully strips the fabric, together 
with the silver, from the polished surface. In some cases he obtams an 
ornamental effeet by depositing the silver ona surface on which a pattern 
has been produced by dulling a portion of the surface. 
(22, J. oL. Jennion, Ty cmouth, Northumberland, ** Apparatus used vi the 
nanusacture of | "—D ted Wth Marek, Us0l. 

The patentee claims the use, in the manufacture of paper, of a febrie 
made of cotton or other suitable vegetable substance, and with a suitable 
surface, in place of the ordinary woollen felts now usually employed in the 
drying apparatus of papersmaking machinery. 











process above deseribed is a 














640, A. F. Menann, Rue de Strasbourg, Paris, * Taniming.”"—A communica- 
tio Dated th March, V6 

This invention re es to a new and rapid system of tanning leather of 
every kind, and consists, First, in the use of bark in bundles, instead of 
being re luced to powder, as in the ordinary metho Secondly, in the 
peeuliy n nt of the apparatus to be employed ; Thirdly, in the 
employment of carbonic acid and other gas, whether the tanning is per- 
formed in a vacuum by hydrostatic pressure or by the old method ; 
Fourthly, in the mode of operating upon the skins in the} vats ty the 
injection of various gases combined with electric and galvanic currents to 
effect the rapid tanning of the leather; Fifthly, in placing the skins in 
caleareous, magnesian, aluminous, silicious, or ferruginous solutions, = 
whieh are injected various gases in combination with an electric and g¢ 
vanic current for the formation of substances required in tanning ; Sixthly, 
in the mode deseribed for constantly preserving the strength of ‘the tannin 
solution any temperature or condition of the atmosphere, and preventing 
the formation of gallic acid by means of carbonic acid ; Seventhly, the 
application of « arbo nic acid and other compounds of ¢: ~_ to form chemi- 
eal compounds with the mineral substances described ; Eighthly, in ren- 
iable and more impermeable to water by the 
wponification of fatty matters with sulphurets of carbon.—Net pioceeder 
























feather more 





642. J. A. Porous, Furl’s-court, Kensington, “ Certain improvenents in the 


a cture «of ite lead and other 8 t 





salts of lead dire from ores co 
Dat d lith March, 1861. 

Vie docun ents relating to this invention are with the law officers under 
objection, and cannot at present be seen. 





tet r carb- nate of le d.” 


650. W. Lanrnere, St. Mary-at-Hill, Bosteheap, Londn, “ Obtaining and 
oducts of spunt bark, commonly calle t ta — 





utilising t nie 


Da ed 12 ti ‘u arch, 186 





This invention consists in subjecting the tan as it comes from the yard, 








or in other ieciaiiee. or other ai fibre, to dry or destructive distilla- 
tion at certain temperatures. The products of this distillation are charcoal, 
tar, and other oily matters, acid, and gas The tar is subjected to certain 
processes for the purpose of obtaining its various constituents; for ex- 
ample, paraffine, kreosote, naphtha, ‘and other constituents. The acid 
may be obtained from the liquor in the usual way, or in improved appa- 
ratus of the following construction, that is so say :—The patentee employs 
4 metal vessel of suitable dimensions fixed to a conduit pipe situate 
between a furnace and a condenser. He fills the said metal vessel with 
' alkali, which combines with the acid as it passes through the same without 
condensing much of the water vapour, and by these means the acid is neu- 
tralised in an almost saturated condition, without any additional trouble. 
The gas given off consists principally of hydrogen and carbonic oxide, and 
| therefore constitutes an excellent source of heat, which he proposes to 
| employ for he ating the whole apparatus. The aforesaid gas, by the use of 
very simple means, can be made to burn with a luminous flame, and thus 
be rende red applicable to illuminating purposes, 
2. FF. Tracusen and T. Cuayton, Manchester, “ Manufucture of gas.”— 
| Dated lish Marek, 1561. 
| This invention consists in certain improvements in the mode of obtaining 
light, and in the apparatus for r ndering as »heric air, hydrogen gas, 
| carbonic oxide, and other gases of various kinds, luminous, and in charging 
} and impregnating them with matters of a voli itile nature, so that the mo- 
| ified air or gases may be conveyed in pipes like other gases, and may be 
! 




















burned at its issue from properly constructed burner: supply of air 
tained by the use of bellows r , fans, wind, 






asometers 





may be ¢ 
air pumps, water power, water blast, or any other adequate blowing con- 
trivance. The materials which the patentees use are any or all of those 
volatile solids or fluids, such as camphor, ether, alcohol, turpentine, cam- 
phine, and other essential oils, wood spirits, coal, naphtha, benzole, oils of 
wood, oils of tar, turpentine, oils, petroleum, caoutchouc, or matters of a 
similar nature. These matters may be used either singly or in combina- 
tion with each other, and will be better adapted for the purpose of im- 
pregnating air and gases with the requisite amount of carbonaceous or 
hydro-carbonaceous particles if they are further rectitied by distillation at 
any heat below 212 deg. Fah, To produce a gas suitable for heating hollow 
rolle rs, singeing textile fabrics, or other similar processes, they use a retort 
charged with scrap iron or charcoal for the decomposition of steam, which 
is regulated by a self-acting apparatus on the principle of a float acting on 
avalve. This non-luminous gas can be produced by the action of acids, 
er, and any corrodible metals. In carrying out this invention, when 
it is desired toemploy hydrogen gas, or a mixture of hydrogen and carbonic 
oxide, which may be produced by the action of water or steam upon hot 
iron or charcoal, as is well known, they use a regulator for the admission 
of the steam which is self-governing, and which enables them to dispense 
with the use of a gasometer for storing the gas when so required, 

663. J. 1. Tayton, Manchester, ** Renafadere of yas from coal, oit, 

oleaginous substances,”"—Dated Wth Murch, 1861. 

This invention consists, mainly, in improvements upon the apparatus for 
manufacturing gas for which the present patentee obtained letters patent 
(No. 720), dated 2st March, 1800, The present improvements apply to 
apparatus when used tor extracting gas from coal, as we ILas from oil, or 
oleaginous substances. According to these improvements he inserts one 
or more diaphragms within the retort that contains the oil or other 
material, in order to extend the heating surface, and also the travel of the 
gas through the retort, for the purpose of drying or desiccating the gas. 
He applies, in combination with the furnace for generating the gas, a water 
tank, or a series of pipes, which tank or set of pipes receives the heat of 
the furnace that would otherwise go to waste, and supplies heated water for 
domestic or other uses. This he calls the first supplementary application, 
He also applies, in combination with the furnace, one or more ovens or 
drying chambers by which the waste heat is further utilised. This he calls 
the second supplementary application, 

678. C. N. Korruna, Holborn, London, “ Soap.”—Dated 18th Mareh, 1861. 

This invention con-ists in combining with or introducing into soap any 
one, two, or more of the following substances :—Japan wax, bees’ avax, or 
other Wax or Waxy mass, stearine, sperm, and other similar hard and elastic 
substances. ‘The invention also consists in combining with or introducing 
into soap resin, by itself, or together with one or more of the substances 
before named, The substances to be combined with the soap should, by 
preference, be dissolved before being mixed with it. 

634. J. JERVELL, Molde, Nurvway. “ Preparation of Jish aud set animals for 
manure.”— Date: A 19th Ma ick, 1861. 

This invention consists of machinery and a process whereby the fish 
material can be taken in a perfectly tresh condition and converted in the 
course of a few minutes into a state sufficiently dry to be capable of being 
preserved without liability to deterioration, by decomposition, and suitable 
ior manure. For this purpose the inventor subjects the material to 
be acted upon to the action of crushing by means of rollers or a crushing 
apparatus so as to break up all the bony parts of the fish or sea animal to 


















































make them best susceptible of the Cfiect to be produced by the next 
operation He prefers to effect: this crushing by means of rollers of which 
one bas not only a revolving motion, but one at ‘the same time from side to 
side, and of which the surfaces are so shaped as to be best adapted to break 
up the bones. He then at once introduces the broken material into centri- 
fugal machines of the ordinary nature, such, for example, as are used in 
sugar making.—WNot proceeded with, 
Jus. J. Franks, Liftle Tourer-stret, 
prepar tion of teas."—Lated 218 ¢ March kh, 1861. 

These improvements consist, First, in mixing a selection of the finest and 
youngest growths of certain growths of teas in suitable proportions, 
according to the kind of mixture required, and then in submitting the 
sume to the processes sinafter described, whereby they are made to 
ess properties and qualities not to be found in any other description of 
tea. The kinds of teas used tor this purpose are the souchong, flowery 
Pekoe, strong black leafed congou, and Assam for the ** black" t and the 
finest gunpowder and the early buds of the cowslip hyson for the * green” 
tea. After the aforesaid kinds of tea have been well and properly mixed in 
the proportions necessary for use, they are put into a bulk and placed 
between two smooth and highly polished surfaces of metal or stone, and 
subjected toas much pressure as can possibly be applied without injury to 
the leaf. The apartment in which this preliminary process takes place is kept 
at a temperature of 60 deg. This process is continued for seven days, when 
the mixture is removed to a dry room of 0 dey. of temperature, and 
spread npona flat surface, the whole being turned about from time to time 
at regular recurring periods, so as to expose the entire bulk to the 
surrounding he This process is continued for twelve hours, and the tea 
is then passed through an ordinary tea mill, and all the unripe and interior 
leaves carefully removed, The tea is now gathered up and placed in 
hermetically sealed tins and packed in a perfectly dry store room heated to 
a temperature of 90 deg., Where it is left for from four months to six 
months, according to the and quality of the tea. It is then removed, 
put into large canisters, and sealed uP, and in ten days is ready for use, 
717. F. G. Wagos, Issv, near Paris, ** Soap.”-—Detled 22nd March, 1861, 

The sweden proposes to employ as a base in the manufacture of this 
soap the earth known as ** potter sel * from the body or bulk of which 
he separates all matters that do not properly belong to the clay, as they 
would be useless and hurttul to the manufacture. He proposes to combine 
or mix (as completely as possible) the earth or clay with potash dissolved 
in water, in about the following proportion : - Water, say, 1 quart; potash, 
about 2 (trey weight). For household and other ordinary purposes this 
simple preparation will sutice, but for personal (body) use he adds glyce- 
rine, and the perfumes ordinarily mixed into or with toilet soaps.—Net pro- 
cceded with. 

70, VF. VERSMANN, Burry-court, Si, Mery Awe, Loudon, “ Colour. 
2 th March, i261 . 

These improvements relate to the employment of titanium or its coml 
pounds with o ther 1 matters in the production of colouring matter or materia 
—Not proceeded wit 





Loudon, ‘An improved mixture and 
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CLass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
vlectrical Apparatus, Galvanic Batteries, Ye. 








i66. W. O'S. Brooke, Parliane treet, Westminster, “* Apparatus Jor sus- 
ending electric telegraph wires Dated 23 February, !301. 

In carrying out this invention an inverted cup or holiow vessel, by_ prefe- 
rence of cast iron, and of arectangular form, is used, the upper end of which 
is closed, and has formed on it a recess suitable for receiving and having a 
wire fixed therein by selder. The edges of the sides at their lower ends are 
turned up intoa troug h or gutter-like form, On the interior of this inverted 
cup or hollow vessel is fixed another hoilow inverted cup or vessel composed 
of the hard compound produced by combining india-rubber and sulphur, 
and submitting the same to high temperatures cil converted or changed into 
what is known as the hard compound of india-rubber. This inner cup or 
hollow vessel is of like section to the outer cup or vessel above me ntioned, 
but of less dimensions, so as to leave a space in all directions between the 
inner and outer cups or hollow vessels, and suc h space is ~~ d up with melted 
sulphur, This apparatus is placed in an upright pin or support.—Not 
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J81. G. Cuark, 4S di-eq ie London, “ Manulacture end mode of laying 
down subi ¢ electro-telegraph cobles.” 25k Februsry, 1861, 
This invention consis's, essentially, in having a series of branch cables 
springing from the main cable, whereby, in the event of the main cable 
being broken during submergence, the said main cable need not be lost.— 

Not proceeded with, 

549. H. Hirscu, Lambeth, “Insulating and co w the conducting wires 
used for telegraphic purposes.” —Dated 4th March, i801. 

According to this invention the patentee, in the first instance, covers the 



























conducting wire with spun glass, for which letters patent were granted to him 
on the sth day of January, 1s61(No. 117). This spun glass is to be wound 
round the wire, not in a coil or bulk, but in thin loose fibres sufficient to 
completely cover the surface of the wire. He then covers this coating of 
spun glass with strips of tin, copper, or other suitable metal or metallic foil 
wound round in a spiral or other form, the edges of which strips slightly 
overlap. He then passes the wire so cvated through a tin or other fluid 
metallic bath of high temperature, or subjects it to the action of electro- 
galvanism, by which means the interstices between the strips become filled 
up with metal, and the entire surface of the foil covered with a metallic 
base. 

79. T. W. Evans, Rue dela Paix, Paris, ‘* Telegraphic cables.”—Dated 7th 

March, 1861. 

In constructing electric telegraph cables, according to this invention, the 
patentee employs a conductor composed of several wires drawn from metal 
rendered absolute!y pure by a process analogous to that employed in the 
refining of precious metals, or by any other process of refining. As copper 
possesses nearly seven times greater electrical conductibility than iron, he 
adopts copper as the constituent metal of the wire conductor. He combines 
seven copper Wires (drawn from perfectly pure metal) six of which surround 
the remaining one asa centre. Having first placed these wires in parallel 
lines in close contact with each other, he draws them all toyether through 
around holed draw plate. For insulating the conductors of electric tele- 
graph cables he employs three distinct coats, an interior one of pure 
caoutchoue, a second of gutta-percha, and a third of caoutchoue. 

633. J. Smitu, Seaforth, near Liverpool, and 8, A. Cunase, Liverpool, ** Tele- 
graphic ap avratus.” 

This invention consists of two or more beams, the fulcrums of which rest 
on friction wheels, or other convenient bearings, set on the upper ends of 
vertical standards, or on other convenient supports. A movable slide is 
attached on one side of each beam to which a weight is fixed. A thumb 
screw passes through each slide, by means of which the weight may be 
moved backwards and forwards on the beam, in order to produce a perfect 
balance with a connecting rod and piston attached to the other side of the 
beam. The pistons are fitted into glass or metal cylinders, united to each 
other by means of tubes filled with ‘air, mercury, or a compound of essential 
oils, nut oil, and neats’ foot oil ; stopcocks and regulators are fixed to the 
bottom of the cylinders, for the purpose of adjusting them for work. The 
outer ends of the beams act as pointers (and work in front of indice panes), 
and are capable of being elongated so as to indicate to anv nnmber of 
curved columns of characters on the faces of the indice.—Not proceeded 
with. 

710. W. ANDREWS, Woburn-chambers, Henrietta-street, Strand, London, 
** Insul tors for te eleyraph wir s.”—Dat d 2ist March, 1861. 

For the purposes of this invention the wire is supported at the upper 
part of the insulator, which is made by preference of porcelain, and all 
around the point of support is formed a gutter or ditch ; the exterior of the 
insulator forms the outer side or wall of the ditch, and rises by preference 
as high as the point of support of the wire; and is notched at two points, 
opposite the one to the other, to allow the wire to pass to the point of sup- 
port without touching the Walls. Over the whole a cover, also by pre- 
ference of ebonite or porcelain, is placed and cemented down. At the 
bottom of the gutter or ditch holes are formed to allow any water which 
may enter through the notches in the sides or walls to run out. The 
insulator bas a hole formed in it at its lower part to receive the end of an 
iron stem or rod on to which the insulator is fixed by cement. It is pre- 
ferred also to make the lower part of the insulator around the iron stem or 
rod bell-shaped, as is usual, to assist the insulation. 
74S. J. Morgan and A, T. Joy, Upper Thames-strect, E. EDwarns, Beausort- 

buildings, Strand, and J. Tinston, Lower-gore, Kensington, ** Ropes and 
cables.’— Dated 25th March, 1861. 

This invention consists in the arrangement of a spiral coil of wire or 
ribbon, composed of iron or other metal, within a covering of rope com- 
posed of vegetable fibre, metallic wires, or metallic ribbons, in such a manner 
that the stretch of the rope longitudinally is prevented by the resistance of 
the internal coiled wire to a transverse strain. In electric telegraph cables 
for submarine and other purposes, the patentees take a conducting ribbon 
or cone of copper or other metal coiled spirally, or corrugated, or bent in 
such a manner as to allow it to stretch longitudinally to a considerable ex- 
tent without fracture, and they insulate this ribbon or wire by surrounding 
it with one or more coatings of pure india-rnbber, or other elastic insulating 
material, and they place the ribbon or wire thus insulated within the spiral 
metallic wire, covered by the rope of vegetable fibre, metallic wires, or 
metallic ribbons above described. The insulated conducting ribbon or wire 
is thus protected from injury through any transverse strain by the spiral 
coil of wire which surrounds it, whilst the greater part of any longitudinal 
strain is borne by the rope of vegetable fibre, metallic wires, or metallic 
ribbons which surrounds the coil of spiral wire, and the combination of 
parts described allows great flexibility in the cable. 

















753. J. Cuatrerton, Highbury, ond W. Situ, Dalsion, London, * Submarine 
televraph cablis.”—Dauted 25th March, 1861. 

The object of this invention is to prevent the oxidation and decay of the 
metal shield or protecting wires which surround the insulating conducting 
wire or wires, and to add to the strength and durability of the cable. The 
invention consists in coating each wire or strand of wires, of which the 
shield or outer casing of telegraph cables is formed, with an adhesive 
material or composition, such, for instance, as gutta-percha mixed with 
Stockholm tar and resin, as described in the specification of letters patent 
granted to W. Smith, 9th August, 1858S (No. 1,811), on or into which the 
patentees lay yarns, cords, threads, tapes, or ribbons formed of fibrous 
materials, and this, by preference, in a line parallel with the wire, though 
they may be otherwise laid. Sometimes they saturate the yarns, cords, 
threads, or ribbons, &c., before laying them in tar or adhesive compositions. 
And, in the case of tapes and ribbons, they prefer to lay them spirally. 
They then apply one or more coats of gutta-percha, or its compounds, or 
of caoutchouce, or its compounds, or of marine glue, or other suitable water- 
proof compound or substance. In some cascs, before applying the coats of 
gutta-percha or caoutchouc, they lay on another coat of aglhesive material, 
but, in all cases, the outside coat is formed of gutta-percha, or its com- 
pounds, or caoutchoue, or its compounds, or of marine glue, or other 
suitable waterproof compound or substance. 














Ciass 10.—MISCELLANEOUS. 
Including ail Patents not found under the preceding heads. 


482. G. CLARK, aoe U-square, Loudon, “Connecting and fastening together 
blocks, p lates, slabs of wood, metal, d&e.”—Dated 25th February, 1861. 

The patentee » Flt the plan of making and using bevelled or dovetailed 
grooves or slots on one side of plates of metal, wood, or other material, and 
of bevelled bars or tongu:s fitted into and passing through such grooves or 
slots, as a means of connecting and fastening plates in the manner described. 
He also claims as part of his invention the addition of a bolt-plate or bar to 
the bevelled tongue as described, Also, the application and use of a back 
support of wood or iron inside the skin of a ship, between its timbers, 
as a bearing-plate for the fastening of armour plates to the side of a 
ship. 

183. L. A. BiGELow, High Holborn, London, “ Machinery for making bootsand 
shoes "—A communication.—Dated 25th Februsry, 1861. 

This invention relates to a novel or improved arrangement of mechanism 
for sewing the soles of boots and shoes to their vamps or upper leathers. 
This operation can be conveniently effected by the formation of a seam 
Which may pass entirely round the sole, and having but one beginning and 
one ending if desired. This seam is made with a hook or crochet needle, 
where by stitches known as the chain or tambour stitch may be produced. 
4091. R. Trerman, Liverpool, ** Apparatus for drawing liquid substances from 

vessels containing the same.” —Dated Wth February, 1861 

The patentee, in carrying out this invention, forms the improved appa- 
ratus by combining a valve with a flexible teat, pierced with what are 
te rmed leech bite, or other suitable holes, or with any similar apparatus 

-apable of acting ina similar manner to such a teat as hereafter e xplained. 
He places the valve, say, at one end of a tube or passage communicating 
with the liquid to be d awn, say, for instance, liquid food from a feeding 
bottle by an infant; the other end of the tube or passage dips in the food. 
The valve is free to open directly into the base of an india-rubber teat, or 
into a tube entering therein, which teat is pierced with leech bite holes at 
that end which is to enter the infant’s mouth. The valve allows of no 
return through it, and the leech bite apertures, while allowing of the liquid 
substance passing out from the teat, prevent the inlet of air. Each of the 
leech bite apertures acts as a valve. 

492. W. H. James, Old neenpeneng London, “* Means or apparatus for taking 
or catching yish.? ’—Dated 26th February, 1861. 

Thi s invention consists, First, in the employment of bags or balloons in- 
flated with air by any suitable air-foreing apparatus, and made of strong 
materials, and of a spherical, evlindrical, or any other desirable shape, con- 
taining, or partly filled with, water to serve as ballast for the purpose of 
being acted upon by the wind or tide, for dragging, pulling, trailing, or 
trawling nets or ropes furnished with lines, hooks, float-, or « ther ay pro- 
priate contrivances for taking or catching fish; also in the employment, in 
connection therewith, if necessary, of suitable reels, upon which such 
ropes or other apparatus are wound ; end also in having in connection with 
such inflated bags or balloons self-acting spring-valves, wh ~ shall open 

and liberate a portion of the contained air in case the wind or sea should be 
very rough, so as to diminish the resistance in such case py p revent the 
apparatus from bursting, or the ropes, lines, or other ay pli: ances from break- 
ing or snapping asunder. Secondly, in the employment, under certain cir- 
cumstances, of windlasses fixed on shore for the dragging of nets or fishing- 
ropes or lines to and fro between the shore, and mooring blocks, anchors, 
or other suitable apparatus placed and firmly embedded in the sand orm u 
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— 
or fixed to rocks or other substances forming the bottom of the sea or other 
waters at any convenient distances from the shore. And the patentee effects 
the necessary movements of such apparatus by means of pulleys attached to 
buoys, or other floating bodies or vessels formed of leather, metal, or any 
other suitable materials, which buoys or other floating apparatus are 
attached by ropes or lines to chains or cables connected with such mooring 
blocks or other fixtures, so that fish may be so caught or taken at sea or in 
other waters, and conveyed on shore, without the danger and delay incident 
to the employment of fishimg-beats. Thirdly, parts of the invention are 
also applicable in cases oi shipwreck or the stranding of vessels on lee 
shores, and which consist in the use of inflated bags or air balloons, as 
before mentioned, with the spring-valves attached thereto, or any numbers 
thereof that may be deemed necessary for dr: ng a repe or ropes, coiled 
or otherwise to the shore, so as to forma communication and mode of con- 
veyance from one to the other, in order to save life and property, by the aid 
ot and in conjunction therewith of other contrivances, applicable to such 
cases, and well understood. Fourthly, parts of the invention are alse appli- 
cable during great storms and tempests to the saving trom destruction both 
ships and sir crews by arresting their progress by the use of such mooring 
blocks, chains, cables, and buoys, as before described, and as forming a 
essary portion of the means sometimes employed as already stated for the 
aking or catching of fish, and which, when torming a part thereof, may be 
so placed in lines at various points around the coasts of the United 
Kingdom as to jorm the means of safe anchorage for vessels, as well as of 
arresting the otherwise onward course to destruction of vessels when drift- 
ing towards the shore by the force of the wind and tide. This is effected 
by forming a line or series of mooring blocks at short distances apart, and 
extending parallel with the shore or nearly so to the distance of a mile 
more or less, and at about the same distance therefrom, when there is 
sufficient depth of water to allow of any sized vessels riding in safety over 
or contiguous to them, at any state of the tide, and in any weather, to which 
mooring blocks are attached strong chains, ca 4 hing to within, 
say, 2oft. more or less of the surface, the upper ends of which chains are 
firmly united to very strong chains or cables, which are always to be kept 
within the 25ft. more or less of the suriace (as may be deemed expedient) in 
a state of horizontal suspension, or nearly so, by means of ropes, rods, or 
other contrivances attached toa series of buoys or other floating bodies or 
vessels as before mentioned, to which buoys or horizontally-suspended 
chains or cables are attached pulleys, when employed in connection with 
ropes and windlasses for fishing purposes. These buoys are placed at a 
sufficient distance apart from each other to allow of vessels sailing or other- 
wise passing between them (under ordinary circumstances) and over the 
suspended © ibles without coming in contact with them. ‘Then, by means of 
strong hooks or multi-fluked anchors suspended by short chains from their 
sterns or otherwise to a sufficient depth below the suspended cables, so as 
to come in contact with them when drifting towards the shore, and so linked 
and made fast thereto, he not only causes such vessels to be retained, but 
likewise enables them to ride out any storm with safety, with the great con- 
venience of possessing a communication with tie shore by i ‘ 
fishing cords and lines before mentioned, which » 
will serve all the purposes of harbours of refug 
enormous outlay necessary for their constraction, bitthly, } 
vention are alsoapplicable for the dra 1 of small vessels, boats, rafts, or 
other vehicles off the sands, rocks, or throug > surf, or from other 
perilous positions, when need exists or Opportunity offers, as well as for 
dragging vessels of any kind on or through the water, and thus propelling 
them by means of the inflated bags or balloons and ropes and lines before 
mentioned, in lieu of, or in conjunction with, sails or other means of pro- 
pulsion, 












































































R. A. Brooman, Fleet-strect, London, “ Sugar imoul/s.”—A coumunica- 
tion.— Dated 26th February, 1801. 

This invention consists in constructing sugar moulds of materials which 
will not oxidise, such as of organic products, cardboard, pasteboard, leather 
cuttings, caoutchouc, vulcanised or not, and various rigid fabrics rendered 
impermeable by certain coatings. 

404. W. Parisn, New Noith-road, London, “ Tobacco pipes.” — Dated Wik 
rua y, is61. 

This invention consists in introducing between the bow] and the extremity 
of the stem a hollow, spherical, or other shaped chamber, cavity, or reservoir ; 
this reservoir is made in two halves, capable of being casily separated and 
readily re-adjusied for the purpose of cicaning, When required, within this 
reservoir. ‘The inventor introduces a piece of perforated cardboard, tin, or 
other suitable substance covered with blotting paper, cloth, linen, or any 
other absorbent and porous substance. By this means he regulates the 

ssage of the smoke, at the same time purifying and freeing it from the 
ious juices, which are intercepted and remain in the reservoir.—Not pro- 
ceeded with. 

496. . Bantu ir, King-street, Holborn, London, * Roching-hovec.”—Partly 
tion.—Duted 2th February, 1861. 

horse is mounted on a hollow pedestal or a base frame fitted 
with a cross bar which runs through sockets formed in the hind hoofs of the 
horse, and under the belly of the horse. The inventor places a bent spring 
or springs, one end of which 1s attached to a cross bar, near the front of the 
base fraine, and the other end te the horse, just under its chest ; or he may 
use in lieu thereof coiled springs, connecting the hind legs of the horse to a 
cross bar or base irame. The horse is fitted with a saddle, and bridle, and 
stirrups, as usual, and the motion of the child on the back of the horse will 
set it in motion, and cause it to rock on the cross bar that passes through 
the hind hoofs of the horse ; ‘he spring, as it yields to the forward pressure 
of the child’s body, allows the horse to make the plunging movement, 
and then, by its recoil action, throwing up the horse into an elevated 
position. By this arrangement of rocking-horse it will be secn that the 
child, instead of merely oscillating on his seat, will take the movements, 
and, consequently, the exercise, of a horseman.—Net proceedia with, 

497. M. ORENSTEIN, Jewry-street, Aldgate, ** Apparatus for securing watches.” 

Dated 2th February, 1861. 

This invention consists in enclosing the watch within a circular metal 
rim, band, or case, Which is provided with a steel or other strong metal 
guard chain, whereby the watch may be secured or attached to any portion 
of the dress. This metal band or rim is divided so that it may be adapted 
to the watch and removed therefrom with facility when not required, and it 
is provided with a screw stud or other fastening whereby the rim when placed 
round the watch may be secured thereon. ‘Lhis band or rim is made elastic, 
and the fastenings are so arranged that the circumference of the ring or 
band may be lengthened or shortened according to the variation in the size 
of the watch to which it may be applied.—Not proceeded wuk, 

499. J. H. Jonnson, Lincoln’s-inv-fiel s, London, ** Forges.” —A communica 

tion. — Dated 20th Feb. wary, ist. 

This invention relates to certain improvements in portable and other 
rges, Whereby the blast may be heated during its passage through the 
eor blowpipe. According to this invention it is proposed to combine 
re-back and the blowpipe in one, and to torm a circuitous channel or 
air passage inside the fire-back, and in direct communication at one end 
with the bellows or blowing apparatus, and at the other with the nozzle or 
blowpipe. The contact of the flame and heated fuel with the back 
plate heats the air as it passe its circuitous channel.—Not proceeucd 
wdh., 

602. H. J. FP. H. Faveaux, Strand, London, “ Luprovonents in specula and 

in plugs used in connection ther aruh.”—Dated 2th February, 101. 

This invention consists, First, in a new means of dilating the speculum, 
and this the inventor effects by uniting the movable to the fixed blade by 
a joint placed some distance above the base of the blades, and in acting 
directly upon the lower end of the movable blade by a screw, in such 
manner as to cause the upper part of the movable biade to be separated 
from the fixed blade, whereby the speculum will be dilated. Secondly, in 
the employment of an india-rubber or other suitable elastic tube or cover for 
the outside of the speculum, for the purpose of preventing the parts falling 
ito the space formed by the separation of the blades. And. Thirdly, in 
forming plugs used with specula in such manner that they may be readily 
Withdrawn through the speculum aiter being inserted. The inventor 
surrounds the whoie art of the upper portion of the plug with an air 
chamber, which is so arranged as to cover the top edges of the speculum. 
By letting out the air through a tube extending to the base or beyond the 
instrument the plug can be withdrawn. Plugs so constructed may be used 
with dilatable or non-dilatable specula.—J 01 proceedeu with. 
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504. C. StEvENS, Charing-cross, London, ** Iron blinds."—A communication. 
—Dated vith Feb: vary, 1861. 

This invention cannot be described without reference to the drawings. 

508. M. Henny, Fleet-street, London, “ Photography.” —A conmunication.— 
Dated 26th February, 1801. 

According to this invention the inventor combines the employment of 
electric light or of gas light with Moitessier’s mode of obtaining positives or 
positive photographs, photographic proofs, or impressions. By these means 
the artist can photograph without being dependent on solar light, and the 
‘ial light employed in this invention can be controlled so that proofs 
may be obtained of various effects, and faulty negatives corrected, effects 
can be rendered more distinct by throwing an excess of light on parts where 
it way be necessary, and darks can be toned down by shutting off or inter- 
cepting the luminous rays by a screen.—Not pi oceeded with 
516. J. Winsox, Man» ingham, verr Bracjord, “ Apperatus employed in 

_ Sawing wood.” —Duted 28th February, 1961. 

These improvements relate to a combination of means when endless band 
SaWs are employ ed, and are especially adapted to the purpose of cutting timber 
and other large pieces For this purpose the wood to be cut is supported 
upon a table or cart ¢ formed in two parts, so that the saw may pass 
between them, whilst the wood is supported partly on one and pertly on the 
other. Each part of the table is provided on its underside with a Y-rail 


















resting on suitable corresponding Y-pulleys, whilst they are also supported 
on other plain pulleys. By these means the parts of the table are guided 
correctly during motion given to one part by rack and pinion. The other 


portion of the table will be moved simply by friction produced by the weight 
of part of the timber being cut resting thereon, and thus admit of the table 
passing the saw at each end, by which, and the continuous support given, 
the necessity for transoms or movable cross bearers is avoided ; or the two 
parts of the table may be temporarily united at one end. The table has three 
motions given to it, one to carry the timber against the teeth of the saw for 
cutting, and which may be varied in speed as desired ;a second in the reverse 
direction, and at a similar speed, principally useful when the back motion is 
required only for a short distance ; a third, also a back motion, but at a 
considerably increased speed, adapted to carry the table back quickly after 
the completion of one cut for the beginning of another. The band saw 
passes over a pair of pulleys coated with leather, as is usaal when such de- 
scription of saws are used, and the patentee supports the shafts of these 
pulleys on upright standards, and the bearings of the upper of these shafts 
are capable of simultancous motion for adjustment by means of screws 
moved together by a cross shaft, whilst by set screws these bearings may be 
firmly fixed afte [justinent. 

















' 519. R. Tuompson, New Charlton, Kent, “ Cutting or sarcing wood, stone, dc.” 


| with the blades, an endless belt, a rapid reciproe: 


; asuitable c 








—Dater 23th February, 1861. 

This invention consists in an arrangement of saw or cutting blades 
stretched between pulleys or drums, by attaching to each end of the said 
blades a belt or rope passing over the said pulleys or drums, so as to form, 
ting motion being imparted 
to the blades by giving an oscillating or rocking motion to the drums or 

The invention cannot be described in detail without reference 











sk and T. Crowper, Gun Deck, Wapping, London, “ Raising and 
supporting ships and cersels.”—Dated 28th Februcrvy, 1861. 

For the purposes of this invention a hollow platform is employed, divided 
into separate chambers or compartments, having openings and valves for 
adinitting water to flow into and from the several chambers or compart- 
ments ; provision is also made for forcing air into the several chambers or 
compartinents so as to force the water therefrom when it is desired to float 
the platform and vessel thereon, On the upper surface of the platform 
ile and apparatus is constructed, all of which is similar to what 
has before been employed. But, according to this invention, suitable me- 
chani-m is applied to ensure the platform sinking and rising horizontally or 
parallel to the surface of the water, however unequally the platform may be 
loaded. The arrangement of the mechanism for this purpose may be varied ; 
it is, however, preferred to employ in combination with such platform, and 
on either side and end thereof, apparatus similar to what is employed in 
istructing a parallel rule. And such apparatus in each case consists of a 
bar, by preference of wood, though it may be of iron or other metal, in 
which case it is preferred to be hollow, and capable of floating. To the 
under surface of this bar several links or rods are attached at intervals by 
pin joints, and the lower ends of such links or rods are fixed to the bottom 
of the dock or other place, and as such links are all of the same length, such 
bar will at all times be ullel with the surface of the water. On the 
upper side of the bar there are other similar links attached by pin joints, 
their upper ends being attached by pin joints to the platform, and as such 
an arrangement of apparatus is applied, as above stated, on each of 
the two sides, and at each of the two ends, the platform when work- 
ing, and also when risi in the water, will be caused to sink and 
rise parallel to the water's surface. Provision may be made for allowing 
the platform when it has come to the surface to be detached, so that it may 
be floated with a ship or vessel thereon to shallow water, so that the dock 
or other place containing the deeper water may be again and again used 
with other similar platforms to raise other ships or vessels out of the 
water. 

522. J. W. Mort, Clapton, * Pu 
Ist March, 1861. 

This invention consists in a method of securing the flap or flaps, tongues, 
or folding over portion or portions of the above named articles when made 
of leather, Xe. (for the purpose of retaining them when closed in a closed 
state), by forming it or them with a narrow or comparatively narrow part or 
neck. terminating, or followed by a part of greater width than itself, which 
wide part in being passed through a mouth, slit, or opening provided for the 
purpose, and narrower than itself, and subsequently expanding or being 
expanded to its full width, thus secures such flap, tongue, or folding over 
portion sufficient to prevent its becoming accidentally withdrawn through 
the mouth, slit, or opening, but at the same time permits of its ready with- 
drawal when necessary for the purpose of access to the purse or other 
article or division thereof of which it forms the fastening. — Not proceeded 
wih. 



















































*, bags, reticules, pocket books, &c.”—Dated 









E. T. Hvuaues, Chancery-lane, London, “ Timepieces.” —A communication, 
—Dated 1st March, 1861. 

This invention relates to working watches and timepieces so as to dispense 
with the use of keys for winding up, and consists of a fluted button or knob 
being fixed at the top of a rod passing through the pendant. The said rod 
works on # pinion which gears into the winding up wheel, and acts asa 
conductor to a ratehet and sprin A pin is fixed into the pinion wheel 
which slides on the rod as far as it is pressed down by the spring, so that, 
by drawing up the fluted knob, the rod draws up as well as the pinion. The 
ratchet, being caught by its notch into the sides of the pinion, changes posi- 
tion, pushes the spring towards the centre of the pallet plate, and keeps it 
at the end of the extreme angle. The pinion also being pushed by the 
spring towards the same centre, engages itself into the hand wheels, and by 
turning round the knob, the hands turn, and, on the contrary, if the rod is 
pressed on the knob, the pinion pushes down the ratchet, the extreme angle 
of which withdraws from the spring, which falls into a notch where it is 
kept near the circumference, keeping the bevelled pinion from the centre 
and disengaging it; then, if the fluted knob is turned round, the rod acts 
through the pinion upon the winding-up wheel.—Not procecded with. 














526. G. Smitn and J, Carnicn, “ Jinprovements in commodes or closets, and in 
bathing, washing, de.” — Dated 1st March, 1861 

This invention has reference to a previous patent dated 12th October, 

1829, (No, 2,320), and cannot be described without reference to the drawings, 


2Qud March. 1861, 

The object of this invention is to obtain increased rapidity and certainty 
of action. Parts of the apparatus may be repeated, so that two or more 
strezms Of letters may be acted upon simultaneously ; but, in a modification 
for a single stream of letters embodying the present improvements, the 
letters are placed by the attendant upon a movable platform or endless 
cloth, the surface of which is, by preference, horizontal. This endless cloth 
carries the letters gradually forward to the inner end by a movement 
arranged to depend on the letters themselves, in such a way that, notwith- 
standing they may be of very irreguiar thicknesses, they will not be fed 
forward either too quickly or too slowly. The letters rest in inclined posi- 
tions, each with one of its long edges upon and across the cloth. From this 
position each letter is taken in turn by a lifter, of which there may be two or 
more, and introduced between a pair of rollers, one of which carries the 
stamp, duly inked, by suitable means. These rollers draw and pass the 
letter through them, stamping it in its passage.—Not p oceeded with. 


532. A. K. Invine, Glasgow, ‘Stamping or marking liters, dc.”—Dated 














537. C. Stevens, Charing-cross, London, “ An ointment sor the cure of 
sores "—A communication.—Detd 2nd March, 1861, z 
This ointment is composed of the following ingredients :--Litharve, half a 
pound ; strong vine about half a pint. olive oil, about halfa pint. These 
ingredients : first well mixed, and then boiled till they form a thickish 
paste. The ointment is applied by spreading it on paper of an absorbing 
nature, and cut the size of the sore, 









539. G. G. Sanpersos, Park Gate Ivonworks, near Rotherham, “ Furnaces 
used in the manufacture of crmour plates Sor ships,” &e.—Dated Ind March, 
1861. 

For the purpose of heating iron to be rolled into the very large and thick 
plates required for the armour of ships and other structures, the patentee 
employs a furnace somewhat similar in construction to an ordinary 
tory furr that is to say, it consists of two compartments, the 
one the fire grate nd the other the working bed of the furnace, there 
being a bridge between the one and the other. The dimensions of the two 
compartments however, very different from those of an ordinary 
reverberatory furnace, the breadth both of the fire grate and the working 
bed being greater than the length, and, in place of having one flue at the 
further end of the working bed, there are two, one proceeding from each 
corner ; by this arrangement he is enabled to obtain a uniform distribution 
of the heat over the great extent of surface necessary in the fire bed. He 
prefers that the flues should pass into separate stacks, each with its own 
regulating valve, 

540. J. B. CHaussenor, Paris, “ dpparatus for drawing off smoke and 
gases.” — Dated 2ud March, 1561. 

‘This apparatus is composed of a cylinder placed internally open at the 
side; before this lateral opening another cylinder is placed at a distance 
from the opening, and two straight pieces are placed right and left of the 
space left tetween the two cylinders. Another large piece or vane is fixed 
to the exterior of the cylinder on the side opposite to the opening, in such 
wise that the wind will cause this opening to be just opposite to the 
direction of the wind. The apparatus is provided with a cover, upon the top 
of which is a valve held in a socket fixed to the cover; this valve rests on 
the extremity of astem firmly fixed by two cross bars on the end of the 
pipe communicating with the chimney or place to be ventilated. —Not pro- 
ceeded with, 

542. W. E. Newtox, Ciancery-lane, Loudon, “ Machinery for folding 
piper.”"—A communicotion.—Dated 2ud Me rch, 1861, 

‘this invention cannot be described without reference to the drawings, 





















545. J. James, Princes-street, Leicester-aquare, London, *‘ Instrument for 
sharpening slate pencils, de.” —Dated ath Moreh, 361. 
This invention consists of two cutters or flat pieces of thin steel, fixed 
side by side on a picce of wood or other material. The two steel cutters 
are so placed that their edges, which are in juxtaposition, are elose 











together at one end, and a little distance apart at the other, and both are 
placed so as to project a little over the edge of a conical groove, which is 
between them, and formed in the material to which the cutters are affixed HY 
they are fastened to the base piece by means of screws, and the latter work 
in slots in the base piece, thus supplying a convenient means of adjustment. 
When the patentee desires to sharpen a pencil he places the point in the 
groove before mentioned, and, holding the sharpener firmly in one hand, 
he then gently turns the pencil round in the other hand. This brings the 
point of the pencil under the action of one of the blades or cutters, which, 
on the same principle as the action of the tool of a common lathe, takes off 
a thin slice or paring, until it has reduced the point of the pencil to the 
form of a cone, and thereby rendered it ready for being used. 








571. A. D. Mantis, end P. V. Du Tremniey, Rouen, France, “ Communi- 
cating sound signals.”—Dated 6th March, 1861, 

These improvements consist in certain novel modes or methods of 
arranging, combining, and employing apparatus for the purpose of enabling 
either the compression or exhaustion of air to be made available as an 
ent or medium whereby the transmission of sound signals may, with 


rreat facility and certainty, be effected.—Not proceeded with, 








272. G. Eskuoimr, Rotherham, “ Requlating the supply ef water to water 
closets, &e.’’—Dated 6th March, 1861. 

According to this invention it is proposed to employ rotatory vanes, 
which are kept in motion by the descent of a weighted lever, in connection 
with the plug of the cock or the water supply valve, thereby retarding its 
descent, a consequently, ating the quantity of water that is allowed 
to flow, This period may be varied so as to allow more or less water to flow, 
either by increasing or diminishing the size of the vanes, or varying the 
position as regards the centre, or by causing them to feather. These vanes 
may be combined with a rack and suitable gearing for operating upon the 
same, so that the descent of the weighted lever will rotate the vanes, If 
desired a pendulum and escapement movement may be substituted for the 
revolving vanes for the same purpose. 

575. W. E. Winery, Birmingham, “ Ornamenting surfaces 
March, 1861. 

This invention consists in ornamenting surfaces by attaching thereto 
paper, leather, cloth, or thin sheets of other flexible fabric or material, 
which paper, leather, cloth, or other fabric or material, is made to resemble 
tortoiseshell alone or tortoiseshell with metallic devices, 














— Dated Tth 


577. W. Pivpine, Borough-road, Southwark, “ Preserving the avoma and 
other properties of cotice and cocoa srom the effects of the atmosphere," — 
Dated 7th March, sil. 

In carrying this invention into effect the inventor first forms a packet of 
roasted and ground or otherwise treated coffee or cocoa, or compound of 
either, by placing 1t in a mould of any desired form, and then pressing it 
with such great force as to cause its particles to adhere together, or other- 
wise, and after extracting such packet from the mould he immerses it in a 
solution of § ine, having in it aleohol or methylated spirits of wine in 
quantity sufficient, after the evaporation of the liquid forming the solution, 
to render it insoluble in cold water, oer less soluble than such gelatine 
would be without such admixture of spirits of wine. He then allows the 
prepared solution of gelatine surrounding the coffee or cocoa to evaporate 
to dryness, and, if need be, repeats the described processes of immersion 
and evaporation until the prepared gelatine wrapper is about a thirty- 
second of an inch in thickness, The objects of the now hermetically closed 
gelatine wrapper are to prevent the escape of aroma and the deterioration 
and decomposition of the coffee or cocoa, or compound of cither, by the 
effect of the atmosphere, and in the case of coffee to clarify a decoction or 
infusion of it. The packets of coffee or cocoa, or compounds of cither, ean 
be surrounded with thin sheets of prepared gelatine, and the overlapping 
divisions thereof can be hermetically closed by applying to them gelatine 
in solution, and allowing it to dry,—Not proceeded with 




















578. W. S. Kennepy, Bayswater, “*linparting the motion of riding to wooden 
or metal horses.”"— Dated 7th March, U6. 

The object of this invention is to arrange the parts of wooden or metal 
horses so that they may be capable of a quick vertical or trotting motion, 
analogous to that of the living animal. For this purpose the patentee 
applies springs in parts adapted to produce these results, 





546. G. Davies, Serle-street, Li 
cation.— Dated 4th Mar 1861, 

This invention consists of an additional regulator, which not only effects 
the lowering or raising of the iron, but also retains it firmly in the position 
which it should oceupy. The regulator, which is worked simply by the 
hand, and does not sensibly complicate the plane, allows of the regulation 
of the iron to the greatest nicety, according to the work to be performed. 
The plane-iren is connected by a pin to a nut working in diagenal slides 
fixed to the body of the plane behind the upper part of the mouth, and is 
raised or lowered by means of a screw passing through the said nut, which 
screw can be turned by hand by means of a milled head. The brake iron is 
adjusted to the plane-iron by ascrew in the usual manner. The iron is 
fixed, when adjusted, by means of a fork or stirrup attached to another 
screw (also with a milled head) set at right angles to the first-named screw 
and tapped through a bracket or support fixed to the body of the plane in 
front of the upper part of the mouth. This screw acts instead of the wedge 
usually employed, It will be evident that this system of adjusting and 
fixing the iron may be adapted with advantage to almost any description 
of plane. In order to facilitate the handling of the plane it is proposed to 
form hollow grooves in each side of the body of the same in front of the 
iron, to enable the hand to grasp the same more readily. 


neala's-inn, London, “ Planes.”—A communi- 























551. A. V. Newvon, Chancery-lane, London, “ Hook sor hook-and-ey e Justen= 
ings. A commun ication.— Dated 4th March, 1861. 

This invention consists in constructing hooks for hook-and-eye-fastenings 
with a snap or spring-guard which will prevent the casual detachment or 
disconnection of the hook from the eye, the whole being formed of a single 
piece of wire. 

557. W. Th Haserer, Birminghaia, “ Joints or hinges for jewellery, &c."— 
Dated Sth March, 1861. 

This invention consists, in the First place, in making such joints or 
hinges of two or more rings or pieces of metal of any suitable shape, and 
attached, secured, or connected together by means of a tube or hollow rivet 
constructed somewhat in the manner of an eyelet-hole. The connection 
thus formed is arranged in such a manner that the several parts may move 
or revolve one upon the other, The rings, or picces of which the hinge or 
joint is composed, are soldered or otherwise attached to the separate parts of 
lockets, brooches, boxes, watch-cases, or any other articles, and, with the 
tubular or hollow rivet, will form the joints or hinges, and the mea 
suspending such articles by or with such joints or hinges. The same prin- 
ciple of construction may be used in the manufacture of split rings, swivels, 
chains, or other articles to which the same may be applicable. 














558. J. M. Carrer, Semerset Hover, Monmouth, “‘ Boots or other coverings for 
the Jeet.” —Datel 5th March, 1361. 

This invention has for its object, in the First place, the giving of ereater 
pliancy to a thick or clumped sole boot when used in walking, without 
materially affecting the rigidity for supporting the weight of the wearer 
when a rifleman or sportsman is at the kneeling position; and. in the 
Second place, the securing of the boot or other covering firmly to the foot 
without the use of the ordinary appliances, such as laces or elastie webbing. 
The invention is intended to be used more particulariy for soldiers’ boots, 
but is also applicable to the manufacture of boots for other persons. The 
first object of the invention, viz., giving increased elasticity to the sole of 
the boot, is effected by dividing the outer or clumped sole at the point 
where the foot naturally bends, the sections of the outer or clumped sole 
being secured or attached to the inner sole of the boot in the ordinary 
manner, or in any other convenient manner ; and, instead of securing the 
boot to the foot by means of laces, buttons, or side springs, as is usual, the 
patentee effects this object by means of a strap or straps passed across the 
foot, either in the manner of sandal straps, or otherwise through eyes, loops, 
or openings made in or attached to the front part of the boot, se that the 
open part at the front may be drawn tightly together, and the boot held 
firmly on the foot. The strap or straps may then be secured by means of a 
buckle or otherwise. 

563. A. V. Newton, Chancer, 























-lane, London, ** Machinery for forging horse 
shoe nails, spikes, de."— ommunication.—Dated 5th March, 1861, 

This invention relates to a novel arrangement of forging machine, 
whcreby four dies or hammers, arranged in two pairs, are employ 
two hammers of each pair moving in opposite directions to strike 
site sides of the rod to be forged, and the two pairs working at right angles 
to each other, and alternately, the faces of the four hammers being adapted 
to the form of the article to be forged. 


565. W. E. Newton, Chancery-lane, London, “ Fastening for tuttona, studs, 
Lreast-pins, de." —A communication.— Dated 5th March, 1861. 

This invention consists in the employment of a ncedle-pointed spiral, of a 
peculiar form, attached to the under side of a button, stud, breast-pin, 
brooch, or other similar device, for the purpose of securing the same to the 
cloth or other material at any place, without the necessity of previously 
cutting a hole into the material. The inner end of the spiral is bent up at 
right angles to the helical part of the spiral, and secured to the button or 
other device, in place of the eye or loop generally used for fastening buttons ; 
and the helical part of the spiral is so arranged that its inner extremity 
(where it joins the vertical portion) is the lowest, while, at the same time, 
the point is bent down, the whole being so arranged that it can easily be 
attached to the cloth or other materia), but when once attached it cannot 
be taken off, except by turning it backwards, while, at the same time, an 
outward strain is exerted on it. 




















607. T. F. Grirvitus, Birmingham, “ Machinery for raising or shaping * 


metals,” — Dated 12th March. 186i. 
This invention cannot be described without reference to the drawings. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 

Quarterty Meerincs YesterpAy AND ON WepNespay: The Attend- 
ance and the Business: Troumasters’ “ Hopes and fears” relative 
to the Future—Coau Travu: Competition of South Wales Coal— 
GexeraL Hanoware Trapes: Falling off of Orders: The French 
Trade—Descuirtion OF AN Ence Toon Works. 


Yesrerpay the second ironmasters Quarterly Meeting for the 
Michaelmas Quarter was held in Birmingham, the first having came 
off the day before in Wolverhampton, The trade was numerously 
and influentially represented ; but, as had been expected, only little 
business was done. The makers of finished iron reported the trade 
as being in no better condition than it was last Quarter Day. Pig 
makers however, on the contrary, mentioned that in their line the 
current period is a great improvement on the Midsummer Quarter. 
The makers of that description of iron have certainly more orders 
on their books then they had at the former period, The iron will 
have to be delivered over a long date, some of it into as far as the 
end of the first quarter of next y and the prices that they have 
obtained are those of three months ago. Rates for pig iron are still 
being quoted half-a-crown in advance of those prices, but the 
advance is not being realised in actual transactions. Amongst most 
persons present in Wolverhampton and Birmingham there was a 
desire to make the best of things; but the buyers from London, 
Manchester, Liverpool, and Bristol did not make purchases of large 
quantities, nor were they able to afford much encouragement to 
makers by whom they are usually supplied, that a marked improve- 
ment in this respect could be fairly looked for within a reasonable 
period. 

Astheseason advances considerable activity isseen upon the various 
railways carrying coal from South Staffordshire and East Worcester- 
shire into the icultural and other districts, not only to supply 
the present wants, but to make provision for the winter months. 
The demand hy boats upon the canals is on the increase, and there 
is every probability of a pretty good trade being done during the 
ensuing season. The South Wales coal will, however, come into 
competition more than hitherto with the coal of this district, in con- 
sequence of the Herefordshire Railway being now open. Prices 
here must, therefore, be kept low. It is only by a seale of moderate 
prices that we ean successfully compete against the introduction of 
that coal The colliers, who were referred to last week as being 
upon a partial strike, are not yet all at work, but they must soon be 
so, and at their employers’ terms, 

The general hardware trades have suffered a material decrease of 
orders in the past week. The orders that were received immediately 
after the harvest have not been succeeded by others; and in con- 
sequence of the unfavourable winter prospects in the North of 
England the goods usually in demand at this season of the year are 
meeting with but a small inquiry. Where a full-time had begun to 
be worked shert-time will have to be again resorted to. In con- 
sequence of the poor prospects of the home trade 1manufacturers 
wd before the recent “alimentary”? disturbances, began to enter- 
tain some favourable expectations relative to the French market. 
The last Board of Trade Returns showed that such anticipations 
might be fairly indulged in. The general trade between this coun- 
try and France was an increase in August last of 33 per cent. over 
the trade in the corresponding month last year. The following 
table will show the extent to which the trade, in which we are 
mostly interested, participated in the improvement. 
































Exportations to France in the month 
ARTICLES. of August, S61. 
Quantities, Declared valne, 
Isuo, | 1861, | 1860. 1861. 
Coals, cinders, and culm, tons e+ | 130,013 | 120,890 £51,972 | £51,445 


ron, W iz an Ww iM - ’ > ” on 
Iron, wroughtand unwrought, includ-) | 6,282 | 12,831 | 29,708) 66,464 


ing unwrought steel, tons.. 4. fl 
Hlardwares and cutlery, ewts. .. 0... 2,537 | 3,742) 12,217 
Machinery, steam engines, value... .. - = 994 
é allother sorts .. .. ..| — | — 10,581 
Telegraph wires, &e., value .. - | — 7,025 


2,670 3,143 





Copper, wrought and unwrought, ewts. 





Spelter, cwts. .. 2 oc cf oe - 2,100 _ 
Tin, unwrought, Cwts. .e es os ee 1,671 1,224 
Tin plates, value «. ee ee oe oe | - S15 


Over against the loss on telegraph wire we must set an excep- 
tional item in the returns of £93,000 for corn. 

\ fortnight ago we described a few of the leading features of the 
large machine and chilled-roll making firm of Messrs. 'T. Perry and 
Sons, of Bilston. Availing ourselves of the material at hand in the 
current * Tronmonger,” a monthly periodical of considerable value to 
the tradesinen denominated in its title, we now give a rapid sketch 
ofa large edge-tool making works in Birmingham, They are the 
Exchange Works, at Aston. The premises cover a large’ area, and 
the proprietors of it (Messrs. John Yates, and Co.) have other, but 
minor works, in Aston and Pritchett-street, Birmingham. At Aston 
400 men are employed, ‘The tilt or hammer houses form the prin- 
cipal as well as the most interesting part of the works. They eon- 
tain ten large and twosmatller tilt hammers, a sqneezer, a roller, and 
shears, all worked by steam power, supplied by five engines and 
five boilers of about L00-horse power in the aggre zate. The number 
of blows dealt by the hammer generally varies between 75 and 150, 
but may be raised to as many as 350 or 400 per minute. Many edge- 
tools, such as shovels, spades, hoes, mattocks, cleavers, aud the like, 
are partly forged and plated under the tilt hammer. ‘The objects 
having passed through the preparatory stages, technically termed 
moulding, by ordinary hand forging, are spread out under the broad 
face of the tilt hammer, and the work is occasionally facilitated by 
an ingenious contrivance, consisting of a kind of sw ing composed of 
ax board suspended by iron rods from the ceiling. The workman 
ix seated in this swi and is thereby enabled by a very slight 
motion of his feet to advance or recede with ease and rapidity, 
and place himself at pleasure in front or on either side of 
the anvil, as the progressive changes of the work may 
require, In the forging of some of the tools and imple- 
ments the squeezer or hinge press is substituted for the 
hammer, ‘The squeezer consists of two powerful jaws, of 
which the upper is) movable; and the lower, which forms 
the anvil, is fixed. The movable or working part makes from fifty 
to sixty motions per minute. It is set in motion by a erank worked 
by a large fly-wheel. The rollers are the same as the common 
laminating rollers of the sheet iron rolling mills. Their use is eon- 
fined to inferior articles, all the better sorts of tools being plated 




















under the hammer. The shears consist of two cutting edges or | 


Dlades of hard steel, firmly bolted, one to a fixed frame and the other 
to a massive lever, which hinges upon an axle, and is attached at 
the lever end to a connecting rod, moved by a crank from the shaft 
of the engine. The process of making a hatchet and a shovel of 
wrought iron and steel jointly may be thus described. When the 
bar has been divided by the shears into the requisite lengths, which 
then receive the name of moulds, a mould of proper length and 
Width is selected, heated te bright 
welded on to the central part which is intended to form the pole of 
the hatchet. One half the leneth of mould on both sides of the 
central part, on which the steel has been welded for the pole, is then 
thinne: d extended sideways into projections, after which the 
work is folded at the central part round a tapering mandril of the 
section of the intended eye, and welded across the line of demarca- 














dness, and a piece of steel | 


| Approaching completion. 


tion between the extended portion and the untouched tails. The 


tapering mandril is then again introduced into the pole from both 





sides, which serve s to make the eve a little smaller in the middle 
than at the openings on both sides; so that the handle of the tool, 
when carefully fitted and wedged in, will always retain a firm hola 


of it. Whien the eye has thus been perfected a slip of the best cast 
stecl of the required length is inserted between the two tails of the 
iron, as yet of their original size, up to the first weld, and all three are 
welded together tothe properextent. The workis now putinto a hollow 
fire, and the combined iron and steel are then drawn out sideways 
to the required width, under the tilt hammer. After this the tool is 
flattened and smoothed with the face of the hammer; the hammer- 
man dips the hammer in the slake trough and lets fall upon the 
anvil a few drops of the water which it takes up; and the red hot 
metal being struck upon it, an explosion ensues which detaches 
the scales that would otherwise form indentations in the work. 
After this the edges are pared with shears to the required pattern, 
and trimmed with a round faced hammer or a top fuller. The 
parings are used for gun barrels, &c. For shovels two moulds are 
drawn out at one end into along strip. They are then laid one on 
the other, a small triangular space being kept separate by a layer of 
sand placed between to form the coffre; after which the two mouldsare 
joined, and, with a steel slip inserted between, welded together on all 
sides, except the strap and the coffre. he shove-plate is then passed 
through the rollers, and afterwards tilted or “ dickied.” The coffre 
is now opened by the insertion of an appropriate tool, after which 
the work is set, and cut and trimmed into shape. The holes for the 
nails and rivets are then punched out, and the tool is finally treed 
up. When the tools have arrived at this stage of manufacture they 
are ready for the grinding shop, where they are ground either quite 
bright, which means ground over the whole surface of the tool, or 
half bright, or simply at the edges, the underground part being 
afterwards generally either blued or black japanned. After the tool 
has been properly ground it is glazed, or well polished with 
emery. For grinding, Derbyshire and Yorkshire grindstones of diffe- 
rent degrees of density and coarseness are used. ‘he glazing is done 
with the ordinary circular * bobs,” which are generally used dry 
immediately after the tool has left the grindstone. The scrap iron 
of the works, which contains a good deal of steel, is sent back to 
the iron foundry, and made into a superior kind of iron, The 
blast for the forges and hollow fires, &e., is supplied by a revolving 
fan, worked by a small steam engine. ‘The wooden handles for the 
tools are made upon the premises. The handles, or trees, for 
spades, shovels, hoes, forks, &c., are cither -tree handles, 
which are made in one piece, or crutch-tree handles, which are 
made in two pieces, the crutch being put on to the top of the 
handle, ‘I'be eye-tree handles are cut out with a broader part at 
the top, where a small hole is made with a revolving gouging tool, 
and the eye then properly cut out by a small steam saw. ‘To shape 
the handles that are required to be bent the wood is boiled in water, 
then put hot, into a bending machine, where it is gradually twisted 
by serews worked by hand into the required form, 














NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Mersty Docks axp Hanrsovr Boarv: Jimportant Works about to be 
Undertaken — Nontuens Marrers: Border Union and Border 
Counties Railways: Trade of Sunderland: The Low Lights Dock: 
Steamer for Australia: Depression of Trade on the Tyne. 


Business of importance was transacted at the last weekly meeting of 
the Mersey Dock Board. The tender of Messrs. Haigh and Co, was 
accepted for a roof and slide doors to the shed on the north quay of 
the Huskisson Branch Dock for the sum of £8,650. In order to 
afford accommodation to the coal trade of the port it was resolved to 
let 1,800 square yards of land to the Dowlais Iron Company, 1,312 





square yards to Messrs. 'T’. Powell and Co., and 2,583 square yards 
to Messrs. W. and H. Laird upon terms fixed by the board on the 14th 





of September, viz., 1s. per square yard per annum with 5 per cent. on 
the cost of paving, and 74 per cent. on the cost of laying down rails. 


yi 


A report was submitted from the engineer on the best means of 
providing additional accommodation for the corn trades, tegether 
with plans for warehouses on the north side of the Prince’s Basin 
and the south side of the Waterloo Dock. The area of the two blocks, 
the engineer stated, would be 9,700 square yards; the one next to 
the Waterloo Dock would have five floors above the ground floor, or 
seven floors altogether available for the storage of grain, and the 
cost of the warehouses, including railways, roads, &e., would be 
£118,400, while alterations would besides be required in the 
Waterloo Basin at a cost of £12,500. The plans were adopted, the 
engineer explaining that, in his estimate, he had dealt with the ware- 
houses as intended solely for the corn trade, and some of the 
machinery to be used would be specially applicable to that trade, 
although, if desired, other machinery could be introduced. On the 
cost of the warehouses’ interest at the rate of 74 per cent. per 
annum has been guaranteed by the Liverpool Corn Trade AAs 
sociation, A letter was read from Mr. C. Maclver stating that, in 
view of the approaching completion of the steam dock sheds at the 
Huskisson Branch Dock, he begged to remind the board that, although 
he had not been exacting, and had not brought forward the great 
necessity of his firm for additional accommodation, while he knew 
the board were unable to do anything for the relief of the trade, 
still the fact remained that they were located at the Huskisson Dock 
relatively worse off than any other concern at the port. This 
sentence, on being read, provoked some laughter. Mr. Macl ver 
proceeded to observe that as soon as the sheds were ready, he con- 
filently trusted that the board would consider their necessity for 
additional accommodation, to which, on consideration, it would be 
found that they were entitled. As he was shortly about to leave 
Liverpool for an absence of some months he was desirous that his 
communication should not be regarded as a first application, but as 
arenewal of previous applications. The engineer, in reply to a 
question, stated that it had that day been determined to work at the 
sheds, which would oceupy six months. 

We glean several interesting items from the north. The works 
on the Border Union Railway—an important link in the network of 
lines which the North British system is gradually connecting round 
it—are far advanced; among others the summit tunnel, 1,160 yards 
in length, at the water shed between Teviotdale and Liddesdale. 
The contractor commenced sinking the shafts over the route of the 
tunnel shortly after the eutting of the first sod two years ago; and 
notwithstanding that the unfavourable weather has sadly impeded 
operations, the excavations being frequently flooded with water, 
and pumps driven by powerful engines kept constantly at work, it 
has advanced steadily towards completion. The building and roof- 
ing have been going on simultaneously with the excavation, and are 
about two-thirds finished. The water will now have a clear passage 
at each end of the tunnel, and the work yet to come will be much 
simplitied. Southwards from the tunnel, towards Newcastleton, 
there some heavy cuttings and embankments still being worked. 
Beyond Neweastleton a great deal of the permanent way has been 
laid, but in the neighbourhood of Penton the navvies will still be 
employed for some time. The line from Scotchdyke to Carlisle 
will be opened immediately. On the portion of the Langholm 
branch contracted for the works are in a satisfactory state, anda 
arge viaduct is nearly finished. The Border Counties line, which 
joins the Border Union at Ricearton, in Liddesdale, is also well for- 
ward, though there are some heavy embankments in progress near 





























to Ricearton, for which a large quantity of material has yet to be laid. | 





From the tunnel northwards to Hawick the work is also well ad- 
vaneed. A large viaduct near Shankend, of fourteen arches, is rapidly 
setween Shankend and Stobs Castle, four 
miles from Hawick, a good deal remains to be done. Below Stobs 
Castle another massive viaduct has been finished for some mouths, 
and a third, of six arches, over the Slitrig, fifty-three feet above the 
bed of the river, was erected twelve months ago, and the locomotives 
and ballast wagons have been crossing it all through the summer. 
Anything yet to be done between Stobs and Hawick is trifling, and 
the cuttings and embankments are all on a large scale, a rock cutting 
near where the first sod was cut having been worked almost without 














intermission since the commencement. The permanent way is laid 
over most of the approach to the town. The line terminates on a 
long embankment and a viaduct of six arches over the Teviot, close 
to the present North British Station. The station is to be greatly 
enlarged, and the extension will be proceeded with immediately, 
The works over the whole line are of the most substantial character. 
Another section, from Scotchdyke to Riccarton, will, it is expected, 
be ready for traffic shortly. In the course of the past month of 
September 1,000 vessels cleared from Sunderland coastwise and 
foreign with cargoes of coals; in September, 1860, there was one 
vessel more than the above number, but the quantity of coal carried 
was less by 5,773 tons. For six months ending September, 6,078 
vessels cleared from the port foreign and coastwise, and the 
exports were 636,994 tons. There is still a good deal of talking 
about the Low Lights Dock scheme, but not much action at present. 
Thus the Tynemouth Chamber of Commerce has passed a resolution 
urging the steam coal owners, who, previous to the Act being 
obtained, offered to ship coals in the proposed dock, to come forward 
and renew their offer in order to enable the commissioners to act on 
some data as to the probable amount of revenue to be derived from 
the shipments. A handsome new steamer, the Morpeth, built by 
Messrs. C. Mitchell and Co., of Low Walker, for Australia, has 
made a satisfactory trial trip. Trade on the Tyne does not exhibit 
any improvement, and even the large engineering establishments 
which have for months—it may almost be said years—been so 
active, are reducing the number of men employed. For instance, it 
is stated that one of the largest firms has paid off fifty men during 
the last few days. 





PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board ; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Ralizs are firm at prices quoted. 

Scotcn Pia Iron has receded 1s. per ton during the week, the market 
now closing at 49s. for cash, and 50s. three months open. No, 1 Gartsher- 
rie 57s 

SPELTER has improved considerably, the nearest price on the spot is £19 
per ton with a firm market. 

Coprer continues very firm ; higher rates are not improbable. 

Leap has been in good demand. Best English cannot now. be bought 
under £20 per ton, Spanish is also much dearer. 

Tix.—Moderate demand for English. Foreign is rather dull of sale. 
Banca £118 10s,, and fine Straits £116 10s. on the spot, 

TIN-PLATES.— But little doing. 

October 10th, 1361. Moate AND Co., 65, Old Broad-street, London, 
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Chairs se 00 ce of of SIT 6 
GLascow, 9th October, 1861. 

The market during the past week has been extremely flat, and, as large 
quantities of iron have been on sale, prices have receded considerably. 

The demand for shipment is rather improving, and as the price has now 
fallen to 48s. 6d., shipping iron, an increase of orders may be ex- 
pected. 

Shipments last week were 11,683 tons, against 18,157 tons in the corre- 
sponding week of last year, 
Suaw, Tomson, and Moore, Metal Brokers. 





Ramway Works Asroap.—On the recently opened Saragossa 
and Pampeluna line there is a tunnel (at Gallus) nearly two miles 
long, and two bridges of 2,250ft. and 1,625ft. length respectively. 
These bridges, which have been thrown over the Ebro and the Aragon 
are, at once, solid and elegant. The Great Russian Railway Com- 
pany’s system of lines, of which 500 miles are now in operation, will 
receive a great ¢ xtension towards the close of the year, and will be 
entirely completed in the spring, when the company will have 1,060 
miles of railway to work. The works have been executed with 
solidity and durability, capabilities for easy and economical working 
having been regarded rather than mere cheapness of construction in 
the first instance. 
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ON THE INDICATOR. 
By Wray Hu, C.E. 


Mone credit is given to this instrument than its merit deserves, 
for it is not that accurate delineation of the pressure of the steam, 
either on the boiler side of the piston or on the vacuum side, that is 

enerally ascribed to it. All that can be truly said in favour of the 
instrument is this—That it does, to a certain extent, give an ap- 
proximative idea as to what is passing in the cylinder ; an approxi- 
mative idea, also, of the amount of power required for different 
purposes ; and, in the hands of an experienced person, it points out 
the proper adjustment of the valves. So far the instrument is un- 
questionably valuable. 

Nevertheless I must be permitted to repeat my statement—That 
it is not that accurate delineator of the force of the steam, per 
square inch, on the boiler side of the piston, or of the diminuticn 
of that pressure by the efflux towards a vacuum, which is generally 
believed. 

For the indication is affected by, and records the motion of the 
steam both on the ingress side and the egress side. 

I first became impressed with a knowledge of this fact some 
twenty-six years ago, whilst conducting some experiments on fan- 
blast. 

The fan was 20in. diameter, its width 6in., and the speed given to 
it varied from 1,200 to 1,400 revolutions per minute. 

With the view to indicate what amount of pressure was yielded 
by such fan-blast I bent a glass tube 
into the shape of a syphon, the legs 
being parallel to each other, as exhibited 
by the woodcut in the margin. 

One of the legs, which was longer than 
the other, was bent again, at right angles, 
as seen at 6, to unite it with the pipe a. 
The pipe, a, is shown in transverse sec- 
tion. It was through it that the blast 
from the fan was conveyed. 

As the pressure of the fan-blast was 
to be indicated by a column of water, 
some of that liquid was poured into the 
outer leg /, d, of the syphon, and, by its 
gravity, ascended to the same level in 
the leg c, b. 
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a At the back of the syphon (with the 
e marks visible between the two legs) was 
H BB arranged ascale of inches and decimal 
7 parts, by means of which it was intended 
. 8 to ascertain the amount of pressure 
y 6 exerted by the fan-blast, to the four- 
i H hundredth part of a pound upon the 
a 6 inch. 
‘ 3 When motion was given to the fan, 
d 7C and the air was condensed by it, the 


water contained in the bent legs of the 
syphon, instead of rising in the outward leg /, d, which would have 
shown that the compressed air of the fan-blast was of greater pressure 
than the atmosphere, did actually rise in the opposite leg, c, b, thereby 
indicating a partial vacuum ; in other words, the compressed air of th 
fan-blast, instead of forcing the water of the syphon towards the 
atmosphere, was productive of the reverse effect. For the pressure 
exerted by the atmosphere forced the water of the syphon towards 
the pipe of the fan-blast, a; which, hastily considered, might be 
deemed by some persons as conclusive that the atmosphere possessed 
greater density, and was of greater pressure, than the blast from the 
fan in the pipe a; which, I do know, was diametrically opposed to 
the fact. 

After the excitement produced in my mind by this discovery had 
somewhat subsided it recurred to me that M. Venturi had, many 
years previously, found similar effects to take place whilst conduct- 
ing experiments with water. 

My attention being thus irresistibly drawn to the subject, it was 
not long before I sought an opportunity of putting the principle into 
I did so on two several occasions, which I will now 
It was not, however, by fan-blast that the effect was 
produced, but by the unerring test of a column of water. And those 
who read the subjoined statements carefully, and reflect on the 
matter, will not fail to perceive that the self-same causes which in- 
fluenced, controlled, and governed the peculiar effects I am now 
about to describe, must necessarily influence, control, and govern, in 
a similar manner, the notations made by the indicator, and substan- 
tiate, thereby, the truthfulness of my remarks—that the instrument 
does not so faithfully record the pressure of the steam exerted from 
the boiler on the piston, on the state of the vacuum on the opposite 
side, as is so commonly reported of it. 

In the woodcut, next exhibited a,b, c, d, e, represent two pipes 
TT TT made of sheet zinc, of different diameters. 

i The larger of the two extended from the 
top to the bottom of a mine, and the one 
of less diameter from the bottom of the 
= mine to the top, the two being united 
together by a bend-pipe c. 

‘The two pipes, a 6 andc d, were freely 
open throughout their lengths; therefore 

3 were not encumbered by clacks or valves ; 
l = for the arrangement was devised to super- 
= sede pumps and pump-rods, and valves 

: and clacks, in the lifting of water from 
mE mines; and, in lieu thereof, to unwater 
them by a current of air, generated by 
the rotation of a fan, or the reciprocating 
action of a blowing cylinder. Valves and 
clacks, therefore, were not required, and 
vipes made of sheet zinc were found to 

strong enough for the purpose, for the 
pressure of the air employed never ex- 
ceeded 4 lb. per square inch. 

The air, condensed, and thereby put into 
motion by a fan or blowing-cylinder, was 
forced down the pipe a, b, through the 
bend-pipe c, and thence through the up- 
cast pipe d, e, to the surface of the earth. 

In the upcast-pipe, d, e, just above the bend, c, the current of air en- 
countered a body of water, flowing from the reservoir or sump of 
the mine in which the lower parts of the pipes were immersed, 
through five slits, entirely surrounding that pipe, and shown in 
section just above e. By the current of air the water so entering 
the five slits was immediately dispersed into drops, like drops of rain, 
and carried with great velocity to the surface, where, by a peculiar 
and most efficient apparatus, it was re-collected in a solid body, 
measured, and allowed to flow freely away. 

A description of this part of the apparatus is not necessary to 
elucidate my subsequent remarks. I shall, therefore, avoid further 
details. Nevertheless it may be necessary to state that, with air 
compressed by a blowing cylinder to 4 lb. pressure per square inch, 
there was driven from the depths of a mine, through an upcast-pipe 
of 12-in. diameter, as much as 1,350 gallons of water per minute: 
a body of water so great that, had rain descended from the clouds 
with the same velocity, and in the same abundance, it would, in a 
single minute of time, have covered the area of the earth on which 
it fell to the depth of 276ft. 

The pipes, a, b, c, d, e, extended from the top to the bottom of t he 
mine, and the lower part of them was immersed in the water of 
the sump, as I have stated. Therefore, when the apparatus was 
not at work, there was a danger, however well the five slits might 
have been made to be closed, that, from some cause or the other, 
water might percolate through them into the bend; and, at the 
next working of the engine, prevent the air from passing through. 
To avoid the latter the apparatus was designed. : 

To the lower part of the bend, c, was secured a pipe, h, h, f,,f; into 
which a smaller pipe descended, 
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The upper part of it was in conjunction with, and opened into, a 
compound cone, marked 1, 2,3; and from the conical mouthpiece, 
marked 1, of that compound cone, a pipe, &, 4, m, reached to the 
height of 20ft., where it was in connection with a garland or reser- 
voir of water. 

When the stop-cock near to that reservoir was opened water 
flowed down the pipe &, 2, m, and filled it, and, with a pressure due 
to its height, rushed thence, with great velocity, through the com- 
pound cone, 1, 2, 3. By such velocity the air in the pipe that 
descended from the compound cone, 1, 2, 3, into the pipe 7, 7, was, 
by adhesion or friction, or by the lateral communication of motion 
to fluids, sucked into the end 3 of that compound cone, and, with 
its water, discharged from it. And such would have been the case, 
though in a minor degree, had the pipe 3 of the compound cone 
been cylindrical, instead of being formed as a cone expanding out- 
wards, 

By such suction of the air from the small descending pipe con- 
nected with the compound cone, 1, 2, 3, there was a tendency to form 
a vacuum. Hence the weight or pressure of the air in the bend- 
pipe, c, caused the water in that small descending pipe to follow up 
the air in its motion towards 3; and, when the whole of the air was 
exhausted from it, and the water in the small descending pipe had, 
as a consequence, come into contact with the effluent stream, it also 
was sucked in and discharged at the end of the cone. Therefore 
by such adhesion, or friction, or the lateral communication of motion 
to fluids, aided by the weight or pressure of the air in the bend ¢, 
the water was forced from the pipe 7; 7; h,h, and from the bend ¢, 
until the surface of the water which remained was reduced to a level 
with that of the bottom of the small suction-pipe in the pipe 4, /- 
The dimensions were as follow:—The downcast-pipe a, b,was 
29}in. diameter; the upcast-pipe e, d, 17in.; and the bend-pipe 
decreased gradually in size from the larger diameter to the smaller, 
to unite the two pipes together. When the pumping apparatus up 
the mine was not at work, water, as I have intimated might be the 
case, leaked from the sump, in which the pipes a, 6, c, d, e, and 
h, h, f; f, weve immersed, into the bend e, and into the lower parts 
of the pipes 6 and d, until it rose to a level with the water in the 
sump, Which was about 8ft. from the bottom of the bend-pipe c, 
or Sft. Zin, above the bottom of the pipe h,h, beneath the bend ; 
consequently the water rose to the same height in the pipe 7, 4 
which was 4in. diameter, and up the small suction-pipe belonging to 
the compound cone 1, 2, 3, to the same level. 

The downcast-pipe a, 6, and the upcast-pipe e,d, were 120 yards 
long; and the length of the pipe &,/,m, which supplied the com- 
pound cone with water, was 20ft. The water was supplied from a 
water-ring or garland formed round the circumference of the pit at 
that depth, that it might receive and collect together the water which 
oozed through and trickled down the sides of the pit. The 
pipe 4, l, m, was din. diameter, but it was unnecessarily large ; it 
terminated in the compound cone 1, 2, 3. 

The smaller cone, marked 1, had the following dimensions :—Its 
greater diameter was ;44,ths of an inch; its smaller diameter, ,4;ths ; 
and its length, din. The dimensions of the greater cone, marked 3, 
were as follow:—Smaller diameter, ,$ths of an inch; greater 
diameter, 1j;in.; and its length, dyin. <A pipe, ,§,ths of an inch 
diameter, descended from the cone 3 in the manner shown. It was 
9ft. long. 

The water in the pipe &, J, m, was maintained by the water- 
garland or by the water which oozed through and trickled down the 
sides of the pit, to a height corresponding with that of the pipe 
itself, or 20ft. 

By the laws of hydraulics it is well known that the theoretic 
velocity of water, flowing out of an aperture, is equal to that of a 
heavy body falling from the height of the head of water; which is 
found, very nearly, by multiplying the square root of that height in 
feet by 8, for the number of feet described in a second:—Thus, a 
head of 1ft. gives 8; a head of 9ft.,24; anda head of 20ft., 354ft. 
per second. This is the theoretic velocity ; and, from what is equally 
well known respecting the vena contracta, or the contraction which 
all streams undergo when passing through orifices, to obtain the 
actual velocity, the square root of the height, in feet, must be 
multiplied by 5 instead of 8. 

By the experiments of Venturi, Bryan Donkin, and others, it has 
been proved that, when water flows through a compound cone, as 
exhibited by the woodcut, the quantity discharged, and, consequently, 
its rate of speed, is greater than that due to the theoretic velocity 
But as the 20ft. pipe now under consideration terminated in an 
elbow just before its junction with the compound cone, which elbow 
would check the velocity, I am willing to consider the velocity of 
the water through the compound cone as that due to the contraction 
of the stream only. Hence the square root of 20 is equal to 4-472, 
and 4°472 x 5 = 22H{t. per second, which will give us the velocity 
of the issuing stream, instead of 35ft. as above stated. 

I have already had occasion to remark that the diameter of the small 
suction-pipe, 9ft. long, which descended from the lower part of the 
compound cone into the pipe f, /; was y%;ths of an inch, hence the 
diameter of that pipe being y%,ths of an inch, and the velocity of the 
water flowing over it at its junction with the cone, 3, being 22}f{t. 
per second, the time occupied or taken up by any one of the 
molecules of the water, whilst flowing over the orifice of that small 
suction-pipe, was only equal to g}jth part of a second—equal 
decimally to ‘00227 of a second, 

Now, by the laws of gravitation, the space through which a body 
will fall in a given time, in feet, is as the square of the time in 
seconds, multiplied by 165. Hence, 00227? X 16; X 12in. = -0001 
nearly, or about the ten-thousandth part of an inch. By the laws 
of gravitation, therefore, and at the same time taking into considera- 
tion the expansion of the outward cone, 3, from y%ths to 1yyth in. 
diameter, and that too, in a length of 5,t;in., there was not suflicient 
time, during the passage of the water over the orifice of the small 
suction-pipe, for any portion to fall into it. Hence, as the water 
flowed over the orifice of that pipe with rapidity, it caused, by its 
adhesion or friction on the lateral communication of motion to fluids, 
the air to be withdrawn, thereby forming a partial vacuum. The 
weight or pressure of the atmosphere in the downcast and upcast 
pipes a 6, de, then came into action, and forced the water from those 
pipes, and from the bend-pipe c, in a continuous stream, through 
the pipe js; /, A, h, and through the small suction-pipe into the 
cone, 3, of the compound cone, 1, 2, 3, whence it was discharged, 
with the effluent stream, from the pipe &, 4, m. 

At the mine under consideration the height of the small suction- 
pipe was 9ft. Since then I have had, working practically on the 
same principle, another apparatus of the kind, by which water was 
lifted and discharged from a depth of 23ft.; and I have no doubt 
whatever, from the experience | have had, that water may be 
similarly lifted and discharged from a depth of 30ft., and that, too, 
without the remotest chance of derangement. 

Now, it requires but very little reflection to perceive that, as the 
motion of the water through a compound tube, as 1, 2, 3, caused a 
column of water to be lifted to a height of 23ft. above its ordinary 
level, equal to a pressure of 10} 1b. on each square inch, so, also, 
would an indicator be similarly influenced by the motion of the 
steam during its passage from the steam pipe into the cylinder, and 
from the cylinder into the condenser. 

Therefore the diagrams made by the indicator are erroneous. 
They are of a compound character. They are intended, and are 
supposed to represent the force of the steam as exerted on the 
piston, and the state of the vacuum in the condenser, but do not. 
The diagrams literally are composed of partial representations of 
those desiderata, compounded with the motions of the steam, to 
which I have referred. 

By the preceding statements it will be perceived that, whether 
the column of water in the pipe 4, 4 m, was of sufficient height to 
raise water by its motion from a depth of 9ft., as was the case in the 
first experiment, or from a depth of 23ft., as was the case in the 
second experiment, the tendency to the production of a vacuum was 
the only effect exhibited by the apparacus. It did not, in the 
remotest degree, give any indication of the pressure, or force, per 
square inch due to the respective columns of water in the pipes 





k, 1, m, or that the pressure of the column of water in the second 
experiment, which raised water to the height of 23ft., was greater 
than that of the first experiment, which raised it to the height of 9ft. 
only. In short, all that the apparatus indicated was, in either case, 
the amount of suction, or tendency towards a vacuum, produced by 
the velocity of the steam. 

By parallel reasoning, therefore, it becomes evident that similar 
effects must ensue from the motion of steam, and that the indicator 
must be influenced by and denote such motion. For there cannot 
be a question as to the fact that, had the small suction-pipe which 
descended from the compound cone 1, 2, 3, into the pipe f, f, been 
removed, and an indicator had been substituted, such instrument 
would have denoted the pressure inwards due to the velocity of the 
water, and not any portion of the pressure outwards due to the 
column of water by which that motion was produced. 

In illustration of this statement, when conducting some experi- 
ments with fan-blast, produced by a fan 6ft. diameter, and making 
about 1,500 revolutions per minute, the air being forced through 
pipes of the length of 650ft., so long as the downcast-pipe and 
upceast-pipe remained fully open, and the current of air, as it passed 
through them, was unimpeded, except by its own friction, a water- 
gauge, made similarly to the one we have described, exhibited a 
pressure inwards, or towards the pipes, of gb. per square inch—in 
other words, a vacuum, or sucking in of the air, to that extent, pro- 
duced entirely by the motion of the air in its passage through them. 
But when a body of water was allowed to flow through the five 
slits into the upcast-pipe, and the motion of the air was reduced by 
its weight, the water of the gauge rose in the opposite leg, or pressed 
outwards, thereby indicating that the pressure of the fan-blast in the 
pipes exceeded that of the atmosphere, precisely in the same way 
that the pressure of the steam on the boiler side of the piston exhibits, 
by the indicator, a force outwards, or beyond the atmosphere, of so 
many pounds per square inch. But, though indicating @ pressure 
beyond the atmosphere, the water-gauge did not truly indicate the 
exact force of the fan-blast, for part of that force was consumed by 
the retarded motion of the air in impelling the water in the upeast- 
pipe to the surface of the earth, as may be known by the following :— 

The amount of compression, or pressure per square inch produced 
by a fan-blast, depends upon the velocity of the periphery of the fan- 
blades in a second of time. Consequently, when a fan of given dia- 
meter is making the same number of revolutions per minute, it 
always condenses the air to the same amount of pressure per square 
inch, however the air so compressed may be applied. 

Now the 6-ft. fan under consideration was kept at a uniform 
number of revolutions per minute, and results were as follow ;— 

When the bore c,and the lower portions of the downcast and up- 
cast-pipes were filled with water to a height equal to the surface of 
the water in the sump of the mine, no air could flow through them, 
It was compressed, therefore, in the downcast-pipe, and exhibited a 
pressure outwards of $1b, per square inch. On the contrary, when 
the bend was relieved of the whole of its water, and the air had un- 
obstructed passage through the pipes, the water of the gauge indi- 
cated a pressure inwards, as I have before stated, of 31b, per square 
inch. It ought to have exhibited 3 Ib., which shows that the retarda- 
tion of the motion of the air, produced by its own friction, was 
equivalent to the loss of } 1b. per square inch. 

Again, when a body of water was allowed to flow through the five 
slits into the upcast-pipe, in such quantities as could be carried 
upwards by the current of compressed air, and the gauge indicated a 
pressure outwards of 1b. upon the inch, it showed that 4 1b. weight 
of water was in the upcast-pipe per square inch, and that the 
difference between that and the #]b. was consumed thus—}1b. in 
overcoming the friction, and } 1b. in imparting the retarded motion. 

The statements thus made are sufficient. They canpot fail to 
impress every thinking mind with a knowledge of the fact that the 
notations of the indicator must be similarly influenced by the 
notions of the steam, both on the ingress side and the egress side. 

These remarks are made, not with the view to decry the employ- 
ment of a very useful instrument, or to underrate its value, but to 
point out the necessity of applying it to such part of the steam 
cylinder as is the least influenced by steam motion. Above all, toavoid 
placing it in too near proximity to the points, where, of course, the 
motion is greatest. 

The notations of the indicator err less from truth on the steam- 
pressure side of the piston than on the vacuum side. For the 
motion of steam towards a vacuum, from its own inherent force, is 
surprisingly great, as may be known by the subjoined table. 

The pressure of the steam in the cylinder, when the vacuum port 
is opened, is assumed to be equal to that of the atmosphere, or to 
15 lb. per square inch, towards a vacuum. 


Velocity of Steam towards a Vacuum. 














an % ee J Further reduced 
Pressure of the Theoretic velocity Velocity reduced by 10 feet pipe 
steam towards @) “s+ \himpeded by passage 3inches 
vacuum. I ’ through port. diameter. 
In pounds. In ft. per second | In ft. per second. | In ft. per second. 

Atmosphere — 1,618 1,040 936 
14 1,563 1,005 905 

13 1,506 968 871 

12 1,447 930 837 

ll 1,385 891 802 

10 1,320 849 764 

ov) 1,253 86 725 

8 1,181 759 683 

7 1,105 710 639 

6 1,021 658 592 

5 934 600 540 

4 835 636 | 482 

3 723 465 419 

2 591 380 342 

1 | 418 269 242 

0 } _- — = 








Now, as the vacuum in the condenser of a steam engine is never 
perfect, inasmuch as air is liberated from boiling water, and the air 
so liberated from the boiler is carried with the steam into the 
condenser, the greatest velocity of the steam must not be taken at 
936ft. per second, which is due to atmospheric pressure, but at 871ft. 
per second, which is due to 13]b. pressure per square inch, as per 
table ; for the imperfection of the vacuum of the condenser can never 
be considered at less than 2 Ib. per square inch, 

Therefore, if I take a high-pressure expansive condensing steam 
engine, of 30in. diameter, 6-ft. stroke, and making 360ft. of stroke 
per minute, and with the steam and exhaust pipes of sin. diameter, 
the time occupied in condensing the steam, so as to leave 2 1b. per 
square inch of imperfect vacuum in the condenser, will be two- 
tenths, or one-fifth of a second. 

For the subjoined give the modes of computation :— 

Diameter of steam cylinder, 30in. = 707 in. area. 

Length of stroke, 6ft., with an allowance 
of 2in. additional, from the piston not 
reaching to the top or bottom of cy-~ 
linder, and from the steam otherwise 
lying within the parts, making toge- 
ther 6ft. 2in., the equivalent of which 
Is—- 

Diameter of steam and eduction pipes, 8in. = 50}in. area, 
Iience, 707in. X 74in, = 52,318 cubic inches. 

In other words, 52,318 cubic inches of steam must be discharged 
from the cylinder into the condenser at each stroke; and as the 
piston is assumed to make 36vft. of stroke per minute, and the 
length of the stroke is 6ft., the entire stroke of 6ft. must be accom- 
plished in one second of time. 

For 360 + 6 = 60; 
hence the piston makes sixty strokes per minute, or one stroke 
per second. 

I have given the velocity of the steam towards a vacuum at the 
beginning of the stroke, or when the pressure of the steam is equal 


74in. 
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to 131b. per square inch at 871ft. per second, which is equal to 
10,452 linear inches. Therefore, as the area of the exhaust pipe is 
equal to 50}in., the quantity of steam that would flow through it in 
a second of time at that rate of velocity is 525,213 cubic inches. 

For 10,452 50} = 524,213. . 
Hence, as the quantity of steam to be emptied from the cylinder 
in a second of time is 52,318 cubic inches, and the rate of flow is 
525,213 cubic inches, the time occupied in emptying the cylinder, 
at such velocity, is one-tenth of a second. 

For 52,318 + 525,213 = -1 or jth second nearly. : 

Consequently, as it is well-known that a vessel, when emptying 
itself, as is the case with the steam cylinder, takes twice as long as 
it would do to discharge the same quantity of fluid, had it been kept 
full, the time occupied by the steam cylinder, in emptying itself 
under the above proportions, is equal to 4,ths, or }th of a second. 

Generally speaking the ports and pipes are not so well arranged 
and proportioned as those given above; and the time occupied 
varies from ‘25, or 4th of a second, to “33, or 4rd of a second. 

By adding up the numbers in the last column of tse table, and 
dividing by 16, the average velocity of the steam will be found to 
be 490ft. per second, which, it becomes evident, must seriously 
affect the notations of the! indicator, should it be arranged near to 
the ports, or where the velocity is greatest. 

Indeed, to this cause may be attributed those differences of nota- 
tion between the top and bottom of a cylinder, which sometimes 
occur, although the ports, passages, and valves are in every respect 
alike. Lhave known instances where such differences of notation 
have amounted to 1,in. of mercury, and where the parties, acting 
on my suggestion, have changed the positions of the indicator at 
the top or bottom of the cylinder, and have then found that both 
notations have accorded. . 

It would be a complex task to endeavour to define, theoretically, 
what the amount of error is, as recorded by the indicator, duriug 
the passage of the steam from the steam-pipe into the cylinder, or 
from the cylinder into the condenser, even for an engine of known 
proportions. It would be still more difficult to end ..vour to elu- 
cidate the errors of notation, for steam engines the various 

wers. In two engines of equal size, were the | ressure of the 
steam in the boilers and the state of the vacuum in the co: densers 
the same in both, the errors of notation would vary. Such would 
be produced by differences in the lengths of the steam and eduction 
pipes, the greater or less accuracy attained in the adjustment of the 
valves, and the rates of the piston’s motion. Enough, however, 
has been said to direct the attention of those who use the indicator 
to this very important subject. 








Tue Acciwentan Deatu Insurance Company.—So precarious is 
the tenure of life—so sudden and unlooked for those accidents 
which precipitate the sufferer into eternity—that it behoves every 
thinking, provident man to instantly prepare against the occurence 
of such a contingency if he really desires to preserve those depen- 
dent upon him from those privations and indignities so often the 
fate of the poor-house inmate or the recipient of charity. The recent 
fearful accidents on the Brighton and Hampstead Junction lines 
forcibly, though painfully, illustrated the imperative necessity for 
such a provision. No matter whether the mode of transit be the 
steam boat, the ship, the railway, or the ocean, equestrian or 
pedestrian, the risk is proportionately the same, both as to accident 
and death—and, despite all our care, anxiety, and caution, though 
we may start on our journey in the morning in good health and 
spirits, the evening may find us in an hospital ward with a broken 
limb, a complicated fracture, or a fatal contusion. Though 
it is our duty to take every precaution, and guard against 
wanton carelessness, yet we can never escape that liability 
to danger, and, therefore, must always hold ourselves pre- 
pared for such an occurrence. The Accidental Death Insurance 
Company has supplied that hiatus which bas been so long and 
severely felt by the public generally, and furnished an easy and 
most efficient method of securing both sufferer and survivors from 
the miseries of poverty and destitution. The premium, tariff, and 
general arrangements of the company are based upon liberal and 
comprehensive plans, founded upon the relative ratio of sickness 
and health, as exhibited in bills of mortality, and includes not only 
compensation to the survivors for fatal accidents by riding, driving, 
hunting, boating, shooting, skating, railway, steamboats, farming, 
machinery, tools, fire, rifles, at home, in the field, shop, factory, in 
foreign climes, and on the ocean, but also guarantees to the insurer 
himself a liberel weekly allowance during the whole time for which 
he may be disabled from his business in the event of a non-fatal 
accident. And all this immense benefit can be obtained by the pay- 
ment of a small annual premium. For instance, £1,000 can be 
secured in case of death, and £6 weekly in case of disability from 
injury, by paying 15s. per annum if for railway accident only, or £3 
per annum for any description of accident incidental to hunnan life.— 
Commercial Daily List. 

A New Teveorarn Route to America. — A Russian official 
examines the various modes in which it has been proposed to 
establish telegraphic communication between Europe and America, 
and offers what he conceives to be a solution of the difficulty. The 
Russian Government have already made considerable strides in the 
establishment of a system of telegraphy across the empire. It may 
he within the recollection of our readers that when Pekin was 
taken, and finally when peace was concluded with China, it was 
owing to the Russian Government and their system of telegraphs 
that we were indebted for the first information which reached us 
respecting those events. Already a line of telegraphs is being esta- 
blished across the Ural Mountains to Omsk, which, connecting 
Europe with Asia, will be extended, in 1863, to 'rkutsk, and will 
connect the Russian ports through the Sea of Japan and the 
Amoor. In the following year it is expected that an uninterrupted 
telegraphic communication will exist between St. Petersburg and 
the Pacific. So far, assuming that the projects of the Russian 
Government will be realised, no difficulties seem to lie in the way of 
sending telegraphic messages with requisite despatch from Europe 
to the shores of the Pacific Ocean. The Pacific Ocean, as it 
passes northwards, gradually narrows itself till it terminates in the 
channel which separates the Asiatic and American continents, This 
channel, known by the name of Behring Straits, is at its narrowest 
pointabouttifty miles broad. Regarding solely froma submarine point 
of view the proposed line of telegraphiccommunication this vouldseem 
the most favourable poin at which to connect the continents. The 
adjacent countries, however, clad in perpetual ice, are unit habitable, 
and the establishment of telegraph stations, or aerial lines (wires 
supported on poles) across them would be impracticable. — It is out 
of the question, therefore, to go so far north. Ata point further 
south, however, though the distance between the —_ coasts is 
as great as that beween Ireland and Newfoundland, opportunities 
are presented, in the opinion of the author of this report, eminently 
favourable for the establishment of telegraphic communication, A 
range of islands, called the Aleutic Islands, are scattered over the inter- 
vening space. A telegraphic cable, it is contended, might with ease be 





laid down between those islands and the mainland on either side. | 
Two modes present themselves of accomplishing this object. The | 


one by making each island, as itis in turn traversed, available for the 
establishment of aérial lines, and adopting the submarine system 
only where absolutely necessary, namely, in connecting the several 
islands with each other, and the group with the mainland. The 
other consists in adopting the submarine system throughout, and 
carrying the cable along the coasts of the island. instead of across 


them. The former plan is condemned as impracticable, and the latter 
proposed as the safest, though most expensive, mode of proceeding. | 


sed ou as the 


Some dozen resting places, so to speak, have been 
As we 


points to which the submarine cable should be atta’ ed. 


intend again to refer to this subject in connection with the line of 
telegraphs proposed to be thrown off to the south from the Amoor 
for the benefit of the East Indies, we will only observe now that 
many difficulties present themselves, to our mind, to the adoption of 
the proposed system which have been either overlooked or slurred 
over by the projector.—Morning Post. 





SIR WILLIAM CUBITT, F.R.S., &c. 


Tue engineering world has lost another of its notabilities in the 
person of Sir William Cubitt, who expired on the 13th instant, after 
an illness which had prevented him for some years from following 
his professional career. He was a very early member of the Institu- 
tion of Civil Engineers, of which he was one of the presidents. He 
was an eminently practical man, and had entrusted to him many 
important and difficult works, which were executed very success- 
fully. In early life he made some eminently useful inventions in 
several branches of mechanics; and, when the Great Exhibition of 
1851 was projected, the supervision of the construction of that novel 
building was entrusted to him, and on the successful termination of 
that work he received the honour of knighthood. ‘The last great 
works upon which he was engaged were the two large floating 
landing stages in the Mersey at Liverpool, and the new iron bridge 
across the Medway at Rochester—all remarkable works, and worthy 
terminations of a very active and useful professional career. 

Sir William Cubitt was very highly esteemed among his professional 
brethren, and in private life he may be said to have had none but 
warm friends, 


MR. FAIRBAIRN ON HIGH PRESSURE STEAM. 


Ar the opening of the Liverpool School of Science Mr. Fairbairn 
said—* As a labourer in the field of science, more particularly 
practical science, I am sure you will allow me to give you a few 
examples of the great advantages which the industrial arts receive 
from the exact sciences, and particularly from those constructions 
which are of much greater advantage to the industry and property 
of the community. With regard to steam I am quite sure every 
person here present must be aware of the very great advantages 
of that source of power, that immense power we see daily before 
us; and if we look back to the days since James Watt lived 
to the present time everybody will be convinced of the great 
improvements that have taken place by the application of science 
to that particular element. I recollect well, in the early part 
of my own history, that the steam engine never worked above 7 Ib. 
to 8 lb. upon the square inch; it then reached 20 Ib., then 50 Ib. 
But now, if we look at the locomotive engine, the pressure is 
upwards of 150 Ib. and even 200 lb. upon the square inch. This 
is a great advantage, and, if we may judge by the great improve- 
ments which are taking place with regard to the steam engine, 
the locomotive as well as the condensing engine, I am inclined 
to think that we are not by any means arrived at the full economy 
of the production of steam in this country and all other countries. 
Iustead of working at the rate of 200 1b. upon the square inch I 
think it is very likely it will reach 500 Ib.” Mr. Fairbairn said he 
would next allude to the application of iron to all the purposes of 
the industrial arts. That application was, he said, by no means 
limited, and it would continue to extend. He instanced the con- 
struction of the Conway and Britannia bridges in proof of the 
principle of construction by experimental research. He had every 
confidence that the institution which they had inaugurated would 
be highly productive, and prove of benefit to the people of Liver- 
pool and to the rising generation, and that it would add to our 
knowledge of science. 





THE WARRIOR. 
Up to the time of going to press we have not received the par- 
ticulars of the official trial trip of the Warrior. On a preliminary 
run, however, in the beginning of the week, the frigate left her mour- 
ings with her engines making 30 revolutions, the common log giving 
six knots. The revolutions of the engines were gradually increased 
until at noon they reached 49}, the temperature in the engine room 
being now 88. In the stokeholes the maximum was 136, minimum 95, 
Pressure of steam on boilers 20; Vacuum 25. Standing well into 
the Channel the force of the swell was more fully felt, and she 
rolled as any other vessel would, but not exceeding 5 deg. as yet to 
starboard and 3 deg. to port. The engines were doing their work 
beautifully, and with but little noise. Vibration was felt to a certain 
degree at the extreme ends of the vessel, but it was of a totally 
distinct character from what is experienced in a wooden steamship- 
of-war. ‘The spars and gear aloft had no perceptible vibration 
whatever, and afforded a remarkable contrast to the Mersey’s rigging 
on her trial trips, where it was apparent to an extraordinary 


degree. At forty minutes past twelve the engines were 
making 52 revolutions, which was the maximum of their 


rate during the trip, and continued working, as indeed they 
did throughout, with great smoothness and regularity, never re- 
quiring to be stopped for a moment for any purpose, except when 
experiments were made to test the ship’s qualities in certain positions, 
as in making a circle, or their own efficiency in noting the time it 
took to stop them, start them to full speed from a state of repose, 
turn ahead again to full speed, &c. At one p.m, the patent log, which 
had been overboard 41 minutes, was hauled on board, and gave theship 
aspeed of 12} knots. At half-past onethe greatest ofting was reached,and 
her helm was placed hard a-port, to test the time in which she could 
make a complete circle at full speed, which she accomplished in 
11 minutes 4 seconds. The helm being next shifted over to star- 
board she performed the same feat in 9 minutes and 7 seconds. In 
a third trial with the helm to starboard she completed the circle in 
8 minutes and 30 seconds. The Mersey on her trial made the circle 
in as near as can be quoted from memory—maximum time 
13 minutes, minimum time 9 minutes. From a dead stop, 
with an interval of time, the engines were started ahead to 
full speed in 11 seconds, and from full speed were stopped 
dead in 31 seconds. When going full speed ahead they were 
stopped and put on at full speed astern in 49 seconds. In making the 
circles the effect of the swell was, of course, very different upon the 
vessel, according to the position she was in; thus when taking the 
seas under her quarter her movements became sufficiently lively to 
promise a fair roll on some future occasion. But it was when the 
engines were stopped as she stood back towards the land, and the 
following sea caught her on her port quarter, that she displayed her 
greatest extent of rolling power, going over to starboard, by the 
pendulum on the wheel standard, 15 deg., and to port 12 deg. Any 
other vessel would, however, have also rolled under similar cireum- 
stances, but there is little doubt that the Warrior will roll in aseaway ; 
and it is also equally certain that she will not prove the dead log on 
the water some have feared, but that she will possess very great 
buoyancy in rising toa sea. As the ship drew in with the land on 
her return to her anchorage, the log was again hove, and, now going 
before the wind and sea, she was found to be making a good 
13 knots. Bembridye light-vessel was soon afterwards passed, and the 
Warrior dropped heranchor again at Spithead shortly before five p.m. 
THE GREAT RUSSIAN RAILWAY. 


Tue report of the directors of this company states that on the 27th 





of January, 1860, they opened the section from Pskow to Ostrow of 
49 verstes (324 miles), on the sth of November following they 
opened the section trom Ostrow to Dunabourg of 191, verstes 
(1263 miles) in length, forming part of 479 verstes (329 miles) of 
the line from St. Petersburg to Warsaw now worked. On the 11th 
of April last the opening of the trunk line from Kowne to the fron- 
tier of Prussia, 81 verstes (53} miles), was coincident with the 
organisation of the service for the conveyance of passengers from 
Dunabourg to Kowno, making St. Petersburg within 64 hours of 
Berlin, and 92 hours of Paris. Finally, on the 14th of June, 
1861, they opened the section from Moscow to Vladimir, a length of 
177 verstes (117 miles). They had now 756 verstes (501 miles) 
| open for trattic. At the end of the present year the entire line from 
St. Petersburg to the frontier of Prussia would be opened 
for public trafic, thus giving railway communication from 
the capital of the Russian empire to the various European 
railways. In the year 1862 they would complete the opening 
for public traffic of the trunk line to Warsaw, comprised 
between Landwaroff and Warsaw, and the last part of the 





| roubles; in England, 130,000 roubles per verste. 





line from Moscow to Nijni. If the proprietors compared the dura- 
tion of the works on the principal railways in Europe they would 
find that equal rapidity had been made with the works on the lines 
of railway of this company. They had, in fact, executed in five 
years the works on 1,614 verstes of railway (1,069 miles), or more 
than 228 miles per annum. In France the Paris and Mediterranean 
Railway Company on the average executed 107} kilométres per 
annum, the Southern of France 105 kilométres, the Eastern of 
France 99} kilométres, thus showing that the efforts of four great 
companies in France were only equal to that obtained by the Great 
Russian Company, and that too in a climate where the working days 
were only one-half those in Western Europe. In India eight com- 
panies formed in England for executing about 5,000 miles of rail- 
way had completed in ten years 1,000 miles, a length equal to that 
completed by the Russian Company in five years. They had 
executed the railway works with greater economy in Russia than had 
been accomplished in America. They found that timber was prefer- 
able for workshops and other buildings to any other material, and 
by adopting this system of construction for the buildings of the 
company they had realised considerable economy. Deducting 
the cost of interest on loans the expense of construction was 74,000 
roubles per verste. Taking into account the 18,000,000 of roubles 
expended by the State on the line to Warsaw, the total cost of the 
1,614 verstes amounted to 137,500,000 roubles or 85,000 roubles per 
verste. The expenses of the same nature on the average on lines 
in France, deducting interest on loans, were 387,157f., or 111,567 
roubles per verste; in Holland, 85,281 roubles; in Belgium, 98,095 
Deducting all 
charges for interest the Nicholas Railway cost 121,420 roubles per 
verste. With regard to the traffic receipts the report states that 
they amounted for 1860 to 1,326,856 roubles, and the expenses to 
1,076,587 roubles, leaving a balance of 250,319 roubles. This is 
considered satisfactory by the directors. The mean receipt per day 
was 2,403 roubles for 1859, and 3,603 roubles for the year 1860. The 
mean receipt per verste was, in 1859, 3,609 roubles, and in 1860 
4,019 roubles. This progress was maintained in the present year. 
Considerable advantage was expected from the immediate opening 
of the line from Dunabourg to Riga, and the consequent inter- 
change of traffic therefrom. On the Moscow line to Nijui-Novgorod 
the section from Moscow to Vladimir, for a length of 177 verstes, 
was, as before stated, worked since the 14th of June last, and 
showed at present every probability of development for the future. 








THE STEAMSHIP MOOLTAN, 


The Peninsular and Oriental Company’s screw steamer Mooltan 
left Southampton Docks on Monday morning, and was taken 
to the measured mile in Stokes’ Bay for an official trial of her 
speed, it having been considered by the Post-office authorities 
that when previously tried she was not sufficiently immersed in the 
water to meet the requirements of the company’s postal contract. 
Hence on this occasion she was loaded to 20ft. mean draught, 
being nearly a foot in excess of any vessel belonging to this com- 
pany previously tried at the mile. At 20ft. draught her displace- 
ment is 3,508 tons, and her midship section 518ft. These figures 
represent the important measures of the resistance of a ship, and as 
both these are in excess of the same elements in the Himalaya, which 
vessel is fitted with engines of 700 nominal horse-power, much 
doubt was entertained and expressed as to the possibility of the 400- 
horse power engines of the Mooltan driving her 12 knots. The 
result, however, of the trial on Monday has dispelled all conjecture 
on this point, the ship having realised 12 knots with ease It is to 
be borne in mind, however, that the Himalaya on her trial trip, and 
when displacing 3,260 tons, and having an area of immersed mid- 
section of 556°6 square feet, attained a speed of 13-9 knots with 2,050 
indicated horse-power. The difference between the resistances of 
vessels at different speed varies as the cubes of their speeds, and 
hence aspeed of 13-9 knots requires 55 per cent. more power for its 
attainment than a speed of 12 knots, at which latter speed the 
Himalaya, with the same displacement and immersed mid- 
section as before, should have been expected to run with 1,320 
indicated horse-power. The indicated power of the Mooltan on the 
late trial is not given, but probably amounted to 1,600, if not 
1,£00-horse power, and considering the superior form of the 
vessel the result is hardly what might have been expected. Any 
comparison of the nominal power of the Himalaya and Mooltan 
would be quite irrelevant, inasmuch as in one case the engines 


' work up to three times and in the other to four or four and-a-half 


times the nominal power. The Times, in a notice of the Mooltan’s 
trial trip, dwells upon the merits of Lamb's boilers as follows :— 
“ But the most remarkable feature in the Mooltan is the fact that 
her boilers, made on Mr. Lamb's patent principle, which supplied 
abundance of steam, are only about half the size of the tubular 
boilers in the Royal Navy employed to supply steam for engines of 
the same nominal power.” When, however, it is considered that 
Mr. Lamb’s boiler evaporates no more water for a given weight of 
coal than any other boiler, the “remarkable feature” disappears. 
The “patent principle” of the boilers has, in fact, nothing to do 
with the performance of the engines, whether they be good or 
bad. The simple fact is that the engines have surface condensers, 
the only ones in the Peninsular and Oriental Company’s fleet (these 
condensers, at the same time being, mechanically, much inferior to 
other surface condensers in use). ‘Thus, pure distilled water is con- 
stantly supplied to the boilers, the necessity for blowing-off is 
obviated, and a given quantity of steam can be produced, therefore, 
with smaller boilers than would otherwise be necessary, and the 
“principle” of the boilers, whether patented or unpatented, has 
nothing to do with the economy. So, too, the Mooltan has her 
steam cylinders jacketted, and the steam is worked to a much higher 
degree of expansion than in any other vessel in the company’s fleet, 
or in thenavy. Thus a given weight of steam goes further than in 
other vessels. It is unfair, however, to claim, as has been done, the 
credit of this mode of working the steam for either Mr. Lamb's 
boiler, or Messrs. Lamb and Summers’ superheaters, both of which 
claims have been set up in the 7imes, and in other journals guiltless 
of the least knowledge of engineering. 





InpiAN Progress.—The agent of the Scinde Railway states, on 
the 7th September, that the through trafiic of the line had been 
resumed, and that the injury done from an inundation was very 
trifling when compared with the damage sustained by similar un- 
dertakings. An eminent marine engineer, and the consulting 
engineer of the Indus Steam Flotilla Company, having witnessed 
several trials of the engines and boilers manufactured for the 
steamers under contract with Messrs. Richardscn, Duck, and Co., 
report that they worked satisfactorily; that the alterations which 
had been suggested had in every way answered expectation; and 
that the boilers are now free from priming, and the vacuum 
good. It is expected that three of the steamers will be in 
eflicient working order on the Indus before the end of the 
year, and the entire flotilla in the early part of next year. 
Recent advices from Lahore state that, notwithstanding the 
sickness which had prevailed, good progress was being made 
along the entire line of the Punjaub Railway, that every faci- 
lity was afforded by Government, that locomotives had arrived 
in the Punjaub, that the line from Lahore to Umritsir would be 
opened by the end of the year, and the entire line to Mooltan would 
be finished by the end of next year. The chief engineer, on the 
17th August, reports as follows :—* 1 went along the line to Meean 
Meer this morning ; the bungalow is really beginning to look like a 
station. There is a piece of first-rate road near it, over which 1 
could run at any rate of speed if we hadanengine. The permanent 
way is laid over the temporary bridge, and continues from Meean 
Meer to the eleventh mile. 1t was quite a pleasure, too, to see the 
state of the works; a native contractor had just delivered 850 sleepers 
during the last two days. More are expected to-day. _ They are 
getting on very well with the girder bridge; in fact I derived more 
satisfaction with the work this morning than I have felt at any time 
since our arrival here.” 











ie 























Ocr. 18, 1861. 


THE ENGINEER. 


231 








= 





SIR WILLIAM ARMSTRONG AND PATENTS. 


Sm Wituram ArMstronc—in opposition to the commonly received 
opinion, that patents are a stimulus to industrial progress, W hich 
progress is essential to the well-being of the country—says:~* 1 
regard the whole system as unnecessary and impolitic, and see no 
other remedy for its evils than its entire abolition.” Now, the 
question that arises on this confession of faith is--What are the 
evils that have brought a sane man, capable of giving an opinion on 
the subject, to this belief? Eschewing, for the present, all reference 
to the benefits of the system, in dread of falling under the censure of 
the Times—although we do not deny that “it is all for civilisation, 
all for science, all for intellectual labourers, that these laws are 
made ”"—let us examine the difficulties which Sir W. Armstrong has 
had to encounter. The first example given of his experience of the 
interfering nature of patents relates to the constructing of 
cannon, at the late Mr. Brunel's suggestion, by enveloping 
an internal tube in a coil of wire. Hardly bad he commenced 
experiments upon this mode of making cannon when a 
patent was found to have been taken out only a few weeks before, 
embracing the same idea; “and Mr. Brunel was, in consequence, 
precluded from proceeding with his project.” Now, for this ex- 
ample to have any force or bearing on the question of obstructive 
patents, it should be shown :— Ist, that in the hands of Sir W. 
Armstrong and Mr. Brunel the idea would have immediately 
ripened into a practicable reality:—and, 2ndly, that throngh the 
incapacity or impracticability of the patentee, it has remained a dead 
letter, and thus been lost, for a time, to the nation. But is it fair, 
in discussing the operation of a law, to import assumptions of 
this nature? The idea, it might be argued, is as likely to have 
been abandoned for a better one as from the fact of an obstructive 
patent existing ; and surely, if Sir W. Armstrong believed this to 
be the true way of making rifled ordnance, it was most disingenuous 
in him to thrust an inferior plan into the notice of the Government 
without attempting to secure the use of the better process 
fer the nation. In reference to this matter Captain Blakely, 
the patentee of the wire principle, stated, in the discussion at Man- 
chester, that he had offered every facility to Sir W. Armstrong to 
pursue his experiments, and was most desirous the Government 
should allow him to test the principle; and his co-inventor, 
Mr. Longridge, subsequently, in a letter to the Times, says, “ I 
have spent both time and money to induce the War Department to 
give the system a fair trial.” And further, “ Captain Blakely and 
{ have done all we could be expected to do, und more; and I say 
with him that we have never, for one instant, sought to place our 
private interests in the way of the adoption by the Government 
of our ideas.” After this, what becomes of example No. 1 of 
obstructive patents? Example No. 2 relates toa contract for making, 
for the Great Northern Railway, carriage wheels, the spokes, nave, 
and rim of which were to be of wrought iron, welded into one 
continuous piece. Sir W. Armstrong having successfully competed 
for the, order, made the wheels, as directed by the contract, 
and, when he had delivered them was surprised by a claimant for 
royalty, “who produced a patent, taken out in 1835, which had been 
lying dormant for upwards of thirteen years.” Sir William tells us, 
and we cannot doubt it, that he knew nothing of the patent, and 
that, so far as he is concerned, it might never have existed, because 
itin no way enlightened him on the making of railway wheels. 
But had it not existed we may reasonably doubt whether the rail- 
way company would ever have sought for that class of wheel. It 
was the business of the company’s engineer to get wheels constructed 
on the best known principle, and believing in the merits of the solid 
wrought iron wheel, as described in the patent in question, he 
simply, as in duty bound, ordered, it may be for the first time, that 
class of wheel. Whatever loss, therefore, Sir William suffered, was 
a loss through ignorance. He was called on to exercise no inventive 
power, but he worked upon an idea which at the time was not 
common property. Here, again, was no obstruction, and no incon- 
venience re-ulted to the public from the existence of the patent; but, 
on the contrary, the public received the benetit derivable from the 
new manufacture. This case, therefore, tells rather in favour of 
than against the patent laws, for Sir W. Armstrong, with his know- 
ledge of life, cannot suppose that the new construction of wheel 
was the gratuitous effusion of the railway engineer who issued 
the contract, and not the borrowed invention of the patentee. Sir 
William’s third example, which he considers pertinent, appears to 
us to be beside the question. It relates to a * pen and ink 
inventor,” whatever class that may be, who submitted one hundred 
schemes to the Ordnance Select Committee which sat during the 
Crimean War. The pertinence of the example consists only in this, 
that the prolific inventor might have had patents for all these 
schemes; and if he had, their impracticability could have incon- 
venienced no one but himself. The fourth example is sufficiently 
significant, it being intended to show at once the inutility of patents, 
so faras the remuneration of inventors is concerned, and their unjust 
operation. Sir William Armstrong, some years ago, invented a novel 
construction of valve, applicable to large water works, and took no 
patent for it; yet, although extensively used, he remains the sole 
manufacturer of them; ergo, patents are unnecessary to secure to 
an inventor the monopoly of his manufacture? But is it a fact 
that valves for aqueduct pipes are so largely in demand as to 
insure competition in their manufacture; or is it not rather the 
fact that the orders for such articles come mainly through two or 
three eminent hydraulic engineers, who are possibly personal friends 
of Sir William? Let him try his hand at a pair of nutcrackers, or 
a corkscrew, that can be put on sale at halt the present market price, 
and then say whether the prestige of being the inventor will 
secure to him the monopoly of manufacture. But, further, says 
Sir William in substance, “although this valve is exclusively sup- 
plied at present by the firm of which I am a member, some one may 
so improve upon it as to make the valve in its present form compa- 
ratively worthless. Now I do not in the abstract object to improve- 
ments, so long as they do not affect my pocket ; but if the improver 
of my valve takes such a course as will prevent me availing myself 
of the free use of his brains, and competing with him with 
his own weapons plus my experience of the manufacture, then 
my trade will suffer. I object, therefore, to any law which 
will put me into this disadvantageous position.” “If we have 
wrongly stated Sir William’s argument we beg pardon; but, 
in all truth, we can put no other interpretation upon example No. 4. 
We now proceed to avother phase of the argument, viz., the im- 
potence of the patent laws to reward inventors proportionately to 
their merits. On this head Sir William remarks that “ hardship 
and injustice are not prevented by the existing patent laws.” Might 
We not fairly apply to this assertion Horatio’s words— 



































“There needs no ghost come from the grave to tell us this. 

He then continues,—“The man, for example, who was 
mainly instrumental in bringing into use the screw pro- 
peller, one of the most important inventions of the age, was 
unable to obtain any advantage from the law, while another 
person who conceived the simple idea of enabling one postage 
stamp to be easily separated from another, by punching a 
Series of little holes between them, is placed ina position to obtain 
an exorbitant recompense irom the Government. Here, at least, 
the vulnerable point of the patent law has been hit. We 
must confess its inability to impart prudence to the impru- 
dent, persistence to the unstable, order to the unmethodical, and 
adaptability to the perverse; yet all or some of these qualities are 
absolutely necessary to the successful introduction of any new 
idea that is subversive of established notions and practices. 
What may have beep the weak point of the inventor of the 
Screw propeller we care net to inguir _put of this we are sure, 
that, had he possessed the eharacter, we do not say the mind, of Sir 
William Armstrong, the patent law would not have treated him in 
sO sorry a manner. Unluckily, however, in this apparently well 
chosen example, fate seems to be against Sir William, for “the 
existing paient laws ” have provided, in the Patent Museum 















Me i a con- 
Sistent occupation and comfortable provision for tl or of the 
screw propeller. But what can be said of this other person who 
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obtained an “exorbitant recompense” for his invention? Are the 
patent laws really guilty of this iniquity ? Surely Sir William Arm- 
stroug must know that, whether patented or not, Government has a 
right to use any invention “at and upon such reasonable prices and 
terms as shall be sett'ed for that purpose by the officers or com- 
missioners requiring the same.” Why did they not, therefore, tal 
the invention, and adjudge a reasonable recompense ? Sir William's 
experience will answer this, for he has had dealings of a like nature. 
Will he candidly tell us that he had no struggle to induce the 
Government—naturally content with things as they were—to look 
at his proposals? Did not his thoughts, during this suspense, often 
revert to that line in Dr. Watts’ sweet poem, so knit up with child- 
hood’s memories— 
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‘You have waked me too soon, I must slumber again”— 
and suggest its singular appositeness to tlre inert mass upon which 
he was attempting tu operate? And if this be so, is it not reason- 
able to suppose that a co-worker on Government susceptibilities 
should have had like hard experiences? The fact is that no mere 
idea of piercing postage stamps was presented to the Government, 
but very efficient machinery, and at first without avail; the intro- 
duction would be an extra expense to the department, without 
increasing the receipts one penny. At this rebuff most inventors 
would have retired; not so, however, the patentee in question, an 
lrish gentleman, who having— 
* An easy lot, which ever light we view it in, 
Nothing to do, and all his life to do it in,” 

determined to test the effect of perseverance, in forcing the introduc- 
tion of what has proved a great convenience to the public. After 
some two years of diligent application his perseverance extorted 
not “an exorbitant recompense,” but a sum less, if our memory 
serves, than £3,000, for which, not only was the right of piercing 
stamps secured, but the mercantile community was left 
tree to pierce bankers’ checks, railway and dock warrants, and 
otherwise to give the invention the wide application of which 
it was soon found to be susceptible, So strong at the outset 
was the official opposition to the introduction of perforated 
stamps that we doubt whether, with all his labour, which 
the circumstances of few inventors would enable them to repeat, the 
patentee would have succeeded, had not nature gifted him with a 
large share of that humour which is seldom wholly wanting in Erin's 
and, when judiciously applied, is potent in removing even 
official asperities. 

We have now gone through the list of Sir William Armstro1 
proofs of grievances, and what do they amount to? simply nothing. 
He was anticipated in an idea which, had it proved of value, might 
have given us a different and very superior Armstrong gun, but, 
because others would have claimed a portion of the merit, the idea was 
abandoned while yetuntried He wasmuleted for unwittingly infring- 
ing a valuable patent right. He has secured the monopoly of a manu- 
facture of limited range without the aid of a patent, but fears to lose 
it through the inducement the patent law holds out to improve on 
the original manufacture. Lastly, an instance is given of a meri- 
torious inventor failing to get remuneration through his patent, and 
of another, for a less important discovery, having been modestly 
remunerated for thrusting it upon an unwilling department of the 
State. Have we here then so strong a case made out as to warrant 
the repeal of the patent laws, or does it not rather make in their 
favour. We must, however, remember that the whole case against 
patents has not yet been considered, for we have still to deal with 
an opponent—one skilled in economical science, and not content to 
rest his case on a few personal experiences.—Vewton's Journal 
of Arts. 
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Stream Power on Canars.—Notwithstanding the general intro- 
duction and use of railways canals still continue to convey an 
enormous amount of traflic. Coals, in vast quantities, and of different 
kinds, are brought to, and taken from, London: building materials 
of all descriptions are carried about: wood for firing is taken in 
quantities which would surprise those who do not give much 
thought to the requirements of our monster metropolis: thousands 
of barrels of country ales are brought to town: piles of packages of 
manufactured goods; Birmingham wares; pottery wares; indeed, a 
hundred different commodities, in vessels of various sizes and 
description, which crowd these inland water-ways; and, notwith- 
standing the prognostics to the contrary, made by many when_ the 
railway system was proposed, there is still ample mployment on the 
canals for some thousands of industrious men and women. It is 
strange, however, that but few efforts seem to have been made to 
get beyond the jog-trot of horses as a means of propulsion. Weare 
well aware that there are difficulties in the way, such as the 
influence of the wash of the water on the canal banks; but experi- 
ments have occasionally been made which, ever and anon, we 
recollect, have been declared to have proved the possibility of 








obviating such difficulties. In some of the tunnels—that, for | 


instance, on the Regent’s-canal, which passes below part of Islington, 
and in which there is po path for horses—a steam-engine has lone 
been used. This tunnel is, however, of considerable size; and 
appears, so far as the writer can judge from having made two or 
three voyages through it, tolerably well ventilated. Besides this, 
those dwelling along the margin of the canal way have for some 
months past noticed that, to some of the barges of the Grand Junction 
Canal Company, small steam screw propellers have been fixed.— 
Builder. 

Victorian Rattways.—The last advices from Melbourne state 
that the Government has determined to issue £250,000 of deben- 
tures payable in the colony. The Railway Loan Act authorises 
the issuing of £7,000,000 payable in London, and £1,000,000 pay- 
able in Melbourne. ‘They are to be issued in sums of £100, £50, 
£25, and £10. The Melbourne bank deposits now exceed £7,300,000, 
and there is great difficulty in safely investing small savings. The 
issue of this million will have a very conservative effect on the 
whole. The strike or “turnout” of the labourers on the northern 
line of railway continues, and more or less of disturbance had taken 
place during the month. After the opening of the section to Wood- 
end the contractors announced a reduction of wages from 8s. and 7s. 
to 6s. and 5s, This reduction was resisted on the Northern or 
Murray River Line, but was accepted by the workmen on the Bal- 
larat line. At one time it was expected that the lower rates would 
be generally accepted, but the willing and passive were harangued 
from the stump by the agitators. Notwithstanding this a large 
number were disposed to resume work, and the repairers on the 
completed portion of the line did so at wages varying from 6s. to 
&s., but the * turnouts ” traversed the line, forcibly swept it of the 
willing hands, and compelled many to join the strike. They 
then proceeded to acts of violence. ‘They overturned the travelling 
cranes, threw the wagons and trucks down the embankment, 
assaulted some of the sub-contractors, and almost took possession of 
the town of Kyneton, twelve miles from the Woodend-station. 
Matters now became serious, and a large body of police was sent 
from Melbourne under the command of Captain Standish, the chief 
commissioner. These took possession of the line. Soon after a 
large body of “sympathisers” marched down from the northern 
portion of the line to Kyneton, where a “monster meeting” was 
held, and delegates were chosen to wait upon the coutractors, to in- 
duce them to resume the old rates. This was unsuccessful, and the 
“turnouts” then attempted to set fire to the stables of one of the 
sub-contractors, containing a large number of valuable horses. 
They also made several attempts to upset the passenger trains from 
Sunbury to Woodend. Ali these diabolical efforts were, however, 
frustrated. Had it not been so great loss of life would have been 
the resu Although the police had possession of the line strong 
bodies of the “ turnouts” perambulate a the line outside the fences. 
To keep the line in order a body of repairers was sent up from 
Melbourne. These were attacked by the “turnouts,” and a man 
1 Cornelius was beaten and seriously injured before the police 


nained 
could rescue him. Several of tle ringleaders have been taken into 























custody, and tranquillity is restored. One of the sub-contractors 


Las offered 7s., which has been accepted by many. 














MISCELLANEA 


Tue Emperor has invented a new mortar-boat, of which six are to 
be made. 

E:cut iron-cased batteries are about to be built in French private 
building yards. 

Ir is stated that of the aggregate length of the Swiss railways one- 
sixth is in tunnels. 

Tue Punjaub Railway Company are advertising for a traffic 
manager, at £600 per aunum. 

Tue Great Indian Peninsula Railway Company are advertising 
for 10,000 tons of coal, to be delivered at Bombay. 

Tue Prince Napoleon, on his return from America, crossed the 
Atlantic, from Newfoundland to Brest, in 6} days, his yacht, the 
Jérome Napoleon, averaging 13 knots an hour. 

Ar the last meeting of the proprietors of the Atlantic Royal Mail 
Steam Navigation Company (Galway line) the solicitor stated that 
contracts had been entered into for two new ships. 

THe River Tyne Improvement Commissioners, who possess tho 
largest. river-dredging machine in the world, have determined to 
purchase another machine of a similar size, to be ready for werk in 
twelve months. r 

Ir is understood that Mr. Train will be again summoned before 
the magistrates upon the ground that his new tramway in the 
Kennington-road is a nuisance. In due time such proceedings will 
be remembered as equally ridiculous with the former opposition to 
railways. 

Tue Russians have just launched a wooden frigate, the Dmitri 
Donskoi, 270ft. long, and 51ft. wide. She is built of oak, on the 
model of the Grand Admiral, one of the largest frigates constructed 
in the United States, and which was greatly admired by the English 
and French sailors at Beyrout. 

Tue machinery for the manufacture of aérated bread has at 
length, it is stated, been rendered sufliciently simple and inexpen- 
sive to be adapted to the working of small bakeries, and proposals 
have accordingly been issued for a general letting of the patents. 
Strong allegations are still made as to the economy of the process. 

A youné man was brought up before the Greenwich magistrates 
last week for wilfully shooting at an engineman while driving his 
engine on the Brighton line. The offence having been proved, and 
the culprit committed for trial at the next Old Bailey Sessions, he 
was admitted to bail in two sureties of £40 each, and his own recog- 
nisances in £50! 

Ara late meeting of the proprietors of the Pernambuco (Brazil) 
Railway, the chairman, adverting to the unhealthiness of the 
Brazilian climate, stated that the excessively wet seasons and the 
prevalence of sickness upset all calculations ; they had thirty-eight 
deaths among their staff, and fifteen were invalided, besides which a 
very large number became disgusted with the climate and left the 
country. 

Ir is understood to be the intention of the Government to erect a 
breakwater on the coast of Yorkshire, at Scarborough, similar to 
that at Portland, the work to be performed by convicts sent from 
Chatham, Vortland, and the other convict prisons for that purpose; 
and it was, it is believed, in connection with this intention of 
Government that Lord Palmerston paid a visit of inspection to the 
break water at Portland. 

In the year 1824 Mr, Telford made a survey for a great ship 
canal, to connect the Bristol Channel at Bridgewater Bay with the 
English Channel at Seaton, which it was estimated would draw no 
less than 1,095,527 tonsof shipping, giving a return of £210,846 per 
annum. A line of railway, projected from Chard to Taunton, will 
probably be soon carried through the district in which Mr, ‘Telford's 
work was to have been extended. 

Tue analyses of the water supplied in September by the 
London Water Companies show that the Chelsea Company's, the 
Southwark Company's, the Kent Company's, and the New River 
Company's waters contain less organic impurity than is contained 
in the Loch Katrine water supplied to Glasgow, and considerably 
less than that contained in the water supplied to Manchester. The 
water of the West Middlesex, Lambeth, and East London; Com- 
panies contained each rather more than one grain of organic matter 
per gallon. 

Tne National Rifle Association’s annual competitive trial of small- 
bore rifles will take place at Hythe early in February; mivimum 
bore, “451; maximum weight, 9} 1b.; minimum pull of trigger, 6 Ib. 
Each gunmaker competing will have to bring six rifles of the same 
description aud quality. The rifles will be fired from fixed mechan- 
ical rests, and the one that gives the best figuro will be selected as 
the description of rifle with which the Queen's prize will be com- 
peted for, subject to the condition of the manufacturer undertaking 
to supply the number of rifles required by the Council within atime 
specified, and of their being in every respect equal to the one chosen. 

AN unsuccessful attempt has been made to recover and repair 
the Malta and Corfu cable. The fault, or broken end of the cable, 
was picked up at the spot indicated by the testing five nautical 
miles from the shore in the Bay of San Gordi, Corfu, in 175 fathoms 
water. On sounding, however, a short distance beyond the fault, 
no bottom was obtained at 425 fathoms. It was, therefore, found 
impossible to continue the operations for the repair of the cable with 
any probability of success. It has been decided to recover as much 
cable as possible from the Malta end. On the completion of this 
work the old cables between Malta and Marsala and Cagliari will 
also be picked up. ‘The gutta-percha core of the cable was found 
to be in an excellent state of preservation, but the outer wires, 
where the cables lay in black mud, were very much corroded and 
worn away by oxidisation. 

Tue traffic receipts of railways in the kingdom for the week ending 
the 5th of October amounted to £585,75"), and for the corresponding 
week of last year to £575,975, showing an increase of £9,755. The 
gross receipts of the eight railways having their termini in the 
metropolis amounted to £279,475, and for the corresponding week 
of 1860 to £269,989, showing an increase of £9,486. The increase on 
the Eastern Counties Railway amounted to £3,051; on the Great 
Northern to £5,456; on the Great Western to £714; on the 
Loudon and South-Western to £1,690; and on the South-Eastern 
to £229; total, £11,140. But from this must be deducted £1,001, 
the decrease on the London and North-Western, £65 on the London 
and Blackwall, and £588 on the London, Brighton, and South 
Coast, together £1,654, leaving the increase, as above, 19,486. The 
receipts on the other lines in the kingdom amounted to £306,255, 
and for the correspouding period of last year to £305,956, showing 
an increase of £269, which, added to the increase on the metropo- 
litau lines, makes the total increase £9,730 as compared with the 
corresponding weck of Ls6u. 

Tut following appointments of naval engineers have been made 
since our last :—J. Gordon, promoted to first-class assistant-eugineer 
in the Curlew; W. J. Foster, promoted to first-class assistant-engi- 
neer in the Pelican; Charles Mobberley, promoted to first-class 
assistant-engineer, superuumerary, in the Asia; Kt. Dixon, promoted 
to first-class assistaut-engineer iv the Ariel; J. Patterson, promoted 
tu first-class assistant-engineer in the Scourge; W. Fevtou, pro- 
moted to first-class assistant-engineer in the Centurion; J. F. 
Moreton, promoted to acting first-class assistant-engineer in 
the Victor Emmanuel; Arthur Moreton, promoted to act- 
ing first-class assistant-engineer in the Waterman; William 
Pilcher, chief eugineer to the Asia for the Vulture, promoted ; 
John Langlands, engincer in the Fisgard, as supernumerary, 
confirmed; Frederick J. Vaplin, engineer in the Indus, as super- 
numerary, confirmed; Charles F. Jordan, engineer in the Cumber- 
land for the Bullfrog, confirmed; Hugh lk. Garr, engineer in the 
Indus, a8 tperaumerary, confirmed ; Alfred Lawton, acting first- 
class assistant engineer to the Indus for Trinculo; J. Plowriglt, 
acting second-class assistant-engineer, Megwra; J. Templeton, 
acting second-class assistant-engineer to the Fisgard, as suaper- 
numerary; Samuel RK. Brumage, John M’Pherson, and Will.ain 
Bremner, second-class assistant-engineers to the Doris, confirm: | 
Frederick Lewis, engineer to the Indus for the Sparrow; Frederick 
W. Robinson, promoted to first-class assistant-engineer in the Victor 
Emmanuel. 
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BRITTEN’S PROJECTILES FOR RIFLED 
ORDNANCE. 


Tnese improvements, by Mr. Bashley Britten, of Barrington-road, 
Brixton, apply to the construction of shells suitable for rifled guns, 
which shells may be either made up internally of separate pieces, or 
constructed with a chamber capable of containing molten iron or 
other metal. In making the shells intended to explode a cord is 
formed of numerous metal pieces put together round an inner cord 
of loam or sand. ‘The external iron shell of suitable form, with an 
aperture, is then cast round the built-up core. The inner core of 
loam or sand is removed, leaving a chamber for the bursting 
charge, which is ignited as usual with a time or concussion fuze. 
At the base of the shells, or that part intended to be placed towards 
the charge in the gun, is applied a coating of lead formed in such 
a manner that, on the gun being fired, the lead expands into 
the rifle grooves, and is acted upon by the rifling so as to pro- 
duce a rotatory motion in the shell. The lead is united to the iron 
shell by meaus of solder, zinc, or tin. The shells intended to be 
charged with molten metal are lined internally with loam, clay, or 
such like material, which is a bad conductor of heat. The thickness 
of the loam or clay lining is increased towards the base of the shells. 
Round the base of these shells is also attached lead in the same 
manner, and for the same purpose as is described with reference to 
the shells constructed with internal detached pieces. Fig. 1 is a 
longitudinal, and Fig. 2 is a transverse section on the line A, A, of 
a projectile which on exploding shall break up into numerous pieces. 
A core of loam or sand is made of such form as to fill the interior 
space a. Round this core are placed numerous pieces b, 6, shaped 

















and arranged somewhat like the natural divisions of an orange. 
Each of these pieces is cast with several cores or plates c, ¢, ¢, ¢, ¢ ¢ 
partially dividing them so as to weaken them at those places, that 
they may easily break up when the shell explodes. ‘The surfaces of 
these pieces 6, b, are dressed over with a coating of loam or such 
like material, and they are bound round with a wire, or otherwise 
secured round the inner core of sand. Care is taken to have the 
pieces 4, 4, so separated by the dressing on their surfaces, or 
by a suflicient space between them, that they may yield to the 
shrinking of the outer shell on cooling by closing up towards 
the centre. The surface dressing also serves to prevent the 
outer shell from adhering to them. Round this combined core 
is cast the external shell d, d, which may be of iron or other 
suitable metal. ‘’he inner core a is removed, so as to leave a 
space for the bursting charge accessible by the opening ; the mouth 
of this opening is screwed to receive a plug or fuze. At the base of 
the shell is attached a coating of sabot of lead e, e; this is done by 
first removing the impurities on the cast surface of the shell either 
by tools or by subjecting the iron to the action of a strong pickle 
of sulphuric or other acid. This portion of the shell is then 
immersed in a bath of melted zine, tin, or solder to become coated 
with such metal. The shell is then taken out, and as quickly as 
possible placed in a mould of the required form containing melted 
lead, which on cooling becomes firmly attached to the projectile. 

For causing the explosion of the bursting charge of such shells the 
ordinary time or concussion fuzes may be used, or the arrangement 
of which a longitudinal section is shown in Fig. 3 can be employed. 
fis a cylindrical case of suitable material (metal preferred) open at 
one end, and having a somewhat contracted aperture at the other. 
This outer case has a screw thread externally. g is a movable 
piece or striker, one end of which is formed with a nipple to receive 
a percussion cap ath; kis a metallic cap or cover screwed on to 
the case /; lis a ring of lead or other material tightly driven into 
the space between the outer case and the striker so as to retain the 
latter in its place till released by the concussion at the discharge of 
the gun. This ring of lead may be sometimes dispensed with, and 
the striker left quite free. When the shell has been charged with 
powder, this outer case with the other parts described (Fig. 3) is 
ecrewed into the aperture ef the shell, and thus the charged shell 
may be retained without danger of explosion, At any moment 
before being inserted in the gun, the outer cover fcan be readily 
unscrewed with the hand, and an ordinary percussion cap placed on 
the nipple 2. The outer cover being replaced, the shel may be 
rammed inte the gun and fired. When the flight of the shell is 
retarded by striking an object, the momentum of the stnker causes 
the percussion cap to strike against the outer cover and explode, and 
the flame ignites the bursting charge of the shell through the 
aperture. Fig. 4 shows a longitudinal section of a shell for holding 
molten metal, suitable for being fired from rifled cannon. m, m, is 
the outer iron shell; n, n, the coating or sabot of lead applied in the 
manner before described with reference to Fig. 1; 0,0, isan inner lining 
of hard loam, clay, or other suitable material, made so that it shall 
adhere to the interior of the shell; this is effected in the manner 
usually employed in constructing what are known as molten iron 
shells. Care is taken to have this earthen lining of increased thick- 
ness towards the base of the shell, so that the heat of the molten 
iron, when the interior of the shell p is charged with it, shall not 
readily affect the lead coating or sabot. 





. 

Bo:ver Maxine ny France.—We gather an interesting fact from 
a circular issued by the French Minister of Agriculture, Commerce, 
and Public Works. The minister, referring to boilers made of 
steel plates, states that if the steel employed is of good quality the 
thickness may, without inconvenience, be reduced one-half ‘from 
the thickness required in boilers made with iron plates, in accord- 
ance with an ordinance issued May 22, 1843. But who is to de- 
termine whether the steel employed is of such a good quality that 
it comes within the category contemplated by the minister? It 
seems rather a dangerous thing to leave it to the unchecked will 
of the boiler maker, if he thinks it his interest to use thinuer plates, 
to introduce them without some supervision, 
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Tue illustration represents another of the air pumping engines 
made by Messrs. P. N. Russell and Co., of Sydney, for working 
Harrison's ice making machine. In our number of the 4th inst. we 
gave an illustration of Messrs. Russell's large horizontal air pumping 
engine for a like purpose. The engine now illustrated differs from 
the one referred to in arrangement chiefly, the essential parts being 
much the same in both. 


BIRKBECK’S PISTONS. 

Tuts invention (a communication to Mr. Birkbeck, of 34, South- 
ampton-buildings, Chancery-lane) relates to the construction of 
ee suitable for steam or other engines, or for the pistons, 
mckets, or plungers of water, air, or other pumps, by which a tight 
joint is obtained between the piston and the interior of the cylinder 
or body of the pump in which it is to work. For this purpose, 
when the piston or plunger is required to be single-acting, a series 
of narrow plates, formed with bevel edges, are combined and fitted 
together, so as to form a slightly conical ring, one end of each plate 
being attached to an internal ring, forming the body of the piston or 
plunger, and to which the piston rod is connected. ‘The other ends 


/ 





of the plates are capable of being expanded by means of a circular 
plate (fitting the interior cone of the piston), which is capable of 
being “ set” up by screws, so as to cause the outer circumference 
of the conical pistol to expand, and thus accurately fit the interior 
of the cylinder in which it is to work. Pistons of this description 
may be made with two conical cylinders, as above described, placed 
with the two internal rings or bodies against one another, so as to 
expand at each end, and thus make a tight joint at both ends when 
the piston or plunger is required to work with a double action, and 
they may be made of metal, wood, or other suitable material, or of 
metal, wood, or other materials combined. 

Fig. 1 shows a plan, and Fig. 2 is a vertical section of a metallic 
piston constructed according to this invention suitable for working in 
a double-action pump. This piston is formed by the two cones A and 
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B connected together, as shown, between which a washer C of lead 
or other suitable material is inserted. The cones A and B are com- 
posed of a series of metal plates I, the edges of which are bevelled 
and put together in such manner as to form a conical cylinder, 
which is fixed upon the piston rod by keying or otherwise. E and 
E! are metal discs or plates, which are made of such diameter as to 
fit in, at, or near the larger end of the cones; they are capable of 
adjustment by drawing together or “setting up” by means of the 
bolts and nuts e, e, which draw together the plates down the inner 
conical sides of the piston, so as to cause a sufficient enlargement or 
expansion of the outer circumference of each end of the piston, to 
form a perfectly tight joint with the internal surface of the cylinder 
in which it is required to work. 

From the foregoing description it will be understood how to con- 
struct a piston on the same principle suitable for a single-acting 
pump, one of the cones only in this case being required. ’istons of 
this construction possess sufficient elasticity to cause the exterior 
circumference of the plates which form the piston to fit the inner 
circumference of the cylinders accurately, thus forming a perfectly 
tight joint whilst travelling to and fro therein. 








Tue VALUE or ADVERTISEMENTS.—We read in the Atheneum of 
Saturday, October 12, the following good news for periodical litera- 
ture:—“ The prices occasionally paid for advertisements may 
suggest some curious reflections. Her Majesty’s Commissioners for 
the Exhibition of 1862 received last week offers for the wrappers of 
the two Shilling Catalogues, the printing of which we have already 
announced as having been arranged for; and we understand that 
Mr. Bennett, the watchmaker of Cheapside, has been a successful 
bidder for the back page of each of these Catalogue’s wrappers, 
having paid for the two the sum of One Thousand Guineas. The 
Accidental Death Assurance Company have also obtained the last 
page but one, at the price of £600; and Messrs. Chappell and Co., 
of Bond-street, get a page at back of title in each Catalogue, having 
also paid £600. 

Tue Parer Boxnet.—The Mechanics’ Magazine, in a notice of 
Messrs. De la Rue’s works, states that Mr. De la Rue “com- 
menced, and successfully carried on in London for a number of 
years, the manufacture of straw hats and bonnets. Fashion at 
aoe interposed, however, and demanded a new material for 
the formation of male and female head gear. Invention, obedient 
to the dictates of the ‘ fickle jade,’ stepped in to supply the 
want, and straw hats and bonnets became a drug in the market. 
Mr. De la Rue was made of too stern stuff to be dismayed by 
the change which had come o'er the spirit of his erstwhile 
customers, and he set about devising some other mode of hitting 
the public taste. That mode was the construction of bonnets of 
embossed paper. This was a happy idea, and it was carried out 
practically, and much to his own advantage. For a time the 
ladies were delighted with the light and gra eful head-coverings 
with which Mr. De la Rue supplied them in charming and end- 
less variety. Paper bonnets enjoyed a considerable amount of 
popularity among the fair sex for several successive summers ; 
but at length came also their day of reckoning, and, like their 
straw predecessors, they fell under the ban of fashion. | Their 
inventor, thus again driven from his ‘coign of ‘vantage, deter- 
mined to try his hand at something which should be less exposed 
to the tyrannical influences that had twice marred his prospects. — I 
we do not mistake, Mr. Henry Bessemer was the inventor of the 
embossed paper bonnet, and he imparted his invention to Mr. De 
la Rue. 
































Ocr. 18, 1861. 


233 





THE ENGINEER. 














IMPROVEMENTS IN THE VALVE GEARING OF LOCOMOTIVE AND OTHER ENGINES. 































































































TuEsE improvements, by Alexander Allen, engineer, of Perth, | 


consist in a new and simple combination of mechanism for working 
expansively the slide-valves of locomotive and other engines by a 
straight (in place of a curved) link motion. 

The method of arriving at a straight link, and its advantages, may 
be briefly stated as follows :— 

The simultaneous movement given to the eccentric-rods and 
expansion-link in one direction, and to the valve-rod and motion- 
block in an opposite direction, by levers on opposite sides of the 
reversing shaft, compensates for the curve of the ordinary link, and, 
as a consequent, a straight link is obtained. 

The gearing moving during reversal through a small space, in 


comparison to other motions, allows a corresponding increase of | 


purchase in the reversing levers, and, consequently, is easily moved 
to any required position. 

Balance weights or springs, to aid in reversing, are dispensed with, 
as the link and eccentric rods being supported by a short lever on 
one side, and the valve rod and motion block, by a slightly longer 
lever, on the other side of the reversing shaft, they serve to counter- 
balance each other. 

The torsion on the reversing shaft is nominal, the fixed levers 
noe short, and the strain almost equally distributed on each 
side. 

The gearing requiring less room vertically than other shifting, 
link motions admit of the boiler being placed lower, and also inter- 
feres less with the cross frame stays, &c. 

The greatest angularity of the valve rod is very slight (see Fig. 1, 
where the angularity is — in dotted lines), the valve rod moving 
during reversal through one half the distance as compared with that 
of the fixed link motion. Thus guides for the valve spindles are 
rendered quite unnecessary. 

The motion may be so arranged as to work quite direct in full 
forward gear, or, where the engine does most work, without objec- 
tionably increasing the angularity of the valve rod in its worst 
position. 

The only fixing required is the reversing shaft, which may be 
placed either above or below the link, according to convenience. A 
straight link being employed, the repairs are economically executed, 
straight surfaces being more easily got up and repaired than curved 
ones. Any class of straight link may be used. 

Fig. 1 is an elevation of the improved valve-motion, the link A 
being, in this instance, of the “ open” class; ©, reversing shaft ; 
D, links connecting expansion-link to short lever on one side of 
reversing shaft; E, links connecting valve-rod F, and motion- 
block B, to slightly longer lever on opposite side of reversing shaft. 

_ Fig. 2 is a sectional plan of the same through centre of expansion 
link and motion block. 

Fig. 3 is an elevation and Fig. 4 a sectional plan of a plain rect- 
angular bar link, and Fig. 5 is an elevation, and Fig. 6 a sectional 
plan of another form of open link as adapted for this motion. 

; wr whole of the Figures are drawn to a scale of an inch to the 
oot. 


This improved motion has been applied to marine and stationary 
engines, and to nearly 200 locomotives during the last four years 
with general satisfaction, and it is preferred by some of the most 
eminent engineers in the kingdom. 








Tue Prevmatic Post.—On Monday further experiments were 
made at Battersea for the purpose of showing the action of the 
pneumatic principle in the conveyance of passengers and parcels for 
the purpose of experiment. ‘Two carriages only are used, each 
weighing about one ton, and loaded with 10 bags of gravel, each 
Containing one cwt. These vehicles were drawn, or rather propelled, 
through the tube over a quarter of a mile long by .the pressure of the 
atmospheric air in rather less than 30 seconds At other trips a 
Mattress was placed over the bags of gravel in each carriage, and 
some of the visitors passed through the tube. The journey was of 
course made in perfect darkness, but beyond this there was no un- 
pleasant sensation whatever. 

Tue Last or raz Coacues.—The railways are gradually pushing 
the coaches off the road. The opening of the Worcester and Here- 
ford Railway, besides superseding numberless carriers’ carts, has 
caused three mail coaches to be discontinued, viz., the Worcester 
and Hereford Royal Mail, Pratt’s Cheltenham and Malvern Mail, 
and the Worcester and Leominster Mail. All these were doing 
fairly before the opening of the railway, but have now ceased to ran 
for want of passengers. The Leominster Mail, the last of the three, 
has succumbed this week. Before the Worcester and Hereford line 
‘was — from Worcester to Malvern, about twenty coaches ran 
daily between Malyern and Worcester, every one of Which is now 
put down. 








Tue Tyne Breakwarens.— At a meeting held this week, at New- 
castle, it was resolved that the coal trade, the Duke of Northumber- 
land, and the Blyth and Tyne Railway Company be communicated 
with, and a conference be held, if possible, with a view to ascertain 
what quantity of coal would be guaranteed for shipment, and the 
amount of capital the coalowners were prepared to advance towards 
the construction of a dock at the Low Pights at the mouth of the 
Tyne. Mr. Walker, the engineer of the piers, had laid down three 
sets of lines for the completion of those immense marine works, one 
terminating the piers in 21 ft. of water, at a cost of £550,000; a 
second finishing the piers in 30 ft. at low water, at an expense of 
£660,000; and a third, extending the piers into 36ft. of water, 
virtually making the Tyne a harbour of refuge, at a cost of £800,000. 
The Pier Extension Scheme has been deferred for further exami- 
nation. 


Tne Roya Atrrev.—The further progress in the construction of 
the stern of the Royal Alfred, 50, iron-plated frigate, building at 
Portsmouth, has been for the present suspended by order of the 
Controller of the Navy. It issaid that the Admiralty have under 
their consideration the advisability of following the example of the 
French marine in ships of the converted class by doing away with 
the screw well. This would necessarily strengthen greatly the ship’s 
stern, By adopting at the same time the substitution of headless 
rudders, fixed forward of the screw, for the rudder in its present 
position, another great weakness would be removed, and both screw 
and rudder would be placed in positions below the water-line, where 
no enemy's shot could reach them, however long or close the en- 
gagement might be. We believe a plan embracing both these 
objects, carried out in a very simple manner, has been, or is about 
to be, submitted to the Admiralty. Without doubt rudder-heads and 
outer sternposts are the weakest points in steamships of war as con- 
structed at present. 


Expiosion or Biasy Furnace Tuyerrs.—On Wednesday week a 
frightful accident occurred at the Heyford Ironworks (near Weedon), 
in the occupation of Mr. George Pell, whereby two men lost their 
lives. The ironworks at which this accident happened are situate 
on a narrow strip of land between the line of railway and the old 
turnpike road from Daventry to London. They consist of three 
furnaces ; but owing to the depression of the iron trade in Stafford- 
shire and Northamptonshire, only one furnace has been at work for 
some time past. This furnace, however, was in full work, when an 
explosion took place which shook the works to their very founda- 
tion. The explosion was caused by a defect in one of the 
“ tuyéres,” or pipes through which the blast is sent into the fur- 
nace. Owing to the intense heat of the furnace when at work, this 
blast cannot be sent through a single tube of naked iron. T'wo 
tubes are therefore used, one of which is placed within the other, 
and between them a stream of cold water is kept constantly flowing. 
One of these “ tuyéres” suddenly became leaky, and before the work 
could be stopped, or any repair effected, a large quantity of water 
was forced into the furnace, and the great body of steam which was 
immediately generated caused a most violent explosion. At this 
moment two men, named John Warwick and Joseph Towers, who 
had the sole charge of the furnace, and who, it appears, were re- 
sponsible for its proper working, were standing in what is called the 
“ fore-part” of the furnace, endeavouring to make the cinder run by 
means of poles, with which they turned it over and worked it about. 
They were knocked down by the explosion, which occurred at the 
weakest part of the furnace, and which blew out a large quantity of 
molten iron and cinder, which covered the unfortunate men, 
burned them most fearfully, and, in fact, completely charred them. 
Such was the force of the explosion that a quantity of iron, 
cinder, and coke was blown a distance of nearly 200 yards into an 
adjoining field. Mr. George Pell, the Dy wend of the works, 
together with several of his clerks an istants, i diate] 
rushed to the spot. They first observed a man named West, who 
had been at work on the other side of the furnace, running towards 
the canal, into which he plunged. He was immediately dragged 
out, but his injuries, though extensive, were not of a very serious 
nature, and he was enabled, with a little assistance, to walk home 
to the neighbouring village. ‘Towers, who had been knocked down 
by the explosion, plunged into a reservoir of water which was on 
the premises. On being extricated his injuries were found to be of 
the most awful nature. The third man, Warwick, was caught by 
the timekeeper and a wharfinger, who instantly ripped his clothes 
from his body. ‘I'hese latter two men were placed in one of the 
workshops, where every care was taken of them until the arrival of 
a medical man, who directed their removal to the Northampton 
General Infirmary, the house-surgeon of which institution held out 








no hopes of their recovery. Warwick died in a few hours, 
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Ax Amentcan Sream Car ror Street Tramways AND Branca 
Ramways.—The American Railway Review says: — “We have 
before described this invention, and referred to its use on some of 
the Philadelphia city railways. Since the city governme t of that 
city have driven steam out of the streets Messrs. Grice and Long 
have built some larger cars for the light traffic of regular railways. 
One of them is running on the West Jersey line, from Camden, It 
seats 36 passengers and their baggage, weighs 10} tons, and runs at 
30 miles an hour. This is rather an improvement over a 26-ton 
engine and two cars of 8 to 10 tons each, for the same traffic, but 
we suppose the old women of the masculine gender will try to kill 
it as soon as its fame gets round to them. The boiler of this car 
stands at one side of a compartment in the front end, and the 
engines (included) at the other side. The engines work a counter- 
shaft, which is geared to the driving shaft. We do not see how 
this arrangement can work very well without rigid springs, and 
yet it must save money, in virtue of its light weight, in spite of 
its imperfections. It is encouraging to observe that railway 
managers are beginning to be aware of the fact that light loco- 
motives are an institution and not a myth. The early imperfections 
will be speedily overcome if the orders are not wanting.” 


Tue Guovcester Rauway Sration.—Tho railway station may 
be termed a specimen of Engineer's Italian. It is divided into two 
parts by the rails, offices being on one side for the up-stations and 
on the other for the down. ‘T'his arrangement, which is common in 
small stations, has some advantages, but has also its disadvantages. 
The necessity for crossing the line should, if possible, be avoided, 
for where it occurs accidents occasionally happen. Several have 
taken place at Stroud, and in consequence it has been found 
advisable to take measures to prevent others arising from the same 
cause. Architecturally speaking Stroud station has no attractions. 
Like others of its class, it is very flat and spiritless, and displays no 
evidences of taste in the design. Instead of being “ things of beauty,” 
and consequently “ joys for ever,” railway stations are generally 
of the most despicable kind, unworthy of notice, and blemishes 
rather than ornaments to the landscapes surrounding them. There 
are, of course, exceptions, and we have seen some very creditable 
productions on a few lines, which added considerably to our enjoy- 
ment in passing through a strange country. When railway com- 
panies will search out men of talent and employ them in all their 
buildings, instead of being influenced in their selection by private 
influence; or, worse still, entrusting their works to men totally 
ignorant of architectural beauty, we may expect better things, but 
until then we cannot look for a change.—Building News. 


Srreet Tramways.—The following letter, by a “Mining Engi- 
neer,” appears in the Mining Jou :—“It appears matter for 
surprise that horse tramways do not make rapid progress in this 
country. It is quite fashionable now to sneer about the strong pre- 
judice which had to be overcome when locomotive railways were 
first introduced, but the prejudice existing against the introduction 
of horse tramways is equally strong and absurd, The only diffi- 
culty appears to S that a tolerably level road be fuund, so that the 
horse tramroad shall be laid upon or alongside the present cart 
roads, either in the route between considerable cities, or as a sort of 
trunk line through large cities. Now, looking at the town of New- 
castle-on-'l'yne—the Metropolis of the North—if we take the river 
line or quay, speaking roughly, we have from two to three miles 
of road pretty level, where the tramway could easily be adopted, 
The traffic along this route is very heavy, and, of course, large 
numbers of horses are employed, The noise caused by wagons 
passing over the rough pavement is most deafening. ‘The economy 
that would result here from the adoption of a tramroad would be 
very great, and the general improvement enormous. One horse 
would, no doubt, perform the work that three or four perform at pre- 
sent. But it is objected that this would not pay unless main routes can 
also be got through the centres of Newcastle to the north and 
Gateshead to the south, and that the rapid rise of the ground in 
both directions precludes the possibility of this. I, however, ven- 
ture to suzgest that this objection might be overcome by adoptin 
a vertical hoist at the end of the High Level Bridge, which woul 
be the centre of the routes east and west, and also north and south, 
and thus a level route, or nearly so, would be secured in both 
directions. The hoist, or winding apparatus, would, of course, 
have to be on a gigantic scale, and might, as well as the carriages 
on the routes, be adapted for the conveyance of passengers as well 
as goods. The carriages, goods, &c., could be hoisted by means of 





| a cage exactly in the same way as we raise coal from the mine, the 

carriage being run in this cage without removing the load. I have 
thus roughly sketched the outlines of my plan, how far it may be 
feasible 1 leave to the public to judge,” 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE RIGHTS OF INVENTORS. 


Sin,—Your article of the 4th inst. is, I think, one of the best yet 
written in defence of the patent law, and inventors are fortunate in 
having their rights defended by so able an advocate. One of your 
arguments should be more particularly brought to the notice of 
Government, because one of the most important but least obvious 
in support of this law, or laws. You observe—“ The patent law 
operates largely for the welfare of this nation, apart from the mere 
money profit. It is the process whereby genius can rise from 
obscurity, and enter into the larger life of the nation. In this 
England of ours peace, content, and loyalty have been con- 
spicuous through al] the disturbances that have convulsed the con- 
tinent of Europe; how much of this contentment is due to the 
belief in most men’s minds that genius, perseverance, and industry 
may, by incessant struggle, rise toany position under the Crown ? W ho 
shall say what might be the result if all the ardent minds and intel- 
lectual ‘brains are cut off from their legitimate exercise.” This is 
worthy of the consideration of the Crown and House of Lords, 
for, without their deliberate consent, no Act can pass to confiscate 
the rights of the inventive genius of the nation. For my own part 
I consider that the patent law—which Sir W. Armstrong would so 
thoughtlessly abolish—is as politically useful as it is commercially 
sound. Indeed everything is politically useful that is based on 
justice, and nothing can be more just than to secure to every class 
the fruits of their genius and their toil. If, then, authors have a 
right to be seeured a fair remuneration, inventors have a still greater 
right, because they have much greater difficulty in perfecting and 
fii ding the means to introduce new inventions than authors have new 
books. Even with the patent law inventors have ever been, and are, 
th. hardest workers, yet least rewarded of all who serve the nation. 
These, from old custom, naturally look to the sovereign, whose 
nume has been so long connected with patent rights, still to secure 
them, and to the House of Lords, who have ever watched over 
them. Above the jealousy of rival but incompetent inventors, 
untempted by the greed of large manufacturers, and of more 
liberal education, the higher classes are more capable of taking an 
unprejudiced and larger view of such questions a» these. It would 
then, I think, be unfortunate for the loyal and aristociatic element, 
which ming!es so harmoniously with the rud . poruonu of the con- 
stitution, were the Sovereign and Lords no longer t defend the 
rights of inventors against those unscrupulous cla se who would 
confiscate them for their own personil gain. For «nee let our 
numerous mechanics and artisans find that the Crown Peers of 
Parliament have deliberately excluded them from rising to eminence 
by their inventions, and no one can foretell where such an unjust 
aud impolitic step might lead. It would be the first precedent, set, 
toe, by the highest and wealthiest of the land, to keep down the 
most ingenious and talented of the working classes, by depriving 
them of rights secured to them for nearly two hundred years. Such 
a precedent could ecarcely stop there. 1 assert that patents are the 
rights of inventors, because, as a class, they have no other means of 
rising to wealth and distinction except by the security of these 
Jaws. It is for Sir William Armstrong to show the contrary. But 
this he cannot do. T<t me repeat this- he cannot show the con- 
trary. It is, then, this unanswerable argument which makes a 
patent the right of poor inventors— the security of the law to 
enable them to rise to wealth and distinction, by defending them 
against imperfect inventors of large capital, and against great 
manufacturers, who would also deprive them—as they are now 
trying to do—of the labour of their brains, the most ennobling aud 
enduring in the world. We are told, indeed, by one of more than 
hinnan wisdom, that “It is the glory of God to conceal a thing, but 
the honour ci kings isto search out a matter.” If, then, it is an 
honour, even to kings, to do this, and “to find out knowledge of 
w.tty inventions,” as Solomon elsewhere tells us, why should 
those of ample means and leisure themselves deliberately prevent 
the poorest aud most ingenious in the land from sharing in this 
honour? To them God has given the compensating power of 
genius, more abundantly, perhaps, on account of their lowlier 
state. Why, then, should the Crown and Peers} take from them 
those laws which they know can alone cnable their power, love, and 
uses to seek the honour of finding out the seerets of God, rising by 
their diseoveries? What could be more unjust, and therefore 
impolitic ?— what act show amore heartless indifference to the rights 
and necessities of so deserving and valuable aclass of the com- 
munity as the inventers of England? 

The patent law is the inventor's right and the nation’s benefit, and 
to Sir William Armstrong belongs the unenviable notoriety of being 
the first to seek its abolition, and the nation’s loss; for I will 
show, in my next, that what is the inventor's right is also the 
nation’s gain, by giving some evidence of the essential service 
which the patent law has rendered to the nation. 

October 9th, 1861. No Gun Inventor on Apyocare. 














_-- 


ASSOCIATION OF BRITISH INVENTORS. 


Sir,—I fully agree with the remarks of a member of this proposed 
association that it is high time men of genius and intelligence, dis- 
tinguished as inventors and patentees, should begin to act in concert 
on the principle of self-defence, for it is evident the enemy is at 
their gates, 

A Committee of the Mechanical Section, appoirted conjointly by 
the British Association for the Advancement of Science and the 
Association for the Promotion of Social Science, recommends the 
constitution of a special tribunal, assisted by scientific assessors, to 
sit in open judgment upon all inventions previous to patents being 
granted. Surely inventors have enough to contend against without 
being subjected to an ordeal of so objectionable and un-English a 
nature as that of submitting the fruits of their brains and the labours 
of their hands to a tribunal of schoolmen and dabblers in physics, 
whose ideas or interests, as experience teaches, would be opposed to 
the recognition and adoption of new truths. Did the sapient 
members of this committee, in the course of their labours, take into 
consideration the difficulties placed in the way of finding a judge so 
profoundly versed in the sciences’as to be able to approve or con- 
demn an invention before itis publicly tested in a practical manner ; 
or a body of assessors, equally learned, and, at the same time, so 
truly disinterested, as to mark, by their countenance and approval, 
inventions and discoveries that in success might seriously affect the 
interests of one or other of its members? Did they consider for a 
moment the multitude of forms and objgcts that would be placed 
before them, embracing, in aggregate, the entire range of social 
science, the ne plus ultra of mechanism, the philosophy of light, 
heat, aud electricity, chemistry, architecture, the arts and manufac- 
tures, mines, mining, steam engines, and steam, gunnery, 
and the thousand and one objects brought in panoramic 
view before them and on many of which judgment could not be 
pronounced until the invention, brought to perfection at great cost, 
could be practically tested? Let them look to the present working 
of the system, and say how much encouragement is given to inven- 
tors beyond what they are at ieast entitled to. A poor man makes 
a discovery in mechanics, or in the application of steam. In the full 
flush of triumph he appewls to the man of science whose name is 
well up in the world. How he is received the most brilliant inven- 
tions of the past, with few exceptions, fully and painfully testify. 
Browbeaten and disheartened for the moment, he retires from the 
fortunate man’s presence, and seeks, among men of less pretension, 
the means wherewith to secure the patent and bring it into use, and 
in doing th's he is compelled to knock at many a man's door before 
be finds one whose better appreciation of the invention or whose 
cupidity induces him to consent to share in the advantages of the 
discovery. Is it not right, is it not reasonable, that the man who 
thus, by slow and tortuous processes, steadily advances, link by link, 

















in the chain of his ideas, until the beautiful superstructure Is com- 
pleted, who, in success, has still to overcome almost insuperable 
obstacles before he can secure his patent and bring his invention 
into practical operation, should have the fair reward of his labours 
secured to him? It is not a question of philanthropy, but simply 
one of pounds, shillings, and pence, that the use of the invention 
may be restricted for a time in order that the patentee may derive 
benefit in reaping the fruits of his ingenuity, skill, or intelligence, 
Such was the intention of the framers of our patent laws. 

The happy idea that leads first to a long train of thought, or 
mental calculation, and, finally, to the development of a principle 
the knowledge of which tends greatly to benefit his country or the 
world in general, is as much that man’s property as freehold Jand or 
a certain sum of money is to him who possesses it. So the Govern- 
ment thought when they gave William Armstrong a baronetcy and 
£30,000, and a further position for accumulating wealth. He could | 
have carried the invention abroad, but, bought up, it became the | 
property of the State. Were society properly constit uted, and science 
perfect in its varied departments, such might more frequently be 
the case, pensions or pecuniary rewards being given for Inventions 
of a more pe aceable character, and improvements tending to advance 
the arts, or to administer to the requirements of society at large. 
The self-constituted committee on the patent laws, however, respond- 
ing to wishes and feelings entertained in “ hig. est quarters,” would 
have it otherwise. ‘They would force the inventor before tribunal 
of thirty members, five of whom, appointed by the Commissioners of 
Patents, are to be selected. Before the learned body the patentee is 
to appear, and then and there, in open court, communicate his dis- 
covery to the world at large, with the probability, after he bas dis- 
closed it, of being refused a patent. ‘The melancholy satisfaction 
being offered him to come tin another day and pass through the 
same ordeal of examination and cross-examination, or to appeal to 
the Court of Exchequer, and ultimately, if fool enough, to the 
House of Lords. In the meantime his invention, being made 
known, has become public property. Again, the committee approve 
of the principle of compelling patentees to grant licenses on terms 
fixed by arbitration; in other words, they would open the door so 
widely for competition as to place the inventor entirely at the 
mercy of every firm that chose to apply for a license, including 
those reckless ¢nough to dishonour the invention and destroy the 
trade, I certainly ‘can see no principle in using a publie pressure 
against the patentee to his almost certain destruction, Hlis patent 
right being conceded, the modus operandi by which he conducts his 
business and extends the use of his patent ought to be left to him- 
self. As well might pressure be brought to bear upon the London | 
banker to compel him to open certain branch banks in the country, 
or upon a Manchester cotton manufacturer to establish a factory In 
London. Itis against the spirit of our free institutions to make 
inquisition into a man’s mode of doing business, or to compel him 
to dispose of his property against his consent. ; ; 

There cannot be a doubt but a great and powerful movement is 
now being made to invade patent rights, and to make the ideas, 
conceptions, aud discoveries of superior minds common property, | 
under the fallacious plea that the gems of invention and discovery 
are, by the operation of the present patent system, so hidden in 
rubbish as to be shorn of much of their pubtic utility. Patentees, in 
othee words, being so blind to their own interests as not to know 
how to make the most of their own inventions, but, selfish and | 
inactive, they keep the fruits of their discoveries 2s much as possible | 
to themselves. One really would think that these utilitarian busy 
bodies are offshoots of the Robert Owen school, who look upon 
everything as common property, otherwise they belong to that 
class of amateur philosophers who contribute so largely to the | 
entertainment of the british Association at its annual gathering, | 
and finally to the waste paper basket—the great receptacle tor 
second hand ideas. } 

Patentees aud inventors will do well to be on their guard, and, by | 
atimely and well-knit union among themselves, gather strength 
for the approaching conflict in the talace of Westminster, simul- 
taneously taking place with the opening of the Great Exhibition for 
1862. It must not be forgotten that in the last Exhibition year a 
proposal was made to suspend the patent law, and throw all pute ats 
open to the world. Every patentee, every inventor, every sclenutic 
man who appreciates and supports invention and discovery, should, | 
as in duty bound, co-operate in giving force and eflicieucy to the 
proposed association. 















































A Britisa INveNtTOR, 


MANUFACTURE OF IRON AND STEEL. 

Sim,—In the concluding aragraph of your last leading article 
upou this subject you appear to wish that the correspondence 
should be closed, as no longer of public interest. I shall, however, 
offer a few more remarks which may interest those who, like myself, 
are not partisans of rival inventors, but men wishing to have a cleai 
understanding upon subjects of great importance. ‘there isa clever 
letter written by a Sheffield steel maker, who treats his subject 
skilfully and ably, and leaves it just as he found it, alter going avout 
the bush in place of direct to the point to be arrived ate 

The grand novelty of Martien’s invention was the foreing of air 
from below through melted cast iron. No one had done this before, 
and noone believed it to be practicable, and the inveutor did not, 
when he took out his patent, perceive that steel and iron, as well as 
refined metal, would inevitably be the products of cast iron treated 
by his process. In fact he knew no more of what his process would 
lead to, at that time, than did Mr. Bessemer when he took out his 
patent of Lith October, 1855, wherein he claims to refine or decar- 
bonise cast iron in melting pots heated in an oven, by blowing air 
down into the metal, and wherein he proposes to add serap iron, or 
pi iron, or refined iron, to the charge ot his pot re finery, just as 
scrap and pig iron has been, time out of mind, added in the common 
refinery to the charge. This is not, as you would endeavour to imply, 
the addition of spiegel cisen, and it is repugnant to commonsense to 
endeavour to place such a forced construction upon Ite ‘Lhe success of 
the pneumatic process hinges upon the possibility of forcing air from 
below into melted cast iron, That is Martien’s invention, and, when 
carried into effect, it produces refined iron, steel, and malleable iron 
in succession, no matter what the inventor contemplated. Just so, a 
steam engive drives a rolling mill, a steamboat, or a locomotive 
equally well, and quite irrespectively of the inventor's intentions, and 
the original inventor of the steam engine never foresaw that lis 
invention would, when carried into effect, perform all these wonders. 
Lan: not in the least staggered by the fact that the Amer.can Patent 
Tribunal decided for the Bessemer claim in preference to the 
Martien. The decision of a tribunal which can possess no more 
knowledge of these matters than we have of the lunar aristocracy 
and their habits cannot be infallibly just. What Mr. Brown did | 
with Martien’s process at Ebbw Vale is nothing to the purpose. — It | 
took Mr. Bessemer six years of blundering betore he succeeded, and | 
surely Martien may be allowed to have had one break down in the 
only trial ever afforded to his process, without that one failure being | 


























deemed conclusive against his process. 
1 had nothing to do with the Martien experiments at Ebbw Vale, 
so I cannot say how much Mr. Brown spent, or how little he got for 
his money. I was not then his agent, for, if 1 had been so, the Ebbw | 
Vale lron Company would have been making, long since, malleable 
iron and steel by the Martien process, at every furnace they possess. 
Blowing under melted cast iron of three or four inches in depth is | 
not the way to succeed with the pneumatic process, and 1 believe 
that four inches was the extreme depth of metal operated upon at 
Ebbw Vale, nor could the expenditure of either £7,600. or 2.0,000 
by the richest iron making firm in the world ensure success unless 


the proper met! M 





had been adopted to carry out Martien’s inven- 
tion, With reference to the open of Mr. Hindmarch, you, Sir, 
would apparently class it with that of a hungry attor : ready to 
swear that black was white, so that he couid but net afee. 1 believe 
Mr. Hindmarch is as truly independent in his position and opinions 
as any man who has risen to eminence by his talents, industry, 
and integrity. So I must still think there is some heed to be taken | 
to Mr. Hindmarch’s opinion, your sweeping fiat notwithstanding. | 


a 








that it apy 


| be called j} 


| termed copper; so that my claim for the use 


I have not been advocating the validity of Martien’s patent, but 
merely his claim as the inventor of the pneumatic process. His 
specification is wretched, and so confused and obscure that I should 
scarcely suppose it to be valid. But the invention is there, never- 
theless, As to the waste by the Martien process, it is neither more 
nor less than by the Bessemer process, and in each process it is quite 
easy to burn the whole of the cast iron in waste. This was re- 
peatedly done by the Bessemer process before the proper manage- 
ment of it was understood. Therefore Mr. Brown's statement of the 
waste he incurred when trying the Martien process tells no more 
against that process than against the Bessemer process. In the 
common refinery the whole of the charge may be wasted in a similar 
manner, and yet no one will attempt to deny that the refinery 
process has been a useful and successful one. 

To cite Mr. Hill’s patent as one that anticipated the claim of 
Martien is simply to attirm that projecting melted iron in shots or 
granules, by the force of a blast of air, is the same in effect as forcing 
air from below through a mass of molten iron. In Mr. Hill's process 
the iron was merely detlagrated and wasted, whilst, by Martien’s 
procese, the iron is purified and decarbonised, with a waste of 
trom 8 to 25 per cent., according to the nature and purity of the cast 
iron operated upon. Throwing melted iron from a shot tower, like 
lead for shot, is quite as effective a method of treating cast iron 
by the pneumatic process as that proposed and patented by Mr, 
Hill, and no man who had reflected for a moment upon the intense 
combustibility of cast iron, when in a molten granular state, could 
ever have contemplated such an irrational proceeding. In either 
case the forcing of particles of melted cast iron through the air is no 
more the forcing ot air from below, through a melted mass of cast 
iron, than the action of the watering pot is the action of a forcing 
pump worked by the pressure of condensed air. It is easy to 
demolish the cobwebs of reasoning which “ A Steel Manufacturer” 
has, with great ability, spun around his favourite Bessemer pro- 
cess. 

With regard to the forcing of steam into the melted metal Martien 
had no doubt been, to a certain extent, anticipated by Guest, Na- 
smyth, and others, but anticipated in what? In the pneumatic 
process ? No, most certainly, but in an impracticable and entirely 
worthless application of steam to a purpose for which it is wholly 
unsuited. Lu fact the pneumatic process is a dead failure whenever 
steam is employed, and Mr. Bessemer became aware of this fact 
after he had unluckily embodied a claim for the use of steam in his 









| patents, and he then wisely drew in his horns, and let the steam 


application quietly drop. Steam has nothing to do with the pneu- 
matic process, aud no thinking and reflecting man would have 
dreamed of using it at all in the process in question. Therefore, to 


| lug the steam question into the subject, as an argument either for or 


against Martien’s claim for forcing air through melted cast iron, is 
quite absurd. If Bessemer really made use of steam, or if steam 
was really admissable in the pneumatic process, the argument would 
have some weight, but Bessemer does not use steam, though he has 
patented its use, and he does not use it because he is now aware 
that, were he to do so, his metal would all solidify in the decar- 
bonising vessel long before it had come into the state of malleable 
iron, Steam may be employed to a certain extent to refine iron, but 
no approach can be made with its use to bringing the iron into 
cither the state of steel or malleable iron. 

1 have not previously noticed the steam claims of Martien and 
Bessemer, for really considered them unworthy of any notice, being 
merely patchwork ideas taken from former patents, and incon- 
gruously wrought into the new patents, with the claims of which 
they are wholly inconsistent. Had Martien carried out his process 
in a suitable manner in a covered gutter lined with ganister—and he 
claims a covered gutter—-he would have lad steel and malleable iron 
from his cast iron as surely as Bessemer obtains either; and, had he 
found that the melted cast iron was thus already converted into 
iron and steel, was he to be compelled nevertheless to puddle and 
work it again in another furnace? Such an idea is preposterous. 
Iu fuct, an attempt is made to set aside Martien’s claim because he 
did not foresee the important results which must inevitably follow 
when melted cast iron, flowing from the blast furnace along a 
covered periorated gutter of cast iron lined with ganister, is exposed 
to the action of streams of air passing upwards through the body of 
that melted cast iron. The cast iron gutter unlined will not do. 
But are not gutters made of bricks and lined with Roman cement? 
And may not a cast iron gutter be lined with ganister, and covered 
over to keep the iron from being blown out of the gutter ? Martien was 
evidently uo practical man, and he has, therefore, fallen into serious 
blunders in embodying his grand discovery in the prescribed form of a 
patent claim; but, if the ca ket be unsightly, still the diamond is in 
it, “A Steel Manufacturer” believes that no man living ever con- 
templated the manufacture of iron aud steel by the pueumatic pro- 
cess before Mr. Bessemer did so. Now, 1 could, in five minutes, 
convince “* A Steel Manufacturer” that he is mistaken, and that the 








}idea was not only entertained by the late Mr. David Mushet, but 


would have been carried into effect as far back as the year 1819 but 
red to him impracticable to maintain tuyeres placed 
irface of melted cast iron. 1 could also show him that 





below the 





| steel and very soft malleable iron had been made by the pneumatic 


process in 1519-20, and that this malleable iron could be drawn out, 
doubled, welded, and again drawn out into bars. But the blast was 
not applied under the bottom of the metal, because it was supposed 
no tuyeres could be kept open in such a position. Martien solved 
this difficulty, and the tuyeres or perforations he employed at Ebbw 
Vale did keep open, and the success of the pneumatic process became 
a certunty trom that moment. 

{ will now, with your permission, make a few remarks upon the 
triple compound of iron, manganese, and carbon, which, you say, 
1 ave so noisily put forward, and which Mr. Bessemer, after some 


| years of hopeless tloundering, has now so quietly adopted. You 


infer that because Mr. Bessemer would have put scrap iron and 
pig iron into the pot refineries named in his patent of 17th October, 
1890, that, as a matter of course, he would put spiegel eisen into 
the charge of his subsequently patented pueumatic furnace, and 
that he would, of course, have done so because spiegel eisen is in 
gt neral use amongst steel makers. Now, so geuerally used was it 
at the date of Bessemer’s patent that in Hull the Custom-house 
ofticers called it bismuth, and in London zine, or antimony ; and no 


} one imagined that it was iron, far less pig iron. ‘Vo call it pig 


iron is merely to pervert common seuse, and the common signiti- 
cation of language. Copper, with & per cent. of tin or zine, is no 
longer called copper, but bronze in the one case, and brass in the 
other. lron, with 8 per cent. of metallic manganese, can no more 
von With propriety than brass or bronze can be 
f spiegel eisen was 
> of spiegel eisen 

















not a claim ior the use of pig iron. Show a pie 
to any ironmaster in this country, and ask, “Is this pig iron?” 
‘The answer will be, * No, certainly it is not.” Neither chemically 
nor physically is there auy resemblance. Spiegel eisen is a triple 
compound of iron, manganese, and carbon, aud, in fact, an alloy of 
iron and manganese in definite chemical proportions. Mr. Heath 





| claimed the use of carburet of manganese in any process by which 


steel was (then) manufactured; his rights did not extend to a then 


unknown process, namely, the pneumatic process. He claimed the 


use of carburet of manganese, and what is that? A myth, an 
imaginary compound which no man ever saw, and no chemist ever 
either compounded or resolved into its elements. If there be such 
a compound as carburet of manganese, in what chemical work are 
its atomic proportions given ?— and if, as is well known, they have 
never been given or investigated, what meaning can be attached 
to a claim for the use of something which an inventor chooses to 
eall carburet of manganese, but cannot define! Graphite was for 
many years called carburet cf iron, which it really seems to be; 
but chemists say no, it is not—yet they cannot assign any definite 
atoluic pro} ortions even for carburet of iron. ‘ 
But an alloy of iron and mauganese, containing also carbon, is a 
simple combination which can be analysed, compounded, and re- 
solved With ease and certainty. You say that all attempts to manu- 
facture malleable iron with this triple compound are simply absurd. 
Let us review the facts of the subject. Bessemer iron, unmixed 
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with other matters, is a crude, red-short, spongy substance. It can 
be worked at a high welding heat, but at a red heat it breaks off as 
short as a carrot, and, when cold, it is also frequently equally cold- 
short. It is of no value in the arts, and is simply good iron spoiled. 
Now, every thing has been tried in order to correct these defects. 
Oxidejof iron, oxide of manganese, carbonaceous matters, and oxides 
of iron and manganese mixed with carbonaceous matter have been 
introduced and tried in every way, in vain, to produce the desired 
effect. Scrap iron, pig iron, zinc, copper, &c., have been tried to no 
purpose, but the moment an alloy of iron and manganese (contain- 
ing, necessarily, some carbon, unless it be previously decarbonised) 
is introduced into the Bessemer metal, the finest malleable metal is 

roduced, alike red-tough and cold-tough. This fact, now well 
cnown to Mr. Bessemer, was well known to me six years ago, and 
no amount of captious, specious reasoning can overthrow it. There 
is nothing that has answered, or that does answer, save and except 
this identical triple compound, and nothing else is now used to 
ensure success in the Bessemer operations. 

All alloys of iron and manganese contain a little silicium, and 
therefore the addition of a little silicium to Bessemer metal is the 
inevitable consequence of adding to the latter an alloy of tron and 
manganese. 

With strange inconsistency you deny that the triple compound 
can be used with any advantage, and in the same breath you tell us 
that Bessemer actually uses a triple compound, so rich in manganese 
that it contains 50 per cent. of that metal. Besides the inconsistency 
of these statements the latter one involves a startling error, avd 
shows how very dangerous it is to make unadvised statements upon 
a subject of this kind. ‘To illustrate this error I proceed to give a 
familiar instance of the peculiarities of certain alloys. When iron 
and copper are melted together two distinct alloys are formed, one 
consisting chiefly of iron with a little copper, the other of copper 
with a little iron, and the coppery alloy subsides by virtue of its 
greater specific gravity when the metal is allowed to stand and 
consolidate. Neither of these alloys can be altered as to their con- 
stituent proportions of each metal. The coppery alloy will take up 
no more iron, and vice verséd. Thus the iron will only take up and 
alloy with it about 15 per cent. of copper, and the copper will not 
alloy with more than about 3 per cent. of iron. 

Similarly, when iron is alloyed with manganese, it will take up 
about 8 per cent. of the latter, but, when it is attempted to alloy a 
greater proportion of manganese, the excess of manganese subsides 
by reason of its greater specific gravity, and will not alloy with the 
iron. All this can be readily demonstrated in the crucible; but in 
the blast furnace, the heat of which is not enough to reduce and 
liquify manganese, except in alloy with iron, the iron takes up, 
under the most favourable circumstances, about 8 per cent. of metallic 
manganese, and the residue of the unreduced oxide of manganese 
passes off in the cinder, to which it imparts a rich green colour and 
great specific gravity. The skill, however, of Mr. Bessemer has 
succeeded in reversing the laws of metallurgy that govern the forma- 
tion of alloys, and he has succeeded—mirabile dictu!—in producing 
an alloy of iron and manganese containing 50 per cent. of the latter 
metal. Many years ago my father, Mr. D. Mushet, believed he had 
cbtained an alloy containing 28 per cent. of manganese, but it 
appeared that the manganese ore he employed was rich iv iron, and 
the increase of weight he obtained was derived from the iron oxide 
in the manganese ore. If Mr. Bessemer has produced an alloy of 
iron and manganese containing 50 per cent. of metallic manganese, 
and if he can produce it so as to employ it to the extent of several 
hundredweights at each operation, he is like Frankenstein, and has 
elaborated a something which he would be glad to annihilate again, 
and which he may well dread to contemplate, for the power of 
manufacturing such an alloy would enable any one to sweep the 
pneumatic process from the face of the earth, and inaugurate a 
hitherto unheard of and unsuspected era in iron making. Grant 
that he has actually raised this horrid spectre of an alloy to haunt 
him and embitter the expiring hours of his patents, and what is it 
after all? Why simply a triple compound of iron, manganese, and 
carbon, and the use of which, in his process, I claimed five years 
ago, no matter how the said triple compound was made. It is vain 
to contend against simple facts, and the facts of the present case are 
these—Bessemer iron is useless unless there is added to it a triple 
compound of iron, manganese, and carbon. Bessemer iron is pro- 
duced by forcing air from beneath through melted cast iron, and, as 
this process is claimed jointly by Martien and Bessemer, one or both 
must have the credit so far. But Robert Mushet discovered that the 
otherwise worthless Bessemer iron was made extremely valuable by 
the simple addition of a triple metallic compound of iron, manganese, 
and carbon, and to him is due the credit of having supplied the link 
which was deficient in the pneumatic process as a manufacture. 
The patent records will prove these facts long after the inventors 
have ceased to exist, and when the specious reasonings of interested 
parties are at an end. As regards the explosion I mentioned, which 
took place at Victoria Works, you appear to have completely mis- 
understood me. It was in a furnace, not in a mould, as you would 
seem to imply, that the explosion took place. You now inform me 
that at the Bessemer Works the workmen add the triple compound 
at the right time, and thereby all risk of an explosion is avoided. 
It, therefore, appears that not only has Mr. Bessemer adopted 
the use of my triple compound, but that he has also availed himself 
of my printed patent instructions upon the subject of these explo- 
sions, published some years ago, and which, you say, the metal- 
lurgist, Robert Mushet, does not understand. Really, Sir, your 
arguments seem to recoil upon yourself in a most unaccountable 
manner. 

In conclusion you say I have sunk the essential question in private 
details. I think not. I have detailed abuses, and great ones, too. 
I have said that every inventor should be compelled to grant licenses 
when called upon to doso. The abuse of allowing a patentee to 
withhold licenses is a kind of fraud upon the public, and in the case 
of the pneumatic process this abuse has absolutely amounted to a 
national grievance. By this abuse I have probably lost some 
thousands, but the public have sustained a loss of millions upon 
inillions, and the advancement of arts, sciences, and manufactures 
has been for five years enthralled by the narrow-minded policy of 
Mr. Bessemer, who would grant me no license to use his so called 
process, Whilst that gentleman has been floundering into the posi- 
tion in which I could have placed him six years ago the public have 
been denied the benefit of this grandest of metallurgical discoveries 
and improvements, because I, who had perfected it, could not obtain 
alicense. Next to the public Mr. Bessemer himself, as is usual in 
such instances of narrow-minded and short-sighted policy, has 
been the greatest sufferer. His process would have been in ‘almost 
universal use long since, and his royalties would have been reckoned 
by thousands per week. Surely’ if a man has the privilege of 
making the public pay for his invention if they use it the public 
ought to have the privilege of using the invention when they 
require it and are willing to pay for it. 

_1 am aware that my letter may be, in many respects, defec- 
tive and susceptible of improvement, but I believe there is a good 
deal in it that will interest many of your readers, and I should, 
therefore, suppose you will not deny me its insertion. 

Coleford, 8th Oct., 1861. Rosert Mvsuet. 








Tue Lanovr Market 1x Sypxev.—The ironfounders complain 
that they are compelled to import a great deal of finished work 
which could be easily made in the colony if the men would submit 
to a reduction of wages, and the coalowners say that they are losing 
their chance of supplying the wants of the steam marine in the 
Eastern sea, because of the high rate of wages they have to pay. 
The miners talk of opening a pit on the co-operative principle, and 
it is possible that the scheme may be carried out. Meanwhile, to 
prevent competition, the working men are sending to England re- 
presentatives calculated to dissuade more labourers from coming out, 
and to countervail the efforts of the emigration lecturers we lately 
despatched. p ¥ 











MR. GLADSTONE ON THE USEFUL ARTS. 


In the course of his speech, at the opening of the Liverpool 
School of Science, the Right Hon. William E, Gladstone said 
“that it might be asked, what is the use of the science of natural 
history? Well, ladies and gentlemen, I must confess it appears 
to me that its moral uses are almost infinite ; but I will venture to 
detain you for one moment upon its material uses. Nay, I will 
venture to take only one of those material uses—I mean this, the 
use of suggesting to the mind of man that he should copy the 
finished and exquisite, yet simple as well as beautiful, processes 
by which the Author of nature in the works of nature has attained 
His ends. Now, it is not at all difficult—if you will permit me 
to show it, nor need I detain you long—it is not at all difficult 
to point out what I think are striking instances of this truth— 
that man in all periods has derived his most valuable inven- 
tions from the observation of nature. I believe there was a 
time when it was desired, for an important purpose connected 
with the population on the banks of the river Clyde, to 
introduce pipes of a particular description under that river. The 
man who solved that difficulty, I believe, was no less a man 
than Mr. Watt. And how did he solve that difficulty? Why, 
it is upon record that he solved that difliculty by learning 
how to construct the pipe to get water under the Clyde from 
observing the construction of the shell of a lobster. Well, now, 
ladies and gentlemen, we often hear of the part which is performed 
by lobsters on certain occasions, chiefly festive and convivial occa- 
sions. I must say, as far as I know, we often hear of mischief 
resulting from a too free observation of lobsters upon those occa- 
sions. But Mr. Watt observed his lobster to some purpose, and he 
learnt from the construction of its shell a great mechanical secret, 
which he applied to the solution of an important problem for the 
comfort and well-being of his fellow citizens. Sir Isambard Brunel, 
in placing the Thames Tunnel, took his lesson from a very insigni- 
ficant personage, and yet a personage wise enough to teach him 
more than he had known before—I mean that personage whom we 
know by the name of the earth-worm, for it was the manner in 
which he, I believe, bores the earth that suggested to Brunel the 
mode of making that very remarkable work, the Thames ‘Tunnel, 
with which his name is associated. Take, again, the case of 
Mr. Stephenson. I believe Stephenson was content to learn from 
the bone whatever he did learn with respect to the construction of the 
tubes with which his name is connected. But there is another name 
which I hope will always enjoy a high place in the history of British 
art; and I am glad to quote it, because it is eminently connected 
with what I may call the loving observance of nature—I mean the 
name of Wedgwood; and I don’t believe that a greater name is to be 
found in the history of art in this country. Wedgwood was one of 
those who had begun, as we may say, from nothing—and I trust 
there are many that are now beginning from nothing—that there are 
some possibly in this hall that are making their commencement from 
nothing, but yet that are destined to leave a name honourable in the 
annals of their country. You all know that the industry and skill 
of Wedgwood were directed to applying those clays and earthen 
materials which in this country abound to the formation of pottery 
and porcelain, especially of porcelain. Well, now, it is recorded in 
that most valuable work of Mr. Smiles—perhaps as valuable as his 
“ Life of Stephenson”— which is designated “ Self Help,” as one of 
the earliest of the stages of Wedgwood’s operations, that while he 
was still a mere labourer and hardly of full age he used to make 
earthenware knife handles in imitation of agate and tortoise-shell, 
and table plates in imitation of lemons, and vessels to hold pickles 
in imitation of leaves and such like articles. And I do not believe 
there is one of those things that proceeded from the hands of 
Wedgwood that is not at this moment worth, in any shape, 
where it may be exhibited for view, six or eight times the price 
which Wedgwood himself put upon it. All I can say is, that I saw 
to-day, in a shop in this town, two little black cups which 
Wedgwood would have put up at 4s. or 5s., and the price asked for 
them—which was, no doubi, a moderate price, and the dealer had a 
right to ask it—but the price asked was £2 10s. Well, now, ladies 
and gentlemen, will you allow me, especially as my noble friend 
has referred to ancient times, and as 1 want to show the truth— 
the broad truth—of this doctrine, that in the observation of nature 
lies a great part of the means of scientific progress—will you allow 
me to go back to the rudiments, to the very cradle of the whole 
matter, and ask your opinion, promising to give you mine at the 
same time, of three of the most primitive of human inventions—. 
the most primitive, but the most fundamental, and lying at the 
root of all social progress? 1 mean these three—the oar, the wheel, 
and the plough. The history of these inventions is so old that it 
is lost in the darkness of antiquity. It is hardly possible to obtain 
historical vestige of that which so entirely belongs to the primi- 
tive history of mankind, and, therefore, they are matters of specu- 
lation. I think they are matters of interesting speculation ; and if it 
be true that man in his infancy learned from the observations of na- 
ture, depend upon it nature has not told all nor a twentieth part of 
her secrets. She has a great deal more to tell for the benefit of those 
who come after us. Well, now, I believe there is little doubt, 
judging from such considerations of indirect evidence as can be 
brought to bear upon the question, that the oar—that instrument by 
which men passed from one continent to another and from one 
island to another, a process otherwise impossible-—-that the oar was 
simply learned from the motion of the wing of a bird in cleaving 
the air. How came the wheel? I believe the wheel was learned 
from observing the circular motion of certain birds, and particularly 
of one description of hawk when in its flight—a description of hawk 
which, in the Greek tongue, still bears the name from which our 
word “circle” is derived. Well, then, thirdly, I come to the 
plough. Now I must confess I think it is a question of great 
interest to know how it was, or how it probably could have been 
—I don’t mean that it admits of demonstration—how it could 
have been that man should have been directed to the use of that 
most valuable instrument the plough; because, if we consider 
ourselves in a primitive condition, it is by no means a simple or 
obvious matter. One would think a man beginning with the use 
of his hands, and going on with the use of some stick or pole, 
or some simple form of instrument, he seems to be a long way 
from the idea of the plough, which is rather an artificial formation, 
and supplies the double motion of direction from behind, traction from 
before, and then, again, a somewhat complex form of instrument. 
Gentlemen, I am not presuming to dogmatise, but I do believe that 
the most probable account that can be given of the invention of the 
plough is this—that it was founded upon an observation which, 
perhaps, may excite your mirth—upon the observation of that which 
fs done by a very humble but useful animal—that which is done by 
the snout of the pig. Now, owing to the practice that prevails of 
disabling the snout of the pig from the operation by inserting into 
it something that makes it very inconvenient for the pig to use the 
weapon with which nature has provided him for the purpose of 
turning up the ground, one does not often have an opportunity of 
observing it; but, if you will take the opportunity of observing the 
action of the pig when he gets upon the turf, with his snout free, 
and when he has a mind to plough, you will perceive that he is an 
excellent ploughman. I don’t mean to say that he runs his furrows 
quite as straight as it is desirable that the human ploughman should, 
but the idea of turning up the ground, which was what man soon 
found was necessary in order to bring in action the power of the 
atmosphere, and make it fertile for his purposes, is an idea the pig 
fully understands, and when he is free from that ring that annoys 
him he constantly puts it in practice.” 





Two of Mr. Lankester’s cast iron guns, strengthened upon his 
improved system, have Leen severely tested during the last few 


days in the bombproof cave in Woolwich Arsenal, with a view of 
ascertaining their utmost amount of durability. The improvement 
consists in the gun being clad throughout with longitudinal layers 
or bars of wrought iron, hooped over with rings of the same metal 
The test is stated to have been exceedingly satisfactory, 





Tur Lonvon Coat Market.—The supply of coals to the metro- 
polis for the three months ending Oct. 1, has exceeded by 61,088 tons 
6 cwt. that tor the corresponding period of 1860. From Jan. | to 
the present date 1,208,040 tons 13 cwt. of coal have been carried 
by railway, against 1,023,754 tons 14 cwt. for the corresponding 
period of 1860, showing an increase of 184,285 tons 19 cwt.; but, 
besides this immense quantity, the canal receipts have been 
114,025 tons 15 ewt., and of seaborne coal 2,579,972 tons, so that the 
grand total of coal for the metropolis during the present year has 
been 3,801,038 tons 8 ewt., against 3,701,841 tons 14 cwt. for the 
nine months of 1860. There is a decrease of 496 tons 5 cwt. on 
the canal traflic, and 83,593 tons on the seaborne coal importation. 
This is, however, more than compensated for by the additional 
184,285 tons 19 ewt. by railway. 

Raiway Worksnors in America.--The New York Central 
Tiailroad is the principal railway in the United States, not in abso- 
lute length, but in the extent of its establishment and traffic. Ex- 
tensive engine sheds and workshops, worthy of such a line, have 
been lately erected at Albany, in the State of New York. The 
engine-house is an annular structure 25vft. in diameter outside, 
13 ft. in diameter inside, and containing 66 stalls. The machine 
shop is 300ft. by 60ft., the erecting shop 440ft. by 80ft., blacksmiths’ 
shop 2u0ft. by 6vft., two car shops each 420ft. by 7dft., woodworkers’ 
shop 500ft. by 6ft., paint shops 5v0ft. by Guft., besides a boiler 
shop, brass foundry, copper shop, and store-rooms, in a range of 
building 500ft. by 40ft. These, with several smaller buildings, 
occupy upwards of five acres of ground irrespective of the inter- 
vening spaces, the plot enclosing the whole being upwards of 
twenty acres in extent. The boilers of the steam engine, and all 
the shafting in these shops, is made of puddled steel, for the manu- 
facture of which there are extensive works at Albany. 

Great Coat Mine Accipent ix France.—The Gazette du Midi 
publishes an account of a terrific accident which occurred on Sunday 
afternoon in a coal mine at Bessdges, inthe Gard. The mine having 
been flooded by the late rains, a landslip took place, and more than 
100 workmen were either smothered or drowned. The Prefect of 
the Gard, having been apprised of the circumstance at 10 at night, 
left his residence, accompanied by several public functionaries, and 
by the chief engineer of the department, and proceeded to the mine 
in a special train. On arriving at the scene of the disaster it was 
ascertained that 117 miners were missing, and that 1,800,000 cubic 
yards of water had rushed into the mine, and caused numerous 
landslips. The engineers are of opinion that it will require 
three months to pump out the water. The authorities returned to 
Nimes profoundly atilictod, M. Dulimbert, the Prefect, imme- 
diately opened a subscription for the relief of the numerous 
families, who are reduced to a state of indigence by the 
death of their husbands and sons. Public rumour casts the blame 
on the engineers, but the fact is that a waterspout burst, and caused 
a torrent, which rushed into the mine with such rapidity that even 
the overseers had not time to save themselves. An explosion of gas 
took place at the same time, by which a portion of the mine was 
blown up. The telegraphic despatches from Montpellier state that 
every effort is being made to rescue the workmen buried by the 
accident in the Lalle Mine, and that it was hoped, by the evening of 
the 14th, communication would be established with some of the still 
living sufferers. But more detailed accounts from the scene of the 
catastrophe, given in the Messager du Midi, are much less hopeful 
than the semi-official despatches. Though every means of rescuing 
the victims have been taken, there is but little probability of saving 
the lives of those who are buried in the mine. ‘The utmost that can 
be done is to bring the dead bodies to the surface. The number of 
workmen missing, on a call of the roll, and considered as killed by 
the accident, is nearly 300. 

An American Manvuracronina Crry.—The “ Board of Trade” of 
Philadelphia, U.S., have made a lengthy report upon the manu- 
factures of that city, which now numbers 600,000 inhabitants. It 
appears that there are in the city and its immediate vicinity 6,467 
manufacturing establishments, employing 107,931 persons, and pro- 
ducing goods of an annual value of upwards of £31,000,000, the raw 
materials worked being valued at £16,000,000, The invested capital 
is £16,800,000, The average annual production of each operative 
is £300. A summary of the report states that the “ branches of 
manufacture relating to iron and steel embrace 649 establishments, 
with invested capital amounting to 11,290,125 dols.; and productions 
valued at 14,775,213 dols. Manufactures, part iron and steel, 190 
establishments ; capital, 1,961,050 dols; value of product, 2,930,733 
dols. In clothing and apparel there are 1,523 establishments em- 
ployed ; capital invested, 9,682,692 dols.; producing manufactured 
articles valued at 21,415,701 dols. Including hosiery, shawls, and 
silk wearing apparel, the production amounts to 23,758,548 dols. ; 
gold and silver ware, 139 establishments, producing 4,030,380 dols. in 
value; manufacturers of wood, 592 establishments, producing 
6,153,710 dols. ; clay, sand, and earth, 76 establishments, producing 
2,465,106 dols.; paper, 57 establishments, value of product 2,190,110 
dols.; printing, publishing, &c., 206 establishments, producing 
6,441,403 dols. ‘There are thirty newspaper establishments included in 
this enumeration, employing a capital of nearly a million of dollars, 
and producing in value nearly two million of dollars. Products 
of distillation, 116 establishments, value of products 4,354,974 dols. ; 
leather and its manufactures, exclusive of boots and shoes, 104 
establishments, value of products 5,128,562 dols. ; soap, candies, and 
oil, 78 establishments, value of products 4,261,916 dols.; chemicals, 
44 establishments, value of product 3,685,554 dols., with about 
2,250,000 dols. in products associated with chemicals. The surplus 
product of Philadelph a, sent out of the city annually and distributed 
all over the land, amounts in value to one hundred millions of 
dollars. he proximity of Philadelphia to the great coal ficlds, and 
the abundant supply of cheap fuel which manufacturers can obtain, 
confer upon them great advantages.” 








Inptan Coat.—Mr. Oldham, director of the Geological Survey of 
India, has collected a series of statistics ilustrative of the coal 
resources of that vast portion of the British empire. The result is 
not a cheering one for India. Over the vast peninsula, which has 
an area of 800,000 square miles, coal is found only in the valley of 
the Ganges and neighbouring hills, in Rewah to the south of the 
Soane, in the Nerbudda valley, and in the Sylhet hills on the far 
north-east. There is no workable coal elsewhere in the North- 
Western Provinces, none in Oude, the Punjab, Scinde, Bombay, or 
Madras. This fact is the less cheering that iron and lime are gene- 
rally associated with coal in the same formation, and that India, 
except in the east, is comparatively destitute of these great elements 
and necessities of modern civilisation. It is no great consolation to 
say that where coal exists it is abundant, that Beerbhoom, for 
iustance, is one mass of mineral wealth. India is as large as Europe, 
and the coal of RKaneegunge or lime of Sylhet is more useless to the 
cotton mills and building firms of Bombay or Madras than that of 
Neweastle is to Muscow. Coal is most bulky for carriage, and rail- 
way carriage will always be so expensive that it will probably be 
cheaper for Bombay to use good English than indifferent Bengal or 
even Nerbudda coal. The following abstract contains the result of 
Mr, Oldham’s inquiries :— 
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Jistricts, . 
Raneegunge coaiticld. ........ 5,917,000 8,949,600 8,569,097 
Rajmahal hills ...... eee 219,000 843,000 1,22 860 
Kurhurbari ..... ° 4,000 108,182 275.250 
Palamow .. ° ° _ 28,648 30,900 
Sylhet hills .....cceccceseseee 22,319 $2,498 _ 





Total in maunds. 
Or in tons 


seoceces GIR 50 


- 226,140 


9,961,928 10,088,118 

36,675 370,206 
These figures show the healthiness of the trade, which, notwith- 
standing the local fluctuations, has steadily progressed. In the 
Raneegunge coaltield, which is now tapped by the Nast Indian Rail- 
way, aud which will shortly be pierced Ly two branches, there were 
last year 49 collieries, with z7 steam engines at work, This is the 
result of little more than 2U years’ operations. The number of 
collieries in the United Kingdom is 2,654, and the out-turn of coal 
is 72,000,000 tons anuually, or 200 times that of India 
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Tuese improvements, by John Hirst, jun., and James Tolling- 
worth, of Dobeross, Saddleworth, Yorkshire, relate to means of 
using the same jacquard or such like apparatus to act at the same 
time upon the harness or healds, and upon series of shuttle boxes 
for changes thereto, For this purpose the needles operated by the 
pattern surface act upon the hooks to bring them into position to be 
raised or missed by the griffs or knife edges for the selection of the 
harness or healds, and we also connect those or similar needles to act 
directly or without the intervention of the hooks upon the means 
for bringing the tappets or levers, or other operating means into 
position for operating the change of boxes, fy this arrangement 
time is saved in working the weaving apparatus. 

This part of the improvements is also applicable to operate upon 
— apparatus by connecting such apparatus with the needles to 
© operated directly by them in place of through the hooks. The 
hooked wires or rods of the jacquard apparatus (the hooks of which 
are acted upon by the knife edges or griffs) are also formed double, 
as indicated by Fig. 1, with a hook a@ at each end, capable at the 
samo time of taking on to separate griffs or knife edges, by which 
means the inconvenience arising from the opeping of the bottom of 
the hook, where the bands are attached, is avoided, as well as 
greater certainty of action obtained, as in the event of one hook, a, 
missing its griff or knife edge, the other hook, a, may be taken by 
another knife edge or griff. The motion of the jacquard, or lag 
barrel, or other pattern surface for operating the healds or harness is 
connected with the pattern surface ie operating a series of boxes, 
in order that when a back motion is given to one it may be commu- 
nicated to the other, and to an equivalent extent. Fig. 2 shows a 
front view, and Fig. 3 an end view of some of the parts of one end 
of a power loom with this part and other of the improvements 
applied toit; bis the main framing; ¢ the main or crank axis to 
which motion is given by a steam engine or other power acting by 
astrap or band on the drum or pulley c! affixed on this arise; c? is 
a loose pulley upon which the driving strap or band may be shifted 
when required as is well understood. Upon this axis ¢ is 
affixed the toothed wheel e, the teeth of which take into che teeth 
of a pinion e' which revolves upon the fixed stud e* These 
pinions ¢ and e! are shown by dotted lines in the end view. Upon 
the pinion e! is aflixed the bevelled pinion e3 so that it may move 
with the pinion e'. And this bevelled pinion e3 takes into and drives 
the bevelled pinion e* affixed upon the shaft or axis e5, which 
turns freely in the bearings e*, e8, carried by the main framing. 
At the upper end of this shaft e5, is affixed the bevelled pinion e?, 
the teeth of which take into and drive the two bevelled pinions e* 
and ¢®, which are capable of turning freely on the axis e', except 
when either of them is connected thereto so as to give motion 
to it by means of the clutch e!, so that the shaft e'!® may be caused 
to rotate in either direction, as is well understood by the clutch e! 
being slid into gear with either the one or the other of these wheels 
e* or e®, or the clutch e!! may be held between them so as to allow 
them to revolve in opposite directions without giving any motion to 
the shaft or axis e!. ‘The clutch e!! is formed with a neck which is 
embraced by a fork e! from the sliding plate e'5, which is capable 
ef sliding in the bearings e'4, and is connected by pin joint ate! to 
one end of the connecting rod e!, the other end of which is con- 
nected to the stud e!? projecting from the spring lever e! affixed 
to the shaft e'% The lower end of the spring lever e!% is 
formed with a handle, and is capable of sliding on the seg- 
mental plate ¢* and of being held in one or other of the 
notches formed for it in this plate e?%. Upon the axis e! is 
affixed the bevelled pinion 7; the teeth of which take into the teeth 
of the bevelled pinion 7! upon the shaft or axis 72, one end of which 
is iormed with a ball to rest and revolve in the socket formed for it 





in the bearing e*! at that end of the axis e!®, The upper end of this 
is 7? is supported by a bearing /* from the rocking lever /* carry- 
ing the jacquard or lag cylinder, on the axis 7° of which is aflixed 
the star-wheel /*, which is operated intermittently, and in the in- 
tervals held by the stud or pin-wheel /? affixed upon the axis /?, by 
which the desired intermittent motion on its axis is imparted to the 
jacquard or lag cylinder. ‘The to-and-fro motion to the jacquard or 
be cylinder is imparted by means of the eccentric g acting on the 
fork g' formed at the lower end of the rocking lever /*, and this 
rocking lever /* is affixed to the axis or shaft of motion /*, having a 
similar arm /* at the otherend. Motion is given to the axis of the 
eccentric g in the ordinary manner. Upon the axis or shaft el? is 
also affixed the pin or stud wheel A to act with the star wheel h! 
upon the axis A?, upon which is affixed a suitable cylinder or pattern 
surface for operating by suitable connecting means as is well under- 
stood upon the apparatus for operating a series of shifting shuttle 
boxes. By these means it will be seen that any back motion which 
it may be desired to impart to the one pattern surface will simul- 
taneously be given to the other. The teeth of the bevelled pinion f 
are also taken into by the teeth of the bevelled pinion i upon the axis 7, 
which is carried by bearings 7? affixed to the main framing and 
has affixed to it the handle wheel # by which the axis ¢! and 
parts operated thereby may be readily turned in either direction when 
the clutch e!! is disconnected with either of the wheels e° or e%, 

In connection with this part of the improvements are also ap- 
plied means for reversing the picking motion. j is part of one 
of the picking arms affixed to the axis j', upon which are atfixed 
the arms j*, j3; 7? being connected to a spring, as is well under- 
stood, whilst the arm 73 is, by means of the link j*, connected to 
one end of the lever j5,whici turns upon a fixed centre of motion 7®, 
and is formed with an open frame to support the axis 7? of the 
pulley 7*, and so that the pulleys j* may be slid in such frame so as 
to be in position to be acted upon by the picking tappet, or of being 
missed thereby. The axes 7? at each end of the loom are similarly 
formed with necks to receive forks 7? from the bar j'*, and the 
bar 7! is formed with a neck to receive the fork j", formed at the 
end of the lever j, which turns upon the fixed centre j'5, carried by 
the main framing, and at its upper end is connected by pin joint to 
one end of the link 74, the other end of which has a stud which 
passes into the slot 4! formed in the T-lever.4, which turns upon the 
fixed centre *, and at its end &3 is operated by pattern surface, 
carried by the axis h?, Upon the shaft or axis e!® is also affixed the 
arm /, which at its outer end is forked to embrace the connecting 
rod or link j", so as to raise one end of that link in the slot 4!, as 
indicated by red lines, and thereby reverse the direction imparted by 
pattern surface to the T-lever 4, and thence to the pulleys j* of the 
picking levers. 

Also the improvements relate, when series of lifting shuttle-boxes 
are used, to a combination of means for bringing the required box 
of the series in a line with the lay. For this purpose, at each end 
of the lever supporting the boxes are applied studs or projections, in 
number adapted to the number of boxes. Each of these projections 
is capable of being acted upon by a lifter, and these lifters have a 
rsing anda falling motion by cams or tappets, and are brought into 
position by jacquard or pattern surface, so that whilst one lifter is 
acting to lift or lower, the other is out of the way, and there is 
friction-holding means applied during the intervals. 
supporting a series of three shuttle chambers 1, 2, 3, capable of 
sliding vertically upon rods m', m!, carried by the frame m* of the 
batten. The frame m is by pin joint m3 connected to the lower 
end of the rod m‘, the upperendof which is by pin joint m5 connected 
to one end of the lever m*, which is capable of motion on the fixed 





stud m’, and has affixed in jt two sets of studs or projections m$ and 


m is a frame | 
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m®, which are adapted when acted upon by the the lifters m!, m", 
to hold one of the boxes 1, 2, or 3, opposite the race of the lay, 
for the proper action of the shuttle therewith. The lifter m'® is at 
its lower end connected by pin joint with one end of the 
lever m'*, the other end of which turns upon the fixed 
stud m!3, The lifter m!! is connected by pin joint to one end 
of the lever m4 turning upon a fixed stud m'5, and these two 
levers, m'? and m4, are connected together, as shown, by the 
link m'®, so that they may be simultaneously acted upon. The 
lever m' carries a truck or bowl m'’, operated by the cam or tappet 
m'8. The two lifters, m!°, m"!, are connected together by a link m, 
as shown, and this link m?¢ has a stud or projection m*!, embraced 
by the forked end of an | lever m**, which is constantly acted upon 
in one direction by a spring, whilst, when desired, it is moved in 
the oppusite direction by a cord from the jacquard or pattern sur- 
face. n isa friction holder, formed with recesses n', adapted to receive 
the truck or bowl n? on the lever m®, and hold that lever in posi- 
tion after each selection. 








Boat-Lowertne AppARATUS.—Experiments were made on Thursday, 
the 10thinstant, on board the Maid of Kent,with several kinds of boat- 
lowering apparatus, for the purpose of ascertaining which was 
deemed best by the officers of the London, Chatham, and Dover 
Railway Company, with a view to its adoption in all the new vessels 
built by that company for Channel service. After several trials at 
speed it was decided that the well-known apparatus of Mr. Charles 
Clifford should be adopted. Weare glad to find that steamboat 
companies are giving their earnest attention to this very important 
subject. 

Forstan Ann Cotontat Jortines. —It is stated in a letter from Suez 
that the works of the canal across that isthmus have somewhat 
relaxed notwithstanding the activity of M. de Lesseps. There has 
however, been no interruption. At present preparations are being 
made at Suez for digging a dock which is to be constructed by the 
Messageries Impériales, which company will be afterwards reim- 
bursed by the Viceroy Said Pacha.—Mr. George Petrie, on behalf 
of the Paciiic Steam Navigation Company, has proposed to the 
Government of Peru to construct an iron dock at Callao for the pur- 
pose of repairing vessels.—The Prussian Minister of Commerce has 
addressed a circular to the directors of railways, inviting them to 
institute a fourth class of trains, in order to render railways acces- 
sible to a greater number of travellers.—A theoretical and practical 
school for watch and clockmaking, to which all the youth of France 
may be admitted, has just been organised by the a Council 
of Besancon.—-Great activity prevailed in the port of Cronstadt 
towards the end of September. A squadron composed of corvettes, 
clippers, and other small vessels, is being fitted out to sail for the 
Russian colonies in the Pacific, under the orders of Rear-Admiral 
Popoff, one of the most brilliant heroes of Sebastopol.—A fine new 
frigate, the Demitri Donskoi, had been launched in the New-Admi- 
ralty Dockyard. She is built of oak, on the model of the Grand 
Admiral, one of the largest frigates constructed in the United States, 
and which was greatly admired by the English and French soldiers 
at Beyrouth. The length of the new vessel is 270ft., and her width 
51ft.—The Spanish Government has just launched an iron-cased 
screw frigate which has received the name of the Carmen.—The 
works in progress with the canal across the isthmus of Suez have 
led to the discovery at Gezeh of a religious edifice as vast as the 
Louvre. At Karnac a temple 2} miles in circuit has also been 
discovered. The fact that they have been discovered implies that 
they were covered by sand, a fact having a signiffcance with respect 
also to the canal in progress, 






































Ocr. 18, 1861. 


THE ENGINEER. 


237 








TO CORRESPONDENTS. 


Vol. xi. of THE ENGINEER can now be had fron the office, price 18s. 
*,* Covers for binding the volume can be had from the publisher, price 2s. 6d. 
ach. 


ea . 

*,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, &c., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

J. J. B. (Liverpool).—Nezt week. 

R. S. (Manchester).— Your letter will appear in our next impression. 

An OCCASIONAL READER.—Buchanan on Mill Work, Blackie and Son, 


Glasgow. 

A. B. (Manchester).—' The Practical Mechanics’ Book of Industrial De- 
sign,” to be had at the office of the Practical Mechanic’s Journal, 166, 
Buchanan-stree!, Glasgow, is a good work. 

WorKING ENGINEER.— You can write either to M. le Ministre de Marine, or 
to M. Mocquard, Cabinet de Empereur, Paris, according to which of the 
two personages you believe your invention most interests. Liang 

R. L.— The plan of working each paddle wheel by an independent engine is in 
extensive use in steamers on the American rivers, but it would hardly 
be applicable to a ship liable to roll heavily in the open sea. 

J. H. (Hartlepool).— Your former note has been unfortunately mislaid. We 
really cannot say what chance you would have of obtaining a trial of your 
plan of fastening armour plates. You should apply to the Admiralty. 

W.C. (Clayton) —Your letter does not meet the objection raised by Mr. Morton. 
If you prtented or used the second chimney two years or more agono one can 
doubt the originality of your invention. But, had you done so, why have you 
patented it again ? f 
. W. Y.—Your plan of bridge has been very often proposed, but we think that 
much the same principle is embodied in the Chepstow Bridge, in Ordish's 
suspension bridge, and in railway bridges in considerable use in the United 
States, the inventions of Wendel Billman and Alvert Fink, 

M. M. (Brendon Hills).—Mr. Bessemer’s patents, covering the atmospheric 
process of steel making, are as follow:—No. 2,321 (1855), price 1s. ; No. 
2,768 (1855), price 1s. 8d. ; No. 44 (1856), price 1s. 6d.; No. 356 (1856), 
price 1s. 6d. ; and No. 630 (1856), price 1s. Besides these, Mr. Bessemer 
has a great number of patents for improvements on the original process. 

MeEcHANIC.— You do not give the speed at which your engine runs. Jf youcan 
maintain 45 lb. pressure upon the piston the engine would exert about one- 
fortieth of \-horse power for each revolution made per minute—say, 1-horse 
power at 40 revolutions, 2-horse power at 80, and soon. Your plan of 
boiler is anything but economical. If you have a good draught give ut a 
square yard of heating surface Jor every horse power to be exerted. 

G. D.—Careful firing and the admission of air, in almost as many small 
streams as possible over the grate (i.e. into the upper part of the furnuce), 
will tend to prevent smoke. The following works, not, perhups, readily ac- 
cessible, give excellent informatwn on iron founding .—* The Moulder and 
Founder's Guide,” by Frederick Overman, Mining Bngineer, and published 
by A. Hart, Philadelphia, U.S., and also the second and third volumes of 
the ‘* Practical Engineers’ and Mechanics’ Magazine.” 

C. 8S. AnD R. A. R.— We fear that you have paid but little attention to the prin- 
ciple of the Injector. An enormous quantity of steam is worked through that 
instrument, in proportion to the effect produced, but as long as this steam is 
turned again into the boiler, there can be but little, if any, loss. If, however, 
the jet were discharged into the open air, as has been done by several inventors 
long before M. Gigfard’s discovery, three-fourths, at least, of all the steam 
worked through the injector would be thrown away. 





FLOW OF WATER THROUGH NOTCHES. 
(To the Editor of the Engineer.) 

Sin,—Some years ago the British Association commenced experiments 
upon gauging water through Y shaped overflow notches. Can you inform 
your readers whether any useful results were obtained, and, if so, where 
they can be referred to? F, 

Leeds, 11th October, 1861. 

THE SEWERS OF THE METROPOLIS. 
(To the Editor of The Engineer.) 


Sirn,—Why need there be two low level sewers? Could not the sewerage 
of one side of the Thames be carried to the other (whichever side the low 
lever sewer may be) by means of laying iron pipes across the river, espe- 
cially in the crowded parts of London, near the bridges? GroRGE Rose. 

_ 3, St. Thomas’s-gardens, Queen’s-road, Haverstock-bill. 


THE “THUNDER.” 
(To the Editor of The Engineer.) 


Sir,—Will you oblige me by correcting an error in your leader on the 
Steamship Performance Committee? In describing the screw of the 
Thunder you state its pitch to be 21ft. The screw is 15ft. diameter, and 
294ft. pitch. Your notice of this will be a sufficient reply on that matter. 

10, London-street, Fenchurch-street, London, E.C, JouN DUDGEON, 

October 14th, 1861. 


MARINE BOILERS. 
(70 the Editor of The Engineer.) 

Sir,—I should be glad to know if the draught of a tubular marine boiler 
is materially lessened by having the tubes, say, of 1{in. diameter, instead of 
24in. about, presuming that a greater number of the small tubes were used 
to comy te for the diminished sectional area, so that there would be the 
same amount of total sectional area in both cases, As there would, of 
course, be more friction to the passage of the hot air by the increased in- 
ternal surface in the case of the smaller tubes, I want to know whether this 
is of any serious amount, or whether the only reason why small tubes are 
not at present used is their greater liability to become choked, Of course 
the heating surface would be increased materially if a larger number of 
small tubes could be used. Dewta. 

Bridgewater Ironworks, Bridgewater, October 14th, 1861. 

[Much may be svid on both sides, both in favour of large and in favour of 

small tubes.—Eb, E.] 











MEETING NEXT WEEK. 
Civ, AND MecHaANicaAL Enotneers’ Society.—Thursday, at 7.30 a.m 
being the commencement of a new session, ‘* An Address to the President. 





Letiers relating to the advertisement and publishing department of this paper 


are to be adaressed to the pubtisher, MR. BERNARD LUXTON ; all other letiers | 


and communications to be addressed to the Editor of Tuk ENGINEER, 163, 
Strand, London, W.C. 

Tue ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct rom the office on the following terms :— 

Half-yearly (including double number), lbs. Od. 
Yearly (including two double numbers), £1 lis. 6d. 
Jf credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 
THE ENGINEER 18 registered for transmission abroad. 

Advertisements cannot be gurranteed insertion unless delivered before eight 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown ; euch line afterwards, sixpence. The line averages 
nine words; blocks are charged the same rate for the space they fill, AU 
single advertisements from ihe country must be accompanied by stamps in 
payment, 
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A TELEGRAPH TO INDIA. 

Str MacponaLp STEPHENSON published a letter, a few 
ays ago, stating that a company of responsible persons 
were ready to undertake the restoration of the Red Sea 
cable without any assistance from Government, and that, 
with Parliamentary consent to consolidate the capital of 
the existing company, the work would probably be com- 
pleted before March next. Through communication would 
be obtained, Sir Macdonald mentioned, by land lines along 
the Egyptian and Abyssinian coasts, and it is mainly by 
land lines, we presume, that it is expected to complete the 
communication with India, China, and Australia. ‘Those 
who have staked their faith in submarine cables upon the 


success of the Malta and Alexandria line, just laid, will, 
perhaps, when the coral dredgers and time have done their 
work in destroying that cable, argue that it is hopeless to 
look for the establishment of telegraphic communication 
with the East, but those who, at the telegraphic soirée the 
other evening at Manchester, read despatches received in a 
second or two from Nicolaief, vi@ Moscow and St. Peters- 
burg, and knowing that the minimum sea passage between 
London and Calcutta is only twenty-five miles, must be 
aware that the question is one of mileage only. Those, 
too, who know aught of the working of long land lines of 
telegraph are aware that, like a long line of railway, some 
— almost always is in a condition requiring repair. 
Vhat if, in the 650 miles of railway between Inverness 
and London, the breakage of a single rail, or of a chair, 
or an obstruction at a single point, were to stop all traffic 
over the whole length until an expedition could be despatched 
from one or both termini to “ test the fault” and repair 
the line? Surely the interruptions to which railway 
traffic would be constantly subjected would send all our 
railway companies into Basinghall-strect. Many of our 
readers will have read the unsuccessful result of the attempt 
to repair the Malta and Corfu cable, which is as much a 
total loss as the Atlantic line itself. There is hardly one of 
the lines extending to the Continent that has not failed 
and been repaired, in many cases repeatedly. It is, 
indeed, too much to expect that a thousand miles of wire, 
more or less, are to remain in perfect working order 
throughout for a long period of years. And we may as 
well, therefore, prepare ourselves for the disappointment, 
which may occur at any momént, the failure of the Malta 
and Alexandria line. There is nothing in telegraphic ex- 
perience which should lead us to look for exemption for 
this line. The cable is not a strong one, its outer covering 
consisting only of eighteen wires of about No. 12 gauge, 
and it is laid on a notoriously bad bottom. Say what we 
will of the boldness of submarine telegraph engineering, 
we should never take our telegraph lines to sea while we 
can keep themon dry land. Some time before the Rangoon 
and Singapore cable was diverted from its destination—as 
longago, at least, as July of last year—Mr. Frederick C.Webb, 
a practical telegraph engincer of much experience, and who 
has indeed been engaged in connection with the establish- 
ment of nearly all the principal submarine lines yet laid, 
endeavoured to organise a company to undertake the 
submersion of a double line of heavy cables between Malta 
and Tripoli, a distance of 200 knots, and to continue the 
line, 800 miles overland along the African coast, and in 
short stretches, amounting in all to 250 miles of submarine 
line, to Alexandria. He brought his plans under the 
notice of the Treasury in September, 1860, and they were 
referred to the Board of Trade. The result of his com- 
munication appears to have been the selection of the coast 
route for the submersion of the Alexandria cable, touching 
only at Tripoli and Ben-gazi, a cable hardly suitable for 
the route having been taken up for the purpose, and, 
apparently, for the mere reason that it was already on hand. 
When the Malta and Tripoli section shall have failed—and 
as all experience teaches us that it must—two if not three 
separate heavy lines will possibly be put down, and when 
the rest of the existing line shall have broken down 
a land wire will perhaps be carried from bcp me east- 
ward along the coast, making only occasional short dips 
into the sea on its way to Alexandria. For small subsidies 
to the Arab shicks, as proposed by Mr. Webb, in his 
original prospectus, the security of the line might be 
insured. Thus established, the line would, as far as it 
went, meet the indispensable condition insisted upon by Sir 
Macdonald Stephenson, that of alternative lines by the Red 
Sea and Asiatic Turkey, which can alone render us 
independent of all contingencies. 


THE ARMSTRONG GUN. 


Str WILLIAM ARMSTRONG has written to the Zimes in 
defence of his gun, the construction of which had been 
unfavourably criticised—not, however, on its weakest 
points—in a contemporary journal. The only point upon 
which the criticism dealt with any considerable effect was 
the weakness of the vent pieces of the gun. Something 
was said of the liability of lead-coated iron shot jto rapid 
oxidation; but this oxidation may, probably, be regarded 
in much the same light as Dr. Letheby’s disclosures of in- 
| finitesimal quantities of organic impurity in water, neither 





the oxidation nor the impurity, so far as they go, amount- 

ing to much. The fact that certain trivial changes, in 
| some of the appendages of the Armstrong gun, had been 
| made was also dwelt upon, but with needless emphasis, in- 
asmuch as the merits of the gun are absolutely unaffected 
by any questions of “sights,” “ gt gol or “ wads.” 
Sir William, therefore, has decidedly the advantage in his 
reply to the journalistic assault upon the weapon which 
| goes by his name, and which—so far as the important 
| question at issue is concerned—we may as well call his 
own as the gun of the several inventors and experimenters 
who had made and used it previously. As for the vent- 
pieces, any difficulty with them can hardly be in- 
superable. Their failure or durability must be, we 
should suppose, a question of material and work- 
manship, and with this Sir William is doubtless fully 
competent to deal. In all we have said against his gun 
we have never assumed that it would not bear repeated 
firing, nor that, upon the whole, its use would be attended 
with danger to others than those exposed to its fire. We 
have, however, pointed out, and we think the considera- 
tion should be kept prominently in view, that no rifled 
guns, as heretofore constructed, have anything like the 
penetrative power, at short range, which is possessed by 
the ordinary cast iron service guns of the same or even a 
less rate. Exposed to a broadside from 100-pounder 
Armstrongs, La Gloire would, according to the results of 
our own experiments, be hardly injured. Exposed to a 
broadside from 95 ewt. 68-pounders the Warrior, the same 
experiments go to show, would have most of her plates 
cracked, if not riddled through and through. The philo- 
sophy of this contrast is simple enough when we bear in 
mind that the initial velocity of the Armstrong projectile 














is but one half that of the 68-pound spherical shot, and 
the further fact that the vis viva of moving bodies of equal 
weights is as the squares of their velocities. Theoretically, 

a ball of any weight, fired in the ordinary manner from a 

smooth bore gun, ought to have four times the penetrative 

power of another ball, of different shape, but of the same 

weight fired from an Armstrong gun. There is an apparent 

paradox in this statement, inasmuch as it is well known that 

a longer range is attained with the Armstrong than with 

the ordinary gun, and hence, most people are ready to ask, 

why has not the Armstrong more absolute power, 

whether for the penetration of ship’s armour, breastworks, or 
any other resisting substance whatsoever? ‘To this the 

answer is, that the great range of rifled guns is due wholly 
to the diminished resistance which their projectiles, from 
their peculiar form, encounter in the air, this resistance 
amounting, in the case of light shot at high velocities, to 
more than one hundred times the weight of the projectile 
itself. If we conceive the air to be removed from the 
surface of the earth, the most reliable calculations show 
that an ordinary cannon would throw its shot to a distance 
of twenty-four miles. In supposing a shot to be fired in a 
vacuum no advantage would result from any peculiarity of 
form—a shell or a chain or expansive shot would go just 
as far as a solid shot of the same weight and fired with 
the same quantity of powder. It once was, and in some 
cases still is, the custom to speak of the Minie rifle, 
Really, however, there never has been such a thing as a 
Minie rifle, but only a Minie bullet, which might fit any 
rifle. We may say, parenthetically, that even the so-called 
Minie bullet was used, many years ago, by Captain Norton. 
We refer to the “Minie bullet” merely to observe that 
its range and accuracy is due to its shape, and that any gun 
which has grooves which will impart a spinning motion 
to this bullet would be almost certain to throw it with 
great accuracy to a great distance. Any rifled gun of 6in. 
bore which will bear a charge of 101b. of powder and an 
80 1b. shot will throw an Armstrong projectile just as far 
as, if not further than, the Armstrong gun itself. For it 
is not the gun, but the powder, which does the work, the 
gun having merely to resist the strain. And it would be 
altogether a mistake to suppose, for a moment, that no other 
than an Armstrong gun would bear the service in question. 
So far from this the gun is made of a material never 
homogeneous, and always absolutely weak in comparison 
with steel, while, also, considering the particular charge 
in question, it is quite ible to make even cast iron guns 
which shall bear it. We need hardly say that it is not for 
a moment to be supposed that Sir William can lay claim 
to anything in the principle of a rifled gun per se. Rifled 


| guns were in use two centuries ago, and some of that age 


are still in existence. Nearly one hundred and twenty 
years ago, moreover, Benjamin Robins pointed out, in his 
“New Principles of Gunnery,” the philosophy of rifled 
guns, and stated, almost exactly, the laws which govern 
the flight of their projectiles. Since Robins’ time 
rifled ordnance has been made the subject of elabo- 
rate investigation and experiment by some of the 
profoundest philosophers, as well as some of the ablest 
practical athena. Nothing but the mechanical ques- 
tion of gunmaking remained for solution, and on this 
point muzzle-loading guns, made exactly (with the ex- 
ception of the breech-loading arrangement) like those now 
produced at Woolwich, were brought out and patented 
some years ago by various men, among whom may be 
mentioned Professor Treadwell of the United States (one of 
whose guns, nearly twenty years old, is still in the posses- 
sion of the French Government) Captain Blakely, &c. 
The — adopted by these inventors, and now more 
popularly known as Sir William Armstrong’s, can be 
carried out only at great cost, and in no case, as long as 
wrought iron is employed, can the utmost strength, 
desirable in a gun, be obtained. The strongest gun must 
be made of steel, if not of steel wire. For 12-pounders 
and thence to 68-pounders, guns of ample strength can be 
made at less than one half the cost of Sir William’s, 
whereas for very large guns, say from 200-pounders to 
1,000-pounders, which are likely to be required, the 
Armstrong mode of construction is altogether inadequate, 
even if sound workmanship can be secured. With a 
material (steel) at hand from 50 to 75 per cent. stronger 
than the best iron which Sir William can procure a mate- 
rial which can now be produced in perfectly homogeneous 
masses of any weight and at even less cost than wrought 
iron, it would be preposterous to suppose that the costly, 
and unmechanical mode of construction now in vogue at 
Woolwich can be much longer perpetuated. If steel guns, 
with which other nations (who are free to make and use 
the Armstrong gun did they but choose to do so) are now 
supplying themselves are not sufficiently strong, we can 
proceed to the adoption of guns formed of cylinders of 
coiled wire, a plan upon which Mr. Longridge offers to 
produce a gun which shall throw a 600-lb. shot with an 
initial velocity of 1,200ft. per second, an achievement 
which Sir William has confessed he does not expect to 
realise upon his own plan. 


IRON AND STEEL. 


STEEL, even that of the most expensive kind, is rapidly 
taking the place of wrought iron in various parts of 
railway and other machinery. On the Continental 
railways, stecl tyres and axles are in extensive, indeed 
general, use. Steel tyres, at nearly £5 per hundred 
weight, have been largely adopted, also, on various 
English lines, and cast steel crank axles, of both Prus- 
sian and Sheffield make, are coming into favour, not- 
withstanding the very high price at which they are sold. 
Two of the Holyhead and Kingstown steamers have even 
had cast steel intermediate shafts put in at a cost of 
£3,000 each, the forgings having been made by Herr 
Krupp. Cast steel rails are being made at Sheffield, and 
sold, in considerable quantities, at £26 per ton to some of 
the Continental railway companies. Common, Welsh rails, 


it will borne in mind, are now quoted at £5 per ton, and 
Staffordshire at £7, and it was thought an enormous price 
when, two years ago, the Great Northern and other com- 
panies were paying £11 10s, a ton for rails made in York- 
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shire, and guaranteed for seven years. The extensive use, 
therefore, of steel, for the purposes under notice, and at the 
high prices which it bears, shows the view which engineers 
and makers of machinery are taking of its merits. If it 
can be produced as cheap as, or cheaper than, ordinary 
wrought iron, it is obvious that steel ships, steel bridges, 
steel rails, steel boilers, steel shafting, and certainly stcel 
tyres, axles, and railway whecls must become the rule, 
and wrought iron the exceptional material for such appli- 
cations. That cast steel may be made ata less cost per 
ton than wrought iron is now becoming generally known. 
Just before the gun making department at Woolwich 
Arsenal was placed under the charge of Sir William 
Armstrong, Col. Eardley Wilmot had nearly completed 
his arrangements for the erection of apparatus where- 
by he would be enabled to make cast steel ingots for 
ordnance at a cost of £7 10s. per ton. The London 
and North Western Railway Company are, we learn, 
contemplating the erection of steel works, of a capa- 
city for the production of 300 tons per week, at Crewe, 
and the cost of the product can hardly exceed £6 
per ton, inasmuch as the steel is to be made without fuel, 
except in a cupola for melting, and without manual labour, 
from pig-iron worth less than £3 a ton, the waste being 
less than in the ordinary puddling of wrought iron. We 
mistake greatly if the steel rails, now made in Sheffield by 
the “ direct process,” cost above £6 per ton, notwithstand- 
ing that Mr. Brown told the mechanical engineers, during 
the discussion of his paper at their meeting in Sheffield, 
that “he did not expect to be able to reduce the price below 
£18 per ton.” Even this price would be thought low 
when steel of but little, if any, better quality, and made 
by the old process, was selling at £60 and upwards per 
ton. But with the competition, which the production of 
cast steel, by the “ direct process,” at one or two other of 
the great Shefficld steel works, as well as at Tow Law in 
Durham, and elsewhere, will soon create, we have a right 
to suppose that a material which can be produced at from 
£5 to £7 per ton will not command more than £10 or £12 
at most in the market. In making cast steel direct from 
the pig, and without puddling, any desired quality may 
be obtained. Thus, a steel having 50 per cent. more 
strength than the best Lowmoor iron, with all the tough- 
ness of copper, and which will weld perfectly, may be pro- 
duced at pleasure, as well as a steel having twice the ten- 
sile strength of Lowmoor iron, but with the hardness re- 
quisite for the finest cutlery. Heretofore the general 
notion of steel has been that it was too brittle for use in 
any kind of work exposed to concussion, but if we re- 
gard as stecl any combination of iron and carbon which 
may be hardened by immersion, while heated, into a liquid, 
then we may have steel which not only has greater 
cohesive strength, but greater absolute tenacity under all 
circumstances than the best wrought iron. The hardness 
or toughness of steel depend entirely upon the extent to 
which it is carbonised, and this extent is under perfect 
control in the “direct process,” any grade of hardness or 
toughness being as capable of ready production as any one 
of the various degrees of hardness to which alloys of copper 
and tin may be made. For the greater number of applica- 
tions a tough stecl is preferable to a hard steel, and hence 
the former quality is likely to be in most request. Boiler 
plates of the most workable quality, and having a tensile 
strength of 45 tons per square inch, are now produced in 
Sheffield at £25 per ton for all sizes, which is under the 
average prices of Lowmoor and Bowling iron of the various 
weights. ‘These steel plates are now successfully used by 
the Lancashire boiler makers; and the London and North- 
Western Railway Company, the Lancashire and Yorkshire 
Company, and others, including the leading firms of loco- 
motive builders, are now purchasing and using axles, fire 
box and tube plates, tyres, guide bars, and piston rods of 
the same material. With the reduction of price, to which 
rapidly increasing competition must lead, it cannot be long 
before our railway companies will be able to command, at 
three-fourths the price of the best wrought iron, a material 
exceeding it in strength and in most other essential 
qualities. 


LITERATURE. 


A History of American Manufactures from 1608 to 1860. By 
J. Leanper Bisnor, M.D. Vol. I. Philadelphia: Epwarp 
Youne and Co, 1861. 

It is not without a deep sense of sadness that we take up 
this volume, in which the most astonishing and honourable 
branch of American history is traced from its beginning 
and continued to that terrible year, 1860, in which the 
steady flow of its progress was so terribly checked. 
Whatever may be the political issues of the present con- 
test in America, it cannot be doubted, we presume that the 
manufacturing industry of the people has already sustained 
great injury from it: nor will it be possible for the nation 
to recover suddenly from its present perils and military 
exertions. The author of this work, therefore, seems to 
have exactly compassed—perhaps unwittingly—the first 
act of the great drama of modern America’s history, ¢los- 
ing it at a period when the people, after two centuries and 
a half (including its colonial existence) of comparatively 
peaceful prosperity, beat its ploughshares into swords and 
its pruning-hooks into spears, and drenched its fruitful 
fields in the blood of battle. As the curtain falls the 
citizens rush to arms, army shocks on army, and the flame 
of war covers the whole land with its lurid light! 

The history of British manufactures furnishes abundant 
ground for astonishment; but that of American manutac- 
tures is much more marvellous. The late period at which 
the nation took its rise, the almost boundless extent of its 
territory, the abundance of its natural resourecs, and the 
original vigour and sturdiness of its people, all were in the 
highest degree favourable to the unrestrained growth of 
the manufacturing arts. Morcover, the great distance ol 
the American continent from Europe spared it most of 
those political entanglements and embarassments which 
have often proved fatal to the development of such arts in 
other lands. Altogether, therefore, the people of America 











have enjoyed unexampled opportunities for industrial pro- 
gress ; and no one in this country will for a moment deny 
that they have made use of them in a most exemplary 
manner, or that they have furnished many a valuable 
lesson to the older ard more conservative country from 
which they chiefly sprang. No, the record of American 
manufactures is well worth our attention, and will, we be- 
lieve, fill a bright page in the world’s history for ages yet 
to come. 

The volume before us is the first of two which the 
author found necessary for his task, his design being to 
exhibit “the origin and growth of the principal mechanic 
arts and manufactures, from the earliest colonial period to 
the adoption of the constitution,” and to comprise in it 
“ annals of the industry of the United States in machinery, 
manufactures, and useful arts; and a notice of the impor- 
tant inventions, tariffs, and the results of each decennial 
census.” ‘To the whole are to be added notes on the 
principal manufacturing centres, and remarkable manu- 
factories of the present time. In this volume we are 
brought as far onward as the year 1790, the remaining 70 
years being left for the second volume. We have here 
eighteen chapters, in which subjects are treated in the 
following order. First, we have “ The State of the Arts in | 
Europe in the Sixteenth Century” glanced at, and the | 
“ Origin of American Manufactures Revealed,” those of 
Virginia, in particular, being traced down to the close 
of the seventeenth century. Then comes a history of 
shipbuilding in the various colonies ; and after this we 
have the introduction of saw-mills, and of grist and flour 
mills; of the printing press, paper mills, and type- 
foundries ; of clay manufactures, glass works, beer-brew- 
ing, wine-making, salt-production, cloth and silk manu- 
factures (including the culture of indigo, cotton, and 
silk), and tanning and leather manufactures ; and, finally, 
we have an elaborate account of iron, copper, and other 
metallic manufactures. All these topics are treated at 
considerable length, and illustrated with the fruits of 
very great research; the reader will not wonder, there- 
fore, that the volume is large, or that it contains nearly 
650 pages of closely-printed matter. We are not very 
well able to judge of its accuracy, of course; but our im- 
pression is that the author has performed his task with | 
great fidelity. We are quite sure that he has made the 
book profoundly interesting ; and the publishers have put 
it forth in a very creditable manner. We might fill many 
columns of THE ENGINEER with passages which would 
doubtless be read with attention and profit ; but this is, 
of course, out of the question. We must content our- 
selves with expressing our belief that the author has 
produced a standard volume, which will be held in great 
esteem here as well as in America. 

Steam for the Million: A Popular Treatise on Steam, and its 
Application to the Useful Arts, Especrally to Navigation. By 
James Warp, Commander U.S.N. A New and Revised Edition. 
New York: D. Van Nostranp, 192, Broadway. 1860. 

Tne object of this author—which he has here pursued 

into a second edition—is, to use his own curiously figura- 

tive language, “to strip from the subject of steam the 
veil of mystery which hides it from popular view ;” or, as 
he says, “to change the figure,‘and assume the propricty, 
in our age and country, of bridging the chasm which sepa- 
rates the professions from the million, it is proposed, in this 
instance, to throw the span from the popular side; andthe 
author would propitiate those belonging to the domain 
entered by expressing a hope that they will regard the 
act neither as intrusive nor in any way unwarrantable.” 

Now, for our part, we refuse to be propitiated by any such 

means, because we know perfectly well that it is impossible 

for the public to evoss securely into the domain of any 
science whatever by a bridge of their own building. If 

Commander Ward is a man of science, he is not (if we 

understand the expression aright) “ throwing the span | 

from the popular side,” and, if he is not a man of science, 
his book is both “intrusive” and “ unwarrantable.” No 
attempt of an unscientific man to popularise a science ever | 
yet succeeded, or ever can succeed. All such efforts result | 
in error and bewilderment. Commander Ward’s notion 
that “ passengers on ocean steamers, suffering from ennui 
and impatience, may find in these pages pleasant relicf,” is 

—to speak mildly—amusing, and probably affords the 

only morsel of amusement that ever will be derived from 

his volume. 

It is not, however, a bad book. It will certainly not ful- 
fil all the author's objects; but it is a very well executed 
compilation, and is likely to prove of real service to such 
young naval officers as may be induced, by a feeling of | 
professional fellowship, to study a naval officer's book on | 
steam in preference to any other. At the same time, we 
believe its use will be limited solely to the American navy. 

Every ship in our Royal Navy, and most well-furnished 
steamships of private companies, are provided with treatises, 
that are, some of them, preferable to this as popular essays 
on steam, while others are superior as enginecring works. 
The same state of things, probably, exists in America ; if 
so, there is not a good prospect of the present volume ob- 
taining any extensive circulation even there. To entitle 
such a volume “ Steam for the Million,” seems a gross 
absurdity to us, who are familiar with the accurate and 
luminous writings of such popularisers of science as the 
late Dr. Lardner, and the authors of many of Messrs. 
Chambers’ publications. 








The Channel Railway. Connecting England and France. _ By 
James Cuatmers. London: E. and F. N. Sros, 16, Bucklers- 
bury. 1861. 

ONcE more the project of a submarine railway to France 

is brought to our thoughts in the volume before us. We 

cannot blame the author for re-opening the question, 
beeause, as a mere mechanical project, we know of no good 


reason why the construction of a submarine tunnel twenty 
or thirty miles long should prove an impossible undertaking ; 
and it is quite certain that many a formidable engineering | 
scheme has been gradually brought into favour through the | 
agency of brochures like the present. It is very certain, 
however, that a great many literary efforts will have to be | 


put forth before the minds of capitalists are sufficiently 
engineered to induce them to invest funds in “ The Channel 
Railway Company,” should such a body be organised. 

The present volume (which consists of about 50 pages 
only) is divided into six chapters. As the author admits 
that he is not a professional engineer, and that he has no 
pretensions of a literary character, we need not criticise it 
very minutely. The principal feature of the work which 
he proposes is a strong iron tube, reaching from shore to 
shore, in the still depths of the Channel. It is to be sup- 
ported by its own buoyancy, having a powerful tendency to 
rise, and is to be kept down on the Channel bed by anchors 
or boxes attached to and surrounding it, and filled with 
rough stone, both boxes and tube being covered by an em- 
bankment of similar material. The tube is to pass through 
three ventilators, one in mid-channel, and one about a mile 
from either shore; “thus the main portion of the work will 
be 18 miles in length, and this, divided by the deep sea 
ventilator, gives two sections of 9 miles each ; consequently 
a train ean never be more than 43 miles from an opening ; 
and from this point will be carried to each opening flues 
connected with a chimney rising nearly 300ft. above the 
level of the roadway at the middle, and 200ft. at the other 
ventilators ; and to insure sufficient draught to clear away all 
smoke and foul air, powerful machinery will be employed, if 
necessary, to force air to the parts most distant from the ven- 
tilators ; this, returning along the flues, will carry away the 
smoke and vapour left bya passing train, and keep the atmo- 
sphere within the tube pure and pleasant.” The tube is to 
be circular in section, and divided throughout its whole 
length by a vertical partition, on either side of which a 
pair of rails are laid upon a floor girder, a second hori- 
zontal girder, in the form of a ceiling, extending across 
the tube at tcp. The tube itself is to be formed with 
circular ribs running round it, and is to be double-rivetted 
and caulked, of course. The ventilators are to be circular 
masses of iron and stone, built partially on shore, and 
then floated and built up until nearly finished. They are 
next to be conveyed to their positions and sunk, by the 
admission of water into them, and then completed in their 
places, being subsequently pumped oat. The details for 
carrying all this out are pretty fully described by the 
author. The tube is to be formed in lengths of 400ft. 


| each, with iron boxes around them at intervals to receive 
‘a portion of the ballast by which it is proposed to keep 


the tube down in its place, independently of a mass of 


| material which is to be deposited around and over the 


tube. The several lengths are to be furnished with 
temporary internal water-tight bulkheads near their 
extremities, and arrangements for hauling them, length 
by length, down into their places, and for connecting 
them together when there, are described. This part of 
the process—the joining of the tubes under water—is the 
principal feature of the author’s proposal; “ it is that 
which renders submarine tubular roadways in positions of 
great width and depth a possibility.” It mainly consists 
in bringing the ends of two adjacent lengths together into 
their exact relative positions by means of a guide chain 
passed through a hole in the flange of the tube already 
submerged, and attached to a corresponding bolt in the 


| flange of the descending tube; and in then withdrawing 


the water from between the temporary bulkheads at the 
ends of the tubes, by opening a valve in the bulkhead of 
the last sunk tube, and thus allowing the hydrostatic pres- 
sure upon the other end of that tube to force the two close 
together. Workmen then pass through the buikhead of 
the tube previously fixed, and bolt the flanges together. 
The whole success of the author’s plans seems to turn upon 
the efficiency of this arrangement; and we are, therefore, 


| sorry to have to express our doubt as to its practicability. 


It scems manifest that, unless the ends of the two tubes 
can be brought together with great nicety before the 
valve is opened, the effect of opening it would simply 
be to let water in from the outside, between the flanges ; 
and this would defeat the object altogether. Now, 
we do not believe that this preliminary nice adjust- 
ment of the ends of such immense tubes, at great 
depths, could be sufficiently relied upon to justify an 
estimated expenditure of £12,000,000 sterling—which 
is the amount given by the author as the cost of his 
projected railway. It is true that experiments, which 
would throw much light upon this point, may be made for 
a few thousands of pounds, probably; but we seriously 
doubt whether the scheme has promise enough in it to 
justify any expenditure whatever upon it. We admit the 
soundness of the abstract scientific views which have 
guided the author in scheming his arrangements ; but it is 
too late in the day to expect us to embark in gigantic works 
like these, upon mere abstract considerations only ; and, 
unfortunately for Mr. Chalmers’ project, we know of no 
facts which lend any show of practicability to this vital 
portion of it. ; 

We shall be excused, we hope, if we decline to discuss 
those portions of the book before us in which the author 
shows that the Queen, the Emperor of the French, the 
* Governments and Legislatures of both lands,” the “ share- 
holders of existing railways,” the “friends of peace,” and 
“all great and good men,” should encourage the Channel 
Railway, inasmuch as we are not conscious of belonging to 
cither category, or of possessing any great influence with 
those who do—excepting, as we believe we may, the rail- 
way sharcholders. We must, likewise, ask to be excused 
from the task of tracing with the author the marvellous 
influences which, as he predicts, a channel railway would 
have upon the world. We will think more of these things 
when we are better satisfied with the engineering part of 
the author’s plans. 


rrenixa Ram.—The Cincinnati Enquirer has 

jeseription of a New Orleans battering ram. 
th of an ordinary steamboat, the roof being 
i iron, so as to prevent balls 
iti lls, in striking, will immediately glance 
f without having any efiec » position of the gun fired be 
what it may. At the bow of the boat is a ponderous cutter, made 
out of the best steel, the object of which is to cut a vessel in two. 
This will require a very great power, which the projectors think 
they have attained in the way of two pow erful engines. 
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Grants of Provisional Protection for Six Months, 


9334. James CLoven, Bolton-le-Moors, Lancashire, ‘‘ Certain improvements 
in machinery for preparing cotton and other fibrous substances.” 

2336. JAMES DvuRRANT, Granville-terrace, Lewisham, Kent, ** An improved 
form of coal-box, combining withia itself a cinder sifter, an ush and dust- 
pan, and receptacles for other requisites connected with domestic fire- 
stoves.” 

2339. EpGAR BrerFFit, King William-street, London, ‘‘An improved fuel.” 

2346. ANGELO JAMES SEDLEY, Regent-street, London, ‘* Improvements in 
metallic bedsteads and sofa bedsteads.”— Petitious recorded 19th September, 
1861. 

2350. Brooke SMiTH, Birmingham, “ Improvements in taps and cocks.” 

2358. GEORGE TOMLINSON BovsFIELD, Loughborough Park, Brixton, Surrey, 
“‘ Improvements in machinery for combing cotton and other fibrous 
material.”—A communication from Cullen Whipple, Providence, Rhode 
Tsland, U.S., and Rufus Stafford, Smithfield, Providence, Rhode Island, 





U.S. 

2360. GEORGE TOMLINSON BovusFIELD, Loughborough Park, Brixton, Surrey, 
‘Improvements in machinery for manufacturing shoes for horses and 
other animals.” communication from Edward Adams, Providence, 
Rhode Island, U.S.—Pe itions recorded 2 th September, 1861. 

2364. JAMES FeNtToN, Low Moor, Yorkshire, ‘‘An improved method of 
causing the water to circulate in steam boilers.” 

2366. ALEXANDER Parkes, Birmingham, ** Improvements in the manufac- 
ture of castings, rods, bars, bolts, nails, rivets, and sheets, when alloys of 
copper are used.” 

2368. SPENDLOVE Desporoven, Noble-street, St. Martin’s-le-Grand, London, 
** Improvements in th» manufacture of pins for hair, dress, jewellery, 
and other purpos s."—P:ti ions reco ded 21st September, 1861. 

2370. CHARLES STEVENS, Charing-cross, London, ‘: Improvements in the 
manufacture of steel, and in the hardening of metals.”—A communication 
from Joseph Théophile Luce Kousselot, Paris. 

2372. JaBEz Kenyon, Blackburn, Lancashire, ** Improvements in the treat- 
ment of yarns or warp» previous to their being sized.” 

2874. VINCENT JANKOWSKI, Princes-strect, Fitzroy-square, London, ** Im- 
provements in carriages ” 

2376. JAMES Prick, Dundalk, Ireland, ‘‘ Improvements in the permanent- 
way of railways.”—/etitions recorded 23: d Septem’ er, 1861. 

2278. JAMES David PARKES, Parliament-street, Westminster, ‘‘ Improve- 
ments in the propeller of a ship.”—A commurication from Jean Baptiste 
Vincent, Rue Ferdinand du Temple, Paris, and Martin Louis Goupy, 
Rue St. Georges, Paris. 

2380. ANGELO JAMES SEDLEY, Regent-street, London, “* Improvements in 
constructing brivges and viaducts.” 

2384. JaMES Fawcett, Wakefield, Yorkshire, ‘‘ An improved material par- 
ticularly adapted for the scouring, cleansing, and fuiling of woollen or 
other cloths.” 

2386. GrorGcEe Davies, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
in the process of preserving provisions, and in the apparatus employed 
therein.” — A communication from Alexander Lecomte, Montmartre, 
Paris.— Petitions recorded 24th September, 186i. 

2390. Tuomas Bricut and Rosert Miius, Rochdale, Lancashire, ‘‘ Improve- 
ments in apparatus or means employed in the printing of yarns for 
carpets and other fabrics.” 

2392. RICHARD ARCHIBALD BrooMan, Fleet-street, London, *‘ Improve- 
ments in apparatuses for letting off water from, and for admitting oil or 
other lubricating matter into, steam cylinders.” — A communication 
from Isidore Duballe, Paris. 

2396. Tuomas Ricuarpsox, Newcastle-upon-Tyne, “ Improvements in the 
manufacture of muriate of iron for the purification of coal gas.” 

2393. GoDFREY RUSSELL, Swan Hill, Shrewsbury, Shropshire, ‘ Spring 
stretchers or bedsteads for camp, hospital, or general use.”—Petitions 
recorded 25th S-ptember, 1861. 

2400. Tuomas BENTLEY, Margate, Kent, “ Improvements in apparatus for 
beating eggs, and for mixing or agitating other fluids, compounds, or 
matters.” 

2402. JAMES OPENSHAW, WILLIAM ENTWISTLE, and James Lorp, Bury, 
Lancashire, “‘ Certain improvements in ‘mules’ for spinning cotton and 
other fibrous substauces.” 

2404. Joun Henry Jounsoy, Lincoln’s-inn-fields, London, “ Improvements 
in smoothing irons."—A communication from Charles Jean Baptiste 
Eugene Cailloue, Paris. 

2406. GeorGE TOMLINSON BousFIELD, Loughborough Park, Brixton, Surrey, 
‘Improvements in knapsacks.”—A communication from Charles Sweney, 
Charlestown, Massachusetts, L 

2410. VicTOR SosTHENE LetE, Paris, 
white wines.” 

2412. Wittiam Cuark, Chancery-lane, London, “ Imprevements in the 
manufacture of peat.” — A communication from Auguste Marceiin 
Manrique Comte de Lara et du Ren, Boulevart St. Martin, Paris.— 
Pe itions recorded -(h September, 1861. 

2414. Francis WEBB SuieLps, Parliament-street, Westminster, “An im- 
proved method of applying wrought iron or steel plates to the covering 
and protection from the effects of shot and shell of forts, buildings, float- 
ing vessels, and other constructions.” 

2416. JAMES KIMBERLEY, Birmingham, “ A new er improved machine for 
morticing, tenoning, sawing, boring, drilling, and grooving wood.”— 
Petitions recorded 2ith September, 1861. 

2422, Joun ADAMS KyiGut, Symond’s-inn, Chancery-lane, London, ‘ An 
improvement in steam pumping engines.”— A communication from 
Wellington Lee, East 19th-street, New York, U.S. 

2426, Denny Lang, Cork, Ireland, ‘ Improvements in apparatus whereby 
to regulate the passage or flow of gas, water, and other fluids.” 

2428. 1noMAS Ports, Old Kent-road, Surrey, “ An improvement in clasps 
for books, portfolios, desks, and other similar articles.” 

2430. CuaRLEs Comes, jun., Broughu n Copper Works, Salford, Lancashire, 
“Improvements in the manufacture of metal tubes for bedsteads and 
other purp ses, and in the machinery employed therein.”—Pe tions 
vecorde ( 28th Septem er, 1861. 

2434. BENJAMIN GxorGE GEORGE, Hatton-garden, London, “ lnaprovements 
in the mounting of tablets, show-bilis, prints, photographs, and drawings, 
and of producing embossed ornamentation applicable to various pur- 
poses.” 

2440, FREDERICK WaLtos and Ricuarp Bearp, jun., British Grove Works, 
Chiswick, Middlesex, ** Improvements in the manufacture of varnishes 
applicabie to the waterproofing and coating of fabrics and other uses.”— 
Peti ious recorded S0th Sep'cmber, 1861. 

2444. Oscak OcTavVE LEsouRD, Panton-street, London, ‘f Improvements in 
joining pipes and tubes, or in forming or securing the joints thereof.”—A 
communication from Jules Lemoine, Rue St. Paul, Paris. 

2446. Joun WILLIAM Scort, Worcester, ‘* An improvement in gun-wads,.” 

2448, WinttAM Henry Payn, Dover, Kent, ‘‘ Improvements in apparatus 
for preventing the loss of, and facilitating the recovery of, ships’ moorings 
and submerged property in general."-—A communicati.n from Elton 
Templemore, Madras, India. —Pe/itions recorded lst Octobe, 1861, 

2450. James Hesrorp, Cunliffe-street Works, Bolton-le-Moors, Lancashire, 
“Certain improvements in steam engines, and in valves for steam and 
other fluids.” 

2454. ALFRED Fow Ler, Scott’s yard, Cannon-street, London, “ Improve- 
ments in buffers of railway carriages.” 

24.6. Wittiam Mautsy, De Crespigny Park, Camberwell, Surrey 
provements in the manufacture of starch and starch gum.” 

2462. CHartes Grey Hiti, Commerce-square, High Pavement, Notting- 
ham, ** Improvements in machinery, or in apparatus connected there- 
With, in the manufacture of bonnet and cap-fronts, rouches, and millinery 
or other trimmings.”—Petitions r.corded 2nd October, 1861. 
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Patents on which the Stamp Duty of £50 has been Paid. 


2243. CHARLES WitiiaAM Lancaster, New Bond-street, Westminster.— 
Dated 8th October, 1858 

2344. Tuomas TWELLS. Nottingham.—Dated 20th October, 185s. 

. JAMES Ho.royp, Leeds, Yorkshire.—Dated Lith October, 1858. 

2277. Maurice SAutTER, Boulevart Montmartre, Paris.—A communi 
—Dated 12th October, 1508. 

7. GkorGE Fekausson WiLson, Belmont, Vauxhall, Surrey.—Dated Lith 

October, is! 

JOSEPH 
October, 1858. 

2283. ANTON BeEbA, Basinghall-street, London.—Dated 13th October, 1855, 

8. Joun Saxpy, Brighton, Sussex.—Dated 11th October, 185s, 

2. JOHN Fietp Swixevry, Birmingham.—Dated 12th October, 1858. 

2270. LEONARD Wray, Devonshire-stieet, Portland-piace, London. — Dated 
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1. Thomas Ixeram, Bradford, Yorkshire.—Dated 14th October, 1858 
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Notices to Proceed. 


135. Lovis HEINEMANN, Cannon-street West, London, “ An improve- 
fastening for purses, reticules, bags, belts, bands, pocket-books, cigar, 
writing, and instrument cases, and other similar purposes.”—A communi- 
cation from Messrs. Stautz and Co,, Offenbach, Germany. — Pe. ition 
vecoriel 3 th May, 1801. 

1373, Grorgk Watson Commercial-road, London, “ Improvements in dis- 

engaging apparatuses for boats.” 

1374. JacoB TayLor and Rogext Kine, Oldham, Lancashire, ‘‘ Improve- 
ments in machinery or apparatus for preparing cotton or other fibrous 
materials to be spun.” 

. WILLIAM ALBERT SHEPARD, Pall-mall, London, “ Improvements in 
obtaining products from coal, and in apparatus employed therein.”— 
Petiti ns recorded 1st Jane, 18b1. 

1392. MARC ANTOINE FRANCOIS MENNONS, Rue de l’Echiquier, Paris,“ An 
improved combination of metals for the production of a white alloy 
resisting the action of vegetable acids.".—A communication from Benoni 
Ferdinand Trabuc, Nimes, Gard, France. 

1395. STEPHEN HARGREAVES and Rovert Hoipen, Helmshore, Lancashire, 

I : »wehureh, Lancashire, ** Improvements in machinery 
or apparatus for sizeing warps or yarns.” 

1396. HENRY Herbert Hazanp, Nelson-terrace, City-road, London, “ Im- 
provements in cartridges.” 

1397. ALEXANDER Prince, Trafalgar-square, Charing-cross, London, “ Im- 
provements in the manufacture of yas, and in the apparatus connected 
therewith."—A communication from Messrs. Schaeffer and Walcker, 
Berlin, Prussia. 



















1399. Davip Winson THomas, Liverpool, *‘ Improvements applicable to 
centrifugal machines."—A communication from Jean Adolphe Leon, 
Upper Egypt. 





1403. Joseph HuLMe Hoipswortu, Wakefield, Yorkshire, ‘‘ An improve- 
ment in preparing ‘ crabbing’ or finishing piece goods, and improvements 
in machinery employed therein.” 

14:6. Hetyricn Gorriien Berxsuarp Rorner, Silvertown, Essex, ‘* Im- 
provements in the manufacture of insulators for telegraphic wires, and in 
materials and machinery for coating telegraphic wires.” 

1408. JouN ANDREW VAN Bra New York, U.S., “‘ Improvements in 
constructing the barrels of fire-arms and ordnance, and in fire-arms.”— 
Petitions recorded 4th June, 1861. 

1415. Francois JULES MANCEAUX, Paris, “‘ Improvements in breech-loading 
arms, and in projectiles for breech-loading arms.”—Petilion recorded bth 

Su 


















June, . 

1418. Danie, Nickois, Manchester, *‘ Improvements in machinery or appa- 
ratus for cutting paper or other materials.” 

1420. Henry Tuomas Coes, Silchester, Hampshire. “ Improvements in 
mechan sm or apparatus for locks and bolts and other fasteners, gun- 
locks and gun breeches, catches for weaving shuttles, double screws, rifles, 
pistols, other fire-arms and ordnance, weaving traversers, winders, sewing, 
weaving, netting, and other machines, and self-acting claws and 
grapplers.” 

Joun Puatr and WiLLiaM Ricnarpson, Oldham, Lancashire, ‘‘ 1m- 
provements in machinery or apparatus for making bricks.” 

1459. Joun PLatT and WiLLiaAM RichaRpsoN, Oldham, Lancashire, ‘* Im- 
provements in machinery or apparatus commonly called ‘ gins,’ for clean- 
ing cotton from seeds.”—Petitions recorded 6th June, 1861. 

1440. WinuiAM Rippue, Barford-street, Islington, and Henry Goprrry 
Coomus, Union-street, Southwark, London, “Improvements in shop- 
fronts.” 

1447. WILLIAM Woop, Slubden, near Halifax, Yorkshire, ‘‘ Improvements 
in looms for weaving.” 

1452 CHARLES WiLLIAM LaNcasTeER, New Bond-street, London, “‘ An im- 
proved method of sheathing ships and vessels with copper and other 
metallic sheathing.”—Petilions recorded Tih June, W861. 

1458. Joun Mayo WorRALL and Tuomas LAwRenck, Ordsall, Lancashire, 
** Certain improvements in machinery or apparatus for brushing, raising, 
and dressing the surfaces of cut-pile and looped fabrics.” 

1463. Patiack O'HANLON, Kingston-upon-Hull, ** lmprovements in marine 
and land steam boilers.” —Petitions recorded sth June, St1, 

1472. Ronert ARMSTRONG, North Woolwich, Essex, ** lmprovements in 
marine steam boilers, parts of which improvements are applicable to other 
steam boilers, and in apparatus connected therewith.” 

1473. ANDREW Browy, Waterloo-road, Liverpool, “ Improvements in 
obtaining fresh water at sea by means of distilling apparatus combined 
with the cooking stoves, or otherwise.” 

1478. WiLLIAM Crorts, Lenton-terrace, Park Side, Nottingham, ‘ Improve- 
ments in means or apparatus employed in the manufacture of fabrics by 
lace machinery.” 

1482. MicuakL Hawpoy, Blaydon, Durham, “ Improvements in apparatus 
for constructing moulds for casting metals.” 

1486, MicHakL HENRY, Fleet-street, London, “* Improvements in fire-arms,” 
—A communication from Pierre Joseph Jarre, Boulevart St. Martin, 
Paris.— Petitions recorded 10th June, 1861. 

1446. SAMUEL BERRY SINGER, Southsea, Southampton, “ An improvement 
in the card of compasses.” —Petition recorded llth June, 1301. 

1503, JEAN ARMAND CALLAUD, Nantes, Loire Inférieure, France, ‘* Improve- 
ments in the construction of electrical piles.” 

1506. Lovis Jean Jacques Petre, Boulevart St. Martin, Paris, “An im- 
proved smoke consuming grate.” 

Napier, Edinburgh, Mid-Lothian, N.B., ‘‘ Improvements in 

” 
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1510, Joun } 
stereotyping. 

1512. Roser? Jonson, Dudley, and CroMWELL FLEETWOOD VARLEY, Fortess- 
terrace, Kentish Town, London, ** improvements in posts or supports for 
telegraph wires.”—Petitions recorded 12th June, 1-61. 

1518. JouN KNOWLES, Bolton-le-Moors, Lancashire, ‘* Certain improvements 
in machinery for preparmg cotton and other fibrous materials.” 

1522. SAMUEL Cook and WiLLIAM Henry Hackine, Bury, Lancashire, “‘ lm- 
provements in machinery or apparatus for plaiting or folding woven 

fabrics.” —Petitions recorded Lith June, 1861. 

3. GeorGe Leacu, Britannia Mills, Leeds, Yorkshire, ‘‘ Improvements 

in implements for tilling and cultivating the soil, and in boilers for 
supplying steam to engines for driving the same, which latter improve- 
ments are applicable to boilers generally, and especially to boilers of trac- 
tion engines.” —Petilion recorded lath June, 18>1. 

1548. Tuomas RovrLevér, Eynusham Mills, near Oxford, ‘* Improvements 
in the manufacture of paper.” 

WILLIAM and Jacos ‘hopp, Heywood, Lancashire, “ Certain improve- 
ments in power looms for weaving.”—Petitions recorded 17th June, 1301. 
1560. WILLIAM FLeMine, Edinburgh, Mid-Lothian, N.B., ** lusprovements 
in machinery or apparatus for manufacturing snuff.”—Petitwn recorded 

Isth Jue, lool. 




















improved 





1577. Perer PRApeL, South-street, Finsbury, London, ‘ An 
clasp or fastener.”— Petition recorded 1th June, 161, 
1584. FAMES FLercner and Joun WiLuiaM FULuer, Salford, Lancashire, 
” 


“Certain improvements in mechines for planing, boring, and turning, 

159]. RicHARD ARCHIBALD BrooMAN, Ficet-street, London, * Improvements 
in pianofortes, parts of which improvements are applicable to other 
musical instruments, and to apparatuses worked by peuals.”—A commu- 
nication from Jean Léandre Clement, Rochefort, France. — Peii/ions 
recorded 2th June, Wel. 

1603. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 
in the reproduction of forms of ob,ects, applic. ble to the production of 
printing surtaces.”"—A communication from Louis Kessicr and Joseph 
Altred Xavier Michiels, Paris. —/etition recorded 21st «une, 1361, 

16 3. Exocn Dance, Bolton, Lancashire, “* A new or improved crinoline 
fastener.” 

16i6. Ricuard Howsoy, Middlesbro’-on-Tees, Yorkshire, *‘ Improvements in 
barometers.”— Petitions recorded 24th June, 1261. 

1628 Joun Fow.er, jun., Leeds, Yorkshire, * linprovements in machines 
for ploughing or tilling land by steam power,”—/elitwn recorded 2oth 
June, lol. 

1634. Joseru RaNpALL Tussavp and Francis Curtiss Tussaup, Maryle- 
bone-road, London, “ Improvements in obtaining the separation of 
feathers, hair, or other covering from the skins of animals, and in 
securing such in position when separated,” I : 

1640, Joun Cowax, Barnes, Surrey, ** improvements in apparatus for re- 
burning animai charcoal.”—Peliwns recoded woth June, loul, 

1722. WiLLiAM Pask, Lydney, Gloucestershire, Procuring 
matier from the refuse of ironstone called colour spert.”- 
svecorded bth July, 1861. 

1751. Joseru Rocerson Cotter, Donoughmore Rectory, County Cork 
Ireland, * Certain improvements in the pianoforte,”—Petiion recorded 
Lith July, 1861 

1824. KicuaARd ARCHIBALD BRoomAy, Fleet-street, London, ‘‘ Improvements 
in breech-loading ordnance, applicabie also to simall arms.”—A communi- 
cation from Lewis Wells Bivadwell, St. Petersburg, Kussia.—/etuion 
recorded Wth July, 1861. 

2,47. ELuis SuTTon, Radcliffe, Lancashire, 
machinery or apparatus for preparing cotton 

let Like Ae , lsul. 





uring 


el iteon 
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“ Certain improvements in 

nd other fibrous substances 
for spinning.” —J’eritios wider 

£207. Joun MARTIN Rowan and ‘ wAS RoGEts Horton, Glasgow, Le 
shire, N.B, “ linprovements ia steam boilers and suriace condense: 
Petition recorded, dth September, Wh, 

KoLekt OWEN WiiTk, Biacaheat Surrey, ** Improvements in 

the manufacture of bricks.” —/’cluicon re d 7th Spteutier, S61. 

4. Wittiam Hexky Deramane, Clarcnce-place, Hackney-road, London, 

An iwprovei machine tor purilying and peeling corn.”—Peidiwn 
recorded idth S ptember, 1501. 

2204. ALFRED GaxeeN and WiLLIAM Henry GLover, Stourbridge, Worces 
tershire, ‘‘Improvements in the manufacture of vice-boxes.’—Petition 
recorded lath September, 1861 
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2358. Grorerk TOMLINSON BovsFIELD, Loughborough Park, Brixton, Surrey, 
*‘Improvements in machinery for combing cotton and other fibrous 
material.”—A communication from Cullen Whipple, Providence, Rhode 
Island, and Rufus Stafford, Swithfield, Providence Rhode Island, U.8. 

236”, GEORGE TOMLINSON BoUSsFiELD, Loughborough Park, Brixton, Surrey, 
* Improvements in y for turing shoes for horses and 
other animals."—A communication from Edward Adams Cutler, Provi- 

™ dence, Rhode Island, U.S.— Petitions recorded 20th September, 1861, 

23.9. JAMES HENRY DuLEyY, Northampton, ‘* An improvement in the manu- 
ae of axle-boxes and bushes.”—Petition recorded 28rd September, 

Soi. 

2386. GrorGr Davies, Serle-street, Lincoln’s-inn, London, “ Improvements 
in the process of preserving provisions, and in the apparatus employed 
therein."—A communication from Alexandre Lecomte, Montmartre, 
Paris.— Petition recorded 24th September, 1861. " 

2095. ALFRED VINCENT Newton, Chancery-lane, London, “ Improvements 
in the construction of and mode of working telegraphic apparatus "—A 
communication from Giovanni Caselli, Florence, Italy. —Petition recorded 
25th September, 1861. —— Fs 
And notice is herevy given, thatall persons having an interest in opposing 

any one of such applications are at liberty to leave particulars in writing of 

their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued, 
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*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s, must be remitted by 
post-oitice order, made payable to him at the Post-office, High Holborn, 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made Jrom Abstracts prepared expressly for 
‘Tur ENGINEER, at the «fice of her Mujesty’s Commissioners of Patents, 





CLass 1.—PRIME MOVERS. 


( Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c.) 
723. J. Anmour, Kilmarnock, N.B., “ Increasing the generation of steam in 
boders.”—Duted 22nd March, 13861. 

The inventor, in carrying out this invention, places blocks or bodies in 
the boiler for the purpose of displacing a large amount of water. These 
blocks or bodies may be of any size, shape, or sub. tance found suitable, and 
may be hollow or otuerwise. He prefers to make cubical bodies of fire clay, 
hard burned or glazed, and having projections or spikes formed on each of 
the eight corners, and radiating im straight lines 1rom the centre, so that 
the bouies can only rest against the plates of the boiler on small points or 
surfaces, and allow full space for water circulating on the heating surface 
of the boiler. The water is brought to boil much quicker, and steam is 
subsequently generated much more rapidly, effecting a great saving in fuel. 
These bodies, being placed lvose in the boiler, are easy of removal when the 
boiler requires to be cleaned or repaired.—Not p, oceeded with, 

724. E, Humrurys, Depiford, ** Steam enyines.”—Dated 22nd March, 1861. 

This invention has for its object improvements in that class of engines 
known as Woulf's sys.em, and consists of the following combination of 
parts to render this class of engines suitable for driving screw propellers. 
The patentee places the large cylinder on one side the screw shaft, and 
between this large cylinder and the ship's side he places the small or high 
pressure cylinder, the axes of both these cylinders being in a horizontal 
line. He connects the pistons of these two cylinders together by one cen- 
tral rod ; the motion of these two pistons is conveyed to the crank shaft by 
rods eccentric to the cylinder, connected to the large piston at one end, 
and to a cross bar at the other, from which cross bar a connecting rod 
transmits the motion to the crank pin. 

755. H. Srencen and E. Tavuor, Rochdale, “ Sieam engines and boilers."— 
Dated 26th March, 1861. 

This invention is carried into effect as follows :—In grate bars in furnaces 
of steam boilers, when the fuel is surrounded with water, the inventors 
construct the said bars in the form of an arch, but, should the water be 
above the furnace, they reverse the said arch, by which method they gain 
greater heating surface, and thereby effect a greater saving of fuel, com- 
pared with the ordinary horizontal bars heretofore used. Another part of 
the invention relates to flues in steam boilers, and consists in placing 
barriers of a circular or other suitable form in or near the centre of the flues, 
so that the heat may be vetter distributed on the surface of the plates. The 
carriers are to cousist of segments, so that they can be removed for cleaning 
the flues, and made from clay or other composition ; also, to economise fuel, 
they place in the Same flues vessels for heating water to supply the boilers 
of the same, the said vessels to be made of metal, with a covering of compo- 
sition, such as clay, lime, or plaster of Paris, or they may be made entirely 
from clay or other composition, Anether part of the invention relates to 
the oiling of pistons and cylinders in locomotive steam engines, and consists 
in a vessel tor the lubricating material and tubes to attach to the same to 
convey oil to the interior of the pistons and cylinders. The said vessels and 
tubes have suitable plungers and stop cocks, and are fixed con. eniently for 
the engineer or fireman, so that, when the steam is shut off, and the piston 
in motion, by the aid o1 a lever or other apparatus they will be able to let 
any suitable quantity of oil pass down the tubes to the piston and cylinders 
without having to alight from the engine, Another part of the invention 
relates to locomotive steam engines, and consists in a stand or spring to be 
used asa balance or otherwise, and so fixed that the engineer can stand on 
the same, and if incapable of stopping the engine through any cause, such 
as lightning or otuer accident, or not stanuing upon the said stand, the 
balance anu spring will then operate on the stoppage motion and shut off 
the steam, alsv in the said engimes they fix bells with levers, springs, and 
catches attached, so that if tue rails or points for the engine to pass over 
be out of place, or any danger on the line, the levers, springs, and catches 
will come in contact with other levers, springs, or Other suitable appliances 
fixed in the tine or permanent way, and the.eby give warning to the 
engineer and fireman, and thereby prevent accident to life and property.— 
Aout proceeded with, 

770. F. CukvitLann, Horts, Canton of Varennes, France, “ Machines worked 
by concentrated power,” —Dated 23th Murch, 161. 

This invention relates to a new or improved rotary machine worked by 
concentrated power, in which the piston cylinder is suppressed, and in its 
stead a motive Wheel is keyed near to the concentrated power, which acts 
upon and imparts to it a rotary motion, 

Brittain, Bricton, Surrey, ‘* Motive power.”—Dated 28th March, 












771. B. 
St 


The inventor proposes to obtain power either by exhaustion or impulsion 
of air, in the centre of a tube or cylinder (of any length or diameter) he 
placcs, longitudinaily, a red or axle supported at both ends, On this rod 
he fixes one, two, or any number of volants or flyers, He exhausts the 
air trom the cylinder by any of the known processes, producing wholly or 
in part a vacuum beyond the flyers or volants, The exhaust wiil cause the 
tilyers (which may be made of metal or any suitable material) to whirl 
round, and the axle, consequently, to rotate. He expects the force on the 
volants will increase as the air impinges upon and rushes past them in suc- 
cession to the last, and so multiply, as it were, the rotary force, Instead of 
exhausting the air power may be obtained by forcing air into and through 
the cylinder, but he prefers tue exhaust as producing greater power, ‘The 
power, when obtained, may be applied in any of the modes in use for 
applying steam or air powers.—Not proceeded wuh. 

77:. J. Bremner, Leith, ‘* Steam boilers.’ —Dated 28th March, 1861. 

One moditication of boiler embouying a portion of the improvements ix 
square, or nearly se, in plan at the lower part, where the furnace is situated. 
‘The furnace is surrounded by a water space, and is supplied by two doors, 
arranged so that the two sides of the furnace may be fired alternately, in 
order to prevent smoke, the mixing of the fire gases from the two sides 
being insured by their having to pass upwards by a narrow throat or open- 
ing the middie of tue furnace, This contraction of the space is 
caused by inward extensions from the sides of the surrounding water 
space, and these inwardly projecting water spaces have their tube plates 
on their upper sides, irom which the tubes spring in directions slightly 
inclined inwards trom the vertical. The upper ends of the tubes com- 
municate with a central dome, which joins the front and back portions of 
the external water space. ‘The fire gases rising up the throat or narrow 
iiddle flue space inunediately over the fire spread right and left amongst 
and Usrough between the tubes, and proceed through flue spaces enveloping 
ine upper dome to the funnel, these fue spaces being enclosed Ly tire- 
bricks carried by a metal shell, At a small distance above the middie of the 
tire there runs, from back to front, a pipe through which the feed-water is 
introduced, and the upper side of this pipe is, by preference, flat, and it is 
covered by a semi-circuiwr grating or duct with periorated sides, into which 
air is admitted at one or both ends, such air issuing from the perforations 
amongst the gases just at their passage into the throat, and insuring their 
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the tubes, and there is also a door provided inthe dome. An improved 
mode of rendering these doors tight is adopted, the aperture being formed 
with a rim projecting inwards, which fits in a groove formed in the door, a 
little gasket or similar material being inse' in the groove. The com- 
bined feed-pipe and air inlet is, by preference, fixed in its place in a 
similar way to facilitate its removal for cleaning. Sludge doors are pro- 
vided at the lower corners of the external water space, and permit the 
sides to be cleared with the greatest facility. In another modification of 
the boiler the tubes pass up vertically to two separate domes, and a number 
of horizontal tubes are disposed about midway up across the space between 
them. A fire-clay block is placed above these horizontal tubes, to prevent 
the direct passage upwards of the fire gases, and obstructing pieces are 
placed between the vertical tubes to cause the fire gases to spread outwards 
amongst the tubes. Above the obstructions the fire gases return towards 
the middle of the boiler, and press upwards between the upper domes to the 
funnel. 

779. W. SrRatrorD, Mile-end, London, “ Furnaces.”—Dated 28th March, 

1861. 


The patentee, according to this invention, dispenses with fire-brick, and 
constructs the side walls and bridges of the furnace in the form of boxes or 
tubes constructed of wrought iron or other suitable material, and causes 
the feed-water to pass through and to become heated by them before enter- 
ing the boiler. He constructs the furnaces for heating bakers’ ovens 
(and which have hitherto been built of fire-bricks or fire lumps) either in 
cast or wrought iron, and forms them with spaces to contain water at each 
side of and above the fire, so as to keep the metal comparatively cool and 
uninjured by the fire. The steam generated in these spaces may be con- 
ducted into the chimney, or otherwise, as convenient, and the supply of 
water may be regulated by a float, or in other convenient manner. He 
applies the same principle, that is to say, he substitutes metallic walls, 
formed as water spaces, for the fire brick now used, to the furnaces made 
use of for heating brewers’ coppers, as also the furnaces employed for 
various other purposes, and which are now wholly or partially constructed 
of fire brick. 
785. T. SyKEs, and B. C. Sykes, Cleckheaton, “ Steam boilers.”—Dated 30th 
March, 1861. 
The First part of this invention, of improvements in steam boilers, and 
the prevention of incrustation therein, consists in placing partitions in 
steam boilers, so as to divide the water chamber into compartments, and to 
cause the water to flow along each compartment in succession, and obtain a 
large circulation thereof. The Second part of the invention consists in 
arranging the feed-water pipes of steam boilers, when there is a series of 
steam boilers working by the side of each other, and in conjunction, as 
that the second boiler shall receive its feed-water from the first, the third 
fron the second, the fourth from the third, and so on for the rest, and the 
vatentees prefer that the water of each be caused to make the circuit of the 
noiler, as above set forth, before it goes to the supply of the next one, and 
then from the last boiler it may be run out through a pipe and tap, and be 
made to heat the feed-water. The Third part of the invention consists in 
separating the solid matter or dirt from the dirty water of steam boilers by 
means of a filter, and in returning the filtrate or purified water back again 
to the boiler or boilers in a hot condition, and in such a manner as not to 
lose much heat in the purifying process. 
786. J. Cass, Bury, Lancashire, ‘‘ Steam engines and boilers.”—Dated 30th 
March, 1861. 
Among the most important features of this,invention are the following : 
—The improvements in steam engines relate to the system in which four, 
six, eight, or more engines work in connection with one or more driving or 
second motion shafts, The cylinders are fixed vertically on the direct- 
action principle, and may all be high pressure, all low pressure, or high 
and low pressure combined, and the cranks are so arranged that no two are 
on their dead centres at once, the steam being worked through the whole 
of the cylinders one after another when required. When working com- 
pounded the steam from the high pressure cylinder will have to exhaust 
across to the low pressure or condensing cylinder, in order to produce a 
uniform motion in the gearing. When air pumps are used they can be 
placed under the cylinder, and worked by a continuation of the piston rod 
through the bottem of the cylinder, it being understood that, when 
required, one or more of the pistons have a shorter stroke, in order to give 
the air pump or pumps a shorter stroke than the engines that have no air 
pumps. The patentee also, in the above engines, connects two air pumps 
to one cylinder, one on each side, and works them from the cross heads 
that couple the piston rods and connecting rods together at the top ends of 
the cylinders, He also works the cold and hot water pumps from the cross 
heads, The cylinders are fixed, so that no packing stage is required. The 
condenser has tubes in its interior, and is constructed to answer for con- 
denser, exhaust pipe, and to heat water for the hot water pump for supply- 
ing the boilers ; the water from the hot water pump, on its way to the 
boiler, passes in some cases through the tubes, and in others outside the 
tubes ot the said condenser. He also has in the said condenser or side pipe 
a separate compartment to collect the condensed water from the cylinder 
and side pipes, the said compartment being connected to the hot water 
pump for supplying it with hot water. Another of these improvements 
consists in giving motion to the governor of a steam engine or other 
machine (which improvement is also applicable to a water-wheel), by causing 
the stream of the injection to pass through the tubes of a Barker's mill or 
turbine, and thereby make the governor independent of the speed of eth 
engine or wheel. He also forms the governor with three, five, six, or more 
arms and balls, for the purpose of obtaining more power for regulating the 
speed of the engine and working the cut-off valves and tappets or cumes 
for cut-off valves, all of the said arms working on pins connected to the 
socket. This invention also relates to certain improvements in the pistons 
of steam engines. The patentee forms in the upper rim of the piston a 
groove on the top side, and a groove in the periphery, and connects the 
grooves by a number of small holes ; these grooves are supplied with oil 
through a tube placed in connection with an oil cup in the cylinder cover. 
Another arrangement consists in placing a ring or gasket between the 
metallic rings, which gasket is supplied with oil, as above described. This 
invention also relates to certain improvements in the condenser, and in 
collecting the condensed water from the side pipes and cylinders of steam 
engines, and especially for the present condensing steam engines in use. In 
these arrangements he takes away the present exhaust pipe, and makes the 
condenser larger and longer. One portion of the condenser contains 
cylindrical, globular, or other shaped tubes, in either horizontal, vertical, 
or angular a ; the water from the hot water pump is forced through 
the part of the condenser containing the aforesaid tubes in its passage to 
the boiler. The exhaust steam from the cylinder passes through or outside 
the above tubes on its way to the water in the lower part of the condenser. 
The condenser and tubes he makes any shape, as may be required. He also 
has, in the said condenser, a compartment to collect the condensed water, 
the sald compartment being supplied with injection water from the pipe 
that feeds the boilers, and connected to the hot water pumps, as may be 
required, In one arrangement of these improvements in the construction 
of boilers he forms and sets it up in sach a manner tuat it can be fired 
underneath from the front, and the flame passing underneath the boiler 
rises at the back, comes along the tubes to the smoke box in front, where it 
divides into the side draughts. He also puts one or more small fires in each 
side flue, so that the gases will pass over or through the above mentioned 
fires; the small fires in the side flue may be used in connection with the 
yresent form of boilers. The invention also refers to certain improvements 
in the grate bars of furnaces, The sides of the grate bars at the top are 
formed of a Y or saw-like shape, so that, when moved, they may cut the 
clinkers, the top edges of these bars being bevel, flute across, or plain. He 
makes the grate bars movable by means of a shaft and lever, or by engine 
vwyer. The shaft when moved shifts the bars forwards and backwards ; 
he ends of the bars are made with a bevel and rest on inclined bearers or 
rojlers, which cause them to rise and fall also. He has certs in improved 
arrangements of safety valves. Above the box or vessel co taining the 
valve and seating he employs a cover to divide the box into two compart- 
ments, on the tep of which cover he affixes a bonnet or cap. Tie top com- 
partment is for the reception of a spiral or plate spring, which weights the 
valve. He also prepares the valve spindle for a lever and weight to open or 
unload the valve ; in this arrangement the valve cammot be tampered with. 

He also uses a similar arrangement, with the addition of a float and lever, 

to open the valve, and allow steam to escape when the water is too low in 

the boiler. 

807. W. Brookes, Chancery-lane, London, “ Improvements in means or appa- 
ratus for obtaining superheated or surcharged steam, and for increasing 
the draft through the flues of locomotive and other boilers.”"—A communi- 
cation.— Dated 1st April, 1861. 

This invention cannot be described without reference to the drawings. 





Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Xe. 

71S. T. S. Truss, Gracechurch-atreet, London, “ Propeling ehips.”"—Dated 

22nd March, 1801. 

This invention consists, First, in constructing the blade of a propeller so 
that it shall increase in pitch or curvature from the fore part of the place 
at which it is fixed upon the boss shaft or axle of the propeller to or towards 
the point or rear end of it. Secondly, in constructing the blade so that it 
shail have a curvature in a diametrical direction, or across the face of it, and 
the blade is mounted upon the shaft or axle of the propeller (by means of 
a boss or otherwise), so that the concave or hollow face or surface of it shall 
act against the water behind the vessel in which the propeller is mounted, 
for the purpose of propelling it. And, Thirdly, in fixing such a blade or 
blades upon the shaft or axle of a propeller at an angle varying from that 
of a radial line drawn from the centre of rotation, that is to say, so that a 


line drawn across or along the concave face or surface of each blade to or 
towards the centre of rotation of the propeller, shall form an angle with 
the central line of the axles, which shall be considerably less than ninety 
degrees, about forty-five degrees being the best angle. The Second part of 
the said invention consists in making the blade of such a propeller, as 
hereinbefore tioned, so that it shall vary in curvature from the fore 
part of it to the point or rear (firstly, in one direction and then in an oppo- 
site direction) in what may be called an OG line, one part of the face at 
the fore part (the end which is attached to the axle or boss) being made 
convex and the other part concave. This blade the patentee attaches to a 
propeller shaft or axle in like manner as the blade firstly above described. 
Two or more of either of these blades may be combined or fixed on the 
same shaft or axle, in order to form a propeller for the purpose of obtaining 
increased power or propulsion. By constructing a propeller according to 
this invention the patentee is enabled to place the greater part, or a con- 
siderable part, of each of the propelling blades behind the boss upon 
which it is fixed, for the purpose of increasing the power of the propeller. 

721, W. CuaRk, Chancery-lane, London, “ Locking the nuts on railroad rail 
bolts.” —A communication.—Dated 22nd March, 1861. 

This invention consists in interposing washers between the nuts and 
fishing bars, and securing the nuts to said washers by means of spring 
pawls on the nuts engaging with ratchet teeth on the washers, so that the 
nuts may be set up when desired, but will be effectually prevented from 
turning loose, 

722. R. A. BROoMAN, Fleet-street, London, ‘Colouring enamelled leather, 
leather cloth, enamelled metal, &c.”—A communication.—Dated 22nd 
March, 1861. 

This invention consists in colouring enamelled leather and other enamelled 
surfaces in manner hereinafter described. First, the inventor spreads over 
the surface with a sponge or soft rabber a mordant, such as benzole, or, 
preferably, pure acetic acid. Secondly, he applies a mixture of red or 
violet aniline and acetic acid in the proportion of about one quarter or one 
half of the acid to three-quarters to one half of aniline. This preparation 
will impart a greenish colour or tint to the enamelled surface ; and to in- 
crease the brilliancy of the colour a coating of linseed oil is spread over it. 
In order to change the greenish tint into the colour of gilt bronze (bronze- 
doré) he applies one, two, or more coats of acetic acid. Or the oi! may be 
applied after the coats of acetic acid last directed to be laid on.—Not pro- 
ceeded with. 

746. S. A. Beers, Brooklyn, U.S., “ Rails for tramroads.” —Dated 25th March, 





{i This invention consists in an improved form. of the surface or head of the 
rail, so as to guide a common wheel with a flat or ordinary tyre, and laying 
down such rails so that both edges are on a level and equally flush with the 
surface of the roadway. 
751. J. SPENCER, jun., and M. SpENcER, Newcastle-on-Tyne, “ Cast steel tyres.” 
—Dated 25th March, 1861. a Tee 
This invention consists in casting such tyres or hoops ina solid ring in 
a suitable mould or matrix, which ring is afterwards hammered, and, 
when necessary, may be finished by rolling in the usual or any other suit- 
able manner. 
762. W. Jerrs and J. Pennock, Manchester, ‘‘ Steering ships.” —Dated 27th 
March, 1861. 
This invention cannot be described without reference to the drawings. 
821. b  peee and H, Wricut, Dudley, “‘ Steam brake.”—Dated 3rd April, 
861. 
This invention consists of a steam brake for retarding or stopping colliery 
or other stationary steam engines, and for retarding or stopping revolving 
machinery in general constructed in the manner described. The said new 
or improved steam brake consists essentially of a cylinder having a piston 
working in it. By introducing steam between the cylinder and piston the 
said piston is made to move in one direction, and the cylinder in the oppo- 
site direction. The said cylinder and piston are respectively connected to 
the ends of the brake straps, or to brake blocks on the brake wheel, so that, 
on the motions of the said cylinder and piston, the said brake straps or 
blocks are pressed simultaneously on the periphery of the brake wheel, and 
the engine or machine brought to rest. 


Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 
720. T. Hinpie, Blackburn, ‘‘ Looms.”—Dated 22nd March, 1861. 
This invention relates to what is technically called the ‘‘ clutch tappet,” 
and consists in placing on the tappet shaft a cam which works a ratchet in 
a parallel direction by means of guides. The ratchet acts upon a ratchet 
wheel connected to a plate having fixed to it a number of segments, of any 
desired width, which operate upon the clutch by means of a lever, and 
thereby enable any given number of picks to be thrown in each shed. 
725. T. Tuomas, Rawtenstall, “ Spinning and doubliny.”—Dated 22nd March, 
1861. 





This invention relates, First, to that description of apparatus used in 
spinning and doubling cotton, known as the “ spindle and flyer,” and is an 
improvement upon an invention for which provisional protection was 
granted to the present patentee on the 29th December, 1359 (No. 2,974). 
The present improvement consists in the use of a flyer and tube formed 
together as described in the provisional specification before referred to; 
instead of being driven separately from the spindle it is secured upon the 
spindle, that is, the flyer tube and spindle are formed together, and the 
spindle is rie he means of a wharve being fixed upon the tube above 
the flyer, suppor upon a footstep, and steadied by an adjustable collar 
or bearing, or any portion of a bearing on the framing, a second collar 
encircling the tube above the wharve. The thread or sliver passes from 
the front rollers into the tube of the spindle, coming out from one of the 
holes provided at the lower end, thence to one of the flyer arms and on to 
the bobbin. The patentee also employs a hook to draw the broken end of 
the sliver or thread through the tube, and a catch or stopper at the upper 
end of the spindle, to prevent, as far as possible, the thread passing down 
the tube when broken. A Second part of the invention relates to a novel 
method of doffing the bobbins from the spindles. 

729. A. Hatey, Frome, ‘‘ Improvements in power looms for weaving check 
ptterns, and in connecting rods for power looms.” —Dated 22nd March, 
1861. 

These improvements consist, First, in making the star wheel used in check 
weaving looms with tappets on each side, which operate upon two levers in 
connection therewith, one lever being fixed to an ordinary rocking shaft, 
and the other a bell crank lever working loosely thereon ; by this arrange- 
ment the shuttle boxes at each side of the looms can be raised or lowered 
independently of each other. Secondly, the apparatus for working the 
picks is also tixed upon the star wheel, and is made as follows :—A circular 
groove is made at one side of the star wheel, and in the groove is fixed a 
series of tappets in accordance with the star wheel, The bowi of a lever 
works in the groove, and, being operated upon by the tappets, gives motion 
to the picks. Thirdly, im making VY grooves in the back of the frame 
holding the shuttle boxes in which work suitable guides, Y shaped, which 
are fastened on the shuttle boxes. Fourthly, in fixing a shaft across the 
loom, upon which are fixed three or four chain barrels or drums, giving 
motion to four tappet chains ; the said cross shaft is driven by a star wheel, 
which receives its motion from the crank or driving shaft of the loom; one 
or two of the said tappet chains give motion to the rising boxes, one at 
each end of the loom, and the other two chains work each one pack ; by 
this means the — and rising boxes at each end of the loom can work 
independently of each other. Fifthly, in making the connecting rod in 
two parts, one sliding within the other, and interposing a piece of india- 
rubber, or other suitable elastic substance, between the ends in contact, so 
as to subdue the shock of the sudden change in the direction of motion. 
The two parts of the connecting rod are held together by a bolt or rivet, 
which passes through an elongated slot made in one part, so as to permit 
the elasticity of the india-rubber to be felt when the loom beats up the 
weft. 

731. J. C. Rivett, Prestolee New Mills, Farnworth, Manchester, “ Machinery 
for carding cotton, &e."—Dated 23rd March, 1861. 

The object of this invention is to collect and remove the Joose leaf and 
other impurities or motes from the cotton or other fibrous materials during 
the operation of carding. For this purpose the inventor employs a dirt 
roller between the licker in and the ordinary workers and clearers or top 
flats, and this dirt roller collects on its circumference the loose leaf and 
other impurities, which project from the main cylinder when taking the 
fibres from the licker in to the working or clearing rollers or top flats. 
The surface of the top roller is stripped or cleared by a vibrating comb, or 
other equivalent agent, and the short fibres, with the impurities, are 
‘ collected in the form of a fleece on a lap roller placed in any convenient 
position in front of, or above, the feeding apparatus, The axle of the waste 
lap roller is weighted or pressed against antifriction roilers by springs, so as 
to consolidate the fleece, from which the fibres are afterwards extracted by 
a subsequent operation for making an inferior yarn. —Not proceeded with. ~ 


729. H. WickENs, Tokenhouss-yard, London, “ Shuttles." —Lated 23rd March, 
S61. 


The First improvement consists in putting a piece of brass, or other 
suitable metal or material of a spherical of spheroidal form, having a 
polished or smooth surface (and which piece of metal or other material, for 
convenience of reference, the patentee hereafter denominates the bal!) on 
the spindle of the ordinary shuttle, and fixing it thereon at a suitable 
distance from the point of the spindle, so that the thread, as delivered from 
the cop on the spindle, shall pass over and in contact with some part of the 
surface of the ball to regulate the tension of the thread, and facilitate its 
delivery through the eye hole of the shuttle. The Second improvement 
consists in having the spindle of the shuttle made with the ball perma- 








nently forming part thereof at a suitable distance from the point, and in such 
case having the spindle removable at its joint from the other part of the 
shuttle by means of a spring or screw, or other convenient known means, 
so that the cop may be wound thereon, and, after the cop is wound on such 
spindle, to be replaced in the os of the shuttle, and the cop worked 
off in the usual way. The Third improvement consists in having the 
spindle with a ball thereon made in two parts. 

744. J. GRANT, Mansfeld, Nottingham, “‘ Twining or spinning and doubling 

cotton, d&c.”—Dated 25th March, 1861. 

This invention consists, in the First place, of utilising power which, on 
the old or known principle or system in use, is lost in friction on dead sur- 
faces. Secondly, the lessening of the total friction of an equalising of the 
drag or tension on the yarn or thread, which gives greater uniformity of 
twist. These objects are obtained by a rotating collar and flange inserted 
in the lift or copping rail, through which collar the spindle works, the 
bobbin turning in the ordinary way on the spindle, and the bottom of it 
resting on the said flange. The flange and collar are susceptible of receiving 
movement from the spindle running in them, and further from the bobbin 
turning upon the flange, and, as the bobbin increases in weight, the rotation 
is thereby i d, which prod the uniformity of tension or drag on 
the thread while receiving the twist, which yields an uniformity of twist, 
otherwise less attainable than by thisinvention. The patentee thus effects 
economy by causing fewer breakages of threads, and, consequently, fewer 
stoppages, making less waste with increased production of work, the 
spindle moves with less friction, and glutting or fastening of the same is 
avoided, which, moreover, saves both power and fuel. It regulates and 
greatly equalises the tension on the yarn or thread, at all states or stages 
of fulness of the bobbin, which allows of increased speed, yields more 
uniform speed, greatly lessens the cutting and wear of flyers, and causes a 
more uniform stress on spindles, washers, bands, belts, and gearing, and 
thus effects considerable saving in each of these items respectively, and also 
in that of oil. The durability of the collar and its truth are preserved, first, 
by lessening the total friction, as previously indicated, and further, by 
expending the unavoidable friction on the entire circumference of the hole, 
nstead of one side thereof only, as in the ordinary way. 

745. J. Brown and R. Gree@son, Middleton, ‘‘ Self-acting mules.” — Dated 

25th March, 1861. 

This invention relates to that description of self acting mules wherein 
the mechanism known as the scroll and scroll band is employed. The 
improvement consists, First, in the use of an additional drum, having a 
screw like groove formed in its periphery, and placed between the scroll and 
the quadrant shaft ; and, Secondly, in the use of a peculiarly and suitably- 
shaped pulley running loose on the quadrant shaft. Hitherto, at a certain 
portion of the traverse of the spindle carriage, the scroll between the scroll 
and the quadrant shaft became detrimentally slack and loose; by passing 
the band round the extra pulley (in the groove) the band is kept at the 
required tension, and a considerable improvement is effected. 

765. E. Briaas, Castleton Mills, near Rochdale, and S. FEARNLEY, Rochdale, 
“* Piled fabrics.” — Dated 27th March, 1861. 

This invention cannot be described without reference to the drawings. 

768. J. M. Duntop, Manchester, “‘ Machinery for cleansing cotton.”—Dated 

27th March, 1861. 

ese impr are apy to that class of machinery known as 
the “‘ roller churka.” In order to give motion to the pairs of rollers used in 
this class of machinery, the gearing is so arranged that two pairs may be 
put into and out of motion by the action ofa single clutch. Motion is, by 
preference, communicated to the inner end of the larger roller of each pair 
of rollers, and each larger roller transmits motion to its smaller roller by its 
outer axis or neck being geared with the outer axis or neck of the smaller 
roller. The axes or necks at the inner and outer ends of the rollers turn in 
suitable bearings, and it is between the bearings of the necks or axes, at the 
inner ends of the two pairs of rollers, that motion is communicated to both 
of the larger rollers. The two larger rollers may be all in one piece, and 
each have necks or axes formed thereon to turn in suitable bearings ; 
or, in place of the two larger rollers, of two pairs of rollers being 
connected together, and forming one piece, as above stated, the necks or 
axes of the two larger rollers may each enter and be connected by a hollow 
socket or double boss on which a cog wheel is formed or fixed to give motion 
to the two rollers. The two pairs of rollers receive motion by means of a 
driving shaft, actuated by any suitable power, and the shaft may be of any 
desired length, and give motion to any desired number of pairs of rollers. 
Each cog wheel on this driving shaft is arranged to give motion to a cog 
wheel, so as to drive the two larger rollers of two pairs of rollers, and each 
of the cog wheels which are on the driving axes is arranged to turn freely 
therein, except when held thereto by a clutch, which is perforated to be a 
friction conical clutch, arranged to be slid on the driving shaft by a suitable 
forked lever. It is preferred to drive each two of the larger rollers by placing 
the driving wheels between them, as above described, but, if required, the 
driving gear may be applied at the outer end of one of the two larger rollers 
of two pairs of rollers. 
799. J. Lows, Glasgow, ‘‘ Applying colouring matter to certain textile fubrics 

and yarns sn the process of dyeing and printing.” — Dated 1st April, 1861. 

This invention consists in the use of neutral gums as a resist for a 
= solution of the colouring matter of alkanet root.—Not proceeded 
with. 


808. J. GREENWOOD, Rawden, near Leeds, ‘‘ Combing wool, &c.”—Dated lat 
April, 1861. 

These improvements relate to the adaptation of ccrtain varying speeds 
to some of the parts of machinery for combing wool and other fibres, by 
which important advantages are obtained.— Not proceeded with. 

815. J. Brown, Glasgow, *‘ Improvements in preparing fabrics to vender them 
suitable for packing goods, and in closing or sealing packages.” —Dated 
2nd April, 1861. 

This invention relates to the preparation of textile fabrics so as to render 
them impervious to water or air, and therefore suitable for packing goods, 
which may be protected from injury by preventing the access of air or 
moisture thereto. Under one modification of this invention the cloth, 
linen, silk, woollen, or other suitable fabric, is wound upon a roller, and 
the fabric is caused t@ pass therefrom down into a tank or other suitable 
receptacle containing a solution of gutta-percha dissolved in naphtha or 
other solvent, and kept heated by means of steam or the direct application 
of fire. The fabric passes under a roller or other suitable contrivance 
arranged within the solution tank, and thence upwards and between a pair 
of heated rollers, which serve to press the solution into the interstices of 
the fabric, and by the application of heat to evaporate the naphtha. From 
these rollers the fabric is carried into a trough containing cold water to 
thoroughly cool it, and thence over a heated table to evaporate the 
moisture, and finally is wound upon a roller which completes the process. 
—Not proceeded with. 


819. W. and F. W. Crienton, Manchester, “ Preparing cotton and other 
Sibrous materials to be spun.” —Dated 3rd April, 1861. 

These improvements are partly applicable to Hardacre’s opener, in 
which the cotton or material is fed in at the top of the machine, and in its 
passage downwards the dirt or refuse is expelled through the grid or grate, 
and is liable to mix with the fibrous material. In order to overcome this 
imperfection the patentees cause the cotton or material to be fed at the 
bottom or other convenient part of the surface of the cylinder (except the 
top) and carried upwards, and the dirt or refuse is driven out in its pas- 
sage by the centrifugal force of the beater through the bars of the grid or 
grate ; the material thus passing upwards and the dirt downwards they 
are more effectually separated than in Hardacre’s opener. They also em- 
ploy a series of travelling grids or dirt boxes of any suitable form between 
the delivery part of the cylinder or beater and the dust cage, and also 
apply the travelling dirt boxes to scutchers, blowers, lap machines, and 
carding engines. 





ts ar licahl, 





—_———_ 


Ciass 4.—AGRICULTURE, 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §e. 


803, R. Jams, Faversham, Kent, “ Reaping and mowing machiaes.”—Dated 
lst Apvil, 1861. 

This invention has for its object the more effectual cutting of corn, grass, 
&c., aud the delivering of the same from the machine on to the ground in 
the most advantageous position for gathering, and the effectual separation 
of the cut corn, &c., when deposited on the platform of the reaping 
machine.—Not proceeded with, 

806. W. PALMER, Ballymena, Antrim, “ Grinding wheat and other grain.”— 
Dated 1st March, 1861. 

This invention consists in effecting the immediate delivery of the grain 
from the centre of the bed stone to the grinding surface of the stones, 
keeping the centre of the bed stone free of grain, and at the same time 
keeping the furrows of the stone open at the centre. This is done either by 
screwing flanges to the old rinds already in use, or by adopting new ones, 
the flanges or wipers being placed so far behind the centre that they at 
once, by means of the centrifugal force or speed of the runner, bring the 
grain to the grinding surface, whilst they run so close to the bed stone that 
no grain is lett to interfere with the draught of the stones,—Not proceeded 
with, 
$18. T. E. Witsox, Cornhkolme, Todinorden, “ Machinery for agricultural 

purposes.” —Datl 3rd April, 1861. 

The First part of this invention is applicable to those agricultural 
machines in which a reciprocating or to and fro motion is required, and it 
consists in making a cam or cams with two or more projections to work 
against two points of contact in connection with the frame or slide that has 
to be moved to and fro; these points of contact are on opposite sides 
of the axis of the cam or cams. A projection on one side of the 
cam or cams will push the frame or slide that has to be moved 
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one way, and a projection on the other side will push it back again, and so 
on continuously. They will act whichever way the cams rotate. The 
advantages are that less power will be required, and the wear and tear will 
not be so much as when ordinarily constructed. The Second part of the 
invention is applicable to roller grinding machines, and it consists in 
making the rollers between which the substances are ground or crushed one 
with right and the other with left hand threads or grooves, so as to produce 
a wrenching motion.—Not proceeded with. 





Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 


764. W. Grimsnaw, Lytham, Lancashire, ‘‘ Apparatus used in drying, pul- 
verising, and compressing clay.”—Dated 27th March, 1861. 

The nature of this invention consists, First, in heating, by means of 
steam or otherwise, the crushing rollers between which the clay or other 
materials are ; Secondly, in an improved arrangement of apparatus 
for drying clay and other materials as it passes from the crushing rollers to 
the brick machine; Thirdly, in making concentric and eccentric grooves in 
the faces of discs of scribbling or pulverising machines ; Fourthly, in giving 
two or more separate compressions to the brick or other article to be 
moulded at one stroke of the piston ; Lastly, in certain improved modes of 
applying pressure to the sides of the brick or other article while in the 
mould. 

783. J. Grirritas, Richmond Park, Liverpool, “ Improved compositions or 
cements and methods of applying the same to various parts of buildings 
and houses where slates, tiles, stones, and sheet netals have been used.” — 
Dated 30th March, 1861. 

Over the network of battens, slips, or strips and rafters, bearers, or 
supports, the inventor places one or more layers of compositions of lime, or 
om cement, cinders, and hair; or of lime and cinders he has found the 
following very durable, viz—Layer lst, which is prepared with alcal or 
other lime or cement, hair, and fine cinders ; this is left to dry with the 
top scratched. Layer 2nd is similar to the first, but as soon as applied is 
sprinkled over with riddled cinders, which are forced about half way into 
the lime or other cement. yer 3rd is of hydraulic or other lime or 
cement, mixed with fine ashes or cinders, riddled through a finer mesh than 
those used in the first and second layers. Layer 4th is of hydraulic or other 
lime.—WNot proceeded with, 

784. J. Rattray, Manchester, ‘‘ Window frames.”—Dated 30th March, 1861. 

This invention relates particularly to casements known as French lights 
which open inwards, and the object is to prevent rain penetrating through 
them to the interior of the room, and consists in making grooves and 
rebates round both the framework of the window and the casement of the 
light which moves on hinges inwards, so that, if the rain beats heavily 
against the outside of the window, it will find its way into the grooves, and 
run out at the bottom on to the sill, instead of beating into the room, as is 
the case with the French lights as hitherto constructed. 

793. T. Simpson, York, ‘‘ Apparatus for the manufacture of bricks.”—Dated 
30th March, 1861. 

A jing to this invent the ordinary brick mould is so constructed 
that, after the clay has been moulded therein, and the upper surface made 
even, a suitably formed lever, moving on a fulcrum attached to the mould, 
or to the frame by which it is supported, is brought down so as to compress 
the brick in the mould, after which the lever is raised out of the way, and 
the brick thus moulded and pressed is raised vertically out of the mould by 
means of a lever or treadle, also carried by the frame or stand, one end of 
the lever being connected to a pallet at the bottom of the mould.—Not pro- 





805, J. GARDNER, Eversholt-slreet, London, “ Portable buildings or structures.” 
—Dated 1st April, 1861. 

The object of this invention is to construct a portable building without a 
single detached part, and which may be stowed for transport or otherwise 
in asmall compass. The building may be used for a tent, shooting box, 
dwelling, and, indeed, for every purpose for which a building, in the 
generally accepted meaning of the term, is applicable. The inventor con- 
structs the portable building as follows :—He hinges together the side and 
end posts or uprights, and makes either the sides or ends, as the case may 
be, to fold. To fold the ends he constructs a framework between the side 
posts, and fills it up with light wood or other panels, canvas, or other 
suitable material, and, if desired, with one or more plates or sheets of glass 
in a suitable frame for admitting light into the interior; to the bottom of 
the side frames he hinges a flap, and to one of the frames a bar or beam, 
which, being let down, forms a bearer for the centre of the flaps to rest 
upon, while the sides of the flaps are supported upon a rabbet made for the 
purpose on the base of the folding end frames. When the flaps are let down 
they form a floor for the whole of the interior of the structure. At a suit- 
able height from the floor he hinges other flaps intended to serve as tables, 
supports for bedding, or otherwise. These flaps, when hinged down, do not 
project beyond the main uprights. The roof is formed of two or more flaps, 
with angle pieces hinged to them, and to one of the flaps a rib is also hinged 
for giving strength to the structure. The roof flaps are hinged through 
intermediate pieces to the top of the side frames. The end frames are hinged 
#0 that they may fold or double up in one or more parts, the parts being 
made rigid when the structure is erected by bolts. In some cases, instead 
of the flaps forming the roof being hinged to the side frames, they may be 
hinged to a horizontal beam carried by uprights at or about the centre of 
the end frames of the structure. For peach and orchard houses, and horti- 
cultural and floricultural buildings generally, he glazes the roof and upper 
an the side and end frames, and provides for perfect ventilation by 

inging the sashes carrying the glass, so that all or any of them may be 
opened or kept closed at will.—Not proceeded with. 

820. M. H. BuancuarD, Blackfriars-road, London, “‘ Construction and orna- 
mentation of articles made of tera cotta, stoneware, and plastic clays, 
adapted for the construction of fireproof stairs, steps, landings, &c.”— 
Dated 3rd April, 1861. 

This invention consists, First, as regards the improvements in the manu- 
facture of columns, in shaping a hollow cylinder or shell of terra cotta, in 
lengths, say, of 4ft., each in a mould formed in two parts in the direction of 
its length ; the plastic material is first spread over the surface of one-half 
of the mould; a rod of metal is then placed thereon lengthwise of the 
mould, and the plastic material worked round and about the same ; another 
similar rod is then placed by the side of the former rod, and at any desired 
distance therefrom, and the plastic material worked around same as before, 
and this is repeated round the half mould; the plastic material is then 
werked over the whole until a half cylinder or shell has been formed, so 
that, when the aforesaid rods are withdrawn, hollow chambers or channels 
are thus formed about midway in the thickness of the aforesaid half-cylinder 
or shell. The other half of the mould is similarly treated, and the two half 
shells are united together, and to a moulded base or cap piece if required, to 
form either the top or bottom of the column, and in this state the moulded 
material is dried, then removed from the moulds, and placed in the kiln to 
be burnt or baked. The aforesaid hollow chambers allow the hot air and 
vapours to pass through them, and thus preserve the moulded 
form from distortion or alteration of shape. To construct a column, 
say, 18ft. long, the patentee places four of such lengths one upon 
the other endwise, connecting them together by cement, He then 
inserts solid or nearly solid cores or dowels of terra cotta, stone, or iron 
inside same, the dowels being of such lengths as to break joint with each 
length of hollow cylinder, and he cements or grouts the whole together 
with cement, and, finally, he affixes the cup of the column thereto, moulded 
in half moulds, as before stated. A column thus made he has found 
extremely strong, and this mode of manufacture applies to chimney shafts, 
posts, pedestals, standards, and similar articles. Secondly, as regards the 
improvement in the fact of | ings, slabs, and tiles, it consists in 
forming holes longitudinally and transversely of the material in the thick- 
ness thereof in moulds as before stated or otherwise. Thirdly, as regards the 
improvement in the ornamentation of articles made of terra cotta, stone- 
ware, and plastic clays, it consists in compressing the plastic material with 
the ornament in a mould or moulds, either with or without the before 
mentioned hollow channels, and then removing some of the plastic material 
by hand, or indenting by the mould, then burning them, and afterwards 
filling in such removed or indented parts with coloured clays, marble, stones, 
wood, metals, scagliola, vitreous, and other colours, and, if necessary, after- 
wards remelting the whole surface. 


Crass 6.—FIRE-ARMS, 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 
773. P. M. Parsons, Arthur-street West, London Bridge, “ Fire arms."— 
Dated 28th March, 1861. 

This invention relates to that description of fire-arms which load at the 
breech, and consists in certain improved methods of constructing and 
applying plugs of a spherical form, and combining parts in connection 
therewith for the purpose of opening and closing the breech end of the 

el ; and of an improved method of constructing the parts so as to render 
the joint at the breech gas tight and self-acting. The invention cannot be 
described without reference to the drawings. 


CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


766. W. E. Genee, Wellington-street, Strand, London, “ Lamps.”—A com- 
munication.— Date t 27th March, 1861. 
These improvements are applicable to most oil lamps, but more especially 








to such as are intended to consume mineral or schistic oils. Rising from 
the centre of the body of the lamp will be a rod surmounted by a button ; 
surrounding this, and descending into a reservoir of oil at the bottom of 
the body of the lamp, will be a cylindrical atmospheric tube, communicating 
laterally with the air, and at this point will be placed obliquely the stopper 
and opening by which the reservoir is to be fed. Around this tube will be 
another containing the wick. Two rings, furnished with small teeth, and 
in connection with a rack and pinion, will serve to raise and lower the 
wick. There will also be another cylindrical tube between the two external 
linders and within the glass tube, giving access to atmospheric air. By 
these improvements great economy of combustible is anticipated, while 
obtaining a clean flame without smoke or odour.—Not proceeded with. 
767. C. D. ABEL, Southampton-buildings, London, ‘‘ Wardrobes."—A com- 
munication.—Dated 27th March, 1861. 

This invention has for its object the constructing of wardrobes in such a 
manner that the object for which they are employed cannot be known 
without previous knowledge, and that their use being so disguised they 
may be placed in apartments where wardrobes of ordinary construction 
would be unsightly or out of place. The improvements partly consist in 
fixing a frame of any suitable size ene a wall, in which there may or 
may not be formed a recess, and in hanging to this frame, by means of 
hinges, another frame filled in with a picture of any description, so as to 
form a door to the wardrobe ; this second frame is embellished in front 
either by carving, gilding, or any other suitable method, so as to appear as 
the frame of the before-mentioned picture.—Not proceeded with. 

812. W. A. LyTTLE, Arundel-street, Strand, London, “ Collars and wrist- 
bands of shirts."—Dated 2nd April, 1861, 

The principle of novelty, which the inventor claims in this invention, is 
that of a sustaining band, cord, chain, clamps, detachable flaps, or wire to 
be used as the medium of connection between shirts and certain paper or 
other collars or wristbands, as described.—Not proceeded with. 


—_ 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

769. J. G. Winans, Belfast, ‘‘ The preparation of hydrated oxide of iron, 

and the application of such prepared oxide for the absorption or separation 
of sulphur from certain gases.” —Dated 27th March, 1861. 

The manner of treating the said hydrated oxide iron ores is, according to 
this invention, by crushing or grinding them by mill-stones, or other me- 
chanical means, and then —— the fine particles from the coarser by 
means of water, currents of air, or y such apparatus as is used for sifting 
flour, commonly called bolting machinery, and the said fine icles may 
be used for the absorption or separation of sulphur from coal gas, or from 
sulphuretted hydrogen gas, which may be given off from alkaline, metallic, 
or earthy substances containing sulphur, whilst umlergoing decomposition 
or chemical action. The Second part of the invention is that ores of 
iron containing oxygen, whether hydrates, or such others as are commonly 
used for the production of iron, also certain irony materials, viz., iron py- 
rites, mineral which has been deprived, to a great d , of its sulphur, 
cinder from puddling and other furnaces at ironworks or other smelting 
works, which may contain 30 - eent., or upwards, of metallic iron, also 
the black coloured scaly particles separated from iron and steel during the 
—y~ of hammering and rolling may be deprived of oxygen by a strong 

eat in contact with carbon or other deoxydising agents, and, thereby, 
brought more or less to the metallic state, and afterwards may be converted 
into a sufficiently hydrated oxide state for the absorption or separation 
of sulphur from gas by being exposed to the action of oxygen and hydrogen. 

775. Bo VANDECASTEELE, Lille, France, “ Brewing.”—Dated 28th March, 


This invention has for its object an improved method of manufacturing 
beer by means of a sufficient quantity of lime introduced into the mash to 
remove all the invisible or extraneous particles detrimental to the goodness 
of the manufacture, and to make better work in the succeeding stages, and 
obtain a greater yield. The method consists in clarifying the mash, and 
then separating the lime by the insufflation of carbonic acid gas by means of 
a perforated worm, 

777. R. A. Brooman, Fleet-street, London, * Shear steel.”—A communication. 
—DPated 28th March, 1861. 

This invention consists in protecting puddled steel and raw steel from 
and against the action of the gases developed from the fuel, as well as 
against the action of atmospheric air, while the puddled or raw steel is 
exposed to welding heat, or to the highest heat which it can stand with- 
out melting, in order to convert it into what is termed shear stee]. For this 
me gees the inventor places lumps or piles of puddled steel, or of raw steel, 

mto retorts or vessels made of fire-resisting materials, such, for in- 
stance, as those used in the manufacture of crucibles employed 
in the conversion of iron into steel, and in the melting of metals, 
He closes the openmg into the retort by a lid with a sight hole in it, 
and places the retort in a furnace to be heated. The form of the retorts 
will depend on the manner in which they are heated, as also on the position 
which they occupy in the furnace. They may be either conical, or like a 
crucible, or cylindrical, or pri tical ; pref , however, is given to 
retorts of a prismatical form. The position of the retorts in the furnace 
may be either horizontal, vertical, or inclined. Sometimes, and especially 
if very large lumps or piles of steel are to be operated upon, the retort is 
constructed by placing an arch upon a base, and carefully luting the joints 
with fire-resisting cement or powder. The lid or cover should fit the open- 
ing into the retort as accurately as may be, but, should crevices be 
accidentally eft around the lid, no gas or air will enter to injure the steel 
in the retort as long as there is no opening or crevice in any other part. 
The sight holes in the lid should communicate with a sight hole in the fur- 
nace door to enable the workman to watch the steel within the retort with- 
out opening the door of the furnace or the lid of the retort. The furnace 
must be heated to such a degree that the steel within the retort reaches 
welding heat; and then it must be closely watched, and care must be taken 
to prevent the heat reaching the melting point of steel. When the steel in 
the retorts has become heated to welding heat, or the highest heat to which 
it can be exposed without melting, its surface presents a silver like appear- 
ance, and the interior of the retort assumes a blueish white colour. The 
time during which the steel is kept in this state of heat must not be too 
short, and cannot be too long, because the steel, being protected against the 
action of the gas developed from the fuel, and of atmospheric air, will not 
be injured ; provided, as before stated, that the heat be not increased to 
such a degree as will fuse the steel. After some time, which experience 
will dictate, the steel is taken out of the retort and hammered and rolled. 

he steel resulting from the treatment thus described is applicable for 
cutlery, wire, plates, and other purposes. 

778. W. Sorre.L, Haggerstone, Middlesex, “ Apparatus for making malt.”— 
Dated 28th March, 186}. 

This invention is for improvements upon an apparatus patented by 
J. Wright, in the United States of America 24th June, 1851, in which malt 
was mashed prior to being run into the mash tun or cooler. And these im- 
provements consist in the employment of two separate vessels, or of one 
vessel divided into two parts, each vessel or part being fitted with a shaft 
with agitators, and communication being established by means of one aper- 
ture between the two vessels or parts. The patentee places at one end of 
one, and that the upper vessel, or that into which the malt is first introduced, 
a cistern to which water is supplied, and from which it enters the body of the 
upper vessel through perforated plates provided for the purpose, in order 
that the water may be distributed, instead of being supplied at one point 
only, as heretofore. The bottom of the upper vessel is, by preference, 
inclined, and does not extend the whole length of the vessel, in order that 
& passage may be left for the malt, after having been partially mashed in 
the upper, to flow into the under vessel, the bottom of which is inclined in 
a reverse direction to that of the upper vessel ; the malt becomes entirely 
mashed in the under vessel, and flows from the end of the vessel opposite 
to that at which it entered into the tun or cooler, being aided in its course 
by the rotation of the agitators and the inclined bottom of the lower 
vessel. It is not, however, essential, though a that the bottom of 
the lower, as well as of the upper vessel, should be inclined. In some 
cases, instead of distributing the water, as before described, he forms the 
shaft in the upper vessel hollow, and supplies the water through perforations 
or apertures in it. 

792. H. MEDLOCK, Great Marlborough-street, London, “ Preserving fermented 
liquors.” —Dated 30th March, 1861. 

This invention consists in the employment of a solution of sulphurous 
acid, or some salt of sulphurous acid, which, being either added to the fer- 
mented liquor, or placed in the casks, bottles, or other vessels containing 
the same before being filled, will have the effect of preventing acetous fer- 
mentation, and will, therefore, preserve the fermented liquor and prevent it 
from getting sour. 

797. G. Russo, Genoa, ** A new method of colouring, asa substitute for svffrca 
in the manufacture of cheese, pastes, dc.”—Dated 1st April, 1861. 

This invention consists in the substitution of curcuma root for saffron in 
all the various u-ages to which the latter is applied, especially in the manu- 
facture of cheese, pastes, vermicelli, &c.—Not proceeded with. 


Ciass 9.—ELECTRICITY. 





Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 
860. R. SEARLE, Woodford Wells, Essex, ** Manufacture and insulation of 
telegraph cables and telegraph wires in general.”— Dated lat April, 1861. 
This invention has reference to a previous patent (No. 785), of the year 





1859, The First part of the present invention consists in an improved 


method of insulating the corrugated or grooved wires, or wires or bands of 
any other form than round, the use of which was secured to the present 

mtee by the above named letters patent ; and this he effects by thread- 
ing upon, or otherwise covering, such wires with beads, tubes, or discs of 
glass, porcelain, stoneware, gum, or other material, by which means a flexible 
non-conducting covering or case is formed, through which the conducting 
wires or bands pass, such beads, tubes, or discs being secured into one con- 
tinuous flexible line by an outer covering of plaited material. The Second 
part of the i tion for imy its in app for paying out or laying 
marine telegraph cables consists in ing such cable, during the process 
of laying or paving out, through a flexible tube of india-rubber, or other 
elastic material of any desired length, the diameter of such tube being so 
regulated that a gentle and uniform pressure, or resistance to the passage of 
the cable, is secured, and which may be i any desirable extent 
while being paid out. a 


CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


269. H. A. Sitver and H. Grirrin, Silvertown, Essex, “ Improvements in the 
manufacture of insulators and other articles in india-rubler which are 
required to retain a shape once given to them; in curing hard rubber, 
ebonite,orvulcanite goods ; in moulding india-rubber articles ; in the con- 
struction of celular fabrics in india-rubber; in forming articks partly of enjt 
and Lot A hard rubber or ebonite, or vulcanite; and in varnishes for 
india-ru r goods.” —Dated 6th March, 1861. 











nese ts in the ture of insulators, and other articles 
in hard india-rubber, ebonite, or vulcanite, which are required to retain a 
—— once given them, consist in forming them of two or more sheets or 
surfaces of india-rubber, or of india-rubber compound, with a sheet, layer, 
or core of cloth or other suitable stiffening material interposed, for the pur- 
owe of supporting such articles during the process of curing or manufacture. 
e improvements in curing or vulcanising hard rubber, ebonite, or vul- 
canite goods consist in protecting them during the curing or vulcanising 
from the direct action of steam or hot air employed in the process, by pro- 
tecting them under a hood or cover, or in an oven, and that either by 
employing a separate hood for each separate article. or by placing several 
articles under one and the same hood, or in one oven ; or sometimes in the 
facture of insulators the | lisp with the hood and use 
chalk or other material instead. The imp its in Iding india- 
rubber articles consist in the employment of a single shape or form, of the 
internal configuration of the intended insulator, over and upon which form 
the insulator in a soft state is applied ; the process of curing or vulcanisin; 
causes the shape thus given to the i to be retained; or they moul 
hard india-rubber insulators and other articles in moulds made of French 
chalk, or other like suitable pulverised material ; they insert the article in 
the material before mentioned, and fill up the internal part with the same 
material. The improvements in the construction of cellular fabrics in india- 
rubber consist in forming them from sheets or plates of india-rubber or 
india-rubber compound, of the thickness of the intended mat or other 
cellular article required, by cutting parallel slits in and through the sheet, 
without ae any portion thereof, the slits in every line or plane 
alternating with those in the next line, in such manner that the slits in one 
line shall come opposite to uncut or solid pieces in the next line; then by 
drawing the sides of the sheet in a direction opposite to that of the line of 
the slits, a cellular fabric will be produced. The rubber compound is | 
pared for being converted into soft vulcanised rubber, or into hard rubber, 
or ebonite, or vulcanite, into either of which states it is transformed by 
curing or vulcanising. In curing the cellular fabrics they fill the cells or 
spaces with French chalk or other pulverised material. e improvements 
in forming articles partly of india-rubber or ebonite or vulcanite, and partly 
of soft vulcanised rubber, consist in suitably preparing the india-rubber 
compounds to assume, respectively, the soft vulcanised and the hard rubber 
states, as is well understood by the workers in india-rubber, and they unite 
the two I Js so prepared in the soft state, and then cure or vulcanise, 
The result is an article in one piece, part or parts of which is or are ina 
state of ebonite or vulcanite, and the r inder in the state of soft vul- 
canised rubber. For hose and pipes this part of the invention will be par- 
ticularly applicable, as the ends may bein ebonite, and may be threaded or 
otherwise fashioned to unite with metal or other connections ; or the ebonite 
ends may be made to screw into each other. The improvements in varnishes 
for hard india-rubber, ebonite, or vulcanite goods, and which they prefer to 
apply to the goods in their soft state prior to being cured or vulcanised, 
though they may be applied after the manufacture of the goods, consist of 
the following compositions, in or about the proportions hereafter mentioned, 
They take of india-rubber 30 parts, of naphtha 120 parts ; or india-rubber 
30 parts, vegetable black 1 part, and naphtha 120 parts; or india-rubber 
30 parts, bitumen 15 parts, and naphtha 120 parts; or bitumen 30 parts, 
ped | naphtha 50 parts to 100 parts ; or gutta-percha 30 parts, and naphtha 
120 parts ; or gutta-percha 30 parts, vegetable black 1 part, and naphtha 
120 parts ; orindia-rubber 30 parts, shellac 10 parts, and naphtha 120 parts ; 
or india-rubber 30 parts, resin 5 parts to 20 parts, and naphtha 120 parts ; 
or india-rubber 30 parts, resin 5 parts to 10 parts, bitumen 5 parts to 10 —— 
and naphtha 120 parts; or they employ a varnish consisting wholly of 
boiled linseed oil. 
566. A. G. Carnet, Glasgow, “ Constructing and draining floors.”—Dated 5th 
March, 1861. 
In carrying out this invention an inclined surface is first formed of 
»yhalte, or other material impervious to liquid. Above this there are 
filled in, and made up to a horizontal ~ 4 surface, materials such as sand or 
vel, which will permit drainage to take place through them. Finally, a 
ayer of bricks is laid upon the draining materials, these bricks ———s 
water or other liquid to pass down between them ; or the top layer may 
consist of stones or other materials, provided interstices or passages are 
formed for the drainage through of the liquid. The liquid thus passing 
through the bricks or other flooring finds its way through the intermediate 
materials to the inclined surface, down which last it passes to a gutter or 
drain duct provided at the bottom to convey it away.—Not proceeded with. 


567. J. H. Jounson, Lincoln's-inn-fields, London, “ Apparatus for adminias- 
tering medicated and voltaic baths.” —A communication.— Dated 5th March, 
1861. 

















This invention relates to the administering of licated and voltaic 
baths, aud consists in the employment of a bath provided with a lining of 

tta-percha, or other non-conductor of electricity, the shape of the bath 

ing, by preference, made to conform to that of the human figure to a 
certain extent. In order to admit of the greater portion of the head of the 
patient being submerged, it is proposed to fix inside the head of the bath 
an adjustable support or holder for the back of the head, such support being 
made of non-conducting material, and being capable of adjustment either 
by the patient himself or by an attendant, so as to regulate the amount of 
immersion of the head. One pole of the battery is connected by a sub- 
merged plate with the water of the bath, whilst a wire connected with the 
other pole, and provided with a suitable knob or handle held in the hand of 
the patient, completes the circuit. Suitable arm rests or supports are fitted 
inside the bath for supporting the arm or arms of the patient, and the usual 
well-known instruments may be employed for measuring or indicating 
the direction, intensity, and quantity of the electric current,—Not proc 
with, 








602. J. T. Hurcuinas, Charlton, Kent, “ Improvements in the manufacture of 
boots, shoes, and other coverings for the fect, and in tools for cutting the 
soles of such articles."—Duted \1th March, 1861. 

This invention consists in the application of vulcanised india-rubber, or 
india-rubber compounds, to those materials at present used for the uppers 
of boots, shoes, and other coverings for the feet. Many attempts have 
hitherto been made for effecting a similar purpose, but without success, 
principally owing to the injurious action of oily and greasy matters on 
india-rubber. Now the inventor applies a binding to the welt of boots and 
shoes made of a woven fabric, and suitable to the strength required, com- 
posed of hemp, flax, or cotton, together or separately. He saturates the 
fabric with india-rubber or gutta-percha solution, — the former; 
and, after exposure to air and quite dry, he cuts it, by preference, trans- 
versely into strips, and applies the welts in the usual manner, first laying a 
saturated strip round the lasted upper, so as to form a waterproof founda- 
tion for the welted seam, which is made in the usual manner. In some 
cases he uses the saturated fabric alone as a welt. After the seam is com- 
pleted he lays a coating of solution over the surface of the seam and 
insole, which, when dry, he coats in the same manner again, drys it and 
turns over the binding, namely, the saturated strip sewn in under the welt, 
in such manner as to completely envelop the whole of the welt and seam, 
thereby protecting the welt and seam inwardly from the destructive in- 
fluence of the vapours arising from perspiration, and outwardly from wet. 
He now prepares the outer sole, and if for strong goods, such as shooting, 
army, policemen’s, cricket, and other such like boots, requiring to be some- 
what rigid in the waist part, he prefers making the back part of the sole 
with leather, so as to form a bed for the heel to be built upon, as weil as to 
form the waist or stiffened part. For the forward part of the sole he uses 
the compound material before named, preferring what is generaily called 
india-rubber packing, which he attaches to the leather or waist part, first 
splitting the end of the leather part which is to receive the end of thejfront 
part He makes the connection secure with solution and brass pins worked 
as finger screws. Having thus prepared the soles he solutions and dries 
them, as before described, treating the insole and welted parts in a similar 
manner, and when dry they will be in a fit state to be applied to the out 
sole. Fora cricket boot or shoe he inserts the usual kind of spikes in the 
following manner :—He takes two plates, one ornamental or not for the 
surface or outer side of the sole, and a plain one for the inner surface ; 
through these plates the plugs or spikes are inserted and received in such 
manner as not to cause ridges or unevenness on the parts pressing against 
the foot. He manufactures ordinary walking boots in a similar manner to 
that before described, but, in some cases, he prefers using the sole provi- 
sionally registered by him the 30th January, 1861, No. 1,205. He constructs 





his knife for facturing the pound, and other soles, of strips of saw 
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steel connected by screws or otherwise to a block the shape of the sole to 
be cut. And, where one knife is to be used for —— soles of different 
sizes, he makes the block in two or more parts, capable of being moved 
from each other, and set or retained by screws. For boating shoes he 
forms the uppers of canvas or other suitable material, and appliesall round 
the shoe, extending for a certain distance upwards from the sole, a water- 
proof protection. 

609. E. FREMENTIN and M. AvuBonnet, Bordeauz, “Cutting wood for lucifer 

nvatches.”—Dated 12th March, 1861. . 

This improved apparatus or machine, by which the match wood will be 
simultaneously cut in opposite directions, that is to say, one knife dividing 
the wood and the other cutting and entirely separating the matches from 
each other, will be set in motion by a fixed pulley placed on its main shaft, 
which will also carry a loose pul.ey (so that the motor need not be arrested 
with the machine) and a pinion transmitting motion to a fly-wheel, and 
thence to other apparatus. The fly-wheel will have a second felly on its 
side (but only on two-fourths of its own felly, and in two parts), and being 
set in motion will, in describing one-fourth of its circle, make one part of 
the second felly gear into a wheel, and by it cause the dividing knife to 
pass through the wood, and in another quarter revolution by means of a 
pair of wheels and crank arms cause the cutting knife to fall and rise, de- 
scribing a segment of a circle in cutting the matches, which the first knife 
will have divided ; another quarter revolution will bring the other part of 
the second felly into gear with the wheel in connection with the dividing 
knife, which will again pass through the wood. and another quarter revo- 
lution will bring the cutting knife into play, and thus each entire revolution 
of the fly-wheel will bring the dividing and cutting knives twice into action. 
The dividing knife will be furnished with steel plates, of the exact thickness 
of the match carrying small lancets, at such distance apart as will permit 
the blades to pass into the wood without interfering with each other. The 
cutting knife will consist of a blade of stecl. The woud will be brought 
up to the knife by a rag chain, set in motion by a ratchet wheel work- 
ng in conjunction with the other parts of the apparatus.—Not proceeded 
with. 

617. D. Henson and W. G. Ramspen, Liverpool, “ Obtaining Jresh water from 
salt water.” —Dated 13th March, 1861. 

This invention is chiefly applicable for obtaining a supply of fresh water 
from salt or sea water on board steamships, and consists of a vessel of cylin- 
drical or other suitable form for containing the salt water to be evaporated. A 
steam pipe or pipes i » attached there 0, so that steam from the boilers 
may be admitted into the salt water contained therein, either directly or 
after first passing through a coil or other arrangement of pipes or tubes, 
which, in some cases, the patentees propose to place in the said vessel. By 
this means the salt water will be heated and evaporated into steam. The 
said vessel they also provide with an exit pipe leading from the upper part 
thereof, by which the steam evaporated may be conveyed to a warm or 
other arrangement of pipes immersed in colt water, and thereby condensed 
in the usual manner, but in case of steamships having engines fitted with 
surface condensers, the said exit pipe from the evaporating vessel may be 
vonnected directly to these condensers, by which means a partial vacuum 
will be maintained in the said evaporating vessel, and the water contained 
therein will consequently pass intuv vapour more rapidly, and with a much 
lower temperature, than the ordinary boiling pointof water under the pres- 
sure of the atmosphere, and will thus require a less supply of steam to be 
drawn from the boilers. 

621. O SauLay, Bordeaux, “ Stopping ov closing bottles, vases, cans, de 
Dated Véth March, 1361, 

Within the top of the neck of a bottle or flask the inventor forms a 
groove, upon which, when the bottle is to be sto, ped or closed, he places a 
washer of skin, caoutchouc, or other suitable material ; upon this rests the 
border of a metal or glass cover, and ever the cover he places a pressure 
bar, which drops into a hollow in the centre of the said cover or stopper 
This pressure bar (of glass or metal) forms hooks at its extremities, which 
enter two notches in the thinnest part of the neck of the bottle When 
the bar is turned, it presses upon the strongest part of the bottle until it 
drops into the groove or cavity in the cover and completes the stopping.— 
Not proceeded with, 


623 J. W. Aston, Cradley. Worcester, “ Vices.”—Dated 13th March, 1861, 
These improvements refer to those parts of vices known as the box, and 
the pin or screw which works in the box ; these have hitherto been made 
in cast, wrought, or malleable iron, or in brass. The patentee proposes to 
make them of steel, either forged or cast, but, by preference, the latter, as 
it will be much less expensive. And, in carrying the invention into effect, 
the patentee proceeds, under one modification, in the following way :—The 
male screw or pin, as it is technically termed, working im the female screw 
in the box he makes of steel, either forged or cast, or of a mixture of iron 
and s‘ee) either forged or cast, and in making the box he first proceeds to 
form an internal screw, to be of such a thickness as may be necessary when 
it has subsequently. as by this invention, to be encased in a box, or entirely 
enclosed by a tube of either steel or iron, or both these metals combined, 
which tube is to form the box of the vice For greater convenience in making 
this box he takes the metal in a semicircular tubular form. and placing the 
internal screw in one half of the tube, he encloses it with the corresponding 
alf, and then by the use of rolls or by hand, or in any other convenient 
manner, he securely welds all the parts together. This process may, under 
dinary conditions, be thoroughly effected at one welding heat, thus pre- 
rving the quality of the metal, saving much labour, and producing a 
horoughly solid box, 


625, A. Jd. Joven, Mpper Gower-street, Loudon, “ Indicating and representing 
various meteorological or atmospherical phenomena aud influences.” —Dated 
Wh March, 1861. 

The object of these improvements is to indicate various atmosph: rical 
phenomena or influences simultaneously taking place in different localities. 
For this purpose a plate or other surface representing by outline or other- 
wise the divisions or other geographical features of a country or district is 
perforated with holes, or otherwise prepared for the reception of movable 
types or other forms adapted to indicate by arrows, letters, numerals, 
cyphers, or other marks, or by their shape and size, or by tints or colours, 
or by the combination of any or all of these indices, or otherwise as may be 
desired, the foree and direction of the wind, the state of the atmosphere, 
the presence of clouds, the fall of rain, the degrees marked by the baro- 
meter, thermometer, hygrometer, and anemometer, and other atmospherical 
influences and meteorological phenomena, at the localities corresponding to 
the relative positions at which the said types or other representations are re- 
spectively inserted in the plate or other surface. Impressions taken from sur- 
faces so prepared will,accordingly, record the meteorological or otherphenome- 
na orinflucnces indicated as existing at the respective places at the particular 
times selected, and, as the types or other forms are movable, they may be 
altered or readjusted from time to time, so as to depict the contemporary 
phenomena or other influences existing at any day or hour chosen for that 
purpose. 


629. W. E. Gevar Willington-street, Strand, London, “ Apparatus for saving 
life at sea.” —A comiuunication.—Dated 14th March, Vol. 

This invention consists of apparatus to save one or more persons, 
vidual or individuals seating himself or themselves as ona raft. The first 
of the combinations is to superpose one cylinder on another, being 
surrounded with metal tubes, and placing a ballast compartment under the 
lower one. The upper cylinder being filled with air, the lower sinks, or 
partly sinks, the upper supports the person, and the whole is steadied by 
the ballast. This plan is modified and rendered less inconvenient by dis- 
pensing with one cylinder; the party now sits on the cylinder, which is 
filled with air when in use, a hole being made both in the eylinder and the 
ballast bag underneath in which the legs are placed. Or a large (: at 
is made pointed at one end to fend off the waves, and with hole or bs j 
legs in its centre. Round this several air tubes are placed servi yy as tloats. 
Or a circle tube, in two air-tight parts, may be made with a cross tube, and 
four or more straps or bands securing the whole, and serving-to support 
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the person who sits (as on horseback) on the cross tube.—No* proceeded 

with, 

631. D. Fryer, Old Kent-road, London, “ Laprovements in the ¢ st ney 
candlesticks and lanps in erder to render Gem self-cxtinguishi — Dated 





14th M ich, 1861, 

The inventor proposes to construct this lamp or candlestick, which is in- 
tended to be chiefly used as a candle lamp for bed rooms. in such a way 
that, after any given time, the candle will be extinguished by the lamp. 
He effects this as follows :—Over the candle he places a bell-mouthed glass 
shade, on the top or mouth of which there is a lid which, when closed, tits 
accurately and turns on a hinge on the back, or what may be called the 
outer face of this lid. He arranges a small tube having a bulb at each end 
with a stop cock in the middle In the upper bulb he places mercury or 
other liqud ; when the liqnid is open, and the liquid is within the upper 
bulb, it is balanced cr inclined to stand open, but by opening the cork, and 
allowing the liquid to fall into the lower bulb, as soon as it has all fallen 
down, the equilibrium of the lid is disturbed, and it falls over the mouth of 
the shade and extinguishes the lamp ; by opening the screw or cock, to a 
greater or less degree, the time of running off the liquid is diminished or 
increased, and the light may be extinguished in any time that may be 
wished by the regulation of the cock. — Not proceed with, . 


590. T. W. Davenport and S, Cour, Moseley, King’s Norton, “ Holders oi 
handles sor pens, pencils, de.”—Da ed 8ti March, 1861. 
This invention consists in making holders or handles for pens, pencils, 

















601. J. H. Jounson, Lincoln’s-inn-fields, London, “‘ Life belts, dc.” —A com- 
munication.— Dated 11th March, 1861. 

This invention consists, according to one modification, of a pair of curved 
pads or cushions stuffed with cotton or other suitable light and impermeable 
material, the one pad being fitted to the back of the wearer, and the other 
to his chest, and the two held together and tightened to the figure by a lace 
and eyelet holes at the sides under the arms, in combination w ith a strap 
and buckle in front. A shoulder or neck strap is also provided to prevent 
the apparatus from slipping down. This apparatus is further provided with 
suitable water-tight and buoyant pockets forcontaining provisions, a drinking 
flask, a poignard, and a revolver, or other article likely to be of use to a per- 
son in such a situation. An alarm whistle is also appended, to attract the 
attention of passing ships, and a lantern and phosphoric lighting apparatus 
for the same purpose. Suitable floating straps or life lines are also attached 
to the apparatus for the purpose of sustaining one or more additional 
persons.—Not proceeded with, 

634. J. H. Witson, Liverpool, “ Pumps.”—Dated 14th March, 1861. 

To construct a pump according to this invention it is preferred to form 
the head of the suction pipe square, and on the top thereof to mount a 
square or other suitably shaped valve box, which contains the lower valve 
on the head of the suction pipe, which may be of any convenient form, but 
it is preferred to use the improved valve, which consists of two square or 
nearly square clacks jointed at their lower outer edges to a square or other 
suitably shaped valve frame. The sides of the valve seats, upon which the 
clacks rest, form two sides of a triangle, and when the clacks are down on 
their seats the outer edges or lips thereof are in contact with each other. 
The top of the valve chest is prov-ded with an air-tigit lid for introducing, 
examining, or withdrawing the lower valve, and for sounding the pamp 
when required. And, that the lower valve may be removed from its seat 
without difficulty, a small orifice provided with a cock is used to admit air 
below the valve to relieve it from the pressure of the atmosphere. The 
pump barrel is placed on one side of the valve chest on the head of the sue- 
tion pipe, with which it is connected internally by a suitable side opening 
or port.—Not proceeded with 











635. G. Simmons, Hanpstead-rocd, London, * Apparatus for making con- 
weclions with gas end wa er moins "—Dated With March, 1861. 

This invention cannot be described without reference to the drawings. 
637. E. T. Truman, Old Burlington-street, London, ** Masticators.”—Dated 

14th March, 186i. 

This invention consists in substituting for the solid roller or rollers now 
used in masticators an axle or spindle, furnished with arms which project 
from it inside the case, and carry a roller or bar, which is so adjusted that 
there is space between it and the axle or spindle, and also between it and 
the inside of the masticator case: the roller or bar is made to revolve with 
the axle spindle. Instead of one roller or bar the patentee sometimes uses 
two or more and increases the number of arms, or fixes discs on the axle or 
spindle for carrying the rollers or bars. Again, for some purposes, he 
employs a skeleton drum with a central spindle, the blades of which are 
fixed, or are free to revolve in the bearings whereby they are connected to 
the central spindle. 

638. E. A. Pontirex, Shoe-lane, London, “ Changing, turning, ov sermenting 
casks and vessels.” —Dated ith Murch, 1*61. 

The object of this invention is to allow turning or fermenting casks and 
vessels, used in the cleansing of beer and worts, to revolve for tue purpose 
of being cleansed without removing or breaking the joints of the charging 
pipe or pipes, the necessity for which usually entails much labour and in- 
convenience. This invention consists in charging, tunning, or fermenting 
casks and vessels through a hollowaxle, on which they are suspended as 
hereafter expiained. The patentee makes the axle, or one end of it, upon 
which each cask or vessel is usually suspended, hollow, and connects it by a 
stuffing box, ground surface, or other suitable means, to a pipe and cock 
attached to the main leasing from the supply backs or squares and yeast 
trough, or trough communicating with the latter. He charges through the 
hollow axle, and thus the casks may be made to revolve without the neces 
sity of removing any pipe but the goose neck which leads into the yeast 
trough. He prefers to introduce a short tube of india-rubber or other 
pliable material to connect the supply pipes with the staffing box or ground 
surface, in order to provide against disarrangement of the joint by shrink- 
ing or subsidence of the frame or floors or otherwise. 

655. W. SCHNELL, Fitzroy-sjuare, London, ** Lw iver matches.”—Dated 15th 
March, 1501. 

This machine is mounted on a stand or table bolted to the flooring. and 
consists of a series of blades or knives fixed vertically in a fraine with their 
sharp edges uppermost. At each end of this frame, and at right angles to 
the edges of the before-mentioned knives, the inventor mounts a knife or 
blade with their edges turned inwards toward one another, their sides being 
parallel to the surface of the frame. Above these knives is an apparatus 
moving backwards and forwards in slots or guides, and actuited by steam 
or any other power. In this frame a blocs of woud is fixed, and, the 
machine being put in motion, the wood is pressed down on the vertical 
knives, and meets in its passage with the horizontal ones, the blocks of 
wood being cut off the right length before bezinning ; in returning the 
same action is repeated. Another frame which bears a plate having its 
surface perforated in parallel or regular rows is suspended at each end of 
the machine ; at each stroke of the machine the matches cut off by that 
stroke are urged forward, and pushed through the row of perforations 
opposite their ends; the next stroke of the machine brings another row 
level with the new layer of matches, which are in like manner pushed into 
the perforations in the plate, and so on. When the plate is filled it is 
removed and another substituted ; they are then ready for dipping ; after 
being dipped and dried they are forced out of the plate again and put into 
the boxes.— Net proceeded wath, 

660. S. PERKINS, Gorton Works, Manchester, ‘* Apparatus Jor drilling, 
boring, and cutting metals.” —Dated Lith March, 1851, 

The means by which the inventor makes an annular cut in metal—in 
which this invention consists—are as follows, namely : a shaft or axis, one 
end of which is formed into a cone centre ; this shaft forms the axis of a 
bollow shaft or boss, to which cutters of suitable shape for cutting the 
annular space in the metal of the size of the hole required are secured. ‘The 
conical end of the central shaft or axis is placed and pressed against a centre 
or hole formed in the centre of the metal around which the annular cut 
is to be made; the hollow shaft carrying the cutter is then rotated by 
any suitable means, and at the same time is made to slide endways along 
the central shaft or axis, so as to feed the cutters as the metal is removed by 
them from the annular space. He prefers to make the central shaft or 
axis to rotate with the hollow shaft carrying the cutters, but it may be 
made stationary. ‘This tool may be used in the common drilling or boring 
machine, and in the lathe or otherwise, and may also be used when the 
metal to be cut is rotated, and the tool is without rotating motion. — Not 
proceded with, 

661, W. CLouTMAN, Calverton, Berks, “ Tanks 
Dated 15th March, 1801. 

































or vessels for dairy use. 


This invention consists in making tanks or vessels for dairy use from | 


slabs of slate, which are rabetted and screwed together at their ends, so as 
to form the said vessels of a rectangular shape, of large dimensions, but very 
shallow, suitable for holding milk preparatory to its being skimmed for the 
cream. The contents of each vessel are drawn off through a hole in 
the bottom of the same, for the stopping of which a slate plug is used.—Not 
proceeded with. 

669. A. PRINCE, Trafalgar-square, Loudon, “ An inproved electro-galvanic 

Friction brush."—A conmunication.— Dated 16th March, 1861. 
This invention cannot bedescribed without referen :e to the drawings. 


















677. C. ILEs, Birminyh rvenents in securing or Sastening ¢ 18 
Uitters, or other s and irk app Y 04 ‘ t 8 
Dated iSth Ma 
This invention consists, First, in the application to the outer surface of 
the flap of an enveioy tter, or other packet, of a shie.d or protecting 
piece, made of metal other suitable waterproof material, whiei is 








caused to cover, an! thus protect the gum or otuer eement used for fasten 




























ing tae envelope, letter, or pac It consists, Seecndiy, in stamping or 

eunbossing ornamental outline or recess upon envelopcs, to recei e and 

surround the postage stamp or stamps, or tor inserting adver rents 

therein. —Aot proceeded with. 

679. C. CLayToy, Brexven, and A. Scuin Dep*ford, “A stf-acting 
socket for rps, five-pluas, Le "—Dated sth - rch, Is61. , ; 

This invention consists im forming sockets for caps or fire 
manner that, when the tap or plug is withdrawn, the liqu 


W 
vent the 
> Vessel 





prevented eseaping when used for casks or vats ; they also pri 
of atiunosphe ir into the vessel when empty, thereby keepi 
sweet until tin required for use. The inventors pro : 
socket of a piece of metal tubing of sui able size and length 
nozzle on its front end, the other end bemg closed by a metal plug; within 
this tube is a spiral or other spring, which forees a piston within the tube 
up to the interior of the nozzle ; this socket bas a female screw cut in the 


interior of its nozzle tor the reception of the threaded end of the tap.— 
































Not proceeded with 
631. M. Henry, Fleet-stvect, J . “PF aces in which combusti 
carried On Jor obtaining gases."—A communication.—Dated sth Mirch, | 
Isl. 
The patentee claims, First, the construction of what he calls gasifying 












apparatus in which are combined the three features or arrange- 
ibed that is to say, First, placing the grate or fire ns Outside 



























so as to present no joint, seam, or fastening to the fire. Secondly, the con- 
struction of what he calls gasifying furnaces or apparatus, in which any two 
of the three features referred to in the foregoing claim are combined. 
Thirdly, the arrangement of one or more orifices or doors at the lower part 
of the outer casing for the purpose of getting at the interior thereof, and 
removing aeposits therefrom. Fourthly, the arrangement and combina- 
tion of parts constituting the furnace or apparatus particularly described 
and represented in the drawings. Fiithly, constructing gasifying furnaces 
or apparatus in such manner that all joints, rivets, or such like fastenings 
on the inside of the skin or shell of the gasifying space or chamber 
shall be wholly or nearly dispensed with, such object being carried into 
effect by any suitable means, but particularly by the combination of means 
described. 

687. B. West, St. James’s-walk, Clerkenwell, London, * Cutting and orna- 
menting the edges gf books, paper, vellum, §c.”—Dated 19th March, 
1801. 

The patentee claims, by means of a stationary knife or knives, to cut the 
edge or edges of books, paper, vellum, and other substances, and by means 
of a roller, rollers, segment or segments of rollers, blocks, dies, plates, or 
types, composed of metal or other substances, to emboss, print, or other- 
wise ornament the edge or edges of books, paper, vellum, and other sub- 
stances by a machine constructed as described. 

692. G. Witson, York, ‘* Gl tss sioppers.”—Dated 19th Mach, 1861. 

This invention consists in the adaptation to feeding bottles, retorts, and 
other vessels requiring the same, of a hollow glass stopper, which, without 
remova! from its seat, shall provide a passage for the discharge or with- 
drawal of the contents of the vessel to which it is applied, and, by receiving 
a slight rial movement in its seat, shall effectually close the passage. 

695. H. A. BartLett, Thetford, “ Apparatus to protect th: flame of a candle 
Jrom draught.” —Date ¢ 20th Me ch, i851. 

For the purpo-es of this invention a glass chimney, carried by a suitable 
support attached to the candlestick, is caused to surround the flame of the 
candle. The position of the chimney is capable of adjustment upon its 
support, so that it may be lowered as the candle is consumed ; and, in order 
that the invention mty be readily applied to candlesticks of the ordinary 
construction in common use, the support upon which the holder for the 
glass chimney s ides is so constructed that it can be realily attached by 
set screws or otherwise, to the stem or-socket of an ordinary candlestick. 
Another part of the said invention consists in forming a spring clip for 
em racing candles of different sizes, and capable of supporting a light 
glass chimney for the purpose of protecting the flame of the candle from 
draughts, 

697. R. A. Brooman, Fleet-street, Loudon, * Preparing caoutchouc.” 
munication. — Dated 20th March, 1861. 

For the purposes of this invention the inventor treats the red caoutchouc 
of commerce in the following manner :—Firs', he softens the red caoutchouc 
by dissolving it in sulphuret of carbon, ether, chloroform, or other solvent, 
according to the degree of solution to be obtained ; the caoutchouc must be 
dissolved in a quantity of the solvent varying from about one-quarter of 
the weight up to an equivalent weight of caoutchouc. Secondly, he intro- 
duces into the solution one of the following decolouring substances :— 
Sulphate of baryta, of manganese, of strontian, of antimony, calcined 
alumina, calcined or precipitated silex, phosphate of lime, or carbonate of 
baryta, These agents are used alone or mixed with oxide of zine The 
object of their introduction is to reduce or tone down the red in the 
cavutchouc, and to cause it to assume a flesh colour tint. Sometimes a 
little carmine is added, The decolouring agent is introduced in about equal 
quantity by weight to that of the red caoutchouc. ‘The product obtained 
by the treatment is in the form of a flesh coloured paste, of a consistence 
suitable for the moulding of dental ‘ pieces ” and other article. to be 
manufactured. When t. e paste is required to be more supple and malleable, 
a small quantity of ordinary caoutchoue solution is added Thirdly, the 
dental piece or other article, having been moulde i from the paste prepared, 
as above described, requires to be solidified. ‘This operation takes place in 
a closed vessel, where the temperature is raised to from about 30) deg. Fah. 
to about 335 deg. Fah. After an exposure of about half an hour the caout- 
choue will be found hard, and at the expiration of three-quarters of an hour 
it will be found to have acquired all the hardness necessary. Caoutchouc 
prepared in the ordinary manner would require to attain an equal degree 
of hardness at least ove hour and a quarter. The flesh colour will be im- 
proved by exposing the piece or other article, either directly or in an 
alcoholic bath, to solar rays for a period varying with the intensity of the 
light.—Not proceeded with. 

702. J. E M‘Dovat, Litchfeld-street, Sho, London, “ Fastening or coupling.’ 
—Dated 20h Mirch, 1861. 

This invention consists in the adaptation to a screw (made with any 
suitable thread) of a loose head, in which one end of the shaft of the screw 
is allowed to rotate as the screw is pushed forward.—.Not procee (ed with. 
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J. F. CHAPPELLIER, Brusse's, ‘* Playing cards."—Dated 20th March, 





Isél. 

This invention cannot be described without reference to the drawings. 

706. S. H. Scorr, Rouen, France, ‘ Drawing instirum nts.” —Dated 2th March, 
1s61. 

This invention relates to certain improvements in the construction of in- 
struments or apparatus to be used or employed alone or in conjunction with 
other instruments for producing linear drawings, or as an addition to draw- 
ing instruments of various forms to be employed for the same or smmilar 
purposes, The object of this invention is to give mo ion to such instru- 
ments at regular intervals, and to such a gauge or distance apart as may be 
desired, The chief purposes for which tie said invention is to be employed 
are the production of a series of section lines or rulings for heightening the 
effect of linear drawings and for other purposes for which such effects may 
be required. —Not proce.ded with. 


707. M. A. F. Mennons, London, “ Gas stop-cocks.”—A communication.— 
Dated 21st Murch, 1861. 
This invention cannot be described without reference to the drawings. 
714. T. Greenwoop, Leeds, and A. Kix re eet, Wes'inrinster, 
* Machinery for cutting or working ix woodl.”—Dated 2 Murch, 1861. 
This invention relates, First, to machinery for cutting rebates in timber 











that has or has not been previously squared. Seeondly, to cutting mortices 
in timber. Thirdly, to improvements in constructing and arranging the bear- 
ings of band saws, and, Lastly, to surfacing or smoothing the face of 
| timber. The invention cannot be described without reference to the 
| drawings. 











| 
| 715, W. CLARK, Chancery-lane, Loudon, “ Apparatus for cutting and shaping 
| metals.”"—A communication.—Dated 21st March, 1861. 
| This invention relates to an improved arrangement of circular saws or 
| cutters mounted in an oscillating frame for cutting and shaping all kinds 
| of iron, such as round or square iron rails, sheet iron, or other forms. The 
sawing machinery is composed of a suitable upright framing of iron, to 
which is fixeda steam cylinder for giving motion to a rigger keyed on a 
shaft fitted in bearings of the frame. Another rectangular framing is 
mounted and oscillates on this shaft, having, at the lower part, a shaft on 
which two circular saws are fixed by means of screw nuts. In this manner 
| the distance between the two saws may be regulated at will ; a small pulley 
| is mounted near the middle of this shaft which receives rapid motion from 
| the rigger on the main shaft by means of a strap. Thus the circular saws 
receive a rapid rotary motion, and, at the same time. may have an oscil- 
| lating motion imparted to them when required.—Not proceeded with. 
726. J. Grauam, Warrington Junction, Lancashire, ** 1 
ing iron wure.”"—Dated 22ud March, i861. 

For the purposes of thi- invention coils of iron wire, as they come from 
the wire drawer, are heated in a reverberatory furnace, atmospheric air 
beng excluded as far as it can conveniently be, and when the wire is at a 
low red heat it is withdrawn from the ‘e, and immediately plunged 
into a solution of galvanising refuse, caled by some ‘sal ammoniac 
sk mming-,” ‘sal ammoniae dross,” such solution being prepared by 

iline such dross or skimuni ; or, in place thereof, a solution of car- 
bonate of potash or soda, or of caustic potash or soda, or chloride of sodium 

or Water may be employed. — It is preferred that the solution should be in 
| a boiling state, but it is not essentiai that it should be in a heated state for 
all the solutions. When the wire is to be again drawn after the annealing 
the wire is wel washed in boiling water and dried, then drawn. When the 
wire is to be coated with other meta! it is desirable to retain the wire in 
the solution used as above mentioned for quenching it, and to boii the wire 
or some time before passing the wire into the melted zine or other 
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727. S Jackson, Sheffield, “ Spades, shovels, dc.”—Dated 22nd March, 1861. 
According to th pre sent invention it is proposed to construct the blades 
of articles of the above description out of one solid piece of cast steel, 
which, after having a hole punched therein for the reception of the handie, 
is forged and rolled down to the desired shape and thickness, thus forming 
the blade of one picee of cast steel throughout, without the necessity for 








| Welding or for the use of rivets. 


3. SWINDELL, J. Russenu, and J. Price, Withymoor, near Dudley, 
-« ils." —Dated 22nd Marck, 161 

The ordinary appliances for m«king horse-nails are in every way suited 
for giving effect to these improvements, with the exception that the front 
edge of the table or anvil on which the hot end of the rod is laid for forg- 


ing the nail is bevelled, as also the corresponding part of the hammer 







































| and artists’ or painters’ brushes of paper, canvas, wood, cloth, metal, | of or below, and away from, the sides or shell of the ga we as de- | worked with the foot, techni ally called an “oliver,” the two coming 
| parchment, or any material similar to these wh will admit of being slit | scribed. Secondly, forming the shell sides or skin of the gasifying space | together representing in outline the desired form of the head of the nail 
} into thin strips or ribbons, and coiled up into a tapered, helical, or parallel, | soldered, and not rivetted, and without @ connecting frame. Thirdly, | intended to be made, so that, in practice, the rod has to be heated and laid 
' or spiral formed tube or solid stick, except when of metal. The strip may | arrangng the grate or fire bars as described, so as to leave a space for air upon the anvil or table, and the oliver put to work, when four or five blows, 
| be coated or saturated with any suitable adhesive compound, such as paste, | to circulate in round the heap of fuel at the part below the bottom of the | more or less, will be found necessary for forming the head and partially 

gum, or glue ; it is then to be coiled up into form, the best shape being that | shell or sides of the gasifying space, so keeping the fuel cool at that part, | draw out the shank by turning the iron from the flat to the edge, and edge 
: of a tapered helix like a common spill. : the bottom of the shell or sides of the gasitying space being bent outward, | to the flat at each blow; the oliver or foot hammer is now allowed to rise 
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back into a perpendicular position, leaving the table free for the operator 

to finish the nail by further drawing out the shank into a sharp point, and 

cutting it off from the rod. 

730. J. Patrer, Leeds, “ Wire and other similar fences."—Dated 22nd March, 
861 


The object of this invention is to facilitate the drawing up and retaining 
at tension of the strands, wire rods, cords, or bands of straight or irregular 
strained fences, The invention consists, First, in a novel arrangement, or 
novel arrangements, of straining apparatus, which apparatus is enclosed, as is 
now usual, within an upright hollow pillar or post, made, by preferene, of 
cast iron The strands or wires enter into the pillar or post through suitable 
openings, are passed over antifriction rollers or pulleys mounted upon the 

illar or post at the mouth of the openings, and are looped to hooks pro- 
lecting from the face of a vertical slide, by the movement of which slide or 
its guides the strands areall simultaneously brought to tension or slackened 
as desired. The invention consists, Secondly, in the adaptation of a noy el 
kind of corner or angle post or pillar to angular or irregular strained fences. 

The post or pillar (which is hollow) is fitted with loose antifriction pulleys 

or rollers to receive the strands or wires, and allow of their passing out of 

the post at the angle suitable to the form or figure of the ground intended 
to be enclosed. 

733. G. J. B. Lover, Brizton-hill, Surrey, “ Irrigvting or se'f-supplying 
waler-brushes, brooms, and sponges."—A communication.—Dated 23rd 
March, 1861. 

These improvements are applied to brushes, brooms, and sponges used to 
clean carriages, horses, shop-fronts, or other places. The handle of the 
water-brush is perforated in its entire length, which permits the water to 
reach the brush and to flow from the head, it being drilled with small holes 
near each tuft of hair or other material of which it is made. The back of 
the brush-head is covered by a piece of thin wood or metallic plate. A 
gutta-percha, india-rubber, or pipe of any other flexible material is adapted 
at one end to a water tap, and the other end to the handle of the brush 
through which flows the water. At about two or three inches from the end 
of the tube adapted to the brush handle is a small cock made of wood, brass, 
or other material, by means of which the supply of water can be increased, 


diminished, or entirely stopped, according to requirements, and the other | 


end of the tube is arranged so that it may be easily adapted to the tap 

wheuce the water is taken.—Not procedeed with. 

735. J. H. Jounson, Lincoln’s-in-felds, London, “ Skating chair."—A cow 
munication.—Duted 23rd Murch, 1861. 

This invention cousists in constructing a chair with a folding frame and 
flexible back and seat, so that the whole may be closed up and made easily 
portable for being carried, and may be opened out when required for use. 
At the bottom of each leg or support is fitted, in any convenient manner, a 
runner or skate-iron, which may be made to turn up parallel to the legs of 
the chair whan packed for transport. 

749. W. Brookes, Chancery-lane, London, ** Apparatus for measuring gas. 
—A communication,—Dated 25th March, 161. 

These improvements relate, First, to means of arranging ports of wet gas 
meters, so that the float may rise and fall with the water surrounding the 
wheel. For this purpose a separate compartment for the float is, by a suit- 
able opening in communication with the chamber for the measuring wheel, 
provided, and this float compartment opens through the valve in connection 
with the float into a chamber with a passage to the outlet. 





The improve- 
ments relate, Secondly, to that description of measuring apparatus where 
the measuring wheel or series of compartments rotates or undulates at an 
inclination to the horizon by applying rotary or stide valves for the convey- 
ance of the gas to and from the various chambers, the seat of the valve or 
valves being attached to the wheel in the rotary motion; the cover is 
maintained in the same position by suitable studs attached to the upper 
support for the bearing of the axle, so that the cover remains still whilst 
the seat of the valve revolves, thus admitting of the ingress and egress of 
gas. When slide valves are employed the eccentric will be placed in like 
manner to the support of the bearing of the shaft, so, with suitable rods, 
the wheel in motion changes the position of the valves. In the undulating 
motion the cover of the valve is caused to rotate by studs on the crank, or 
the eccentric will be placed on the crank to give motion to slide valves. 
Thirdly, the improvements relate to the application of metal hinges to the 
parts of movable metal diaphragms for dry meters composed of one or several 
pieces, so constructed that the tlexible material shall be in Joose folds, and 
so arranged as to prevent strain on it. 

752. T. BENTLEY, Margate, ‘‘Packing small charges of gunpowder, drugs, &e. 
—Dated 25th March, 1861. 

The inventor first prepares an outer case of paper, thin metal, or other suit- 
able material, of a size and shape adapted for the purpose of containing such a 
number of separate charges or quantities of gunpowder as may be desired by 
the user. Aseach charge of gunpowder is deposited in the case(when making 
up the packet) a thin cover or partition of paper, or other suitable material, 
is placed over it, and secured in position, so as to form a division between, 
and thus separate the series of charges contained in the packet from one to 
another, and each cover or partition may be furnished with a string to 
withdraw it from the case, or other means may be employed for removing 
or displacing the same as each successive charge is required.—Not proceeded 
with, 

754. G. F. Morre.u, Fleet-street, London, ** Sealing wax.”— Dated 25th 
March, 1861. 

This invention consists in passing sealing wax, when in a plastic state, 
through or between grooved rollers, and thus to manufacture the same into 
sticks. The rollers are, by preference, grooved with grooves which are 
parallel to the axes of the roller, but the grooves may be around the rollers. 
When the grooves are parallel with the axes of the rollers one of the rollers 
is formed with collars or projecting flanges at the ends, between which the 
other roller works. The rollers are similar in construction to what have 
before been used in other manufactures, and they are geared so that their 
surfaces move correctly together. 

738. T. CarDWELL, London, and D. CAMPBELL, Liverpool, “ Machinery Sor 
pressing or baling cotton.” —Dated 231d March, 1861. 

This invention relates to a previous patent dated 15th December, 1842, 
No. 9,556, and consists, First, in a simplified arrangement and combination 
of the parts for actuating the quadrant by which motion is imparted to the 
jointed pressing levers connected with the follower or van of the press, 
namely, in placing the two cams for actuating the levers which give motion 
to the quadrants upon the axes of the said quadrants, each cam being 
attached to a spur wheel gearing with a pinion on the driving shaft upon 
which the driving pulleys are placed. The levers upon Which the cams act 
have their fulcrums upon the axes or fulerams of the upper pressing lever. 
To the cam levers one end of the pawl rods is jointed, the other ends being 
joined with radius rods centred on the quadrant axis. The pawls are placed 
at the junction where the two last-named rods ave jointed together. The 
improvements relate, Secondly, to an improved arrangement of the doors 
which are withdrawn or of€ned to facilitate the removal of the bale, and 
consist in hinging the end doors to the releasing bed, and also in actuating 
these doors by means of inclined planes on the posts of the press, and this 
part of the invention further consists in shaping the side doors so as to com- 
pensate for increase in the breadth of the top side of the bale in the act of 
pressing, and thus improve the form of the bale, and diminish its measure- 
ment. 

740. W. E. Mansy, Victoriz-wharf, Augustus- 
“ The manufactu:eof paper, linen, or otle 
ration of blue to be used fur the purpose of 
Dated 25th March, 1801. 

This invention consists of a solution of indigo and other ingredients which 
the inventor applies to paper, linen, cotton, or other fabrics to be used for 
the purpose of cv.ouring water or other liquids for washing, dycing, and other 
purposes.—Not proceeded with. 

741. P. E. Honae, Lee, Kent, “ Hydrau!'c press.” 
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— Dated 25th March, 1862. 


This invention consists of a hydraulic cylinder suspended to the head of | 


the press which works a piston packed on the top and bottom with leather 
rings ; this piston is attached to a plunger or piston rod working through 
suitable stuffing-boxes on to the top and bottom ends of the cylinder. ‘he 
piston is so situated in the cylinder as to recive wa'er from the pumps 
above and below, so that, by reversing the water from the top to the bottom, 
and vice ve s1, the plunger and follower reciprocate, pressing the material 
by the downward motion, and when the water is _b-low the pis on, and the 
side rods attached to the pressing box, the whole is raised 'o a given height, 
and held there by cotters in the side rods until the water is r 
above the piston, when the piston and plunger, with its fo.lower, descend 
and force the material previousiy pressed out of the pressing box The 
whole of the operations of pressing and dis ing are accomplished by the 
same power. 


756. S. Lamp, Mancheste r, “ Pipes for smoking tobacco.”"—Dated 26th March, 
1861. 












The object of this invention is to prevent the tobacco juice and particles 
of tobacco or ashes passing from the bowl to the tube of the pipe. In per 
forming this invention an opening is made at the bottom of the bowl, com- 
Municating with the reservoir, and a passage leads upwards from this 
reservoir to the socket of the tube of the pipe; the passaye is made within 
the body of the clay or other material of which the pipe bow] is manufac 
tured, and the socket of the tube is placed at the upper part of the bow] ; 
consequently the tobacco smoke, on vg drawn from the bowl, passes 
through the reservoir, then up the slide passage, and thence to the tube, 
and is inhaled into the mouth perfectly free from oil. or or other 
deleterious matter. The reservoir is capable of being removed at pleasure 
for the purpose of discharging the contents. 

758. W. F. Brows, Wes gote-strect, and W. JEYEEREY 
7 nd such like artick 
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This invention cannot be described without reference to the drawings, 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Weex’s Orvers ror Fixisnep Inox: Slight Improvement— 
THe Bustyess or tae Quarter Days: Sales of Pig lron: Coal 
Trade: Activity—Generat Hanvware TRaves: Profjitless Work— 
ExTenvep AppLicaTion or Macutnery to Locks—Ture Travers 
or WILLENHALL Revirwev — Conrerence oF Inon ANp Coat 
Masters, 

Tus week has been a quiet one in the iron trade. On ‘Change 











in Birmingham yesterday, and in Wolverhampton the day before, 
there was scarcely any movement. The Quarterly Meetings, however, 
terminated as satisfactorily as could be fairly expected, in respect as 
well of the finished as of the pig iron departments. But this must 
not be taken to mean too much. This is the day of small things; 
and the Seuth Staffordshire ironmaster is no exception to any other 
British trader—he does not expect too much. Some of the first-class 
houses are experiencing a tolerably good inquiry for plates and 
heavy samples, some of which test all the powers of the South 
Staffordshire houses to produce, but in Liverpool aud at some of the 
Yorkshire works would be regarded as little other than light 
samples. The same works, nevertheless, are short of orders for 
sheets and hoops, but are rolling a moderate quantity of general 
merchant iron. Other works of considerable standing are very short 
of orders in most of their departments, and they are indisposed 
to think that their neighbours are better off than themselves. 
Some of the smaller works, at which a tolerably good quality of 
iron is being made, are as well off for orders as some of the inost 
prosperous of the firms whose names are of wider repute. These 
wre experiencing a not inconsiderable demand for plates and angle 
| iron to be used-up in this immediate district by the makers of girders 
| and the like, of whom there is a goodly number in South Stafford- 
shire and East Worcestershire, and who are now doing more work 
than most other persons in the Black Country. On the whole the 
trade in finished iron is in a slightly better condition than it was at 
the time of our last report. ; 
| ‘The pig iron trade of this district is not in so good a position as 
the same trade in the hamatite districts. The hwmatite samples 
came largely into competition with the better descriptions of South 
Staffordshire makes. ‘The poorer descriptions of the South Stafford- 
shire makes do not experience so much competition ; but the makers, 
being generally less able to bear stocks than the producers of best 
descriptious, they are not doing better than the proprietors of blast 
furnaces which turn out the superior qualities. Notwithstanding 
the quotations in the open market samples of the leaner sorts may 
be obtained, for cash, at rates very much to the advantage of the 
wealthy purchaser, to whom it is as easy to pay in specie as in two 
months’ bills. Mr. Griffiths, in writing upon the trade in pigs at 
the Quarterly Meetings, says:—* The principal sales were—Mathews’, 
Corbyn’s Hail, 1,600 tons ; Old Windmill End, 6y0 tons; Aston and 
Co., Wolverhampton Furnaces, 300 tons; Cleator Moor Hematite, 
2,000 tons; Workington Hematite, 1,000 tons in a line, other lots 
1,200 tons—in all, 2,200 tons; Cinderford, Forest of Dean, 1,500 
tons; Parkfield Company, 2,000 tons; B. Gibbons’, Millfield, 2,000 
tons; and various other sales, including two or three lots of Barrow 
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pigs, the quantities and particulars of which were not reported. 
The Lilleshall Company disposed of their make as usual, and the 
same may be said with regard to the make of the Old Park Com- 
pany.” As with ourselves Mr. Grifliths is dependent for his 
information relative to such transactions upon the vendors 
themselves, and, as they are generally men of character, 
their statements may be considered reliable. So far as our 
own information extends the above figures rather under than 


overstate the extent of the sales. It must not, however, be forgotten 
that the rates obtained left but the barest profit to the producer, nor 
that, in most instances, the delivereis are to extend over a protracted 
period. 

‘The coal trade is tolerably active, especially for domestic use. 

The general manufacturing trades maintain the improvement 
spoken of last week. Notwithstanding this improvement there are 
| heads of houses who participate in it who would be glad to have 

given their work away in the past year, so far as the profits that 
| they have received from them are concerned; and they express 
themselves only too willing to enter into the same bargain, if it 
were possible, in relation to the ensuing twelve months. ‘The goods 
that are being made are those demanded by the season of the year, 
| the orders for which are arriving in driblets through the post, and 
are for the smallest quantities. Customers seem indisposed to order 
for scarcely a day beyond present requirements, so great is the un- 
certainty as to what kind of a winter trade is before us. 

Jn Wolverhampton no lockmaking firm seems now to display 
} more activity than that of Messrs. Yates and Sons. These gentle- 
men inform us that they are getting out one of Chubb’s locks, for 
which the patent has expired, wholly by machinery, and at prices 
much below those at which they were sold by the patentee. Messrs, 
| Yates are also applying machinery to other locks hitherto made else- 
where by hand. 


provement manifest in the past few weeks is still observable. ‘This 
has been especially the case as regards belts and the better class of 
rim locks, although, it must be confessed, neither of these branches 
have experienced anything like a brisk demand, Manufacturers of 
articles for the American market, such as iron padlocks, curry 
combs, &c., are, of course, hopeless of any revival from the mer- 
cantile torpidity of the times, so long as hostilities prevail, and the 
only courses open for them to pursue are either to circulate their 
patterns in new markets, or to wait with monumental patience the 
termination of the civil war. Apropos of the American question 
we may just remark that the general sympathies of the manufac- 
turers in this neighbourhood are with the Southern States, the 
popular impression being that a division of the union would be 
beneficial to the manufacturing interests of the district. The argu- 
ment employed is that the Southerners, being the principal con- 
sumers of imported hardware, would be in favour of a low tariff ou 
our goods, and thus enable the manufacturers here to compete with 
those of the Northern States. As far as the lock trade is concerned 
the competition betwecn English and American makers has for some 
time been very severe. and, in consequence of the extreme ly low 
prices at which American locks are sold, compared with the taxed 
importations from England, the demand for the latter has of late 
years very considerably diminished, The number of locks mauu- 
factured in the Northern States is prodigious, but more regard ap- 
pears to be paid to quantity than to quality, and as the chicf aim of the 
manufacturers there is the avoidauce (as far as possible) of manual 
labour, the V are chit fly cast articles ; and the fineness of the sand is 
such thatthe use of atinishing file is almost dispensed with, and the 
locks are produced with wonderful rapidity. Emigrant artisans from 
the district occasiovally astonish their old fellow workmen by episto- 
lary accounts of their performances across the Atlantic, where, to use a 
technical expression, locks are made so re adily that they almost 
“tumble together.” Neither do they omit to mention the fact that 
one key that will open hundreds of locks, so that it is not at 
all unlikely to happen that one householder may find himself in 
possession of the “open sesame” to the doors of a whole street. 
Under these circumstances it is easy to credit the statement that a 
quick workman can make locks at the rate of one gross per day! The 
treaty with France does not appear likely to give such an imme- 
diate stimulus to the trade of Willenhall as was at first auticipate d, 
and it is the opinion of various merchants who have visited the 
French market to introduce patterns, that as regards locks, as 
























well as other goods, it will require years to remove tue existing pre- 
judice in favour of articles to which they have so long been 
accustomed, and the efforts that have been made to make the French 


patterns in this country have been unsuccessful. A factor of con- 


siderable standing in Wolverhampton assures us that he cannot 
get them made. The workmen say they cannot make them. In effect- 
( ing a gradual introduction of English locks into that country, our 





At Willenhall, although the trade is still languid, the slight im- | 








manufacturers will have to contend with the cheap productions of 
German locksmiths, who work for proverbially slight remuneration 
and also with the flimsy elegance of artistic French artisans, these 
two extremes in price and quality being at present in general use. 
On the one hand the Germans, with their hard fare and plodding 
industry, would outvie in lowness of price our swiftest of workmen, 
and, on the other, the utilitarian skill of our English locksmiths, 
as a class, could not equal the elaborate productions of our Gallic 
neighbours. Under these circumstances it remains for our manu- 
facturers to circulate patterns of serviceable middle class locks, and, 
as in the case of all other countries, a gradual preference for them 
will be observable. There can be no doubt of the fact that, in con- 
nection with the French treaty, golden days for the manufacturers 
of this district are “looming in the distance.” The only difficulty 
will be to keep the “steed from starving while the grass is grow- 
ing. _ The demand from Germany continues steady. ‘The home 
trade is, if anything, rather brisker, and a sprinkling of orders from 
Australia and the Cape have reached Willenhall ‘during the past 
month, Some idea of the united capabilities and powers of pro- 
duction of Willenhall artisans may be gleaned from the following 
rough estimate of the number of locks, &ec., produced in times of 
prosperity :— 
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Making a total of more than 19,000 dozens per week, or nearly one 
million dozens per year. Considering that a well-made article of 
this description will last many years, how and where this great 
supply is consumed is a question we leave for others to decide. The 
anticipations for the coming quarter are somewhat more hopeful 
than the last; the excellent harvest at home, and the slight improve- 
ment of trade in Australia and elsewhere, giving promise of a com- 
mercial reaction at no distant date. 

An important conference of the employers of South Staffordshire 
was held on ‘Tuesday, in Wolverhampton, at which Mr. Handell 
Cossham, of Bristol, related how much good he had been the means 
of doing by promoting temperance amongst his 600 or 700 colliers, 
by building cottages for some of them, and by otherwise endeavour- 
ing to promote their social improvement. “Mr. Cossham adverted 
to the evils of the “butty” system in South Staffordshire, and 
of allowing drink in the ironwork and collieries instead of 
wages. Mr. John Hartley, of Wolverhampton, expressed his 
disappointment at the little good that had resulted from all the 
philanthrophic reports of recent years, said that only the promotion 
of religious principles would be permanently beneficial; showed 
how the men would not have money for drink, and remarked that 
he allowed no man in his employ to keep a beer or public-house, 
Mr. 'T. Davies, ironmaster, of Hill Top, spoke in similar terms, and 
Mr. Lampton Lloyd, whilst he thought that the working men had 
greatly improved in the past quarter of a century, yet lamented 
their improvident habits, and approved of Mr. Hartley's advice that 
masters should exhibit a readiness to receive their men to hold 
communications with them upon any matters affecting their mutual 
interests. The conference cannot but be productive eventually of 
great good to the operatives of South Staffordshire. . 
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NOTES FROM THE NORTITERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Norrnern Martens: Results of the Commercial Treaty: New Fur- 
Middlesbro’: Trade on the Tyne and We ar: Iron Ship- 
the Wear: Growing Audacity of English Screw 
Steamers: Great Development of Operations at Ryhope Colliery : 
A Tunnelling Machine: The Coal Trade of Northumberland and 
Durham and the Approaching Exhibitions River Tyne Commis- 
sioners—LivervooL: The Mersey Dock Board Raising More 
Voney: Immense Trade of the Port—Prosecren Ramway Fro 
Hui. ro Hornsea—Srare or Traps at Suerriehp—Giasaow: 
Clyde Shipbuilding : Lighting Mines by Electrical Means—Easrerx 
Counties Rarmway, 
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We will begin with the north, where our readers will probably not. 
be sorry to hear that, thanks to the operation of the commercial 
treaty with France, we have exported to that country seven times 
as much pig iron, and twenty per cent. more coal, in the first eight 
months of the current year than in the corresponding eight months 
of 1860. This little stimulus has come very opportunely in this 
gloomy, anxious year, which will probably carry away with it few re- 
grets on the part of commercial men, untess they are speculative cotton 
brokers not yet wincing under the reaction which must inevitably 
come, or corn merchants who have dabbled profitably in breadstuffs 
needed to quiet the grim population of the terrible faubourgs of 
Paris, and the patient but ill-fed peasantry of rural France. But to 
the north and its doings, which are plentiful, as usual. New fur- 
naces erected by Messrs, Jones, Dinning, and Co., of Middlesbro’, 
were successfully tapped yesterday week. ‘Trade on Tyneside con- 
tinues dull, although now, that winter is at hand, there is rather a 
better demand for house and gas coal. Among the exports from 
the Tyne last week were 19,152 chaldrons of coals, 3,514 tons of 
coke, 13,558 ewt. of iron, and 8,134 ewt. of alkali. These figures 
show an increase of 4,040 chaldrons in the shipments of coals, and 
4,942 ewt. in the shipments of alkali, but a decrease of 130 tons 
in the shipments of coke, and 1,588 tons in the shipments of 
iron. The shipping trade of the Wear has been tolerably 
brisk this month, and, during the first week, the oversea ex- 
port of coals was larger than it was’ ever known to be in any 
preceding week, the total recorded having been 30,378 tons. 








jron skipbuilding is now carried on on the banks of the Wear to a 
considerable extent, and although one establishment (Mr. Oswald's) 
is, unfortunately, closed, other adjacent yards are well employed. 
Mr. Laing is about to-launch a screw steamer of 1,200 tons for 
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Messrs. T’. Gourley and Co., of Sunderland, who already own 
seven large iron vessels, all launched from the Wear. Mr. ‘Laing 
hus orders from Paris for two steam vessels, and from Mr. W. 8. 
Lindsay, M.I’., for a screw collier of 900 tons, Mr. William 
Pile, jun., has two screw vessels nearly ready, and orders for more. 
The French complain bitterly of their audacious serew colliers, 
which have an impudent knack of bringing English coal into 
French ports at a lower price than that which the French coal- 
owners can deliver their combustible to their own markets. Eng- 
lish screw colliers actually work round to Marseilles and deliver 
their cargoes at that increasing and important market at cheaper 
rates than the French, hampered and restricted by railway mono- 
polies, can deliver the produce of their mines. The immense 
monetary resources of this country, and the energy and activity of 
her children, certainly effect results whch must appear to foreigners 
almost incompreheusible, ‘To return once more to the north, from 
which we find ourselves unaccountably wandering, at Reyhope 
Colliery the quantity of men and boys now employed is about 800, 
and the quantity of coal raised daily is about 1,400 tons. The 
raising of the coal has, till lately, been effected by one engine of 
200-horse power, but another of the same power has just been 




















added. The coals are shipped at Sunderland Dock, to which 
they are conveyed by a branch line of the North Eastern 
Railway. Preparations are being made by the company working 
the collicry for sinking another shaft, and the work is expected to 





be proceeded with by the middle of next year. A double engine, of 
400-horse power, with two 43in, cylinders, is being built for the 
purpose of pumping out the water, and going through the sand. 
I'he company have also erected 330 houses for their workmen, 
tu whose moral and spiritual culture attention is also paid. The 
present operations, which are thus rapidly extending, were not fully 
commenced till April, 1860. A machine for the purpose of tunnelling 
in rock is being constructed by Messrs. Hawks, Crawshay, and Co! 
The machine is a heavy affair, weighing some 50 tons, and the 
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inventor, a Mr. Roberts, contemplates that it should work in tunneys 
from 1! ft. to 30ft. in diameter. ‘The apparatus will shortly be tested 
in Claxton’s Quarry, Gateshead. The coal trade of Northumberland 
and Durham has resolved, in co-operation with a committee of 
mining engiveers, to forward for exhibition at the Exhibition of 1862 
—1. A plan of the entire coal district of Northumberland and Durham, 
brought up to the present time.—2. Specimens of the different 
qualities of coal, viz.:—Household bituminous coal; steam coal; 
manufacturing coal ; gas coal; coaking coal.—3. Models of modes of 
ventilation ; of working coals; of conveying underground to shaft; 
of pit shaft, including raising coal and water; of screens and other 
apparatus at bank; of mode of shipment; of mode of delivery at 
London. The Coal Trade Association has liberally voted £200 towards 
the expense of preparing these plans and models on the understanding 
that they are, subsequently to their exhibition, to become the pro- 
perty of the trade. The River Tyne Commissioners, who seem a 
very cautious body, and who hesitate a long time before fully em- 
barki ng in the costly scheme of river improvements, recommended by 
Mr. Ure, their engineer, and for which they have obtained Parliamen- 
tary sanction, held an important meeting yesterday week. The first 
business discussed was a plan proposed by Mr. Walker, the engineer 
to the piers, relative to the completion of those works. Mr. Walker 
had laid down three sets of lines, one terminating the piers in 21ft. 
water, at a cost of £550,000, a second finishing the piers in 30ft. low 
water, at an expense of £660,000, and the third extending the piers 
into 36ft. low water, the cost of which would be £800,000. The 
Piers Committee recommended that the middle lines be adopted, but 
a general opinion was expressed in favour of more specific infor- 
mation, and, after a discussion, a motion requesting Mr. Walker to 
report fully his reasons in favour of each separate line, and gene- 
rally on the course which he thought it best to adopt, was unani- 
mously carried. A report from the Low Lights Dock Committee 
recommending a conference with the steam coalowners, in order to 
ascertain the quantity of coals that those gentlemen would guarantee 
for shipment in the dock, and the amount of capital they were pre- 
pared to advance towards its construction, was adopted, and the 
clerk was instructed to communicate with the coal trade, the Blyth 
and Tyne Railway, and the Duke of Northumberland, on the 
subject. A deputation of gentlemen interested in the iron trade 
waited upon the commission, and made representations respecting 
the unfair pressure of the newly-imposed dues upon ironstone, 
limestone, &c. After a conversation the matter was referred to the 
committee which settled the question of the dues, with instructions 
to report to the commission. Mr. Ure’s scheme of river improve- 
ment was discussed at great length. The propriety of embarking 
in the extensive dredging operations recommended was much can- 
vassed, and it was considered advisable to try the effect of only a 
yortion of the scheme, and, when that was known, decide upon 
arene action. ‘This opinion was embodied in a resolution by 
Mr. Stevenson, to the effect that instructions be given to the Dredger 
and River Works Committee to proceed with the construction of an 
additional dredging machine, according to the plan of the engineer; 
to take steps for providing a yard and slip for repairing the dredging 
machinery and craft, and for the proper deposit of ballast within the 
extended limits prescribed by the Act; and to adopt the necessary 
measures for cutting off the points below Newcastle, as also suggested 
by Mr. Ure. ‘This resolution was adopted. 

Very different from the proceedings of these cautious Tynesiders 
are the doings of the Mersey Dock Board. hat body, careless of 
the fact that they already have bonds issued to the extentof £9,000,000, 
and that the trade of the port—magnificent entrepot as it is—is now 
suffering seriously from the insane struggle which demented 
Jonathan persists in waging, are endeavouring to raise more loans 
at 42 per cent., and are launching out into endless extensions. It 
would ill become us to criticise too narrowly the doings of a board 
which has hitherto conducted its affairs exceedingly well, but surely 
prudence recommends a slackened pace just now. It is satisfactory 
to see that the principle of obtaining guarantees from parties who 
apply for new works is being increasingly acted on. It must be 
admitted, too, that the “good old town” is a very noble centre of 
trade, although its future is for the present ee Thus, although 
the customs of Liverpool do not amount to more than one-third of 
those collected in “tn owing to cotton forming so important an 
element of its import trade, the value of the export of British 
manufactures and produce is considerably more than double at 
‘Liverpool, that of the like exports from London having amounted 
to £59,173,756 in 1857, and to £65,419,732 in 1860. In respect of 
customs the third place in commercial importance is held by 
Bristol, but in the export trade Hull has the preponderance after 
Liverpool and London, whilst Bristol is surpassed by Cardiff, 
Swansea, and several other ports of the second and third classes. 
The shipping returns show an increase from 4,405 to 4,902 vessels 
entered at the port of Liverpool, and of their aggregate tonnage 
from 2,487,855 to 2,773,439 tons; whilst the number cleared 
outwards increased from 4,823 to 5,358, and their aggregate 
tonnage from 2,609,451 to 2,899,474 tons. It is worthy of re- 
mark that, though the number of vessels entered at this port is 
less than half the number which entered the port of London, their 
tonnage is nearly equal; whilst as regards vessels cleared outward, 
though the number is one-third less at Liverpool than London, their 
tonnage exceeds that of the vessels cleared from the Thames by 
nearly half-a-million tons. The quantities of the principal articles 
imported into Liverpool in 1860 were as follow : — Cocoa, 
1,152,704 Ib. ; coffee, 8,388,064 1b.; cotton, 11,727,691 ewt.; guano, 
55,419 tons; hemp and jute, 491,404 ewt.; hides, 306,583 ewt. ; oil, 
palm, 548,935 ewt.; rice, 721,089 ewt.; silk, 134,1871b.; sugar, 
1,345,203 ewt.; tallow, 247,724 ewt.; tea, 4,116,2371b.; tobacco, 
22,245,533 lb.; wool, 43,715,472 1b. Having already noticed the 
great difference in the amounts of customs duties paid at the ports 
of Liverpool and London respectively, it may be stated that the only 
articles the imports of which at the former exceeded the imports at the 
latter port were corn, cotton, guano, copper, madder, palm and olive 
oil, beef, lard, saltpetre, molasses, and tobacco, ‘The quantities of the 

wincipal articles of the manufacture and produce of the United 
\ingdom exported from Liverpool were as follow:—Apparel and 
slops, £465,802; beer and ale, 26,000 barrels; coal and culm, 
595,639 tons ; cotton manufactures (calicoes, cambrics, muslins, 
fustians, and mixed stuffs), 2,004,643,760 yards; other kinds, 
£1,165,738 value; cotton yarn, 72,989,767 Ib.; earthenware 
and porcelain, £1,035,906 value; haberdashery and millinery, 
£2,296,140 value; hardwares and cutlery, 470,781 ewt. ; hoen cloths 
and cambries, 87,165,422 yards ; other linen manufactures, £200,782 ; 
linen yarn, 10,100,458 1b. ; machinery, £1,108,183 value, iron and 
steel, 416,236 tons ; copper and brass, 156,505 ewt. ; lead, 5,382 tons ; 
tin-plates, £1,227,849 value ; salt, 629,097 tons; silk manufactures, 
£701,735 value; soda, 1,011,026 cwt.; woollens, 1,784,329 pieces; 
worsted and mixed stufis, 73,061,821 yards; other woollen and 
worsted manufactures, £448,569 value; woollen and worsted yarn, 
404,612 Ib. An analysis of the shipping returns shows that 2,950 
British, and 1,952 foreign vessels entered the port of Liverpool in 
1860, the aggregate tonnage of the former being 1,502,426 tons, and 
that of the latter 1,271,018 tons. Of the total tonnage, British and 
foreign, about one-half came from the United States, all with 
cargoes; and the next largest portion from the North American 
colonies. After the American trade comes that with India and 
Australia, and then the Central and South American. In the out- 
ward trade 3,182 British and 2,176 foreign vessels cleared from 
Liverpool, the aggregate tonnage of the former amounting to 
1,602,671 tons, and that of the latter to 1,296,803 tons. More than 
one-third of the total in tonnage cleared for ports of the United 
States, the next largest amount outward going to India and 
Australia. The North American colonies stand third, and Central 
and South American fourth. The total number of vessels belong- 
ing to the port on the 31st of December was 2,451, and their aggre- 
gate tonnage 1,001,608 tons; 283 being sailing vessels of and under 
50 tons, 1,945 sailing vessels of larger tonnage, 37 steamers of 
50 tons and under, and 186 steamers above that tonnage. In the 
coasting trade 8,898 vessels, of the aggregate tonnage of 1,493,067 tons, 
entered the port, and 10,556, whose united tonnage amounted to 








1,460,850 tons, cleared therefrom. Steamers constituted nearly half 
the number of vessels entered for coasting voyages, and about a 
third of those which cleared in the coasting trade. 

There has been more doing in cutlery on home account of late at 
Sheffield, and it is stated that accounts are not now quite so difficult 
to collect as had been the case for a long time past. The uncertainty 

revailing as to the cotton supply still causes, however, an uneasy 

eeling, and checks business. An average amount of trade is being 
done with the Continent, and orders continue to come to hand from 
the States for steel required for implements of war. The cutlery 
houses, however, engaged in the American trade are almost entirely 
at a stand for orders. There is little change in the trade of 
Rotherham. 

Advices from Glasgow note the launch of the Askalon, a steamer 
of about 1,000 tons, by Messrs. Scott and Co., Cartsdyke. The 
Askalon, which will be fitted with engines of 150-horse power by 
the Greenock Foundry Company, has been built for a Liverpool 
firm, by whom she will be employed in the West Indian trade as a 
consort to the screw steamers Plantagenet and Talisman, built and 
engined by the same companies. The China, just launched by 
Messrs. Napier for the Cunard line, is to be fitted with oscillating 
engines of 550-horse power nominal and patent surface condensers, 
in addition to the ordinary condensers. The China is of the follow- 
ing dimensions:—Length of keel and fore-rake, 322ft.; breadth 
> 40ft.; depth (moulded), 29ft.; and extreme length, 346ft. 

r. Taylor, of Glasgow, in some remarks on fire-damp in coal 
mines, addressed to the Philosophical Society of that city, suggests 
the employment of hermetically sealed vacuum tubes, which 
could, he urges, be steadily illumined by an electrical agency, viz., 
by means of the induction current from the Rahmkorff coil, and 
similar apparatus. ‘These luminous tubes could be suspended in 
the centre of the chamber, and, if accidentally broken, no harm 
would ensue but the extinction of the light, as the brush from the 
exposed end of the wire of the voltaic battery would not ignite a 
gaseous mixture. ‘The battery could be kept in a distant part of 
the downcast passage, where no danger of explosion could occur, 
and all that would be required would be the renewal of the exciting 
liquids. Dr. Taylor also figures and describes an apparatus devised 
for constantly indicating the proportion of fire-damp in the atmo- 
sphere of coal mines, and for giving alarm when the quantity 
approaches the explosion point. 

The Eastern Counties Railway Company having, during the last 
month or two, enjoyed a little spurt of prosperity, the usual conse- 
quence which might have been expected has already made itself 
apparent— other companies begin to cast a jealous eye on the dis- 
trict. Thus the Midland and North-Western Companies are stated 
to be promoting a new line from Peterboro’ to Wisbech, for which 
Messrs. Bruce and G. R. Stephenson have been engaged as engi- 
neers. ‘The Eastern Counties Company also having—as it appears 
to us, injudiciously—refused to come to terms with the little Colne 
Valley and Halstead Company, the latter is preparing for another 
contest, in the ensuing Parliamentary campaign, for a line from 
Haverhill to Cambridge, the reai object being to bring the London 
and North-Western, by means of the Cambridge and Bedford, now 
in course of construction, into the Essex portion of the Eastern 
Counties territory. Thus the moment a railway company’s pros- 
pects begin to improve the very amelioration evokes struggles and 
troubles. 

A project is brought forward for a line of railway from Hull to 
Hornsea. The length of the line, if constructed straight across 
country, would be eleven miles, as against eighteen miles, the 
length of the present circuitous route by road. The total cost will, 
it is estimated, not exceed £50,000, and, of a share capital of £69,000, 
proposed to be raised, £20,000 has been already subscribed for, 
while several large landowners have agreed to take shares in 
exchange for their land. 








Tuere are 16 graving docks in Liverpool, varying in length from 
300ft. to 700ft., having a depth of water of 18ft. to 21ft. on the 
blocks at mean spring tides; the width of the entrances varying 
from 40ft. to 70ft. At Birkenhead three public graving docks are 
in course of construction, each 750ft. long; two having 50ft. en- 
trances, the third an entrance of 85ft. wide. There is also another 
lock entrance, 400ft. long by 100ft. wide, having a depth of water at 
mean spring tides of 30ft. 3in., which could also be lengthened to 
500ft., and adapted for use asa graving dock atacost of about 
£15,000 

French Ramway Trarric.—The total traffic receipts on the 
Lyons and Mediterranean Railway for the nine months ending the 
30th ult. amounted to £3,442,293, against £2,874,157 for the corre- 
sponding period of 1860, showing an increase of £568,136. The 
total receipts on the Paris and Orleans Railway for the nine months 
amounted to £2,102,712 against £1,936,144, showing an increase of 
£166,568. The total receipts on the Eastern of France Railway for 
the above period amounted to £2,055,500, and for the corresponding 
period of 1860 to £1,867,501, showing an increase of £187,999. The 
total receipts on the Northern of France Railway amounted to 
£1,844,780, and for the corresponding period of last year to 
£1,776,537, showing an increase of £68,243. The total receipts on 
the Western of France amounted to £1,625,413, and for the corre- 
sponding period of 1860 to £1,534,975, showing an increase of 
£92,438, ‘The total receipts on the Southern of France amounted 
for the nine months to £901,988, and for the corresponding period 
of last year to £727,786, showing an increase of £174,202. The 
aggregate receipts on the six principal lines of railway in France, 
for the nine months ending the 30th ult., amounted to £11,972,686, 
and for the corresponding period of 1860 to £10,715,100, showing 
an increase of £1,257,586, or 11-73 per cent. 

Faun or A Ratmway Station Roor.—The Brighton Railway 
station has been for some time in course of enlargement, new 
arrival lines having been laid down, and an iron roof, to cover 
hem, and forming a space of 58ft., had been partially raised. 
This was constructed of a large number of iron bars fastened 
into new brickwork of a massive character on one side, and joined 
to the existing top of the station on the other. On Wednesday 
morning, about half-past five o'clock, the inhabitants residing in the 
vicinity of the station were alarmed by hearing a loud crash, and 
many persons, as soon as possible, dressed themselves, and made 
their way to the terminus, when they found that about fifty yards 
of the iron roof had fallen from its elevated position on to the road 
beneath. The foree with which the roof descended must have been 
very great, inasmuch as some of the iron bars were broken, twisted, 
and bent in a variety of shapes, while a railing formed of ordinary 
scaffold poles, erected to protect the workmen, was in many places 
shattered into splinters. In being torn out of the falling mass the 
ends of some of the iron supports had “ prised” up the brick- 
work, which has been injured in various places to such an 
extent that a large portion of the walls will have to be rebuilt. 
Owing to the great quantity of iron descending with such 
force upon the girders the noise occasioned was heard for a 
long distance in the town, whence a number of persons soon 
hastened to the spot, and considerable excitement prevailed for 
some hours. Had the occurrence been delayed a short time 
longer the results might? have been most disastrous. Imme- 
diately on the spot where the roof fell large numbers of vehicles 
wait for the arrival of the different trains throughout the day, and 
if the iron had come down while they were there some of the 
carriages must have been smashed and the inmates killed. Then, 
again, had the accident taken place after the arrival of the workmen 
the loss of life, in all probability, would have been of a terrible 
character. The roof had been so far completed as to admit of a 
gang of carpenters being engaged fixing the timber into the various 
compartments assigned for the woodwork, and, if they had com- 
menced their day's avocations, the whole of the men would have 
been hurled down with the roof, and the iron must have fallen upon 
them, rendering escape from death and injury almost impossible. 
The scene of the accident being some distance removed from the 
rails the business of the line is in no way whatever affected. 








PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board ; Foreign in bond.—Extra size 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Rats —The demand has been good during the past week, and prices are 
quoted higher. 

Scorcu Pie IxoN.—Since our last report an advance of 1s. per ton has 
been established, and the market now closes firm at 50s. for cash, and 5ls, 
three mouths open for warrants f.o.b, at Glasgow. No. 1 Gartsherrie 
quoted 57s. 6d. 

SPELTER has been in good demand, and sales have been made at an ad- 
vance fully of 5s. on our last quotations, the closing price being £19 5s, on 
the spot to £19 7s. 6d. 

Correr and LEaD continue very firm. 

Tin.—English in fair demand. In Foreign there has not been much 
activity. banca remains at £118 10s., and Straits £116 10s. and £117. 

‘TIN-PLATES are very languid. 

October 17th, 1861. MoatE AnD Co., 65, Old Broad-street, London, 
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GLascow, 16th October, 1861. 
There has been considerably more animation in our pig iron market 
during the past week. The low prices have induced good orders for ship- 
ment, and have also attracted the attention of speculators, and a large busi- 
ness has been transacted. 
The trade generally has been so long depressed that the first symptoms of 
a settlement in America would create an active rebound. 
Shipments last week were 11,983 tons, against 10,974 tons in the corre- 
sponding week of last year. 
Suaw, Tuomson, and Moorr, Metal Brokers. 





Rep Sea Tevecraru.—-Sir Macdonald Stephenson considers that 
the Red Sea Telegraph is not wholly lost, and is prepared, if all the 
concessions are made over to a new company which he represents, 
to repair the communication for £48,000, without a guarantee. 


A Founpry SwatLowep up sy A Coat Mrne.—An extraordinary 
occurrence took place on Tuesday at West Bromwich. The 
engineer at the West Bromwich Foundry had scarcely entered the 
works in the morning when he perceived a peculiar movement of 
the earth beneath his feet, and almost instantly ascertained that the 
land on which the engine and works were placed was about to fall 
into an abyss created by some old workings in an adjoining coalpit. 
The man’s first impulse was to save himself fromthe impending 
danger, and ke had no sooner run out of the engine-house than 
the earth gave way with a fearful sound, swallowing up, in its 
downward course, the steam-engine and machinery. A large boiler 
attached to the engine was left behind among the débris, where it 
remained for some time in an insecure position. The escape of 
the engineer, the only man then on the premises, was most 
miraculous. 

Tue First Iron Brrpcr.—We are charged, and in a much 
grosser form, with having stclen our iron bridges from France. 
The story, as told here, is worthy a moment's attention. About 
1757 a Lyonese painter, whose name M. Fournier does not know, 
occupied himself one idle day in sketching an iron bridge of one 
arch, of which the dimensions are given. It was intended to occupy 
the place of the St. Vincent Bridge. Calculations were made, and 
plans drawn in detail, and approved by the authorities, but not 
executed. “The ordinary destiny of first ideas! This poor in- 
dustry follows the fatal route spoken of by a Chinese proverb, upon 
which, if you have ten steps to make, you find that, having made 
nine, you are not advanced one quarter of the way.” So it hap- 
ened (following M. Fournier) to this poor painter, who got nothing 
bat vexation for his pains; until an English engineer, passing 
through, heard of this abortive project, got acquainted with the 
painter, gave him a few guineas for his plans, &c., and returned to 
London to make fame therefrom. The final result was the bridge 
of Wearmouth.—“ Discoveries : New or Old,” in the British Quarterly 
Revie. 
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MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
Ordinary Meeting, October 15th, 1861. 
Dr. J. P. Joie, 
Mr. John Whalley was elected an ordinary member. 

A rarer was read by G. V. Vernon, Esq., F.R.A.S, M.B.MS., 
“On the Irregular Barometric Oscillations at Geneva and on the 
Great St. Bernard, and their Relations to the Mean Temperature and 
the Fall of Rain.” 

The object of this paper was to deduce the effects produced 
upon the irregular oscillations of the barometer by considerable 
difference of elevation. The station at Geneva is the observatory 
under Professor Plantamonr, and is 1,335ft. above the sea. The 
station on the St. Bernard is the Hospice, and the observations made 
there are also under the direction of Professor Plantamoug; its 
height is 8,173ft. above the sea, and, consequently, 6,838ft. above the 
Geneva station. 

The maximum amount of oscillation oceurs at Geneva in 
January, and the minimum in August. ‘The maximum at the 
St. Bernard occurs in December, and there appears to be two 
minima, one in June and the other in August. 

Upon the whole the amount of oscillation appears to diminish as 
the mean temperature increases, the minimum amount of oscillation 
oveurring somewhat later than the maximum temperature. 

The maximum number of oscillations occurs at Geneva in 
August; and there appear to be two minima, on in February 
and another in November. At the St. Bernard the maximum 
number occurs in August, and a single minimum in November. 

The mean daily amount for the year at Geneva is 0-1069in. 
annual amount, 39°0719in.; at the St. Bernard—daily amount, 
0-U865in. ; annual amount, 31-5941in. 

The total annual number of oscillations is, at Geneva, 171°3 


President, in the chair. 


















St. Dernard, 157-2. 
is St. BERNARD. 
Six winter months .... ... se. 844 sn 908 
Six summer months ... ... 860 «. 810 


1848 was the year of maximum oscillation, and i857 of minimum 
oscillation. 

A vumber of oscillations above the average at Geneva 
accompanied by a less amount of oscillation than a number of 
oscillations below the ‘ At the St. Bernard the exact 
converse of this holds 

In January, Februa and December, a temperature above 

the average, at Geneva, is accompanied by & greater amount 
of oscillation than when the temperature is below the average. 
During the remaining 
For the year a temperature below the average is accompanied by a 
larger amount of oscillation at Geneva than when the temperature 
is below the average. 
At the St. Bernard a temperature 
months of August and September, giv r amount of oscilla- 
tion thana temperature below the avi ; # the other months 
of the year the converse of this holds good. For the year a tempera- 
ture below the average gives the largest amount of oscillation, as at 
Geneva, 

A number of oscillations in excess of the average at Geneva, in 
the months of January, March, June, July, August, and November, 
is accompanied by a la wnount of oscillation than when the 
number is below the average; during the rest of the year the con- 
verse holds good. For the entire year an increased number of 
oscillations is accompanied by an increased amount of oscillation. 

At the St. Bernard a number of oscillations above the average, in 
the months of January, February, March, April, May, August, Sep- 
tember, and November, is accompanied by a larger amount of oscil- 
lation than when the number of oscillations is below the average. In 
the remaining months of the year the converse of the above holds 
good. The mean of the year gives the same results as Geneva. 

A rainfall above the average at Geneva is accompanied by a larger 
amount of oscillation, in every month of the year, than when the 
rainfall is below the average. 
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above the average, in the 












February, March, May, July, August, November, and December, is 
accompanied by a larger amount of oscillation than a rainfal! below 
the average; during the remainder of the year the converse of this 
exists. 

On the mean of the year a rainfall above tae average is accom- 
panied by a less amount of osciilation than a rainfall below the 
average. This result is curious, being the direct converse of what 
was obtained for Geneva. 

The conclusions which may be drawn from this investigation are 
the following :—As we ascend in the atmosphere the amplitude of 
the irregular diurnal oscillations of the barometer diminishes, more 
especially in the winter months, the summer months having an 
amount of oscillation not differing much from that of less elevated 
stations in nearly the same geographical position. 

Excessive rainfall at stations of moderate elevation appears to be 
accompanied by a larger amount of oscillation than when the rain- 
fall is below the av At more elevated stations it appears as 
if this law was reversed, and, if found to be so, will be a very im- 
portant fact. 

Temperature below the average for the season greatly increases 
the amount of oscillation. 
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A Ramway Tunne, unper Herperperc Castie.—A sad misfortune 
seems to be impending over the magnificent old ruins of Heidelberg 
Castle, in consequence of the railway tunnel which is being taken 
through the hill upon which the ancient building stands. Since 
the commencement of the works several rents and fissures, some of 
them serious, have made theirappearancealong the whole length of the 
eastle walls. In the lower parts of the structure, as in the chapel, 
and especially in the cellar with the great tun, the injuries are more 
considerable than in the upper apartments. With a view to inquiring 
into the cause and extent of the dan and the prevention of 
further mischief, a commission has been convened by Herr von 
Bayer, the conservator of Baden antiquities. 














months of the year the converse of this exists. | 


TRIAL OF THE WARRIOR. 
(From the Times of Friday last.) 


Tuts ship, the first afloat of England’s iron-clad navy, made her 
official trial of speed at the measured mile in Stokes Bay, near 
Vortsmouth, yesterday, in charge of Captain Broadhead, command- 
ing the steam reserve at the port, and under the supervision of 
Mr. Lloyd, engineer-in-chief to the Admiralty; Messrs. Murray 
and Miller, heads of the engineering department of the dockyard; 
and Mr. Eames, acting inspector afloat. Messrs. Matthew and 
Holliday represented the builders of the machinery, Messrs. Penn 
and Sons, Sir Johu Pakington arrived at Portsmouth the previous 
night, in order to be present at the trial of the ship, for the con- 
struction of which he had given the order when in oflice, since 
which time he has always displayed the deepest interest in her 
progress up to her triumphant suecess of yesterday—a success 
unparalleled in the history of steamships of war as regards their 
rate of speed at the measured mile. Among other visitors on 
board during the trial were Mr. Isaac Watts, the designer of the 
ship, and Chief-Constructor of the Navy; Admiral H. Collier; 
Mr. Peter Rolt and Captain Ford, of the Thames Lron Shipbuilding 
Company; Mr. Craddock, master builder, of Portsmouth Dock- 
yard; Commander Herbert, her Majesty’s ship Excellent; and 
other officers. Since the ship's cruise on Monday her funnels 
have each been lengthened 6 ft. to improve the draught of her fur- 
naces, Which, during the trial of yesterday, was found to answer 
most effectually. By temporary up and downcast airshafts, on plans 
suggested by Capt. Cochrane, the ventilation of the engine-room and 
stoke-holes had also been improved toa great extent, on an average in 
the latter to as much as 30 de: at, and by the results of the 
temporary experiments of yesterday it is anticipated that they may 
eventually be rendered as cool as those of any other steamship of the 
nivy. A great deal remains to be done to remedy this defect at 
present, but, from the energy which Captain Cochrane has already 












less 





| displayed in the matter, and the success which has already attended 
| his efforts, the subject may be safely left in his hands 
| got her anchor and turned ahead from her moori 
j at 9.50 a.m., and first steamed out towards the } 


The ship 
it Spithead 
» Light vessel. 
Between the two light-ships the ship’s head was turned round and 
laid for the trial ground in Stokes Bay, through which two runs 
were made before fairly entering on the mile, owing to the boilers 
partially priming. The first run was entered upon at 58 min. 22 sec. 
past 10, the engines at the time making 54 revolutions. The distance 
Was run, with the tide, in 3 min. 38 sec., which gave the ship a speed 
of 16°514 knots. On the second mile the revolutions of the engines 
were 54; the time 4 min, 57 sec., against the tide, and the speed in 
knots 12121, The revolutions of the engines on the third run 
were 54}, time of the run 3 min. 38 see., the same as the first run, 
and speed also the same, 16011 knots. The fourth run the engines 
made 23} revolutions, the time in which the run was made being 
4 min. 50 sec., and the speed of the ship 12°413 knots. On the 
fifth run the revolutions of the enginesagain reached their maximum 
point, 55, the time being 3 min. 43 sec., and the speed of the ship 
16°142 knots. In the sixth and concluding run the engines made 34 
revolutions, the time being 4 min, 47 sec., and the ship's speed 
12-543 knots. These runs give the following results :—First mean 
speeds in knots—14°338, 14°338, 14-463, 14-278, 14343. Secondmean 
speeds—-14,338, 14-400, 14°370, 14°310. True mean speed—that is, 
the actual speed attained by the ship as shown by the results of her 
six miles’ trial—14°334 knots. The ship had 760 tons of Nixon's 
navigation coal on board, of the same quality as that used on board 
her Majesty's yacht, Victoria and Albert, and four months’ provi- 
sions under hatches, together with all her sea stores, drawing 
26ft. Sin. of water aft, and 25ft. Gin. forward. The average 
pressure of steam was 22Ib., the vacuum in the condensers being 
25} Ib. The propeller was an improved Griffiths’, of 24ft. Gin. 
diameter and 30ft. pitch. The temperature in the engine-roem 















| ranged from 82 deg. on the platform to 92 deg. at the back of the 


| cylinders. 


| The indicated horse power of the engines was 5,560-8. 
> 7 


At the St. Bernard a rainfall above the average in the months of | almost 


In the forward stokchole it ranged from 94 deg. to 
109 deg., and in the after stokehole from 382 deg. to 129 deg. 
It is 
unnecessary to add here what has been said several 
times before, that the engines worked in a most satisfactory man- 


| her, as the speed gained by the ship yesterday, and the accounts 


| object fired at if within reasonable distance, wherea: 


which have already been published of their previous perform- 
ances will sufliciently satisfy the public mind on that point. It is 
almost equally unnecessary, for the same reasons, to say that there 
was a total absence of vibration in the ship, the only feeling ap- 
proaching to that great destroyer of our steamships of war being 
the mere beat of the screw in its revolutions through the water. As 
an illustration of this the Warrior could fire her 100-pounder guns, 
forward and aft, when at full speed, with a certainty of hitting the 
a wooden ship 
would fire the same guns with a certainty of not hitting the object. 
In fact, it would be impossible to say how wide the shot—from, say, 
the Duncan's 100-pounder—would go from the mark fired at when 
the ship was under full steaming power. This is, of course, owing 
to the great amount of vibration always existing at the extreme ends of 
wooden steamships of war, a vibratory movement which the Warrior, 
most fortunately, does not possess, The speed attained by the Warrior 
places her at the head of the British navy in that particular. 
Previously the Mersey bore the honours of being the fastest of her 
Majesty’s ships, but these have now been wrested from her by her 
iron sister. ‘The Mersey, on her trial, attained a speed of 13-290 
knots when in sea trim, with a 5,308 tons displacement, an indicated 
horse-power of engines of 4,044°5, and a nominal horse-power of 














| 1,000. Comparing with this the 8,800 tons displacement of 
the Warrior, with only an additional 250-horse power to 
assist to drive it through the water, the results of the War- 


Steepte Jack at Lixcotx.—“ Steeple Jack” appears to be not an | 


individual, but a genus, or et least a species. Mr. J. Woodman, a 
uative of Lancashire, who has gained the cognomen of “steeple 
Jack,” has been fixing a lightning conductor toa lofty shaft attached 
to Messrs. Hartley's steam flour-mill at Lincoln. In attaining the 
top of an erection, howerer great its height, Woodman, like his 






confréeres, uses neither ladders nor scaffolding, but commences his 
work by flying a kite, to which is attached a guy-rope, directly over 
the building he intends to mount. As soonas the kite has attained 
a sufficient altitude, and the line is brought immediately over the 
building, the guy-rope is pulled, the kite lowered, and a communica- 
tion is thus formed with the operator below. —Builder. 





2 COTTON AND OTHER Crops In Ecyr?t.—The news of the severe 

age caused to the Egyptian crops by the sudden rise of the Nile 
beyond its ordinary annual point has been received with regret, not 
only on account of the especial value this year of all kinds of grain, 
‘otton, and other produce, but also because it will add to the 
difficulties of the Viceroy in the attempt he has commenced to 
retrieve, by economy and other means, the finances of the country. 
Considered in its bearing upon Manchester this partial destruction 
of cotton is of considerable, although not of vital, importance. The 
supply we have been accustomed to obtain from Egypt has amounted 
to about 3 per cent. of our aggregate importations. Last year the 
arrivals from that country were rather larger than usual, and 
were 108,734 bales, out of 3,169,669 bales from all parts of the world. 
lhe statements now are that the losses from the floods will probably 
be equal to about one third of the crop. Supposing that our receipts 
of Egyptian are in consequence diminished one-third, it will make 
a difference of about £400,000. It is commonly found, however, that 
the tirst accounts of all disasters of this kind prove to have been 
exaggerated.— Travers’ Circular. 





























rior’s trial of yesterday cannot be looked upon otherwise than as 
a great and unexampled success, both in hull and machinery, and 
full of promise for a successful future for our iron ships. The rea 
trial of the Warrior will, however, be on her seagoing trial trip. 
There is a vast difference between a ship making her experi- 
mental runs in a landlocked position like Stokes Bay and a cruise 
off the Western Islands, the latter accompanied by a moderately 
rough gale. It has been said, in reference to these matters, that 
the world is supposed to be pretty full of fallacies, but that one of 
the greatest is to take the speed of a ship at the measured mile as 
the speed of the ship during her future career. Like the favourite 
for the Derby, the ship on the morning of the race is in the 
finest condition, and, admirably jockeyed, goes a tremendous pace 
for a time, but can no more continue the pace for any great length 
of time than the horse could keep up his speed to St. Paul's after 
having won the blue ribbon of the turf. This is quite true, but 








| still valuable comparative results are gained by the Admiralty from 





these trials, and by the same results we can place the Warrior 
as immeasurably the swiftest and steadiest of her Majesty's ships. 
The weather was exceedingly favourable for the trial, a nice 
breeze prevailing from the north-east, furnishing a good'‘draught tothe 


| ship's fires,and, being off the land, gave smooth water along the ship's 


course. ‘lhe coals used are from the Aberdare pits, “ Nixon's 
navigation coal,” from the upper four foot seam, and which, as we 
have already stated, have been used on board her Majesty’s yacht, 
and very highly reported upon by Captain Denman. From experi- 
ments carried out in Portsmouth yard it has been found that this 
description of coal possesses 20 per cent. greater power than the ordi- 
nary Welsh coals. ‘The trim of the Warrior yesterday was 12in. 
more by the stern than it was on Monday last, and it appeared to 
have a very beneficial effect upon her when at full steam, the 
volume of water under her bows being much diminished yesterday, 
and the immense rush of water over her screw, which prevailed on 
her trial outside the Wight, towards her after body, being also 
sensibly lessened. At the conclusion of the trial Captain Cochrane 
entertained Sir John Vakington and his other guests to luncheon. 
After “ The Queen,” and the usual loyal toasts had been given, and 
duly honoured, Captain Cochrane proposed “ The Health of 
Sir John Pakington, and Success to the Warrior.” Sir John, in 


replying, said that it was one of the most gratifying days of his } 





life. He had been anxious to see the Warrior in her seagoing con- 
dition, and what he had seen that day had far exceeded his warmest 
expectations. He begged to congratulate Captain Cochrane upon 
the great suecess of the day’s trial and the triumph of the 
ship. He was also glad to be able to congratulate Mr. Watts, as 
the designer of the ship, Mr. Lloyd on the arrangements con- 
nected with his most important department, Mr. Peter Rolt and 
Captain Ford, representing as they did the builders of the ship 
—the Thames Iron Shipbuilding Company—and also Mr. Mat- 
thew, who was present, on behalf of Messrs. Penn, the builders 
of the ship's machinery. He hoped in the gale of wind which it 
was understood the ship was going in search of that she would 
acquit herself as creditably as she had that day done. He and bis 
colleagues had felt great anxiety at the time in ordering a ship to be 
built of so novel a construction, and in proportion to that anxiety 
were his pride and gratification on the present occasion, Success 
must depend in a great measure upon the hands to which the ship 
was intrusted. The duty of appointment by a change of Govern- 
ment had fallen upon his successors, the present Board, but it was 
impossible for them to have placed the Warrior in better hands than 
in those of Captain Cochrane, whose good health he begged to 
propose. Captain Cochrane replied in suitable terms expressing the 
pride he felt in commanding so noble a vessel. Mr, Peter Rolt, in 
replying on behalf of the Thames Iron Shipbuilding Company, 
said that, in their construction of the Warrior, he trusted they had 
satisfied the country, and that the ship, by her doings that day, had 
satisfied the world. 

The ship anchored at Spithead shortly before one p.m., and 
visitors and officers on board afterwards returned on shore in the 
Fire Queen steam tender, Master-Commander Paul. 











A NEW STEAMSHIP LINE. 

Tue line of vessels to which Mitchell's Steam Shipping Journal 
alludes in the following article exists, we believe, only in the ima- 
ginations of its promoters, and these, we apprehend, include few if 
any substantial names. The programme is interesting, however, and 
we copy it for the criticism of our readers. 

“*The Transatlantic Express Steamship Company,’ forming tv 

run improved Great terns to New York under seven days, but of 
only half the tonnage of the big ship, have the experience of Brunel 
and Russell as their guide. The new steamers will be 600ft. in 
length, 75ft. breadth, and 30ft. in depth from the upper deck to 
the keelson. Onthe spar deck will beagrand saloon under the 
hurricane deck 500ft. in length, with 164 state rooms entering 
into it. The sides will be the longitudinal partitions springing from 
side kelsons. The breadth of the saloon will be 25ft., and height 
10ft. Gin. The draught of water will be 17ft. to 18 ft.; so that from 
the load-line to the top of the hurricane deck will be 22 ft. Gin. 
From the water level to the upper deck will be 12ft., and then 
5ft. bulwarks. The ships will be built in three water-tight longitu- 
dinal bulkheads from bow to stern, which will give them enormous 
strength. This structure converts the ships below the load line to 
perfect tubular divisions, taking the form of three distinet ships. In 
addition to the fore-and-aft bulkheads the intereepting: cross par- 
titions will afford additional security, and give alteget! er 50 water- 
tight compartments, so that the vessels will be near'y unsinkable. 
The two side longitudinal partitions ave 25{t »part. and thus as 
the ships are 7/ft. beam, they make three equal divisions of 25ft. 
The boilers, coals, and machinery are to be in the two side 
sections, which leaves the middle division of 25ft. from stem to 
stern free from all breaks. The main, lower, and orlop decks will 
be fitted with 836 state-rooms; and each cabin being seven feet 
square, and holding only two passengers, they can afford accommo- 
dation of this sort to 1,991 persons, and carry besides 5,000 tons of 
cargo. ‘They are to be propelled with two screws, one under each 
quarter, and two side paddles. Each set of screw engines will be 
fixed longitudinally, to avoid lateral jar, and they will have new 
modes of connecting rods. ‘The paddle-wheel engines will have no 
centre shaft, except a small one, witha pinion on each gearing work- 
ing into toothed wheels on each engine shaft. By this contrivance 
the screw and paddle on one side can turn ahead, whilst the ones 
on the other side can back astern. The ships can be steered by the 
machinery if the steering gear were carried away; and they would 
never require sails to bring them up to the wind, therefore masts 
and yards may be dispensed with, and so lessen the tendency to 
rolling from top weight. An ordinary steering wheel is to be pro- 
vided, but the ships are to be steered by acombination of steam and 
water cylinders. As an extra precaution side fins or rudders will 
be fixed, worked on an emergency by a geared shaft, spur wheel, 
and spindle, led to a capstan or steam shaft. Patent beam travellers, 
for running the cargo to and from the hatchways, will be attached 
to all the between decks. The warming is to be done by steam 
pipes, and flexible hose will be attached to smother fires by vapour. 
The process of ventilation by trap valves and updraught pipes, 
deseribed in our columns last week, is to be adopted. ‘T’o afford 
light below the floors will be intersected with honeycombed iron- 
framed glass. There are many other minor contrivances to render 
the ships healthy and agreeable to passengers; but the grand point 
is the speed. Itis intended to give them large engine power, not 
necessarily to work always at high pressure, but to supply an abun- 
dance of steam. The nominal horse-power of the engines will equal 
the Great Eastern’s, although the ships will not be more than half 
hertonnage. It is estimated that their total displacement will be 
rather over 8,000 tons, and that the midship, or greatest section of 
displacement, will be near upon 1,200 square feet. When loaded 
they will draw eighteen feet, or nine feet less than the Great astern, 
and altogether their depth of hold will be twenty-eight feet less. 
From their light draught of water and displacement, coupled with 
an indicated horse-power four times their nominal, or 9,000, it is 
confidently affirmed by the promoters and patentees that a maximum 
speed of thirty statute miles will be attained; but for the object 
sought to be gained—-namely, making the passage from Bristol to 
New York in less than seven days—an average of seventeen knots 
only is requisite. If these ships accomplish this rate of speed they 
will command mails, specie, and passengers.  Dranch lines of 
railways to the Bristol Docks, and down to the river's mouth, are in 
contemplation. ‘The Great Western Railway has guaranteed 4 per 
cent. on the stock to construct one line, and the others will be done by 
independent companies forming for the purpose, Another part of the 
project is to call for mails at Milford Haven, and off Queenstown 
for latest. telegrams and Irish letters and newspapers. It is pre- 
sumed that, taking into consideration the contemplated rate of speed 
of these new express steamers, the Holyhead and Dublin route would 
not catch the vessels at Cork, supposing the mails to leave London 
and the steamerto start from Bristol Channel at the same hour, 
unless the machinery of the latter broke down; but, as all the pro- 
pellers are to be worked by independent sets of engines, four diffe- 
rent sets must give way, before the ship would be left without 
propelling power. 














Macuixe ror Makina Concrere.—-A simple machine for this 
purpose jis used in Germany. It is composed of a cylinder 13ft. 
long and 4ft. diameter, open at its ends, and turning upon an axis 
inclined to the horizon, ‘lhe stone and the mortar are thrown from 
a barrow into a hopper, which delivers them into the cylinder at its 
upper end. The mixture is effected by the rotation of the cylinder, 
whose lower end delivers the beton either into barrows or cars. 
The interior of the cylinder is smooth, and lined with sheet iron ; 
the proportion of the materials is made by regulating the number of 
barrows of mortar and those of stone cast into the hopper. At one 
place the cylinder was inclined to the horizon one-thirteenth ; it 
made from fifteen to twenty turns per minute, and the mixture was 
perfect. The cylinder was driven by a belt passing directly over 
its outer surface. Motion was given by an engine which worked 
at the same time a strong mortar-mill. ‘his machine easily made 
from 104 to 181 cubic yards in ten hours.—Builder, 
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GAS LIGHTING IN THE CITY. 
Ar the last weekly meeting of the City Commissioners of Sewers, 
who are charged, among other public functions, with the whole of 
the public lighting, the subject of the supply of gas to the citizens at 
large, which is now exciting public attention and comment, was 
brought under consideration. A deputation from the ward of 
Bishopsgate-street. presented a memorial, signed by about 500 of the 
inhabitants and agreed to at a public meeting, setting forth that the 
metropolis Gas Act, about to come into operation, while destroying the 
protection afforded to the citizens by the Great Central Company’s 
Special Act, does not guarantee to the consumers a supply of gas of the 
requisite illuminating power and purity; that the mode of testing the 
gasand the difficulty of proving the supply of bad gas, together with the 
power given by the new Act to the companies of substituting a more 
expensive quality of gas than is now used, are detrimental to the 
interests of the consumers, and give facilities for evading the Act. 
It also stated that the supply of gas to the City having hitherto 
been satisfactory, the citizens ought to have been exempt 
from the operation of the general Act; and that the Great 
Central Company, to whom they have looked for protection 
against former exorbitant charges, had afforded no reas 
justify its combination with the other companies to raise: the 
price of gas. Deputy Pilcher charged the Great Central Com- 
pany with bad faith in raising the price of their gas from 4s., which 
they had all alone held out as their maximum charge, to 5s. 6d. per 
1,000 feet. He added that, under the new general Act, which over- 
rode their special Aet, the companies, the Great Central among the 
rest, might raise the price to 5s. 6d., and, by substituting cannel for 
ordinary coal vas, even to 7s. 6d. per 1,000 fect. He moved that the 
memorial be referred to the Special Committee on the new Gas Act 
to consider and report. Dr. Abraham, in a speech of some length, 
reiterated all the objections he had frequently before urged to the 
commissioners against the new Act, and against the part which the 
Great Central had taken in promoting it, as being prejudicial to 
in the city. Ile complained that the new 
cinally propounded to Parliament, was meant 
fo protect s of the consumers in general, was even- 
tually cons or the exclusive benetit of the com- 
panies, and he especially commented upon the anomaly presented 
by the Great Contral ( ty, Which was avowedly set on foot in the 
public interest ten ve ins ago, to break down a monopoly, now 
uniting themselves with the metropolitan companies in general, to 
frustrate the heali!\y results of competition and the operation of 
free trade in an article now of almost universal eonsumption. THe 
adverted to the circumstance that Alderman Dakin, the chairman 
of the Great Central, had said the new Act required that the gas 
companies should supply gas of an illuminating power 20 per cent. 
above that guaranteed by the existing Aet of the Great Central. 
He contended that was erroneous. The Act of the Great Central 
bound the company to supply gas eyual in illuminating power to 
12 wax candles, while the new statute bound them to a light 
equivalent to 12 sperm candles. He cited Dr. Letheby to show that 
the inerease of light in 12 sperm, as compared with 12> wax 
candles, was only from 13 to 14 per cent., and not 20 per cent. 
Alderman Dakin, interrupting him, said he had stated the dif- 
ference to be 20) per cent. on the authority of Professors 
Graham and Brande, and, however much he ‘was disposed to 
defer to Dr. Letheby in) such « matter, he still retained 
that opinion. He was willing, however, to take it at 14 per 
cent. Dr, Letheby, who was appealed to by the court, said perhaps 
no two men had given more, or, indeed, so much, attention to that 
subject than Mr. King, of Liverpool, and himself. Mr. King had 
nude at least 1,000 experiments upon it, and he (Dr. Letheby) 
double that number, and they had both arrived at the same result, 
namely, that the difference between sperm and wax was 14 and not 
20 per cent. Dr. Abraham, resuming, related the history of the new 
Act in its passage through Parliament, and contended that there was 
no instance of a bill affeeting people, who had no power to defend 
themselves having been so essentially altered. He complained par- 
ticularly of the meter-rate under the new bill, citing a recent 
instance where a man who wished gas to be laid into his premises had 
to agree to pay the Imperial Gas Company for the meter arent equal 
to 15 per cent. upon its cost. He said for nine years the Great 
Central had supplied gas to the City of a satisfactory quality and 
price; let them continue to do that, but let them not saddle the citi- 
zens With losses arising from their own mismanagement. Alderman 
Copeland, M.1., reminded the court that the Great Central Company 
Was expressly set on foot to ensure competition in the supply of gas, 
and so to cheapen its price. He believed that the days of chartered 
yas companies were numbered, and that, before twelve months 
clapsed, gas for general consumption would) be manufactured at the 
pits mouth. Within the last few hours he had seen things con- 
nected with gas which proved, beyond doubt, that, before long, every 
man might be able to make gas for his own consumption. He added 
that the inhabitants of the ward with which he was connected felt 
that the attempt of the Great Central to raise the price of gas was 
most oppressive—Alderman Dakin, the chairman of the Great 
Central, replied to the strictures passed upon it by the previous 
speakers, Ile remarked Upon the heartlessness of the suggestion of 
Dr. Abraham, that holders of gas property should be content with a 
dividend equal to that of the public funds, forgetting that in the 
Great Central alone a quarter of a million of money was invested 
by the public, and that, of all others, property in gas was the 
most precarious in its tenure. When that company was started it 
was as much part of the bargai 
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them of 10 per cent. as that the consumers should have gas at 4s. per 
1,000ft. It was owing to the indomitable perseverance of some half- 
a-dozen men, who subscribed large sums of money, that the com- 
pany was set on foot. They ventured upon the hazardous experi- 
ment of commencing operations with a subseribed capital of 
£91,640, upon ouly £68.000 of which were the calls responded to by 
the shareholders. Of the £58,000 about £45,000 was subseribed by 
the directors, engineer, and other parties not locally interested in the 
question as consumers of gas; so that, in 1850, €13,000 represented 
the interest of the bond fide gas consumersgin the City willing to con- 
tinue the then agitation, Heespecially remarked upon the factthat the 
company was now actually paying £1,000 a-year, and bad reeently 
paid double that sum, annually to liquidate a debt due .o their late 
contractor for supplying, in the public interest, gas of an excessive 
iuminating power. Ile pointed out how the new Act, which the 
Great Central was obliged to adopt, limited the future dividends of 
the companies, bound them under penalties to supply gas of a high 
degree of purity and illuminating power, and contained other 
stipulations in the publie interest; and he warned Dr. Abraham 
against entering upon any crusade against the new law, seeing that 
agitation, inasmuch as it might waste the funds of the com- 
panies in again defending their interests before Parliament, would 
only retard the time when they would be able to reduce the price of 
gas. ‘The discussion was continued by Mr. Saunders, Deputy 
Pewtress, and Deputy Elliott, the two last of whom defended the 
Gat Central Company, and eventually the motion was 


The court then, after transacting some routine business, adjot 
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THE EXHIBITION AT FLORENCE, 

Tre Times’ correspondent gives an interesting account of some of 
the inventions exhibited at Florence. “ Nothing,” he says, “in the 
whole of this vast department of the Exhibition struck me as more 
wonderful than Caselli’s pantelegraph. ‘The illustrious inventor has 
established a communication between Florence and Leghorn, and 
himself attends at the Crystal Palace to exhibit the results of his 
portentous contrivance, He has the pale countenance, the feeble 
frame of the student, the deep look of concentration of the thinker, 
the modesty and gentleness of a man of real worth. He was a dis- 
ciple of Nobili and Amici, those distinguished natura! philosophers, 
so much for the increase and diffusion of electro- 
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magnetic science. Tis pantelegraph, as it is generally known, is in- 
tended for the transmission of messages immediately from the hand 
of the writer, conveying a fac-simile of every word and syllable, 
and bearing the full authenticity .of the hand and signature. A 
banker at Paris or London may thus, hereafter, draw a cheque upon 
Turin or Florence, which his correspondent will honour at sight, 
being as sure of the identity of the document as if he had the very 
paper on which it is written. I have looked on for some time on the 
working of this apparently magic machine, and have scen it write 
under my inspection now three, now four lines of Dante in the very 
handwriting with which the correspondent was at that very moment 
tracing them on the prepared paper in Leghorn. Tresently a lineal 
drawing of a portrait of Dante, which was being delineated 
at Leghorn, came into life before me, line by line, shade by 
shade. Anon, again, it was a pattern design for a_ lady's 
embroider 


. In one word, it is the reproduction, at a distance, 
of anything that pen er pencil can produce. A small point, 
somewhat like the hand of a watch, runs semicircularly, 
moved by a very simple machine, upon a chemically-prepared 
paper, tracing almost invisible lines, the egate of which 
soon embodies the words, line by line, or the various parts of the 
design, till the whole stands before us. The action is so rapid that 
the average transmission is of twelve words in a minute, being some- 
what quicker than the usual mode of telegraphic communication, 
with the avoidance of all possible mistake or equivocation. Caselli 
has exhibited his invention before the French Emperor, who assured 
him ‘The pentelegraph did great honour to Italy, and was a disco- 
very of which France herself might be proud.’ A communication 
between Florence and Paris is soon to be established. 

“Another Italian invention likely to play an important part in 
the railway world, and which is now doing important service to 
Italy itself, is the boring machine, propelled by condensed air, by 
which the tunnel through Mont Cenis is being made. Its inventor 
is Sommeiller, a native of Savoy or Aosta, but one of those who 
have chosen Italy as their country. One of the boring machi 
now here for inspection. 

*A machine of hardly less importance is exhibited by Aqudio, an 
engineer, member of the Italian Parliament. It consists of a con- 
trivance for moving railway trains up and down inclined planes by 
means of ropes, and to which water power will be as efficiently 
applied as the steam engine. Instead of one rope drawing a train 
by a powerful engine Aqudio has contrived to divide the action 
between two ropes, one of which, flat and strong, is to bear the 
weight of the train, the other is to impel it upwards, or slacken its 
downward motion. Instead of the engine he puts two apparatus at 
the two ends of the rope, by which the moving power is divided 
between the rope on either side of the train, so that the gravitation 
of the train on the rope is reduced to one-fourth of what it was in 
any of the rope systems hitherto in operation. By this plan, which 
I have neither the time nor the technical knowledge to describe in 
all its minuteness, the following results are confidently anticipated : 
—l1. Perfect safety in the ascent and descent of trains on any incline, 
as, besides the ordinary cheeks aud the moving rope, the train 
relies on the flat rope, which is independent of its motion, and is 
made strong beyond the possibility of accidents, 2. Greater facility 
of following ‘narrow turnings in the road, owing to the diminution 
of tension in the moving rope. 3. Greater length of the moving rope 
itself, owing to its lightness and the diminished strain upon it. 
This rope would be only the weight of a kilogramme for every 
metre of road, and only one centimetre in diameter, while the 
ropes now in use are of the weight of five to six kilogrammes for 
every metre of road, Aqudio calculates that his rope will work for 
a distance of eight to ten kilometres without interruption, while at 
present, in great inclines, the rope seldom exceeds two kilometres, 
and is usually one English mile in length. Ienee Aqudio does away 
with the necessity of frequent stations, reduces the wear and tear; 
of the rails, owing to the use of heavy engines, and altogether puts 
an end to the interruptions consequent on the breakage of the repe, 
as, even if his slender and unburdened moving rope snaps on one 
side, traction on the other side is sufticient for the continuance of 
the journey. 

“The Minister of Publie Works, Peru has empowed the 
inventor to make experiments of his contrivance on the inclined 
track of railway at Dusino, on the Turin and Genoa line, which 
had been abandoned precisely on account of the steepness of its 
acelivity. If these experiments succeed no doubt Italy will 
derive immense advantages from the discovery, both by being 
enabled to construct railways on its frequent mountain passes, on 
very bold inclines, and also by substituting water power for steam 
engines in many, indeed in most localities. No fear is entertained 
as tothe interruption of traflie in very sharp frosts, as the Som- 
meiller boring machines on Mont Cenis have been able to do their 
work through the whole of the late severe winter. The quantity 
of water necessary to set the Aqudio apparatus in motion is 
trifling.” 
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Tueory or Consemprion,—In the sitting of the 8th of the Academy 
of Medicine Dr. Piorry read a paper on the treatment of plithisis, 
in which he developed the following propositions :-—1. Pulmonary 
phthisis is combination of multifarious variable phenomena, and 
not a pmorbid unity. 2. Hence there does not and cannot exist a 
cific medicine against it. 3. Therefore neither iodine nor its 
tincture, neither chlorine nor sea salt, nor tar, can be considered in 
the light of anti-phthisieal remedies. 4. There are no specifies 
inst phlthisis, but there are systems of treatment to be followed in 
order to conquer the pathological states whick constitute the dis 
orders. 5. In order to cure consumptive patients the peculi iy 
tions under which they labour must be studied and appreciated, and 
counteracted by appropriate means. 6. The tubercle cannot be cured 
by the use ofany remedy, but good hygienic precautions may 
vent its development. 7. The real way to relieve, cure, 
the life of consumptive patients is to treat their various ] 
states, Which ought to receive different names according to their 
nature, 8. Consumption thus treated hes often been cured, and 
oftener still life has been considerably prolonged. 9. DP hthisis should 
never be left to itself, but always treated as stated above. 10. 'T 
old methods, founded on the general idea of a single illness ealle 
phthisis, are neither scientific nor rational, ve. T 
methodical diagnosis of thy various pathological states whi 
stitute the malady will dictate the most useful treatment for 










































} From tHE Arctic Reaions.—Lovers of arctic navigation 
will be glad to hear that Dr. Hayes, who actended the late Dr. Kane 
ist Voyage in seareh of Sir John Franklin, and who after- 
wards proceeded to the North in the little schooner United States, 
has returned to Upernavik, in Greenland, in sefety. Dr. Hayes 
(whose account of his strange adventures in the ie Regi 

been so much admired) sailed from Ups ] 
1860, northwards, and arrived on the 2 
Harbour, about eight miles north of 
i about 78 a 
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20 hares were slain. Of the animals m 
nomer Sontag died while absent on an excursion in December ¢ 
with the Greenlander * Hans,” the same who, it will be remembered, 
accompanied the steward, Morton, in his expedition to the supposed 
“Open Polar Sea” of Kane, and who, smitten with the charms of a 
Cape York beauty, afterwards abandoned the expediti nd re- 
mained among the natives at Cape York. Dr. Hayes himself under- 
took an excursion with sledges, on the 4th of April, 1861, from which 
he returned on the 28th of May, having reached, as itis asserted, 
the high latitude o f r Sea” was found, but 
only the strean , 
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of Winter H mr i eached Upernavik on the 31st of ust, 
whence Pr. Hayes hoped to sail for New York on or about the 6th 
of September. The Doctoris said to « xpress | dosire again to be 


able to proceed to the North with serew steamers. 
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THE GREAT EASTERN. 
We have at length, in the graphic narrative from our corre- 
spondent, published in yesterday's Times, a full and reliable account 
of the mishap encountered by the Great Eastern. His letter shows 
that the ship was sent to sea in the most wretched trim and disorder, 
every movable in her being free to thrash and tumble abcut at every 
roll. But it also shows that, as to strength of hull and engines, the 
great ship was all that could be desired; and this is a point of the 
highest importance, for weakness was the chief trouble appre- 
hended. But ships must not only hold together and keep afloat ; 
they must be guided with ease and celerity by apparatus of unfailing 
sth and durability. In this respect the Great Eastern failed, 
for it appears that she would come out of the trough of the sea 
before her rudder broke. Now it may have been that her helm 
could not be moved far enough—we know that her steering-gear 
was always troublesome—or that the official investigation will show 
a mere accidental, not a radical defect. Let us suppose the worst, 
however—that she could not be steered at all in a heavy sea. It 
would be idle to say that she had not headway enough, on account 
of the loss of her paddles; ships must be steered ata much less speed 
than nine knots, or they are failures. How is this grand defect to 
be certainly remedied. Mr. Edwin Stevens built a vessel, some 
years since, which, having a maximum speed of only cight 
miles, was turned end for end in one minute and a half, re- 
peatedly, without using the rudder, or mak any headway 
‘ver. She had two screws, one was backed, the other driven 
‘arious steamboats and sea-vessels, having disconnected 
vheels, have been spun round on their own centres, entirely 
irrespective of the steering apparatus. To say that the Great 
Eastern would not have done the sme thing, similarly arranged, is 
to say that she could not move at all, for it is a simple question ef 
power, and there was power enough in her to lift her into the air 
bodily, at the rate of a fathom a minute. Nor is there any reason 
to doubt that movi one of her paddle wheels forward and 
backing the other would have brought her out of the trough 
of the sea, or that disconnecting one and driving the other 
would have done it. Mr. Scott Russell’s original plan was to put 
in this disconnecting apparatus. But there were no paddles at all— 
they had been carried away. True, but must all ships have weak 
paddles because the Great Eastern had them? Her wheels had no 
out-board bearing; the arms started from a short hub and ran 
diagonally, or “dishing,” in the worst possible shape for lateral 
strength. It would be the easiest thing in the world to make strony 
paddlewheels and to disconnect them so as to spin the ship around 
without any rudder, 

But is there not a still better remedy for this radical defect, and 
fcr others which, having nothing to do with seaworthiness, have 
much influence on economy? ‘T'wo screws, actuated by all the pro- 
pelling power of a full-powered ship, must and will steer her in 
the manner shown, Are they not superior in other particulars ? 
In the first place, all ships*small enough to enter harbours—and 
this is the practical limit of size—are certain to roll. As we have 
before remarked the Great Eastern never did roll in an ordinarily 
rough seaas much as smaller vessels; but, whenwe come to measure 
her by the hurricane billows of the Atlantic, even her depth and 
beam are so trivial, compared with their mountain proportions, that 
roll she must ; there is no help for it; and those philosophers among 
us who criticise the Great Eastern because she does roll had better 
begin their rudiments. It is as ridiculous as their other profound 
criticism that she is a failure as to speed. Perhaps they expect 
1-horse power to move either one ton or four tons at the same speed 
—just as it happens. The London 7imes—the great Reliable—was 
to have her go at twenty knots; Mr. Scott Russell built her for 
fifteen, and fifteen she runs. The paddle-wheels of a large ship 
then, being, say twice as far from the centre as those of an 
ordinary ship, rise and fall, come out of water and bury themselves 
in it, and strain and race, to twice the ordinary extent. So serious 1s 
this difliculty in small vessels that the screw, which sticks to its 
work most of the time, instead of flourishing in mid-air, has been 
largely employed, and is gaining favour on all rough seas. Double 
this difficulty, and the necessary loss of power, risk of breakage and 
strength, and hence weight of parts, become formidable defects. 
Two distinct means of propulsion were put into the Great Eastern, 
for two excellent reasons, first, to avoid disaster by the possible 
failure of one; secondly, to distribute the weight over a larger 
buoyant area of bottom, and so avoid local and excessive strain in a 
sea-way. ‘The fact that she steamed off a nine knots without strain 
or leak, minus paddles and rudder, is a striking indorsement of these 
principles. But will not two serews accomplish still better results ? 
Their engines and boilers can be put anywhere within the 
length of the ship, and so distribute the weight, while either 
may propel the ship independently of accident to the other or 
its engines. Besides, the style of engine could be greatly improved. 
The very short stroke and outrageous ions now due 
to the small space between the central t and the side 
of the vessel would give place to the small cylinder and long stroke— 
that excellent feature of American steamboat engines. Two- 
thirds of the Great Eastern’s power was in her screw; hence 
another screw, instead of her paddles, would increa her speed. 
But we believe that, with such a beam, three screws would perfect 
the method of propulsion. If paddles are to be abandoned no more 
than nine knots can be got out of one screw, for there is not depth 
enough to make it larger. Two screws of the maximum depth would 
hardly do more than fifteen, and eventhese would be too deep for 
most harbours; and that they would be clumsy and lose power is 
already proved by the Great Lastern’s history. 1 of three 
screws could be made shallower and lighter, the engines could be 
better distributed and proportioned, a “tL could | 
obtained, and, if one should fail, there would 
That they would work harmoniously is a matter of practice. — Two 
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screws, closer together than the three would be, are now Working 
well on large number of Atlantic, Sound, and Lake boats. 

While the Great Eastern has these radical defects, then, we fail to 
diseover the first inherent, radical, or necessary clement of failure 
in large ships, because they are large. On the contrary, the Great 


Eastern’s defects may be remedied in accordance with, not mere 

lation, but practice, as we have shown, while she has : lready 
elf all that could be expected or desired in many im- 
i In one particular, however, she has not even 
She has not, as as Wwe 
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proved her 
portant particulars. 
yet been so fully tested as we could wish. 
can learn, tried the strength of her back by alter 
her ends and her centre in a head sea of the | . 
There is certainly no evidence that she would be ined; and, ii 
it proves nothing against large ships; for if the ! 
he V i Bridge can hok 
d without any centre support ¢ 
of ships of any length is a mere question of proportion. 
We are aware that the general verdict ublic is that the 
Great Eastern is unmanag | rge ships must 
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arge ships cannot be 
low speeds,in a high sea, all they have to d 
pelling power of the ship in such a manner as to force ti 
the required direction. That this is not only feasible, but. 
reasons stated, an improvement in other particulars, is so | 
matter of practice that there can be no 1 
subject—New York Times, 8th October.—|T 
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THE WELLS OF LONDON. 


In the last report of Dr. Letheby to the City Commission of 
Sewers it is stated that the water from twelve of the City pumps 
has been analysed during the quarter, and the results, as in the 
former cases, show an enormous amount of saline and organic 
impurity. Altogether there have been thirty-four of the City 
pumps examined, and in every case the water has been fouled with 
sa drainage. There is not one of these pumps that derives its 
supply from the deep strata of the London basin ; and, excepting the 
pump in Glover's Hall-court and that in Guildhall-buildings, none 
of them furnish water that is fit for domestic purposes. At the best 
of times of them yield water which contains 
to 130 grains of saline and organic matter in the lon, and all of 
them are excessively hard from the altered products of decomposi- 
tion. The knowledge of the composition of the soil through which 
the water passes should warn us of the danger that ma any 
moment arise from its use. It may be that it has often been drunk 
with impunity, and that it has rarely shown any imnx diate mani- 
festation of its morbific action ; but it cannot be that the products of 
corruption can be constantly admitted into the tone in body without 
danger of insidious mischief, and there is the still greater 
danger of the impurities of the soil passing unchanged into the 
water, and being a source of quick and certain injury. The water 
from the City wells is constantly changing fact, it is hardly the 
same from hour to hour; for the soil through which it passes is 
pierced in every direction with drains and sewers, and is charged 
with every species of corrupting refuse, which passes in variable 
proportions into the porous strata from which the water is pumped. 
This ought to tell not merely the disgusting nature of the 
supply, but also of the dangers which lurk within it. Experience 
has shown that wells like these are liable at any moment to receive 
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the leakings from a cesspool or sewer, and thus to be the immediate 
eause of fatal disease. In the autumn of 1854 there was a sudden 
and serious outbreak of cholera in the parish of St. James, West- 
minster. The course of the diseasc was confined to a nal area in 
the neighbourhood of a favourite pump in Broad-street; and soon 
it was remarked that, of 75 persons who died during the first 
days of the visitation, 61 had been drinking the water of the 
pump. It was also remarked that among persons who were 
living in the same street, and occasionally in the same houses, 
those only were attacked who drank the favourite water of the 


pumps in fact, in a number of cases which were particularly inve’ti- 
gated it was ascertained that persons who lived at a distance from 





the parish, and who had the water sent to them because of its sup- 
posed goodness, were seized with cholera and died. A full inquiry 
into all the circumstances of the matter proved that ‘the well had 
hecome cl L with cesspool drainage, and had thus acquired its 





poisonous action. Again, in the cholera visitations of 1848-9 and 
1853-4 there were two striking examples of the influence of such 
water in the propagation of disease. ‘The southern districts of 
London, comprising nearly a fifth of the po spulation of the metro- 





polis, vere visited most severely with cholera at both of those out- 
breaks, and the persons who suffered most on each oceasion were 
those who drank the worst quality of water. The inhabitants of 


those districts are supplied by two rival 
their water from the Thames at 


who obtained 
parts of its course. In 


companies, 


different 





one case the water was charged with a larger amount of organic 
matter than in the other; and, although the conditions of the 
population were in every other respect the same, yet this had 
the effect of augmenting the mortality to a frightful extent. In 


the second visitation of the disease the cireumstances of the supply 
were changed, the water of the old company, which was once the 
worst, Was then the best, and the severity of the disease was changed 
likewise; for those who partook of the still bad supply suffered as 

before, and their mortality was three and a-half bes vreater than 
their neighbours. The town of Neweastle-upon-Tyne was supplied 
with comparatively pure water in the year 1849, and then it suff re we 











hut litthe from cholera; whereas, in the visitation of 1853, when 
there was so¢calamitous a loss of life from this disease, the water 
supply was made impure by the drainage from the sewers. The 


same effect was the result of the same cause in Hull, in 1849: and 
other examples may be cited in which the converse happened, as at 
Exeter, where the inhabitants, after having suffered severely 
from chok in 1852, obtained pure water, and escaped it; 
ravages. Nor are the percolations from the graveyards ‘ 
city injurious; experience has demonstrated that this also 
is a prolific source of disease. Sir James Macgregor relates that 
when the British army was in Spain about 20,000 soldiers were 
buried in a rather small space of ground; this was done in the 
course of two or three months, and soon the troops, who drank the 
from the wells of the neighbourhood, were attacked with 
dysentery and malignant fevers. The cause the mischief was 
clearly traced to the hardly recognisable impurity in the water from 
the shallow wells. Here, however, in the chure hyards of this city, 

there are the remains of ten times such a buried army undergoin; 

decay ; and in the whole of this metropolis, ina space of not more 
than 218 acres of soil, there were buried, not long as many as 
50,000 dead in the year. Ina generation of thirty years this would 
give us 1,500.000 of ye, “age bodies in the surface soil of 
London; and through these the water percol to find its way 
into the porous stratum which supp lies the shallow wells. At best 
the of this fe orruption is but impe fect, and the presence of 
ammonia and saltpetre tells of the process of decay, a indicates 
the dangers which accompany it. 

All these considerations have forced upon Dr. Lethel A the 
clusion that water from rivers and surface wells, 
the refuse of drains and the soakings from gr: 
public use, 
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(on the network of the Great Russian Railway Company) 1SOft. 
g, the work being executed for the most part by workmen seut 
lrance, who have thus braved a temperature which even 
ianus resist with some difficulty. The same firm is about to 
execute on the second section from Vlaadimir to Nijni fourteen 
bridges, three of which are from 3¢ to 1,000ft. lea ; i? 
tar » across the river Po at Plaisance has just b ep entrt 
ench “ houses of construction,” viz., MM. Parent, Schaken, 
Co., whose workshops w* been transferred from 
Fires, near Lille, and MM. F. Cail and Co., Paris 
ri » Which will have a length b tbout 900ft. with traz 
0ft. opening, will form the junction between the Lombardian 
and Central Italy railways 
Mr. Grivrirns on tHE Tron Trapr.—Mr. 
] is - ular :—* In the iron trade of South 
erly week, there is invariably a fey 
d sell material « every tind 
hess rvenes. Few transact we, therefore, 
piace ig nin, wile | is ly held by the pig 
iaike stocks of all kinds in d ease, We set 
0 reason to expect the least weakn in the pig market during the 
month of November. The improve 1 pe { of the iron 
i samply contirmed by the scarcity of pnd bars, the de- 
la which is increasing eve day. I quantities of 
i te pigs continue to come into district, ] ularly Barrow 
rkington ; but this again ce isthe ¢ ity of the 
for * require at least two tons of our own argillaceous n: . 
yevery ton of hwmatite. The demand for 1 factured iron of 
| kinds is steady, and the makers of cheap iron have raised their 
ice 2s. 6d. per ton—some ail sheets, which have been sold 
ry low, are 5s. per ton than they were er vd fe 
eet and boat plates being ient to keep the ills of th lis- 
trict in full operation at prices whi pay very much better. e 
ad, likewise, to report an improved demand for nail <a The 
coal trade has improved consi¢ lerably ; on the other hand there is no 


change in the market for ironstone. 
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RecLAMATION OF LAND IN TRELAND.— my tract of pay 2,000 acres 
in extent, has been reclaimedsfrom Lough Swilly by Mr. M‘Cormick, 
M.P. for the city of Derry. On this new made land he has some 
500 of the finest specimens of cattle, sheep, and pigs, and employs a 
steam plough capable of turning up six acres per day. 






Banta San Francisco Ramway.—The directors state, in 
their report, that the second and third the railway 
(about twenty-four m iles in length) were officially inspected and 
approved | by the esident of the Province and the Fiscal Engineer of 
the Brazilian Government on the 6th, and opened on the 9th of Sep- 
tember last. The works on the remaining portion of the railway 
are progressing in the most satisfactory manner. Sup] lementiaury 
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contracts had been entered into with Mr. John Watson for the 
completion of the works by the end of the year 1862, when 
the whole line will be opened for public tratiic. The main- 
tenance and working of the railway will be carried on by 
Mr. J. Watson, for his account and risk, until the 3lst of Decem- 
ber, 1863. The directors have, however, reserve 1 the powe! 
to terminate this agreement at any time after the 31st of December, 
1862, by giving three months’ notice. The report of Mr. ¢ 

Vienoles, the engineer-in-chief, states that the trafic passing: ¢ over 


is carried on regularly and without any obstruec- 
The great station at the Caleada (Bahia terminus) 


the first section 
tive occurrences. 


remarks that experience proves that buildings constructed as 
in this case, of iron and Valentia slate, appear to be eminently 
suited for tropical climates, and, by the means of ventilation 


adopted, will be found as cool as any structure of equal magni- 
tude, either of stone or bri Up to the departure of the mail 
from Bahia the trains h ad run regularly over the whole leng eth of the 
three sections, about miles, Several parcels of sug ad been 
sent down by rail, and, the line having now reached oly confines 
of the great sugar and tobacco-producing districts, they may look 
for a conside augmentation of general traffic along the whol 
extent of line now opened. The operations on the fourth section 
during the last three or four have extended throuarbout the 
whole length of it. The the 1ifth are of a mor 
important character, and their completion is the key to the opening 
of the whole line to Alagoinhas. The principal work is the tunncl 
at Pojuca, 230 yards in length. Excellent progress has been made 
with the works on the sixth section, and the operations extend over 
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the whole length. For the last quarter the average number of 
persons employed on the works has been about 3,000, and by the 
latest return 3,100, and this supply will probably be kept wp till near 


the close 

enteret 

completion 0 

Algoinhas, on or 
: 


of the year. The supplementary agreements which were 
1 into with the contractor in June last provide for the perfect 
f railway stations and stock up to the terminus near 
before the 3lst of December, 1862, or year 
carlier than the time fixed by the original contract, and il 
years prior to the date limited by the concession from the Brazilian 
Government. The total expenditure to the 21st of September in 
London and the 30th of June in Bahia amounted on capital : 

count to £1,236,405, leaving a balane ainst the company of £29,869. 

Tue AntestaN Weti Av PAssy.—On this subject M. 
week, read a highly interesting paper to the 


one 


sever 











Dumas, last 
Academy of Sciences, 


| in which he gave a history of the undertaking, and of the diflicul 


is unfit for | 





| and even to 100ft.or 


Kind, has had to contend. The 
inated with the necessity of providing 
for the population of Paris, which in a 
1,200,000 souls to 1,700,000, thus 
of infection to which the waters 

Paris rests upon a stratum of 


ties with which the eng ginec ry M. 
idea of b ring this well or 
pure ind wholesome water 
short time had increased from 
materially augmenting the causes 

of the Seine are necessarily subject. 
chalk about 1,600ft. in de pth, covered with about 16Cft. of various 
strata of tertiz sf soil, and itself resting on nearly 160ft. of marl or 
clay, which is in contact with the green sands from which the well 
of Grenelle derives its supply. 
had established the fact that the water which these sands received from 
localities at a distance from Paris might be made to rise to the surface, 
125ft. above. But the experiment had only been 
tried for bores not exceeding a diameter of from 8in. to 1ft., yield 
ing a supply of from 450,000 to 1,000,000 imperial gallons of water 
per day. M. Kind came forward with an offer to bore a well of ¢ 
diameter of 2ft., yielding 3,050,000 gallons at an altitude of 824ft. 
above the highest point of the Bois de Boulogne. Though limiting 
his promise s tothe yield above stated he declared his conviction 




















th it it would reach 9,175,000 gallons, an assertion which most en- 
rineers considered exe erated, deeming it highly improbable that 
an increase in the diameter would increase the supply. On the 


23rd of December, 1854, the works were resolved on, and the spot 
chosen in the neighbourhood of the Boulogne, where the 
high temperature of the expected column of water might be turned 
to account. But the enterprise was fraught with difficulties whieh 
it required the unflinching perseverance of M. Kind to overcome, 
although, out of the 1,927ft. which constitute the depth of the new 
well, there were scarcely 100 offeri serious obstacle, and 
these were situated in the clay either r below the chalk 
stratum. On March 31, 1857, the bore had already reached 1,732f 
and water hourly expected, when sudde nly the tube of sheet 
iron which supported ihe clay was crushed by its pressure at a depth 
of only 100ft. from the top. This accident it took nearly three 
years to repair; a shaft of the depth of 175}ft. had to be dug close 
to the bore » through all the most dangerous strata, and lined partly 
with sheet, and partly with cast iron and masonry. Its diameter 
was 10ft. throughout the two-thirds of its depth, and Sit. Gin. for 
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MISCELLANEA. 


Tae “North Shore Flour and Rice Mill Company,” of Liverpool, 
are adve rtising . fora manager at £600 a year. 

Tue railway between Naples and Rome is being actively pushed 
forward. Altogether, 9,400 men are said to be e mployed on the line. 

RAYNER, the rnalman, who was indicted for manslaughter 
the coroner's inquest upon the North London Railway accident, 
been acquitted at the Old Court. 

Tue prospectus has been issued of 
The Electrician, 
and of teleg 
noster-row, 

A contractor's train ran off the line, on Wednesday morning, 
the Shrewsbury and Welsh 1pool liailway, killing two men on the 
spot, and, it is feared, fatally injuring two more, besides more or 
g six others. 

As an instance of human speed it may be stated that the Red In- 
dian “Deerfoot,” in his race on the 21st inst., ran four miles in 
20 min, 51} sec., or at the rate of 13°9 miles per hour, One quarter 
of a mile was made at the rate of 15°51 mile s per hour, Deerfoot is, 
unquestionably, the fastest among our “ fast men, 

Tne very heart of Nagpore, and - Ae utre of the cotton district, 
has been reached by inland navigation, the steamer Mayflower 
having ascended the Godavery river as far as Chanda, a distance of 
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a new journal to be called 
to be devoted to the interests of electrical science 
sraphy. The office of publication is to be at 32, Pater- 








thirty-six miles. The river and the railw: ay will compete for the 
traftic of Berar and Nagpore. 
Yue further issue of the 100-pounder Armstrong gun has 


been suspended from the Ordnance 
further orders, except where an exchange 
of the Hero, 90, serew, which vessel has 
for a p rfect one 


until 


case 


at Portsmouth 

is required, as in the 
ged her 100-pounder, 
tore. The Warrior 


stores 


excha 


from the 








has had the steel vent-pieces her Armstrongs exchanged for 
wrought-iron ones, 

Dunne the week ending 19th October, 1861, the visitors to the 
South Kensington Museum have been as follow:—On Monday, 
luesday and Saturday, free days, 7,040; on Monday and Tuesday, 


free evening 
publie Gd.), 1 


20; on 





three students’ days (admission to 
tudents’ evening, Wednesday, 155. 
14,426 From the opening of the mus+um, 2,511,638, 

ON trial of the Briton, on Wednesday, at Southampton, her 
engines, of 120 nominal horse-power, worked up to an indicated 
power of 716 horses, the ratio of indicated to nominal power being 
nearly 6 to 1. When will the expression “ nominal power,” which 
means neither power, nor diameter cylinder, ner capacity 
cylinder, and which, moreover, is estimated by half a dozen diffe 
ent all giving different results, be driven out from engi 
ing phraseology ? 

A prospectus has been issued of a 
to be called “the London and Lancashire, 
£1,000,000 in shares of £25 each. The 
respectably constituted, and includes 


the 


111; Total, 





one 





the 





on ot 


rules, neer- 


new fire insu company 
with «a capital of 
Board of Direction is very 


several Liverpool merchants, 


rance 








As the company do not propose any novelties of management, it is 
to be presumed they rely for business in a great degree on their 
Lancashire connections. At the same time they are said to have a 


prospect of valuable support in the city of London, 
Tue last advices fram New Zealand state that the Railway Bill 
for the town and streets of Nelson had passed through both Hous 


of the Assembly, and only awaited the Governor's assent, which 
he was certain to give. The railway was progressing satisfacto- 
rily; 150 men were constantly at work upon it, and several sex 
tions were completed. The laying of the permanent way and 


ballasting for eleven miles had been let upon favourable terms, and 
it was hoped to commence bringing down chrome ore for shipment 
by the Ist of January next, It had been ascertained that there 
would be a saving of £5,000 upon Mr. Doyne’s estimate. 

Tue Ke lipse, 4, screw steam slo py has bee n tested at the measured 





mile for the trial of her engines previously to their being passed 
over to the Government authorities by the contractors, Messrs. 
ht. Napier and Sons. The vessel is fitted with horizontal air pump 


trunk engines, 200-horse nominal power. She was tried at full and 


| half boiler power, with the following results: -With full boiler 
power she attained an average speed of 101 knots; revolutions, 98; 
pressure of steam, 20; vacuum, 25; draught of water aft, 10ft. sin 
forward, &ft. With half-boiler power she attained a speed of 9-274 
knots, 76 revolutions, She was also tried at turning the circle, 
which was accomplished in 4 min. 5 sec., and the half circle in 
2 min. 30 sec. Common serew pitch, 16ft.; diameter, 11ft. 
Tue trattic receipts of railways in the kingdom for the week 
ending the 12th of October amounted to £565,420, and for the cor 


the rest. It was a work of extreme difliculty. Cast-iron tubes, of 
the thickness of four-fifths of an inch, were starred or cracked 
in all directions, as if they were mere glass. More than once 
the workmen refused to risk their lives in this work, and 
the city engineers had to. set the example of pel sonal 
courage. This stupendous labour was not brought to an end 
hefore the 13th of December, 1859. The old orifice was then | 
cleared, and the boring recommenced, and continued with- 
out any further accident to the depth of 1,804ft., when the 


tube, composed of wood strongly hooped with iron, and ending in a 





bronze pipe, 6Uft. of which were fitted into the wood, the remaining 
10ft. being free, stuck fast in such a way as to render all further 
progress nearly hopeless. However M. Elie de Beaumont having, 
upon a mature examination of the specimens brought up by the 


borer, declared water to be close at hand, it was resolved that the 











bore should @e continued with a small diameter, to be afterwards 
enlarg * if necessary. Water was found for the first time at 
1.894ft ut, as we know, remained a few metres below the level of 
the orifice. A second tube, of sheet iron 27}in. in diameter, jin. in 
thickness, and 170}ft. in length, 40ft. of which were loopholed in 


order to let the water pass, was sunk, and soon stopped in the clay. 








be boring was now resumed, to attain the largest diameter, until 
the 24th of September last, when M. Kind saw not only his promise 
fulfilled, but even his hopes, to a certain extent, realised. Th 
bronze tube has remained where it was, but the concentric one of 
sheet iron has sunk to 1,246}{t. M. Dumas here quotes M. Miclial, 








Inspector-General of the Works of the City, who has arranged in a 

















table the relative variations experienced up to the 2nd inst. in the 
yicld of the ty oe Passy and Grenelle: but on this score we 
] later account, ttin r that the decrease in the latter does not 
e ne-f arth of its yi ld prior to the 25th ult. On the 2nd inst. 
thi ~ well at Passy was 4,412,500 gallons in twenty-four 
hie . Dumas attributes the diminution of the yield at Grenell 
to a ‘im Mil ton of pressure, and is inclined to believe that when 
the tube at Passy shall have been brought to its normal altitude of 
256ft. above i level of the sea the yield at Grenelle will again rise 
to its former figure, or nearly so. M. Elie de Beaumont has ascer 

tained that the strata traversed at Passy are nearly the same a 

those met with at Grenelle. As to the chemical nature of the water 
at Passy it seems, until further analysis, to be nearly the same as 


that of Grenelle ; the t mperature is also the same, viz. 82-4 deg. Fah. 

Whether other wells may be bored elsewhere in Paris without 

injury to the two existing ones is a question which experience 

alone can decide. Tho well at Passy has cost nearly rt arty and 
3 2 


will yicld water sufficicut for the wants of 500,000 inh i 





last year to £555,720, showing an of 
£9,700. The receip ts of the eight ri Lilways heving their 
termini in the metropolis amounted to £264,414, and for the 
responding week of 1860 to £261,347, showing an increase of £! 


responding week of increase 
gross 




















The increase on the Kastern Counties Railway amounted to £1,335 ; 
on the Great Northern, to £4,052; on the Great Western to £2,203; 
on the London and Blackwall, to £6; on the London, Brighton, and 
South Coast, io £176; and on the London and South Western, 
to £668—total £1,440. But from this must be deducted £3,215, the 
decrease on the London and North Western, and £2,155 on the 
South Eastern, together £ 3, leaving the inerease, as above, 
£3,067. The receipts on the other lines in the United Kingdom 
amounted to £301,006, and for the corresponding period of last year 
to £294,373, showing an increase of £6,633, which, added to tas 
increase on the metropolitan lines, makes the total increase £9,700 as 
compared with the corresponding week of 1860, 

Tue Surrey Volunteer Engincers, a fine corps, having their head 
quarters in Prospect-place, St. George’s-road, Southwark, have re- 
solved to form within their ranks a company of firemen for active 


service in the borough of Southwark. A provisional committee, 
appointed to make arrangements for embodying the corps, state that 
every endeavour will be to render it useful and eflicient. 
They believe that the m« of the new brigade, instructed in the 
duties of military engineers, will make excellent firemen, and they 
add that powerful military engines will be supplied for their use, 


Thicke 


The orderly-room of the volunteer corps has been opened as the 
temporary oflice of the brigade, The movement has already 
received the support of the Rey. Hugh Allen, D.D., St. George-the 
Martyr, Southwark, who has consented to act as chaplain; Major- 
General Sandham, R.E., Messrs. Maudslay and Field, Messrs 


Apsley Pellatt and Co., } s Shand and Mason, Captain Shaw, 
the successor of Mr. Braidwood, is of opinion that the new company 
























will render material assistance to the firemen of the London Brigade, 
and he has promised to give them all the assistance in his power, 
‘Tue following appointments of naval engineers have been made 
since our last : . Ward, of the Indus, coutirmed as chief engineer, 
and ¢ ap} M vinte qd additional to the Asia for charge of the machine ry of 
the . 8. Ashworth, promoted to engineer, additional to the 
Cumbi riand,. for the Fearless; H. C. Jones, engineer to the Fisward 
for charge of the machinery of the Spitfire; D. Driscole, promoted to 
7 sec oat assistant-cngineer in the cow head 1d; J. Mather, first- 
class a tant-engineer to the Fi ud for the char of the 
I rr of tl Investigator; George II , first-class assistant- 
eugincer to the Pembroke for charge of the machinery of the Magnet; 
A. N. Miller ting second-class assistaut-epgincer to the Firebrand, 
vice Jone I. Harris, first-cl issistant-engineer super 
numerary in the Indus, confirmed ; “Pet r M. Kuight, first-class 
assistant-cngineer to the Dotterel; James J. Finch, secoud-class 
assistant-engineer to the Industry; William Rowley (1), acting 
second-class assistant-engineer, additional, of the Russell for the 
Hind, confirmed ; George I’. ell, acting engineer, additional, in the 
Cumberland for the Zebra, contirmed; W. H. Bambury, first-class 
assistant-engineer, transferred from Plymouth to Portsmouth ordi- 
nary; Samson Grundy, acting second-clis ussistant-cngineer, 


additional, to the 
| 


Asia for the Myrtle; Robert Hall, acting second- 
ineer to the Asia for the Stork. The following 
oflicers now borne additional of the Blenheim, for service in the 
Violet tender, have been ap pointed additional of the 3B lenheim for 
service in the Hy mtend -— William Roberts, 1 t 
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ROUTLEDGE’S SELF-ACTING FEED APPARATUS 
FOR STEAM BOILERS. 

Tuese improvements in self-acting feed apparatus for steam 
boilers, the invention of William Routledge, of Salford, near Man- 
chester, will be understood by referring to the illustration, which is 
a side elevation, with the exception of the cistern, which is shown 
in section. The boiler has a stand 4 for supporting the closed 
cistern c, which has in the interior the float d of any suitable 
material. To the top of the float is jointed the rod or wire e, which 
passes through the metallic stuffing box and is connected to the 
chain g, which is passed over the float wheel h, and has at its end the 
balance wight «% The float wheel works loose on the stud j, 
bored to form one of the bearings of the shaft £, on which is fitted so 
as to move freely a tumbler lever /, with a weight m. The said tum- 
bler lever is turned over from one side to the other by two adjustable 
studs x and o attached to the float wheel, and the arm of the lever 
each time it turns over either way comes in contact with a pro- 
jection on the quadrant p, which is fixed to the shaft 4, and gives 
simultaneous motion to the two levers gq and 7. The lever q¢ is 
attached by the rod s to the water supply valve ¢, the seating being 
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fitted to the water supply pipe u, one end of which communicates 





with the top of the cistern e, so that when the valve is open the 
cistern is suppled with water. The other lever 7 is attached by the 
rod v to the steam valve iw, the box of which is fixed to the cover 
of the cistern, and also connected to the steam pipe « provided with 
a cock y, and fixed to the boiler, so that when the valve and cock 





are open the steam communicates with the boiler and cistern, giving 
to both an equilibrium of pressure. Near the top of the cistern, 
below the cover, is placed a distributor plate 2, perforated with 
holes, which divide the supply water into numerous jets, similar to 
rain, thereby causing «® more sudden condensation of the steam in 
the cistern; and also when the steam is admitted the plate prevents 
any shock or disturbing action upon the float. At the lower part 
of the cistern is the feed pipe a', provided with the back pressure 
valve 6', which allows the water to pass to the boiler, but prevents 
its return to the cistern, 

In the figure the steam valve is open, and the water supply valve 
shut, in which condition the water, by its gravity, descends through 
the feed pipe a! into the boiler, As the water is lowered in the 
cistern the float falls with it, moving the float wheel 4, and causing 
the stud x to turn over the tumbler lever /, which acts upon the 
quadrant p, which shifts the levers q and 7, so as to shut the steam | 
valve and open the water supply valve to the cistern, and supply it 
with water; and when the float has risen to a certain height the 
stud o reverses the tumbler lever, which shifts the quadrant, causing 
it to reverse the levers q and r, and shut the water supply valve and 
open the steam valve, when the water descends as before, which 
operations are continuous and self-acting. 








Tue Crxcnona tn IxptaA.—The official papers published in the Ga- 
celle Supple ment have been few and far between of late. A memoran- 
dum by Dr, Brandis, of Rangoon, has appeared on the suitability 
of the Burmese hill ranges for Cinchona cultivation, and on the 
best site for a Sanitarium there. He would not commence Cinchona 
growing on any of the mountain ranges until the experiment has 
been more fully established in those localities in India where it is 
now being tried. But when the time comes for introducing the eul- 
tivation into our eastern previnces, Dr. Brandis recommends 
as the most suitable spot the collection of mountains between 
the Salween and Sittang, known as the Yoonzaleen range. } 
They appear to form an equilateral triangle with Rangoon 
and Moulmein. A little southward of the spot in question 
the mountains become a distinet watershed between the Salwen and 
the Sittang. In South America the Cinchona is found at an elevation 
of from 3,000ft. to 6,000ft. in the immediate neighbourhood of 
mountain masses which rise upto 18,000ft. and are partly covered 
with eternal snow. The Yoonzaleen mass contains peaks from 
5,000ft. to 8,000ft. high, The rainfall is greater than in the plains, 
and the temperature lower and more uniform. The rocks are 
granite, gneiss, and quartz. The vegetation is entirely tropical up | 
to an elevation of 3,000ft,, when teak disappears and pine forests begin, 
The population of the region is not above 1,500 souls. They are Sgan | 
Karens, most of whom live in a semi-savage state, but some of the 
villages are Christian, in connection with the American Baptist 
Mission.— Friend of Jadia. 
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Tne object of this invention, by N. and W. Cuthbert, of Newton- 
le- Willows, is to counteract the tendeneyZwhich is found in reaping 





and mowing machines, When in work, to move laterally, and also to | 





prevent the driving wheel from dragging or sliding when such 
machines are employed in eutting heavy or damp crops. These 
advantages it is proposed to attain by employing a broad driving 
wheel of a conical shape, that is to say, a wheel whose periphery 
has the form of the frustrum of a cone, and mounting the wheel on 
the opposite side of the machine to that at which the cutting appa- 
ratus is situate, in the manner to be presently explained. 

A, A, is the main framing; B is the broad conieal driving wheel, 
mounted on its axle with its largest diameter inwards, by which 
arrangement a tendency is given to the wheel to turn the machine 
out of the line of draft, or away from the standing corn; C is a 
spur wheel bolted to the arms of the driving wheel B, and gearing 
into the spur pinion D. This pinion D is keyed to and drives 
the shaft BE, which is capable of receiving an endway motion 
in its bearings. On the outer end of this shaft isa bevelled wheel FP, 
which gears into a bevelled pinion G, keyed to an inclined shaft I, 
for the purpose of giving rotary motion thereto. At the lower 
end of this shaft a erank I is fitted as usual, which crank is 
coupled by a connecting rod K with the sliding cutter for the 
purpose of giving the requisite reciprocating motion to the eutters 
L, L. Mis the platform, upon which the grass or corn falls when 
cut; N and 0 are two levers, the one N for throwing the bevel- 
wheel F out of gear with the pinion G, and the lever O (which drops 





into and fits between the collars, shown upon the shaft E), for keep- | 


ing the wheel in or out of gear, as may be required. The shafts for 
the horses are not shown in the illustration, but they are connected 
to the brackets I’, P, in the usual manner. It will now be under- 
stood that when the machine is in motion the tendeney which the 
great pressure and consequent leverage upon the whole length of 
the cutting apparatus has to draw the machine towards and into the 
standing corn or grass will, by the operation of the conical wheel, 
the periphery of which rests evenly upon the ground, be counteracted 
from that wheel, having the tendency to turn the machine in the 
opposite direction. 





THe InptAn Tevecrarn.—In one of the sections of nearly 500 
miles there has never been any fault, and those which do exist in 


the other sections are believed to be in shallow water. It is believed | 





that the line between Aden and Kurrachee can be repaired for £50,000. 
OrpNance Gosstr.—One day last week the members of the Iron- 
plate Committee assembled at Shoeburyness to witness a further 
series of experiments against plates, “ backed” in four different 
ways. One plate was placed against wood, one against an elastic 
substance, one against iron, and another against granite. The first 
shots fired from a 12-pounder Armstrong made no particular im- 
pression, but when Sir William’s 40-pounder was brought to bear 
upon the metal the effect was very different. The shots penetrated, 
and at once proved that the resisting power of these plans was 
inetlicient when opposed to the improved artillery of the present day. 
The iron and granite * backings” gave the gunners more trouble, 
thus showing the value of solid supports. The plates were only 2}in. 
in thickness, and were placed vertically. Mr. Fairbairn came up 
from Lancashire expressly to attend these trials, to which some 
importance was attached. We hear that Government has determined 
to take preliminary measures for making our great naval seaports 
independent of Woolwich Arsenal in the manufacture of warlike 
materials, with, probably, the only exceptions of the rifled guns, and 
rockets and gunpowder. Eventually, at no distant date, I 














the sub- 
arsenals at the out-stations will manufacture gun-carriages, car- 
tridzes, tubes, bullets, caps, fuses, and the multitudinous other 
materials and tools which now compose the really alarming and 
formidable lists of modern weapons of offence and defence. Already 








| at Priddy’s Hard, Portsmouth, and at Bull's Point, Devonport, partial | 


steps have been commenced; but the completion of the work, which | 


should render us in many points independent of one indefensible, 
unguarded, Woolwich, had now become too apparent for any longer 
delay in the matter. Accordingly, instructions have been issued for 
a board of officers of rank and experience to be formed, to go from 
port to port, take evidence, and tix the sites for the new arsenals.— 
alrmy a 7 Nary Gazette. 








» PERRY’S GUN BARRELS. 


‘Tnese improvements, by William Perry, of Wednesbury, appertain 
to that deseription of gun barrels known as twisted barrels, and con- 
sist in rolling iron of such a section that when twisted into a helix, 
for forming what is technically termed a mould, instead of the joints 
or edges abutting one against the other they shall overlap in such a 
way that the subsequent process of rolling shall tend to press the 
joints together rather than to open them. By this means twisted 


| gun barrels of a very superior kind for military and other purposes 





may be made as economically as common straight-grained barrels 
are now manufactured. Dut to fully appreciate the improvements it 
may be necessary to state that the present mode of making common 
gun barrels is by preparing the iron in a short thick piece of sufti- 
cient width to bend up, and welded so as to assume the form of a 
short stout tube, and in this condition or form such tubes are known 
and technically called moulds, and from which they are heated and 
gradually elongated by using an internal mandril, and passing 
the mould between suitable grooved rolls, repeating the operation 
until sufliciently elongated or reduced in thickness. 


/ - 
b Fic.e. eed a 























By the improved mode of making gun barrels Fig. 1 represents 
the section of a strip of iron, rolled of the shape shown, and Fig. 2 
represents a coil before welding, partly in section, made of a strip of 
iron of the section as exhibited in Fig. 1, the strip being twisted into 
the helical shape here shown to form what is technically called a 
mould. In this condition it is preferred to cut the surplus iron 
square, as at a, a, and through the dotted lines 4, 6, and after heating 
the mould to a good welding heat in ay ordinary furnace used in 
the making of gun barrels it will be ready to pass through grooved 
rolls for the purpose of welding the helical joint and elongating, 
before doing which is inserted a mandril, as represented at Fig. 3. 





Tue Warnior.—Immediately before going to press we learn, on 
what we believe to be reliable authority, that the Government have 
marked their sense of the great scientific skill displayed in the con- 
struction of the Warrior by bestowing a Companionship of the Bath 
upon Mr. Isaac Watts, the chief constructor of the navy, and the 
responsible designer of that remarkable ship. 
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HUNTER’S MOULDING AND SHAPING METALS. 
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Tuts invention, by James Hunter, of Cambusnethan, N.B., relates 
toan improved mode of casting wheels, rails, pillow-blocks, and 
other generally similar details, so as to obti ain hard and durable sur- 
faces thereto, as well as economy of time and expense in moulding. 

Fig. lis an elevation partially in section of the improve ments as ap- 
plied to the casting of the wheels used for the tr uns or small ear- 
riages used in coal mining; Fig. . is a sectional elevation of the 
arrangement corresponding to Fig. 1; and Figs. 3 to 6 are elev: itions 
and plan views of the castings produced by the ap paratus 3 Figs. 7 
to 10 are longitudinal and transverse sections, showing two modes 
of casting lengths of rail for tramways; Figs. 11 to 14 are aplan, 
longitudinal and transverse sections, showing the arrangement of 
the moulds for casting pillow-blocks or other generally similar 
details, 

The apparatus delineated in Figs. 1 and 2 consists of a rectangular 
framing A, formed by preference of cast iron; this framing has 
formed in the upper pat aserics of transverse recesses in which the 
mould boxes B are placed and fastened therein by means of wedges 
driven in between the faces of the recess and the mould box. The 
mould is formed of cast or wrought iron; the lower part b has in it 
acentral aperture through which the movable spindle or core C 
passes. This core piece is either of a circular or square figure in its 
transverse section, and it forms the central opening inthe cast wheel. 
If the wheel is intended to rotate on the axle of the carriage the 
central aperture is made circular, but, if the axle is to rotate, then 
the aperture in the wheel is made square so that it may be easily 
keyed thereto. The lower end of the rests upon the inner 
portion of the hand lever D, which is weighted at the inner part so 
that it remains ina horizontal position when not otherwise acted 

















core C 


upon. The lower part of the mould has also four tubular openings 
in which are fitted the prints E; these ave cither of a triangular, 
circular, or other figure in their transverse section, and they form 


the openings shown in the wheels F, Figs. 3 and 5. The uppe r part G 
of the mould is formed of cast-iron with a central opening bor the 
upper end of the core C to pass through. In this part of the mould 
two * wates ” or funnel-sh: aped ope ning s II are forme d; these open- 
ings taper downwards, and enter the internal cavity of the mould. 
The upper part G of the mould has formed on it four laterally 
extending handles I, by means of which the upper pari is lifted off 
or turned round : The parts of the mould being arranged 
as shown in Fig the molten metal is poured into the 
mould by means ofa pr le-lipped ladle, so that two streams of metal 
run simultaneously in by the funnels H. The moment the mould is 
fitted with the molten metal the workman turns round the upper 
part of the mould G, which has the effect of severing the metal at 
the small ends of the funnels H, and so leaves the surface of the 
wheel complete. The top of the mould is now lifted off, and may 
be reversed to get out the moulded pieces in fn funnels H; the 
hand lever D is depre ssed, which raises the core C, and with it the 
moulded wheel, which is now complete, and corresponds in figure to 
one or other of the forms delineated in Figs. The surfaces 
of the metal being inst: tly chilled by its contact with the metal 
mould, it is rendered very hard, and these wheels are con equently 
far more durable than those of the ordinary kind. 

Figs. 7 and 8 represent’in longitudinal elevation and transverse 
section an arrangement for casting the angle rails for forming tram- 
ways, and another modification is shown in Figs. 9 and 10. 

Fig.11 is a plan of the lower part of a box for casting pillow 
blocks ; Fig. 12 is a transverse vertical section taken on the line 1, 









3 to 6, 








and Pigs. 13 and 14 are sections taken on the line 3, 4, but ; lightly 
modified from each other in detail. —— 

Tur Late Mr. Henry Avstix, Exameer.--On the 9th inst. 
Mr. Henry Austin, civil engineer, died in the prime of life, sincerely 
regretted, Mr. Austin was a pupil of the late Mr. Robert Stephen- 
son; and assisted with the drawings for the (then) “phe and 


Birmingham Railway, and the London and Blackwall Railw: iy. He 


afterwards accompanied the late Lieutenant Waghorn through 
Italy, at 





the time the latter was arranging the overland route. 
Mr. Austin acted ; as honorary secretary of the Society for the Im- 
provement of Towns, that was founded by Mr. Hickson and 
others; and, on the establishment of the first board of health 





(in 1848) was appointer I secretary. He also acted for a time as joint 
secretary of the Sewers’ Commission. When the duties of the 
soard of Health wi ‘re undertaken by the Privy Council he was ap- 


pointed inspector under the new 
— till hedied. Mr. Austin married a sister of Mr. Charles Dickens 
nlammation of the throat, the result of a severe cold, was the 
proximate cause of his death.—Builder. 


Act, and continued to hold that 
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IEBSON AND RAMSDEN’S FRESH WATER 
APPARATUS 

Tuts invention, by Douglas Hebson and William G. Ramsden 
of Liverpool, and w hie his chiefly applicable for obtaining a supply 
of fresh water from salt or sea water on board steam ships, consists 
of a vessel of cylindrical or ‘other suitable form for containing 
the salt water to be ev: wpors ated. A ge pipe is attached thereto, 
so that steam from the boilers may be admitted into the salt water 
contained therein, either directly or after first passing r through a coil 
or other arrangement. of pipes or tubes, which, in some eases, it is 
proposed to place in the said vessel. By this means the salt water 
will be heated and evi tporate “l into steain. The said vessel is also 
provided with an exit pipe leading from the upper part thereof, by 
which the steam evaporate «l may be conveyed to a worm or other 
arrangement of pipes immerse din cold water, and thereby con- 
densed in the usual manner; but in the ease of steam ships having 
engines fitted with surface condensers, the said exit pipe from the 
evaporating vessel may be connected directly to these condensers, 
hy which means a partial vacuum will be maintained in the said 




















evaporating vessel, and the water contained therein will conse- 
quently pass into vapour more rapidly, and with a much lower 
temperature than the ordinary boiling point of water under the 
pressure of the atmosphere, and will thus require a less supply of 
steam to be drawn from the boilers. To increase the economic 
effect the pipe or pipes conveying steam from the boilers may be 
passed through the furnaces or uptake so as to superheat the steam 
before discharging it into the salt water which is to be evaporated. It 
is also proposed to surround the evaporating vessel with a steam 
jacket, or a covering of felt or other non-conducting material, so as 
to prevent loss of heat by radiation. In cases where a doukey 
is in use on board the ship the exhaust steam from it may 
lso be admitted into the evaporating vessel in the same manner as 
in the case of the steam admitted from the boilers. Suitable cocks 
and pipes are fitted for the purpose of regulating the supply of 
steam and water tofthe evaporating vessel, and also for blowing 
off the brine which accumulates in working the apparatus, 

Fig. 1 is a vertical sectional elevation of one modification of the 
apparatus shown constructed with an internal cylinder C to cause a 


engine 














circulation in the water to be evaporated; Fig. 2 is a top view or 
plan of the circular perforated pipe used in this modification for 
injecting the steam into the water. A is an inclosed dome- 
ended cylindrical vessel; B, lagging on the wy of cylindrical 
vessel to prevent loss of heat by radiation; C, Fig. 1, is an 
internal cylinder open at both ends to cause a P- ulation in the 
water to be evaporated ; D, water feed pipe; E, inlet steam pipe; 
F, Fig. 2, a perforated’ rose head, through which the steam enters 
the water; G, Fig. 1, a cireular pipe, which is perforated to allow 
the steam to be injected into the water; H, outlet pipe, which con- 
veys the steam to a condenser of ai any convenient form; I, a dome- 
shaped plate to prevent priming; K, blow-off cock; L, water 
gauge. 








SIMMONS’ IMPROVEMENTS IN MAKING CON- 
NECTIONS WITH GAS, WATER, AND OTHER 
MAINS 
Tus invention, by George Simmons, of 40, Frederick-place, 

Tlampstead-road, has for its object improvements in apparatus for 

making connections with gas, water, or other mains, and cisterns or 

boilers containing any liquid or steam. 

> is a longitudinal section; Fig. 2 a transverse section 
quem rh the stufling- box; and Fig. 3 a plan of the apparatus, It 
consists of a hollow box or cover, which is open, sufficiently large 
oe of a drill, boring bit, screw tap, either separately or com- 
binedly, and a plug or connecting piece of pipe having a cap or 
cock attached thereto, passing freely through such at one and the 
same time, or otherwise separately, as they may be placed in position 
during the operation to be hereafter deseribed, ‘The box has a slide 
or valve, which is for the purpose of rendering the same gas and 
water-tight when attached to a main, with or without a drill, screw 
tap, and piece of pipe, being inserted in such slide or valve 

accordingly as the box may be constructed. The part a, Figs. 1 and 2, 

hasa flange btoconnect the apparatus tothe gas or water main by means 

of clips or bands, with bolts and nuts or otherwise. The part @ has 

a seat d for the valve 7 to travel upon. A washer d! of leather or 

other compressible material well saturated with oi! or grease may be 

fixed on the seat d, and carried over the end cf the box, or this 











alve /, as shown. 


washer d! may be attached to the face of the slide v 

solts or thumbserews e, e, are screwed in at intervals in the part a, 
which, when turned round into their respective places, press the 
slide valve / to its seat d, and yet permit the same to slide without 


any escape of gas or water. The sides and ends of the apparatus 
may he made of any elastic material, such as india-rubber or leather, 
but it is preferable for general application that they should be made 
of metal or other rigid material which is gas, we ater, or steam tight. 
On both sides of the part a, Figs. 2 and 3, a rack /” is made with 
teeth and spaces fitted to the cogs of the wheels 4,4. A spring with 
small pin g is attached to the part a, to regulate the distance which 
it is desired that the slide 2 should travel. Glazed passages /, 
Figs. 1 and 2, enable the workman to see the drill or tap when in 
operation, Such passages may also be made, if preferred, in any 
other convenient part of the apparatus. A further precaution is 
taken for rendering the ap peratus gas-tight when fixed on to a gas 
main. A casing y, Figs. 1, 2, and 3, made water-tight, is fixed to 
the part a, but allowing of the slide 2 to move therein as required, 
and small pipes 4, 4, connect this casing with the compartments ¢, c, 
so that, when necessary, water is poured over the slide 4, and, by 
communicating with the compartments ¢, ¢, effectually prevents any 
gus from escaping during the operation to be here after described. 
The slide valve /, Figs. 1, 2, and 3, has accordingly, as may be 
required, two or three openings or stufling-boxes, having glands, 
where necessary, Working in such, bored to fit the stock of a drill, 
boring bit, screw tap, and piece of pipe or plug, so that when there 
are placed in their respective places in the slide valve 4, the openings 
thereof shall be rendered gas and water-tight. The slide valve /, 
Figs. 1, 2, and 3, has three apertures, the two marked r and w# beiny 
stufling-boxes, having glands for admitting a drill and tap resp 
tively. ‘The third aperture p admits a piece of gas or water pipe, 
with cap or cock attached thereto, Aud, in this instance, no stutling- 
box nor gland is required, as the slide valve / is made in two pieces 
across the aperture p, each piece having a flange g, Fig. 3. ‘Two 
washers, s, of leather, india-rubber, or other compressib!« 
material, are made to fit the face and semicircular part cf each piece, 
and the two pieces, with these washers intervening, are bolted 
together. It is convenient in some instances to make the slide valve / 
in one picee, and then it may be necessary to have the aperture p 
sufficiently large to pass freely through the same a cap or 
attached to the pipe to be connected to the main. A gland can then 
be made in two pieces, which, when bolted or otherwik se fastened 
together, with washers intervening, forms the aperture in such gland 
of the same dimensions as the outside of the pipe to be connected. 
The slide valve / is made to fit easily in its working part, and in 
Figs. Land 2, of suflicient length, so that at any time during its 
travel it shall cover any part of its seat d, without allowing thereby 
any gas or water to escape. ‘The valve may be made to work on a 
pivot, either horizontally or vertically, according to the shape given 
to the box. It may also, if preferred, be made to close the hole 
drilled in the main, Grooves m, m, are made on either side on the 
slide valve /, Figs. 2 and 3, from end to end; into which grooves 
the ends of the bolts ¢, ¢, are fitted, in order that the slide may pass 
along in regular course. Two pinions or wheels ¢, ¢, with cogs 
fitted to the racks /; /; move the slide / as may be required. ‘The 
wheels ¢, 4, and racks /; /; may be placed in any other convenient 
position in the apparatus. Three holes uw, w, u!', are made in the 
slide valve /, Figs. 1 and 3, at requisite distances to allow of ihe piu 
attached to the spring g falling iato the same, and thus regulate the 
travel of the slide valve / during the operation. 

When a connection is about to be made to a gas, water, or other 
main, . washer d! is well greased and the stuffing in the boxes, 
Figs. 1, 2, and 3, is oiled. The Manges gq, q, Figs. 1, 2, aud 3, are 
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then drawn tight together. In 7, 2’, is placed a drill x, of such 
dimensions as ‘will make in the main a hole suited for forming a 
thread in the same by means of the screw tap w. In the stuffing- 
box n, Figs. 1 and 3, 1s then placed a screw tap w, suited and equiva- 
lent in its thread to the screw at the end of the pipe vr. The screw 
tap w and drill 2 are made parallel in the parts that work in the 
glands, so as to move in the same regularly, and are of sufficient 
length to remain in the glands while they are passing through the 
surface of the main. ‘The glands are then pressed so as to render 
the apertures gas or wate x-tight. The piece of pipe v, Figs. 1 and 3, 
having a cock or cap attached thereto a one end and screwed at the 
other or open end, is fixed in the aperture p, The slide valve / is 
then fixed in the relative position to the part a, as shown in Fig. 1, 
aud the bolts e, e, are screwed in suffici f sntly tight to allow of the 
slide valve / moving on its seat longitudinally without any escape of 
gas or water. A washer vy! made of felt or other compressible 
material well saturated with oil or grease is then placed on the 
surface y. An iudia-rubber washer may also be attached to this 
surface y if preferable. The apparatus is placed on the main so as 
to bring the point of the drill over the part of the same where it is 
required to make the connection, and bolted thereto by means of a 
set of clips. The casing 7 is filled with water where necessary. A 
crosshead having a set screw in its centre, and yo ape by bars 
fixed on to the clips, is then raised over the drill 2, and, by means of 
a ratchet, brace, or other lever applied the part x! of the same, a 
hole is bored in the main. The drill a is than drawn out of the 
main until the point thereof clears the seat of the valve /, but it is 
still left in the apparatus. The‘yatchet brace and crosshead are 
moved aside. The pin g is drawn from the hole w, and the 
wheels 4, 4, being turned round, it drops into the hole w! so as to 
bring the serew fap w over the hole so made by the drill «. The 
drill is then entirely drawn out of the gland a, and the screw tap 
made with a similar thread to the one w, in Figs. 1, 2, and 3, is then 
inserted into the same until the fluted part of the tap shall pass 
through the stuffing in the box. The valve Zis then drawn into its 
position again, as shown in Fig. 4, by means of the v valve rod tl, A 
lever is applied at the part a! of the serew tap w, and the hole in the 
main is tapped, The serew tap is then dr uwn out of the main 
until the bottom part thereof clears the seat of the valve / The 
pin gis again raised, and the wheels ¢, 4, be ing turned round, the 
connecting pipe v is brought into its require: “d position b Vv the pin 4 
dropping into the hele wt, The connecting pipe is then inserted in 
the gland #!, so as to pass the serewed part of the same through the 
stufling in the box. The connecting pipe is then screwed into the 
main by means of a pair of plyers suitable for the purpose. The 
bolts connecting the flanges q, q, are then unserewed, and the two 
parts of the slide valve /are drawn asunder, The elips are then 
taken away and the apparatus is removed from the main, leaving 
the connec ting pipe v screwed into the same. 
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By means of this apparatus, 
pipe can be connected to as other main or boiler 
charged with any amount of pressure of gas, water, or steam, 
passing from such, excepting into the interior of the apparatus; but, 
where necessary, the gas or water so passed into the box may be 
drawn off by means of a small pipe with cock attached thereto being 
connected with the apparatus. 





ViraLSraristics.—The Registrar-General of Scotland reports that 
in the eight principal towns the deaths last month were fewer than 
in any September since the Registration Act came into operation, 
notwithstanding the increase of population. Dut the waste of infant 
life is always large in towns; and in Glasgow, that great city of 
nearly 400,000 s than 49 per cent. of the deaths in’ the 
month were of children under five years of age. The nombers, 
however, are constantly recruited ; the births in Glasgow last month 
(1,194), almost approached double the numberof the deaths (671); 
they were actually as 100 to 56. The returns respecting the 
weather show that the mouth was so wet that in Aberdeen rain fell 
on every day but three, and in Grennock the amount was @L0in. 


Sincunak Accipenr ar Dover. — The packet 
Empress has for some time past been in process of refitting by the 
side of the Adiniralty-yard, Dover, and, every preparation having 
been completed for replacing her boiler, &e., an attempt was made on 
Saturday last to get the ponderous and unwieldy mass on board, in 
order to lower it at once to its position amidships, ‘The vessel was 
fastened stem and stern to the side of the harbour, and the boiler was 
worked on board by means of traversers, iron rollers, cordage, and 
blocks, the Admiralty-yard at Dover being unprovided with ship- 
ping sheers. As soon, however, as this enormous weight (nearly 
17 tons) fairly pressed the vessel’s deck she oscillated, and, an 
impetus being une xpectedly obtained contrariwise, the boiler ran out 
again, and fell between the paeket-boat and the shore. ‘The sudden 
on the side of the lightened boat caused one of the stays to 
break, and the immense pressure forced the — vessel away from 
the wall. Getting clear she immediately righted, but the boiler then 
released snapped some remaining ropes like packthread, and sunk 
immediately to the bottom of the harbour, slightly breaking and 
scratching the side of the Empress in its descent. Luckily ne one 
was hurt, and the boiler was floated with the running tide, and sub- 
sequently recovered. 
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imperial mail 


ForkigN AND CoLontan Jorrinas,—The last advices from Canada 
state that a convention had been held at Quebee for the purpose of 
conferring on the subject of the proposed Lutereolonial Railroad 
‘tween Halifax and Quebec, and on the steps necessary to be taken 
to ensure its comp Hetion with the least possi ble delay. The whole 
qiute stion, in all its bearings,whether regarded in a local eran imperial 
point of view, was fully considered; and, as regards the absolute 
necessity of the proposed extension of the railw: ay system of Canada 
to connect with hat of New Brunswick and Nova Scotia, the ut- 
inost unanimity of opinion prevailed. Nor was there less unity of 
purpose evineed when the question of ways and means came to be 
discussed, for it was resolved that each of the provinces should 
repeat their former offer of a subseription of £20,000 a year tow: wards 
the completion of the proposed railway, and with ‘suel grants 
of public lands as might be required in its constructicn : “or 
that, as regards the selection of the route, that should 
be settled by the Home Government after discussion with 
the delegate who is to be appointed by the three provii -es to 
negotiate further arrangements with the Imperial executive.—The 
last summary of war news from the regions so unhap pily pe rtarbed 
across the Atlantic “The balloon department in the army 
service on the Potomae is becoming one of considerable import 
ance. La Mountain, the boldest of our aéronauts, has just furnished 
valuable iuformation to the Government and General M-Clellan by 
his late daring light. On Friday last a balloon was seen passing 
over Washington, and it Was thought by many to have started fi om 
the rebel ¢ wp on an ai reconnaissance, but, as it subseque utly 
descended in Maryland, it proved to be the air ship of La Mountain, 
whieh had ascended from the union e¢ unp of the Potomac. It 
appears that when La Mountain rose to a certain distance he cut the 
rope Which connected his balloon with the earth, wdless of 
danger, and soared up to the elevation of a mile and a half, 
aud got directly over the rebel lines. There he was enabled 
to make a perfect observation of their position and all their 
movements, the result of which he has comm ited to head- 
quarters, and which are said to be of the vortance.”"—The 
St. Petersburg journals state that an iron steamer, in the form of 
me by 8ft. wide, I n constructed 


an enor 
atthe manufactory of Alexandrowski, and is about to be sent from 
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st. Petersburg to Cronstadt. It has been built on the plans of 
Mr. Winans, at the expense of some Americans, who intend to 
offer it to the United States Government. A letter from Paris 


states that a decree of the Prefect of Police has been posted in Paris 
forbidding the practice of flying paper kites within the limits of 





the city, on the ground that the y interfere with the working of the 
electric te legraphs, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE PATENT LAWS. 


Sir,—It is desirable to put every question that admits it into some 
concise formula, and then prove it. Hence, in my last, I enunciated 
this proposition—* The patent law is the inventor's right, and the 
nation’s benefit.” This is what its advocates have to establish, and 
Sir William Armstrong to disprove. In support of the first part of 
this proposition I assert simply this fundamental principle, the 
security of all property. Every man has a right to what he makes 
himself, whether he makes it by his brain or his hands. The in- 
tellectual offspring of a man are as much his own as his bodily 
children. In many cases the fruit of the brain is of a higher order; 
certainly of more importance to the world than the fruit of the body, 
for the former has often an earthly immortality and a perpetuity of 
usefulness, when the latter has returned to the dust from whence it 
came. Since, then, it is necessary to have laws to protect the body 
it is necessary to have them to protect the mind also. The law will 
not let men rob another of his infant children, nor should it let them 
rob him of the infant children of his mind—these belong to him 
just as much as the former. “ Not if I want them,” says Sir William 
Armstrong. That this abominable doctrine is, in effect, his, I will 
now show. At the British Association, in September last, he lets 
out what his real objects are in seeking the abolition of the patent 
law. “The late Mr. Brunel consulted me on a plan of net a a 
gun by enveloping an internal tube with wire. Just as I began to 
make it for hin: it was found that some one had patented it, and so 
we gave it up.” He gives another objection against the patent law 
just as silly as the other—in some solid wrought iron railway wheels 
which he made, and afterwards found patented also. And he then 
concludes one of the worst papers 1 ever read, with assuring the 
whole British nation that “he sees no other complete remedy fur 
the evils (!) of the patent law than its entire abolition.” 

Ilow any man could be so blinded by prejudice or disappointment 
as to compose and then read to a body of intelligent English 

gentlemen so poor a production is to me inconceivable; and were it 
not forits mischievous intention, andthe powerful Government patrons 
of Sir William Armstrong to support nim, such inconclusive reasous 
as his “for the entire abolition of the patent law” would be un- 

worthy of notice. No one denies his great abilities in his own 
department ; and it is probable that, with the unlimited funds at his 
disposal, and the most perfect machinery in the world, so good a 
mechanist will give the nation a first-class gun; not, however, | 
believe, at so small an expenditure or in so short a time as 
Mr. Whitworth or others. But Sir William Armstrong, though 
admirable as a practical mechanic (of his sound theoretical principles, 














mathematics, or discoveries we have no evidence), should not be 
lowed to interfere in altering or making our laws. This is not 


his provinee ; and he has now shown that his is not the mind capable 
of taking an enlarged view of them, for in his one sided paper 
against the patent law he looks at it solely in the narrow and seltish 
light of his own and other manufacturers’ interest. Of the ris ghts 
and interests of inventors he takes no concern, “I was stopped,” 
he says, in effect, “in making a wired gun, and again in maki: 
solid iron wheels, by the patent law. 1 didn’t choose to apply f¢ 
license from the inventors; therefore L see no other complete 
remedy for the evils of the patent law than its entire abolition.” 
Now [cannot think that a man of so illogical a mind can be a very 
able one. Lam sure he eannot be a first-class one, because there is 
a logieal consistency and harmony in what such a man deliberately 
says and writes—as Sir William Armstrong did in his paper against 
the patent law—as well as in what he does. ILence he does not see 
that he has himself furnished sound arguments in support of the 
law he would abolish, For he instances two inventors who were 
too poor to clothe properly the infant children of their brain, and so 
he would have taken both from them, had not the patent law said, 
as with the voice of God himself, “Thou shalt not steal !” 

He would have manufactured, he tells us, the wired gun, but 
when he finds it was patented he throws it up in a pet, instead of 
going like a fair dealing man, and one seeking the nation’s benefit, 
to the poor tien ntor, and saying to him, “* Mr. Brunel and I think 

you have invented a good thing, you have not the means and ma- 
chine ‘ry to make it, but, as it may be of importance to the country, 
grant mea license, and let me see what I can make of it.’ That 
was the straightforward, manly, English way of dealing with the 
case ; not throwing it up because he disdained taking a license from 
any one, and thus sacrificing to his own personal vanity, or some 
other feeble mindedness, what he and Mr. Brunel both believed 
might be of national importance. And then, biding his time—when 
he has, by his own undoubted abilities and influential patronage 
risen to: power—advocating the entire abolition of the patent law, 
as though in revenge for not being able to make the wired gun 
without paying for it. : 

Fortunately for the nation Sir William Armstrong has, by his 
own thoughtless statement of the course he pursued, left this reason- 
able inference. If his gun is not now the best in the world, and the 
best that can be invented by the combined intellect and progress of 
improvement of England, France, and America, there is no certainty 
that the nation will ; get—what it ought certainly to have--the 
best gun in every respect, so long as Sir William petals is 
where he is, and has the power of refusing all improvements but his 
own. However high his opinion of another's gun, or of some new 
method of making a portion of it, like the wired gun, he may be too 
vain aman to make it under license since he would not so make 
that. Hence if he cannot obtain the entire abolition of the patent 
law, Which he advocates, the nation may never the be ks sun. 
Now the great national expenditure already incurred by him, his 
frequent failures even now (failures scarcely allowable considering 
the time, the money, and the machinery), ‘and the honour of our 
national armies on sea and land, these great questions, | think, 
might reasonably induce some independent officer of the army or 
navy, or some member of the Lords or Commons, to bring the whole 
ease before Parliament, ip order that the nation may be convinced 
that it will get the best gun for so vast an outlay, and on which so 
much depends, and that every improvement will be fairly considered, 
without favouritism, as soon asoflered tothe Government. For, judg- 
ing by Sir William's own conduct in the case of the wired gun, and 
the high opinion entertained of it by him and Mr. Brunel, before 
they knew it was patented, the nation has no such satisfaction now. 
Hence France and other nations may have better guus than our 
own, discovered only in action, when too late. At present the Arm- 
strong gun scems being foreed down the nation’s throat, whether it 
will or no, whilst the public is made to pay for it very heavily, 
without the conviction that it is superior to the wired gun, Whit- 
wortl’s, Longridge’s, Lynal Thomas’, er others. It is Sir William 
Armstrong against the world. “The Armstrong gun, the whole 
Armstrong gun, and nothing but the Armstre ‘is the ery in 
high quarters. Thus it is that the national honour is, in very tre 
staked upon Sir William Armstron inventive genius and practical 
skill, not merely keeping pace with, but being superior to, all the 













































inventors of England and the nations of the world together. ‘This, 
1 do not think, is wise or prudent in a national or pecuniary point 
sand ; 


Itis, besides, the tyranny of power and intl 1 
most odious kind} especially as I bx 
factory has been enlarged at the } 


of view. 
monopoly of th 
liam Armstrong's 
and for his benetit. 

The rights of British inventors 
as they have hitherto done, 
Well, then, in support of their BOE 
William Armstrong's own admission, that he woul rn have manu 
tured the wired gun had it not been patented, and that he would n 
or did not pay the inventor for a license. A man of imperfect ideas 
this admission shows him to be, because he does not see that he 
himself furnishes two unanswerable arguments in favour of the law 
he would abolish. Ist, Should the law be abolished, and men are 















ist the world, 
ights we hi 


stand 















then weak enough to spend years of thought, and toil, and what 
little money they can scrape together, in perfecting their invention 
and then, éxhausted by their efforts, are too poor to manufacture, 
capitalists and manufacturers will deprive the inventors of their 
rights if they are worth taking. 2nd, Should the law leave them to 
the mercy of manufacturers for their rewards, as Sir William 
recommends, inventors will get from manufacturers what the wired 
gnn man got from Sir William—nothing! It is strange, indeed, that 
one in such high position could not see his own contradiction of him- 
self ; and is, 1 think, a fair inference—connected with the vast sums 
he has spent in experiments on his guns—that, though an excellent 
mechanic, he is scarcely up, especially in sound principles, to the 
mark of his important national responsibility. 

I do not believe that the unjust and communistic doctrines of Sir 
William Armstrong—to make the inventions of the poorcommon pro- 
perty for the benefit of the rich—will ever find favour in this justice 
loving country, where the rights of the poorest have been of late years 
as much cared for as those of the richest. I believe, rather , With one 
of the ablest, and, therefore, most liberal minds in the House of 
Commons, Lord Stanley, who, at the same meeting, thus rebuked 
Sir William:—*T do not think it will ever be found that the 
public or the aah iture are w illing to say that inventors should 
not be protected or rewarded.” It is well known that Lord Stanle y 
has one of the most soundly advanced minds of the nation ; and it is 
to be hoped that he will never advance so far (in the wrong direc- 
tion) as to advocate, with Sir William Armstrong, the contiscation 
of the rights of British inventors, by advocating “ the entire aboli- 
tion of the patent law.” 

I have now shown (and from the statement of Sir William Arm- 
strong himself) that, without the patent law, the poor inventor 

cannot be secured in the free use and be netfit of his invention, 
therefore “the patent law is the inventor's right ;” in my next I 
will prove the other part of my proposition, “and the nation’s 
benefit. No Gey Invenror or Apvocate. 

















THE THEORY OF ACTION OF GOVERNOR BALLS, 

Sin,—In asking you to indulge me so far as to notice this letter 
let it not be thought that Lam advancing any objections to the use 
rovernor balls, oe in many cases, their controlling power is prac- 
ly beneficial; but a very large — > of scientific men 
believe that the theory is in itself ec 

Let it be granted that a uniform m ition of the engine produces a 
uniform elevation of the governor balls; also, that they can neither 
rise nor fall without change in that motion. Therefore, since the 
elevation of the balls regulates the opening of the throttle-valve and 
the admission of steam, unless the engine alters its speed the steam 
is admitted at the same rate. 

Also, in order to meet an addition of opposing power or work 
done, or to give less steam when opposing power is withdrawn, it is 
necessary that the speed of the cngine should respectively diminish 
or Increase, 

Letr = speed of engine ; y= opposing powers m = elevation of 
governor balls; 2 = opening of valve; 

It is already granied that m, # and o are mutually permanent, and 
dependent ; and the *"y mutually balance y with a speed of wx. 

Let the fopposing power be increased by one-fourth its amount. 
To meet this the valve must be opened; 0 must be increased by one 
fourth, which cannot be without a diminution of speed. 

Suppose that, by the extra any of steam, the engine again 
attains its speed of ; this gives us again the original opening of 
throttle valve and amount of steam > drive at the same speed one 
fourth more work than formerly. 

And what | maintain is, that in practice the steam and the work 
“split the difference and mect half way.” 

L have arranged a governor, which is not on the centrifugal prin 
ciple at all, but which depends entirely upon the direct pressure of, 
exerted in, overcoming the york, independent of the 

I. Mannan. 











o = amount of steam. 





or power 
speed. 


Hampstead, Oct. 25rd, 1861. 





GIFFARD’s INJECTOR. 

Sir,—In a note of your last paper of the 11th instant you express 
a suggestion to get Prof. Weisbaeh’s the sory of Giffard’s injector. 
have studied this theory ; but I find that it e xplains the principle of 
this apparatus not very clearly, as the result which he finds is only 
the determination of the veloc ity with which the feed water would 
enter the boiler. 

In another G 
name | have forg 





rman paper T found an article by an author, whose 
rotten, which, in form of a short calculation, gives a 
much better exp I i ition of it. This article is contained in “ Dingler's 
Polytechnischen Journal,” vol. cliv. part 6, and the following is a 
translation of an extract which I took some time ago :— 

A eubie metre of steam of 5 at tmosphi res pressure weighs, at a 
temperature of 152 deg. cent. = 2°5962 kilos., and the height of a 
column of water equivalent to this pressure will be— 





g-—p= 51650 — 10330 
q 2°d962 
velocity of the steam, by flowing in the atmo- 


7 


A= = 15916 ™ 


and therefore the 
phere, will be— 





pail 2gh ‘79 per second. 

lL that the density of the steam as well as the pres- 
steam, p that 
the steam at 





ssi 
sure remain constant; g meaning the pressure “ the 
of the atmosphere per square metre, g the density of 
the pressure p 

In flowing out of the nozzle the steam is cons aie nsedl by the water, 
and, for perfect condensation, the we ight M of water necessary for 
condensing the weight i of steam is 
‘= — —t; 


fe 





t, being thet tetipe rature of the fee dw ate r, wu id ¢, that of the mass 
after condensation. 


if we take the former 


M = 60 — 15 
If, further, 7 is the velocity with which the steam flows out of the 
nozzle. and «that with which the combined mass will move, we 
have for the equilibrium— 
mr=(M-+m)u 


and the latter at 60 dex. we find 


m= 1311 wm. 


at 15 deg. 
650 — 60 





or, e= ee 
or, after the foregving, 
m 558-79 it 
a = == 29-6 per second. 
14:11 m lil 
In order to get the feed in the boiler v this velocity must be lars er 


t with which the water would ilow out of the boiler: 
atmospheres boiler pressure, the velocity we ld Le iit, 
therefore evident, “that the feed ‘ill enter the boiler with 
the velocity of about lim, The quantity of water thrown into the 
boiler is, after the foregoing, at least 13°11 tit larger than that of 
the steam used for feeding the injector. With are boiler pres- 
sures this proportion will be still more favour — 
The working of the injector depe nds, the 
that the momentum of the combined mass o 
ter i r than thi at of the vater flo 
l 


;} 
trl 
































n capa 


r, you will « 








letter in yo iY next paper. 
Oct. 15th, 1861. 


R. Scumipt. 


M chester, 


Sin vain your number of October 4th I notice a letter on Gillard = 
injector, about which apparatus a controversy has been carrie d on in 


your paper, with the apparent purpose of elucidating the true prin- 
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ciples by which its action is to be explained. So long as, in that 
controversy, no statement was made directly at variance with 
scientific truth it was scarcely worth the while to take any notice 
of it, for if it was useless it was equally harmless. 

In Mr. Collet’s letter, of the 4th inst., however, that gentleman 
of course without de ‘monstration, that “the ‘vis rira’ 
with which the water under atmospheric pressure flows into the 
void caused by condensation is the cause which forces the water 
into the boiler,” a statement which probably Mr. Collet would not 
have made had he trusted to his common sense rather than to his 
scientific attainments. 

Permit me, Mr. Editor, to refer Messrs. Collet and Schiele to THe 
Enarneer of December 16th, 1859, in which number you have 
ven a complete exposition of the modus operandi of this truly 
ingenious apparatus, and which exposition will tell Mr. Collet of the 
cause Which forces the water into the boiler, while it will also 
inform Mr. Schiele with what velocity the said water rushes into the 
boiler. i 

trust, Sir, you will find a place for this in one ef your forth- 
ing numbers, lest, should such blunders be allowed to go forth 
ected, our national character, as scientific engineers, should 
‘count among our neighbours on the other side of the 
Brirket, CLE, 


asserts, 











wat a dist 
Channel. 
Union 





Foundry, aii ii October 14th, 1861. 


Sewace Irnication,—Mr. Mechi, in a letter to the Times, states that 
considerable progress is being made in the application of town 
sewage to the production of food. At the Earl of 
Cashiobury, a stream of sewage.from Watlord is applied with much 
profit to the soil, as proved by the enormous crops of roots, rye- 
crass, and other productions. The sewage of Wimbledon now 
ilows over twenty acres of land in Wimbledon Park, and that por- 
tion on which it was applied in the spring has produced luxuriant 
and remunerailve crops. The cost of preparing the land for its re- 
ception by gravitation is only between £3 and £4 per acre. At the 
Colney Hatch Lunatic Asylum the sewage is being availed of, and 
the governing powers of various lunatic asylums, paitper unions, 
prisons, and charitable institutions, are considering this important 
question, The sewage of some 25,000 people at Croydon is tlowing 
by ‘yravitation over 300 acres, a spirited and close c: aleulator from 
Essex having rented the land at a high rental for a long time. The 
great sewers of the main drainage are sufliciently high above ground 
to permit a most extensive irrigation from them by gravitation, at a 
very small cost for preparing the land. 

Weatuer ProGnostications.—M. Liandier and the Baron de 
Portal, who have been constant observers of the scintillations of the 
stars for some years, and the former of whom has recently presented 
a memoir to the Academy of Sciences at Paris on the subject, have 
made a discovery which promises to be of great value as a weather 
prognostic, in addition to the barometer. Taking a telescope, and 
turning it on a first magnitude star well above the horizon, and 
throwing the instrument out of focus, an amplified image of the 
star will be obtained ; this image should be about three quarters of 
an inch in (apparent) diameter, and, if the object glass be made of 
pure material and properly adjusted, the image will be perfectly 
round, and composed of concentric rings, the light of which, owing 
to the scintillation of the star, 
this image as a back ground the appearances which constitute the 
indications referred to are tobe observed. First appear shadows 
more or less dark, which dance round the borders of the disc, and 
finally pass on and crossit. This appearance is caused by clouds in 
the vesicular state, and from the rate and direction of their passage 
over the image of the star, the velocity and direction of the currents 
of air in the higher regions of the atmosphere, more or less cha 
with moisture, may be learned. But this is not all: from time to 
time a black point will traverse the image ; this has, hitherto, been 
regarded by telescopic observers, as asign of fatigued eyesight ; but 
this expl mation can no longer be received, and M de ‘Portal attri- 
butes it to the formation of drops of rain in the atmosphere previous 
to their fall. The facts already arrived at may be thus summed up: 
—l. On the magnified image of the star, diffuse illuminations, due 
to scintillation, are first seen, then vibrations and waves, more or 
less brilliant, shaded or coloured, which appear to spread in all 
directions. 2, If these vibrations be carefully studied they will be 
found to traverse the dise in aconstant direction, and to be more 
agitated on leaving than on entering it. 3. These vibrations prove 
that currents ofair are in motion, in the direction they indicate, in 


Essex’s estate, 





























the higher regions of the atmosphere. 4. In the interval of some 
minutes, hours, or days, according to the unsettled or settled state of 


the weather, these waves will pass from the N.E. to the S.E. and 
oscillate back again: or else turn through the S.W. and N, to re- 
gain their original direc ee ; oragain oscillating backwards from ihe 
N. regain it through the E or W. Thus the prognosties to be derived 
from the study of what passes in the higher regions of the atmo- 
sphere are the same as those obtained from similar observations on 
the surface. Ail the waves which enter by the N.E. indicate currents 
in this direction, and consequently fine weather, when they enter 
by the S8.E. it is a less favourable omen ; and when by the S.W. rain 
is almost certain. By this method of observation, therefore, the 
barometric,thermometric, and hygometric relations of the upper regions 
of the air may be studied as at the surface, where the same currents 
will most probal jy arrive 24 or 48 hours later, having been foretold 
by the barometer in the interim.— London Review. 

Aw Unper-Cuannew Raitway.—The dream for an under-Channel 
railway to France has been revived once more—this time by a Mr. 
James Chalmers. We find from an article in the London Review, 
which appears to have been at some pains to investigate the subject, 
that seven of these schemes have been put forth by Frenchmen, and 
live by Englishmen, a proportion in favour of our neighbours, 
which possibly represents their superior horrors of sea-sickness. 
Three French projectors propose tunnelling under the Channel ; 
five English and two French proposed submerged tubes; a French- 
man proposes an arched railway or tunnel on the bottom, and an 
Englishman a mammoth bridge. Of these schemes that of the tunnel 
seems to have been received with most favour. The enthusiastic 
gentleman who suggests the arched roadway on the bottom of the 
strait proposes to construct it by the agency of forty sub-aqueous 
boats, and 1,500 sailors and navvi ies—sub-aque ous, also, of course. 
The projector of the bridge wi uld build 190 piers in the Channel, 
50vuft. square at the bottom, rising to 150ft. square at the level of the 
sea. On these pedestals he would build towers, 100ft. in diameter, 
260ft. high, connecting his chain of towers with a tubular bridge 
far above the topmost true k of our tallest “admiral.” When we 
remember that the mid-channel is about 160ft. deep, and that, say, 
at least 40ft. would be necessary for foundation, these mammoth 
towers would be about 460ft. high, rising from a base of 300ft.- 
remember, good reader, our engineer does not propose one of these 
















































pyramids to be constructed in a restless sea-way, but 190!) Mr. 
Chalmers is jocular enough at the expense of the schemes of his 
predecessors, but there are a few items his own which require 
explanation, His plan is a tube reaching from shore to shore in the 
till depths of the Chann As this tube will have a powerful ten- 
dency to rise it is to be weighted with iron boxes filled with rough 
tones, the whole to be covered with an embankment of stones, 
\hie th will form a ridge from shore to shore 150ft. wide at the base, 
tigh, from 40ft. to 120ft. below the level of water. This 

tube is to ned with three ventilators, one in mid-channel. 
d on iile from either shore. As the tube is to be 
18 miles in | rs will never be further from the light 





} an excursion train, or pe 
ithin three minutes of each other, would possibly tind themselves 

ard-up for breathing holes, like the poor froz n-in seals sometimes in 
the northern regions, so the projector proposes a system of artificial 
ventilation, by u p and down draughts, such as we already have in our 














coal mines. The necessity for suc - 1 adjunct is obvious enough, 
l tinly is not calculated to give : ny favourable view of this 
new trajectus. But schemers are ever sanguine, and in the very 


cakness of his case he sees nothing but strength. 


will be continually varying. On | 














rh tps half a dozen, | 


THE | ENGINEER. 


New Comrantes.—The Telegraph to India Company have issued 
their yore and the nominal capital required is £100,000, of 
which £50,000 will be first expended in restoring the communica- 
tion between Aden and Kurrachee, by which the time for intelli- 
gence from all parts of India will be reduced to five days. The 
cable on this portion of the line is believed not to have sustained 
any damage beyond such as may be easily repaired.—The Falmouth 
Docks Company have announced an ‘issue of £144,700 further 

capital to complete their works, the whole of which will, it is said, 
be completed within the original estimate. 


Srreet Tramways.—The grand jury at the Surrey > urter Ses- 
sions at Kingston have returned a true bill against Mr. F. Train 
and several vestrymen of Lambeth for a nuisance rade “he by 
obstructing the thoroughfare in the Kennington and Westminster 
roads. ‘The names of the other persons included in the indictment 
are—Messrs. Hathaway, M‘Intosh, J. T. Mitchell, F. Doulton, 
E. Harrison, 'T. H. Fowler, J. Purssey, J. Williams, IL. A, Kennan, 
W. Jeffree, J. W. Stratton, T. Giles, and R. Taylor. he indict- 
ment contains five counts. The first charges the defendants with 
obstructing the free p: on the said highw: ays by placing 
thereon iron rails, and thereby rendering the said roads unsafe for 
the passage of vehicles and ‘horses. Other counts charge the de- 
fendants with digging divers large holes and breaking up the roads ; 
and other counts charge the defendants with conspiring together for 
the purpose of effecting the said objects. The names of twenty- 
three witnesses, including several of the principal inhabitants of 
the parish and of the adjoining districts, were endorsed on the bill, 
but the grand jury did not deem it necessary to examine more 
than seven of them, The object of this indictment is, of course, 
not to inflict punishment upon the defendants, but merely to abate 
what the P urties consider to be a nuisance. It is not improbable 
that the proecedings will be removed to the Court of Queen’s Bench, 
in o de 4 to have all leg cal questions arising in the case fully argued. 


—Observer. 














Spanisn Ramways.— The railway between Pampeluna and Sara- 
gossa has only —_ open a few days. What was formerly a very 
serious journey by diligence can now be performed in five hours and 
a half. And, certainly, it is worth two days’ excursion over the 
French border to see a country and a 1 ople so completely different 
from anything to be found elsewhere in Europe. ‘The first part of 
the line from Pampeluna passes through a lovely country, rich in 
vines, which yield some of the best wine in Spain, Every station 
is a source of amusement to the curious traveller. At Tudela you 
sure of seeing a crowd of the'most motley description—stately 
with their quaint, superstitious-looking hats, dark- 





priests 









eyed [belles peering through their veils, and vainly attempting 
to use their fans, railway officials with ars in their mouths, 
and peasants, many of them with arms and faces as swarthy 


as those of an Arab, are all jumbled together in glorious 
confusion. The latter are especially picturesque. They wear knee- 
breeches and sandals, and invariably carry a broad blue or red sash 
round their waist. A jacket is hung over the shoulder in case of 
bad weather surprising them, and they despise all-head covering 
but a red handkerchief tied round the temples, the skull remaining 
exposed to the sun, which is as hot as in our July, The manager of 
the locomotive department informed me that there had been no 
serious accidents as yet, but that he should not wonder if there soon 
were, as the company had been foolish enough to dismiss all its 
English engine-drivers, and their places were most inadequately 
supplied by Spaniards, The only occasion on which a man had 
been killed arose from his mule taking it into its head to indulge in 
a fit of obstinacy while crossing the line just as an engine was 
coming up.— Times’ Correspondence. 





S0ILER Expiosions.—Of late the number of boiler explosions has 
been great, and they have been attended with very fatal conse 
quences. This unfortunate result is to be attributed to various 
causes, such as the application of too high a pressure; the too long 
use of old boilers; at times neglect of sufficient water supply ; but 
chietly, we believe, the extra number of accidents is to be attributed 
to the very large increase, which has been made in the metropolis, 
and in the chief towns, of the application of steam machinery to work 
which was previously executed by hand, and to the want of some 
plan of general inspection of steam engines, particularly those which 
are piaced in crowded situations. Even during the last ten years 
the changes in the methods of working have been remarkable. At 
the present time, along Fleet-street, part of the Strand, and the 
streets, courts, and squares adjoining, the extent of steam power used 
for driving “a0 rent kinds of machinery is immense. In this neigh- 
bourhood a lage part of the steam newspaper printing is done, Some 
of those engines, with the boilers, are placed below the roadway, in 
what has formerly been the cellars and kitchens of ordinary dwelling 
houses. Above are crowds of compositors, and others engaged in 
this way of business. Iesides the printers there are some who use 
steam engines on a smaller scale. Many have been surprised to find 
in what strange places some of these are situate. Above may be 
wood engravers and others, at work, and families consisting of men, 
women, and children. The atmosphere of these piaces is generally 
both unpleasant and unwholesome, not to take into account the risk 
in such situations from explosions and fire. Considering this, and 
also the continually increasing introduction of steam into situations 
such ds has been alluded to, it seems nec essary that, before boilers 
and engines are permitted to be used, they should be inspected ; and, 
if approved of by an engineer of practical skill and experience, a 
certificate should be given ; and after inspection should also be made 
from time to time.—-Builder. 


More Gus Experments.—Our readers are doubtless aware that 
the late Lord Herbert arranged that a competition trial should take 
place to determine the best method of rifling the service gun. Seven 
competitors entered the field to complete their final trial. Their 
names are Lancaster, Scott, Hadden, Jeffrey, Armstrong, Britten, 
and the French button gun. Of this number the first three employed 
projectiles solely of iron. The others used projectiles partly of iron, 
and partly of lead. ‘The result appears to be as follows :— 




















IRON PROJECTILES, 





Lancaster ee i + ee ee ee oe 6300 rounds without injury. 
Scott 2.0 2 ee we 6 ef e+ «+ Burst at 15th round of final trial. 
Hadden. os 00 ce os ef ee ce Split at the breech at 50 rounds, 


COMPOUND SHELLS. 

Both of these guns fired the whole of the required number 
of rounds without injury. 

n) burst at 5 nd round. 

eoves very much injured, but the required number of 


Jeffrey .. 2 
Britten .. 5 
Armstrong (shunt g¢ 
French button gun 
rounds were fired. 
Magazine. 





— Mechanic s 

ForTIFICATIONS ON THE Mepway.—Some delay has been caused 
in erecting the fortifications owing to the strength of the old foun- 
dations, but as soon as the concrete foundations have been complete d, 
and the sub-structure finished, the front wall of the largest battery 
will be The exterior wall is to be 12ft. in thickness. 
This battery will not only possess complete magazine accommodation 

“and every conceivable kind of projectile, but sufficient 
$} we for at least 10,000 men. It will mount the heaviest 
desc ‘ript ion of Armstrong , Which will not only command the 
centre’ line of the rather channel which all kinds of eraft 
are compelled to keep in entering the Medway, but will aet by a 
With the guus ed on the batteries now 
on the opposite or shore 
which is here rather more than a 
mated fort on the extreme left of the fortifi 
100-pounder Armstrong guns, supplied wi 
projectile, ine ‘luding olid cast and grape 
diaphragm and Martin’s liquid iron siiclls, When u 
fortifications, both on the rand laud side, now decided npon, 
been completed, the naval and military establishments of Chatham, 
as well as those at Sheerness, will be cireumvented by a chain of 
forts and batteries of great magnitude, extending for a number of 
miles, and mounting au armament as formidable as it will be de- 
structive. 
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A Frencu Enqineer vpon Encuisn Iron Suipsvurpmg.—M. Fla- 
chat, the veteran. French engineer, has read an interesting note 
before the French Society of Engineers, upon English Iron | Ship- 
building, the materials of the paper having been collected during a 
recent visit of M. Flachat to England and Scotland. This visit, we 
may state, was in connection with the award of the contract to 
Messrs. Scott and Co. , of Greenock, for the construction of the eight 
large paddle-wheel steamships for the new French company. 

F ont Loxpon to Frorence.—The land journey between Turin 
and Florence can now be accomplished in about twenty hours. A 
night train conveys passengers from Turin to Bologna in about 
it hours, and at seven o'clock in the morning the Corriere, or mail 
coach, is ready at the station to take them across the Appenines in 
eleven or twelve hours. The distance between London and Turin 
can be got over in forty-three hours, which might, with ve ry little 
effort, be shortened by eight hours. The London morning papers 
of Monday, which are laid on the breakfast table at Turin on Wed- 
nesday, are distributed in Florence early in the morning on Friday, 
as the postal arrangements do not, as yet, keep pace with the speed 
of an unencumbered and active private traveller. Yet a little while 
and it will be possible to reduce the distance between the British 
metropolis andthe old Tuscan capital by twenty-four hours—three 
days and three nights’ locomotion being already the utmost time 
necessarily required for conveying the traveller over the ground. 

Dereetive Tron.— Nearly 100 tons of angle-iron, supplied under 
contract to the Admiralty for the Achilles, 50, has been re -shipped 
on board one of the transports at Chatham Dockyard, the entire 
quantity having been condemned, after survey by the dockyard 
officials, as not coming up to the quality required to be used in 
building the vessel. During the past few weeks some hundreds of 
tons have been rejected at the phd and returned to the firms 
supplying them, the whole of that condemned being of an inferior 
quality. ‘The quantity of plate and angle iron thus rejected ac- 
counts for the slow progress made in the construction of the Achilles, 
the Admiralty preferring the works to be retarded rather than that 
inferior iron should be used and its faulty character discovered when 
too late. Eve ‘ry preei wition is acdopte ul, the vigilance exercised by 
the authorities ‘being such that it is almost impossible for inferior 
metal to find its way to any part of the ship. As soon as the difli- 
culty in obtaining good iron has been surmounted several hundred 
additional workmen will be immediately engaged on the Achilles, 

‘Tne Wesr Invia Packers.—At the meeting, this week, of the 
Royal Mail Packet shareholders it was stated that the repair and 
renewal account, after placing to its debit the repairs of the half- 
year, for the first time since its publication in 1853, shows a surplus 
of £1,882. At the same time the fleet has been maintained in e x= 
cellent order, The ships and engines now stand in the company's 
books at £18 15s. per ton, while the premises, which originally 
cost between £45,000 and £46,000, bebe been reduced to £18,000, 
Annexed is a list of the company’s fleet :— 












































Registered Horse 
No. Names v Power, 
1. Shannon (iron) oe ee ee os oe 800 
Seine (ditto) .. ee oe ee eo suv 
3. Atrato (ditto) +. ee ee ee S00 
4. Parana “6 ee ° ee oe ° 00 
5. Magdalena .. ee ee oe oe oe 0 
6. La Plata oe oe ee ° oe 1,000 
7. Oneida (iron screw)... ee ee ee ao 
8. Tasmanian (ditto) .. . oe oe PU 
9%. Tyne(iron) .. ee os ee ee oe wo 
10, Avon .. ee oe ee es ee oe 400 
11. Tamar.. we oe oe oe ee o8 100 
12. Medway oe oe os ee oe 7 450 
13. Thames ee oe oe oe ee ee m0 
14. Trent ., ee ee ee oe ee oe 0 
15, Solent oe ee o. os oe I,tiov ee Wu 
16. Teviot.. ee ee oe es oe 1,744 ae. 1 
17. Dee .. ee oe ee es . 1,699 e° 40 
18. Clyde .. . oe ee ee os 1,371 es 40 
19. Mersey (iron)... ee ee ev ee 1,001 oe 20 
20, Conway . oe oe oe ee S90 oe 260 
21, Wye (iron screw) oe es ee ee 751 ee Iso 
22. Derwent os ee ee ee ee a4 ee 00 
23. Prince (iron)... o ee * oe 3U8 oe 200 
43,715 +» 11,480 
A Bir ov Frexnew Boxkum—A letter from Toulon, of the 


18th inst., says:—* At the moment when the fast-sailing English 
ships of war pretend to have made fourteen knots an hour—a fact 
which has never been proved—the old French steamers, irritated, no 
doubt, by this usUrpe «dl reputation, are beginning to be angry, and to 
swallow the bit. This fact appears from the extraordinary passaves 
lately made by our paddle- wheel frigates, which certainly never 
pretended to be built for fast sailing, but which have obtained 
fabulous results at a time when they were considered to be worn 
out. After the Gomer, which accomplished prodigies, here is the 
Eldorado, which has performed 500 leagues in six days—a real 
phenomenon, which las never been accomplished by the fastest 
English packets. The Eldorado has brought from Alexandria 
528 passengers from China and Cochin China, who arrived at Suez 
by the steam transport Jura.”—[500 “lieues de poste” are 1,211 
statute miles, equal to about 1,055 knots, giving about 175 knots a 
day, or less than ¢4 knots an hour! Even were a league three 
knots the rate would have been but 10-4 knots!—Ep. E. | 

Lonp STANLEY ON Sanerary Rerorm.—In the course of his address 
this week to the Leeds Mechanics’ Institute, Lord Stanley said :— 
“No man doubts the importance eof health. To the poor man it is 
capital, it is bread, it is independence; with all men it goes far to 
make the difference between a happy or unhappy life. There is no 
more real or tanvible benetit you can confer upon a people than 
when you reduce the rate of mortality and lessen the amount of 
disease. In the United Kingdom it is estimated that people ought 
not to die at the yearly rate of more than 17 in 1,000; they do 
actually die at a rate atly exceeding this—I think, on an average, 
22 or 23 in the 1,000, Now here we have, with our population of 
30,000,000, more than 100,000 lives yearly thrown away. What 
kills them? Not overwork, not famine, not, in the majority 
of cases, the hard necessities of their condition; but ignorance 
—ignorance on their own part, or on that of society, of the 
physical laws of our being. No doubt there are unhealthy 
and dangerous trades; there are lives shortened by actual want, 
but these are comparatively lew; every doctor will tell you 
that an immense saving of life would take place if only some 
three or four simple things were estimated at their true vi luc —pure 
air, pure water, suflicient drainage, and healthy bodily exercise for 
those who lead sedentary lives. (Ilear, hear.) may an- 
swer me, “These are matters, except the last, with which land- 
















dbuomme one 


lords and local authorities have more to do than the peoph We 
can’t choose the houses we will live in. We drink the wate, sup- 
plied to us. We breathe the air round us, such as it is.” “ Well,” 


I reply, “ but if the people take interest in these things, if they un- 
derstand their immense practical importance, there is no 
that landlords or local authorities won't do their duty. If smoke 
nuisances are because nobody will exert himself 
to put them down; if good water is objected to because 
a litth more in the rates; if and mere 
nests of fever and pollution for want of afew drains, the fault is not 
with individuals here and there, the fault is with the public at large 
without whose support and encouragement, in an age and country 
of popular measures, no important work can be carried throu hie 
(Applause.) Then as to the habits of es Whose occupations are 
cdentary. I suspect we are few of us aware rapidly a 


danger 


allowed to go on 
1b Costs 


streets alleys are left 





how 








close indoors existence, Where the brain alone is worked, and the 
muscles don't fair play, extinguishes health, strength, and, in 
time, life it Every great city is fed by the firtlux of strangers 
I ‘ Few, if any, keep up their numbers without such 





m. That is astartling state of things! aud it need not be 
so. Men may live in masses without poisoning ope another, and 
they may be prosperous men of business without sacrificing health 
to wealth, But they must first have a clear idea of their bodily 
nature and its requirements, and that is a kind of knowledge which 
surely can never be out of place.” 
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TAYLOR’S APPARATUS FOR THE MANUFACTURE OF GAS. 
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4. KIMBAULT, i f 


Tuts invention, by J. I. Taylor, of Manchester, consists mainly 
in improvements upon the apparatus for manufacturing gas, for 
which he obtained Letters Patent, numbered 730, and dated 21st 
March, 1860, ‘The present improvements apply to apparatus when 
used for extracting yas from coal as well as from oil or oleaginous 
substances. According to these improvements, one or more 
diaphragms are inserted within the retort that contains the oil or 
other material, in order to extend the heating surface, and also the 
travel of the gas through the retort for the purpose of drying or 
desiccating the gas. 








Fig. 1 isa front, and Pig. 2a side elevation of the improved oil 
or coal gas apparatus, showing its general arrangement. a, a, is the 
furnace hol ling the retort & The retort is shown in detail, 
Pigs. 5, 6,7, and 8 ¢ is a cooler, containing water or oil, or a mix- 
ture of lime and water; dis the furnace door; / is a sliding door, 
formed with vertical or horizontal slots, as shown, or with other 

shaped holes or openings; it is intended for regulating the admis- 
sion of air to the furnace, to which there is a fire lump lining g, with 
slots or holes corresponding to those in the door /, so that by slid- 
ing the door in either direction the slots or holes in it may be 
brought opposite or more or less over those in the lining, where ‘by the 
supply of air will be regulated; g' is the retort lid; 2 is a T screw, 
working through the bridge e, and pressing upon the centre of the 
lid g' to seal the retort; 7 is the syphon through which the oil flows 
from the reservoir or can / into the retort 6; & is the chimne 2y 5 
i, i, i, the outlet pipe, through which the gas passes from the re tort 
to the cooler e; mis a small syphon for the condensed matter to 
eseape through; n, the outlet, through which the gas passes to the 
holder. 





Fig. 3 is alongitudinal section of a combined gas manufac — 
and hot water apparatus, illustrating the first “ supplementar 
application.” — Pig is a longitudinal section of an ponmeereare A 
which is a moditic ation of that shown in Fig. 3, and also cxempli- 
fying the second supplementary application, a, furnace ; b, retort : 
¢ pipe by which the gas eseapes from the cover box, charged with 
coke, elay, or lime and charcoal, used as purifying macerials ; 
¢, furnace door; jf) the air regulator; 4, sliding door or cover 
working through a slot at 4 and held in’ position at ma by the joint 
pin. The slots in this door are horizontal. By this contrivance 
full access ean be had to the inside of the furnace. / is a reservoir, 
for which tubes or coils may be substituted; 4 4 ascension and 
return pipes as in Fig. 33), feed pipe, to keep the boiler constantly 
charged; nis an oven, or drying chamber, of cast or wrought 
iron, lined with clay tiles; 0, flue round the oven; the heat from 
the furnace a mhay be easily directed into either of the flues 0 or ds 
and out at Kinto the chimney, by merely opening or closing one 
of the valves pl, p; that is to say, if valve p' be opened and 
valve pes the heat will pass into the fluc 0, whereas if p be 
opened and p! shut, the heat will be directed under the bottom of 
the oven, 1 ‘hi is apparatus may be moditied by removing the tlue q 
and reservoir 4, with its ascension, return, onion ' ig ow so that the 
appar ats Thy serve for produc ng gas, and heating or di . 
ing the contents of an oven or a drying poe Fig. 5 is a 
horizontal section of the retort; Fig. 6, an end view taken at 
the mouth or looking front; Fig. 7 is a section of the box lid, and 
Fig. 8 shows the end perforated to allow the gas whos ig verated to 
pass through the purifying material, and out of the outlet pipe i 4, 
in Figs. Land 2. This box lid allows casy access to the retort 
to clean it, and to shake and stir the purifyin rmaterials. Figs. 9 
and 10 ave end sections of the retort, showing the diaphragms ew, w, 
inserted therein. Fig. 11 is an elevation, and = 12 a plan 
an arrangement tor fixing a gasholder on board ship, so 






































that it may be kept in equilibrium during the pitching or 
rolling of the vessel. a is the gasholder; 8, water-tank. dito which i is 
built an inner chamber, having its side paralle! to those of the 
tank, the object being to reduce the quantity of water, and thus 
diminish the dead weight thrown on the journals e, ¢. 
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Mr. Puncu ON ContIxentaL Katways.—People may complain, and 
with reason, of the recklessness of our railway management. No doubt | 
we dostart trains too quickly on each other's heels; nodoubt the pace is 
occasionally too fast for signalling or signal reading, and the horrors 
of a smash, when it does come, are terrific; but Mr. Punch, all 
things weighed, would rather risk a smash on an English line, than 
crawl, in sorrowful, or savage safety on a Belgian, German, or 
French one; and this, not ‘for th e advantage in speed only, or mz uinly, | 
but because of the inetfable superiority of our English railway 
system in every point that affects the traveller's comfort. And first 
and foremost (which brings us to the point of this essay) be- 
cause of the comparative good breeding of English travellers 
and railway officials of all classes. You are fresh from 
the chafe, say, of one of those wearisome wanderings to and 
fro in a network of Belgian lines, in which you have been 
hustled from carriage to carriage on a damp morning (perhaps 
after a night of railway travelling) once every half hour, on an 
averag 
of ten minutes, but no stop 














age long enough for a meal ; or you are 





still bleeding under the ¢corchement intlicted upon you in one of | 


these unconscionable buféts (1 need not name names) between Paris 
and Calais or Boulogne, where you have been made to pay 


a frane fora pear, or a france and a half for a roll and a basin | 


of warm water with a greasy scum on the surface, called a bouillon. 
But in the best of cases, even if your journey has been unharassed 
by shifting of carriages,{broken by rationally-arranged halts for food, 
unagyravated by any peculiarly dimpudent demand upon your purse, 
you geome ashore, labouring under a lively sense of the social and 
personal inferiority which it seems the object of Continental rail- 
way management to impress upon you. You have been “chivied” 
first of all, through the dwreau for the registering of your baggage. 
This may be the less infliction to a large elass of Continental tra- 
vellers, as they ean exist for long periods on an infinitesimal allow- 
ance of shirts, socks, and under garments generally, Mr. Punch 
once knew a German professor of European reputation, who 
made a three months’ round of country-houses with a little 
bag, not larger than a lady's railway retieule, pow tout bayage, 
and there was no reliable record of his having run up a Washing 
bill the whole time. But Paterfamilias can't carry Mrs. I. 
and his txo daug about the world on acarpet-bag. The family 
have a prejudice in favour of clean linen and plenty of it; and the 
ladies, for all the Times may say of them, are not quite above feminine 
considerations in the matter of bonnets _, crinolines. Well, take 
that registering of baggage to begin wit ‘an there be a greater 
and idler nuisance? Folks talk of the si ‘curity and comfort of the 


thing! As if there was not just as much security ensured by the 




























blue or pink ticket which an active porter claps on your portinan~ | 


teaus in two seconds on a British platform, by help of paste-tin and 
pound-brush (I wish, by the way, they weren't quite so liberal of 
their paste at London Bridge and Paddington) as in all the Continental 
apparatus of Bureau des Bagayes—the dk lay, and the long range 


























e, between Mechlin and Lille, with perpetually recurring halts | 
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) journey is as fifty abroad, and as five at heme ; and I appeal for con- 

firmation of my proportions to every traveller, young or old, male or 
| female, strong or weak, cool or fidgety—who knows both systems. 
| Then, after you have escaped from the baggage-bureau, run the 
| gauntlet of a crowd of craving porters, one to a package (and note 
| that the railway porter, the man paid as well as badged and clothed 








by the company, seems unknown on the Continent, where no man 
will carry anything beyond the nearest point at which he can put 
liis burden down, for somebody else to take up, and so) comes the 
penning up in the waiting-rooms, under the surveillance of more 
haughty men in uniform, who guard the doors, and scowl on you, and 
insist on seeing your tickets every time you pass in or out, and then, 
when the doors are opened, comes another rush, in which devil take 
the hindmost is as much the rule as it was in the Bureau des bagages. 
Here again contrast the two systems—the continental one of 
waiting-room pens, in which passengers are “ pouded-up,” as the 
sanitary engineers say, fora longer or shorter period (for you must 
be at the station te n minutes before the train’s starting, or five minutes, 
or such other period as the high and mighty administration may think 
proper to impose on you) to be flushed on to the platform, through a 
single doorway, by a sort of turncock in a uniform and glazed cap ; 
and ours where you drive on to the station at your own time—so 
you can but catch the train—take your ticket, pass on to the plat- 
form, choose your seat, deposit your wraps, see your li 
whipped into van or carriage, acc cording as it is bulky or compr 
and all in two minutes, without one feeling the pressure of the ad- 
ministration of being reminded of the iron hand by the presence of a 
uniform. 

How Ratway Accivents THarrex. — Tn the last report of the 
Board of Trade on railway accidents the official inspector says:— 
* There is yet one other point which more partic arly concerns the 
duties of the i inspecting officers, and which should, in my opinion, 
be brought under their notice. The length of railway lines on 
which steep inclines occur is increasing every year; and as the 
Legislature has not deemed it expedient to intrust the Board of Trade 
with any power as regards the mode in which traffic shall be con- 
ducted, but confines its interference to unopened lines of railway ; 
and as railway companies have very generally disregarded the 
recommendations m: pd from time to time by the Board of Trade on 
the subject of increasing the amount of brake power, on the esta- 
blishme ‘nt of acommunication between guard and driver, and on 
the placing of a brake at the tail of every train, Xe., it remains to 
be considered whether the inspecting officers, looking solely to the 
question of the publie safety, should not, when inspecting new 
lines of railway, decline to sanction any stations whieh are placed 
upon inclines, on which carriages will travel by the force of gravity 
alone. Accidents from the breaking ay of carriages, or the 

separation of trains into two or more 5, are very much more 
| numerous than the public are awareof. Those which are reported 
tothe Board « f Trade do not prol H nt to one-tenth of those 
} that occur; because, happily, in the ater portion of eases they 
are not attended with se rious injury to lifeor limb. I know, but not 
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of inaccessible counters, and ‘the extortionate porters, the 

hustling, bustling, shoving passenge nd weighers, and ormed | oflicially, of instances where vehicles have broken away, and been 
officials shut into wire-safes, who eo iptuous ly take your money | caught by sending an engine after them on the same line » only it 
and push you out a receipt; a “seheine” as they eall the docu- | very short distance in front of a passenger train; and of others 
ment in Germany, and many a shine I have known raised about | where—l ¥ the presence of mind of sta i-mastet id pointsmen— 
those troublesome slips ef limp paper, which will keep er ing | descendi agous have been turned off the main line into a siding, 





themselves into impossible corners of your pockets, or getting into 
the folds of letters, or hiding the: ves in unknown conipartments 
of your porte-monnaie if they preferred any refue to the hands 
of a foreign ry ilway ofticial— and I am not Surprised at it. What 
rational man or woman ever needed more security than is given by 
our simple and unceremonious— re: ut not rough—English 
system of receiving, ticketing, and disp s f ge? Andas 
to trouble; as to the diflic ulty spared, or cause d, to nervous old 
gentlemen, or unprotected fe males, by the two systems respectively; 

I maintain that the struggle and bustle, and worry, and waste of 
time over the luggage, at the beginning and end of a railway 


























id in two acci- 
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and been destroyed. In the course of two y 
dents ak me, 20 persons have been killed a: 
construction of stations on inclines; and 
sacrifice of human life, and such an amount of in 
should be held sufficient to justify any ins 
to pass a station on an incline on which ¢ 
the force of gravity. And, with their lor 
that notice should be sent to all railway companies engaged in 
making new lines, if the other inspecting officers agree with this 
view of the subject, that stations on such inclincs could not be 
passed in future.” 
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TO CORRESPONDENTS. 


Vol. xi. of Tue ENGINEER can now be hid from the office, price 18s. 
e" Covers for binding the volume can be had from the publisher, price 2s. 6d. 
each. 


*,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, &c., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eve of an anonymous 
querist, are in most cases werely advertisements, which, we are sure our 
— will agree with us, should be excluded as much as possible from this 
column. 


Hl. J.—Dr. Dauglish resides at Reading. 

A. H.— We do not know Mr. Leslie's address. 

8. J. D.—Yours will appear in our next, being too late for this week. 

W. W. asks for the address of a maker of machines for weaving nets, such as 
Jishing nets, dec. 

W. H. N.—The offices of the Accidentul Death Insurance C-mpany are at 
7, Bank Buildings, Lothbury, EC. 

J. R. (West Bromwich).— We do not know the names and addresses of makers 
of the Pextagraph Cutting Machine. 

Fer.—We do not know any other work than Dempsey’s, published by Messrs. 
Atchley and Co., of Great Russell-street. 

G. R. T.—We do not perceive your object in addressing us upon the subject, 
inasmuch as you give no particulars of your plan. 

Cc. B. W. (Hulme).—We give a diagram, from « correspondent, in THE 
ENGINEER of Dec, 23, 1859, for setling out the egg ends of boilers. 

T. A. (Deptford).—Mr. Allan has written no letter that we are aware of, upon 
the subject. His patent link was never employed by Messrs. Humphreys, and 
probably you do not understand in what the invention consists. 

B. B. B.—You can order the Limited Liability Act from the blue book office in 
Abingdon-street, or Jrom that in Great Turnstile, Holborn. Any bookseller 
should be able to procure it for you, as we do not suppose that it is out of 

»rint, 

E. H— We do not exactly understand what you require more than is to be found 
in any work on Hydraulics and Mechanics. The centrifugal force of water 
is precisely the same as the centrifugal force of any substance of the same 
weight, and whose centre of gravity moves at the same velocity. 

A. B.— With two cylinders, the cranks working at right angles to each other, 
and with so shnt a stroke, youdo not require a heavy fly-wheel, unless the 
work is very ivvegular. If by ninety strokes you mean ninety revolutions a 
minute, a wheel bft. indiameter, and weighing 3,009 lb., should be suficient. 

J.B. M.—As we have never stated that Dr. Furchamer first applied a solution of 
permanganate of potash sor disinfecting purposes, the insertion of your note 
is unnecessary. We had heard his name mentioned in connection with the 
discovery, and mentioned the Jact, thinking that some of our readers might 
notice the matter. 

J. W. (Aberdare).—It requires nearly double the quantity of water to form a 
cubic Soot of steam at 40 1b. pressure as would be required for a cubic Joot of 
steam of 20 1b. pressure. Steam way be regarded as raryied water, and @ 
culie Joot of steam of 201b. is nearly twice as rare, and weighs, therefore, but 
little more than half as muchas an equal bulk of steam of double the pressure. 





FORMULA FOR WROUGHT IRON GIRDERS. 
(To the Editor of The Engineer.) 
Sir,—Dr. Fairbairn, in his valuable treatise on the “ Application of Cast 
and Wrought Iron to Building Purposes,” gives the formula I’ = “ ¢ for 


calculating strength of wrought iron girders, but with some contradic- 
tion. 
In page 77 of this work he says in this formula W = @¢¢ “ Let Wre- 


l 
present the breaking weight in tons ; a, the area of bottom flanch in inches 
d = depth of the beam ; and | = distance between “supports, all in inches ;” 
but in page 106 Dr. Fairbairn takes, a = area of the top flanch. I should 
be glad to know which is correct, whether a should be taken as area of the 
bottom or top flanch for wrought iron. Would you have the goodness to 
insert this in your useful journal, as the answer to this question would be 


7 


of service, no doubt, to many of your readers? F. 





MEETING NEXT WEEK. 
CiviL AND MECHANICAL ENGINEERS’ Society.—Thursday, at 7.80 p.m., a 
paper will be read by Cuarues B. Kine “ On Steam Fire-Engines. 


Letters relating to the advertisement and publishing department of this paper 
are to be adaressed to the publisher, MR. BERNARD LUXTON ; all other letiers 
and communications to be addressed to the Bditor of Tuk ENGINEER, 163, 
Strand, London, W.C. 

Tue ENGINEER can Le had, by order, from any newsagent in town or country, 
and at the various railway stations ; or it can, if preferred, be supplied 
direct from the ojice on the following terms :— 

Half-yearly (including double number), lis. 9d. 
rearly (including two double numbers), £1 11s. 6d. 
Tf evedit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
Tur ENGINEER 1s registered for transmission abroad. 

Advertis:‘ments cannot be gurranteed insertion unless delivered before eight 
o'clock on Thursday evening in each week. The charge for four lines and 
under is hatf-a-crowa ; eack line afterwards, sicpence. The line averages 
nine words ; blocks are charged the same rate for the space they fil. Alt 
single advertisements from the country must be accompanicd by stamps in 
payment, 
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THE WARRIOR. 


THE greatest power ever exerted by a single pair of 
engines was put forth on Thursday week in the trial of 
the Warrior. Under the enormous impulsion of 5,561 
indicated horse-power, the great ship, drawing 25ft. Gin. 
forward and 26ft. din. aft, attained a mean speed of 14°354 
knots, which is upwards of one knot an hour more than 
was ever made by the Mersey, heretofore regarded as the 
crack frigate of the navy. A full report of the Warrior’s 
trial trip will be found in another column, but we may 
take occasion here to say that, while most satisfactory, it 
but confirms the general accuracy of the calculations upon 
which the vessel was built and her machinery constructed, 
A comparison, indeed, of the general data applicable to 
large steamships would have enabled most engineers to 
predict that the Warrior would make between 14 and 15 
knots an hour, and it is well that no higher speed was ever 
promised. In the case of the Great Eastern the public 
were disappointed by the non-fulfilment of a promised but 
impossible speed of 18 or 20 knots, and the shortcomings 
of the Galway boats are still fresh in the minds of most 
of ourreaders, Asit is, the Warrior is not inferior in speed 
to any sea-going commercial steamer in corresponding trim, 
and it can with ease overhaul any naval steam or sailing 
Vessel afloat. This advantage of speed is obtained simply 
from the size and form of the ship, and by the allowance 
of proportionate power. She is, if we overlook the 
peculiarity of her armour, just like many other ships, 
only larger and having larger engines, the form being 
probably neither much better nor worse than that of several 
other frigates. This we do not say in disparagement, for, 
excepting in speed, we have both frigates and commercial 
steamers in plenty which are almost all that could be 
desired. One exception we must make, certainly, and 
that applies as well to the Warrior as to most of the 
vessels in the navy, at least. All of our ships of war are 
oa consumers of fuel, and, even apart from the expen- 

ture of money thus involved, these ships are unable to 


carry enough coal for any considerable period of con- 
tinuous steaming. In time of war, too, it might be 
difficult to get coal safely to some of our foreign stations, 
and we might thus have some of our most important 
vessels practically disabled—as much so as if they had 
been knocked up in action. In none of the reports, pub- 
lished by the Admiralty, giving the particulars and per- 
formance of our vessels of war, is any mention made of 
the consumption of fuel, but with 20 lb. steam, incon- 
siderable expansion, and ordinary condenscrs, we cannot 
suppose the rate to be at all less than 441b. per horse- 
power per hour. At this rate the Warrior, if worked 
continuously at 5,561 horse-power, as on her trial trip, 
would burn 268 tons of coal per day, her coal-bunkers 
being thus incapable of carrying four days’ supply. Sur- 
face condensers, we are glad to say, are being at length 
introduced into the navy, and we trust that they will be 
so well arranged and constructed as to work equally as 
well as they already do in a large number of commercial 
steamships, for when the authorities have once satisfied 
themselves on this point they should lose no time in fitting 
surface condensers to the Warrior, a ship which, of all 
others, most needs them. Taking the actual saving from not 
blowing off the boiler, and considering the greater evapora- 
tive power of boilers which, supplied with distilled water, 
are unaffected by scale, and considering also that any saving 
of coal must, in itself, remove by so much the evils 
resulting from “ forcing” the boilers, we may fairly suppose 
that the introduction of surface condensers into the Warrior 
would alone save 20 per cent. of her present consumption 
of coal. Even this would be a saving of more than 50 tons 
daily when steaming at full power. As for high pressure 
steam, some of our engineers really appear to be, making a 
mess of it, and we do not know how much the introduction 
of high pressure condensing engines will be retarded in 
consequence of the failures which have resulted in practice 
with unreliable high pressure boilers. We do not refer to 
failure by explosion, for in that respect most of the modern 
class of high pressure boilers, with small and numerous 
water spaces, are known to be less dangerous than low 

ressure boilers. But with some of these high pressure 

oilers, safe enough, probably against explosion, the tubes 
give out, and a general disorganisation takes place after a 
short service. ‘These results we believe to be as needless 
as would be the failure of new boilers of the ordinary kind. 
Locomotive boilers, exposed as they are to constant strains 
and jolts, carry 1201b. steam regularly, and, if necessary, 
continuously. With all the prospective advantages to be 
derived from the expansive working of high pressure 
steam it does not seem reasonable that we are to forego 
them from the sole want of a reliable and proper boiler. 
This once at work, an hourly consumption of but 14 Ib. 
coal per horse-power is easily attainable. At this rate 
the Warrior would burn less than 90 tons of coal a day 
when working up to her full power, and her bunkers would 
carry coal for say, ten days’ continuous steaming at this 
rate. In the new frigates it is to be hoped that some atten- 
tion will be paid to economising the consumption of fuel. 
This hope is, we think, the more reasonable when we bear 
in mind that surface condensers are already being put in 
some of our ships of war, and that Messrs. Penn, the 
makers of the Warrior’s engines, have already given 
countenance to the improvement. 


LOCOMOTIVE ENGINES. 

Ir is not an unusual mode of stating the power of a loco- 
motive to say thag it will take so many carriages up a 
gradient of 1 in so-and-so. But this mode of stating power 
is incomplete, inasmuch as a very small engine might take 
avery heavy train up a very steep gradient. The small 
engine might, however, move at but two or three miles an 
hour, whereas a larger and more powerful engine would 
go up, with the same train, at fifteen or twenty miles an 
hour. ‘Thus power is the product of pressure into velocity, 
and the power required to move an inert body is measur- 
able by its resistance multiplied into the velocity of motion. 
As an abstract truth, this might hardly require repetition, 
but its application is very frequently overlooked by great 
numbers of railway engineers. Thus a great deal of wonder 
has been occasionally expressed at the fact that locomotives 
had been worked upon inclines of 1 in 10, 1 in 13, 1 in 17, 
&ec. Had it been stated that an engine had drawn as great 
a load up such inclines as it could draw, at the same speed, 
on a level, the wonder might naturally be great, and 
indeed we should deny the truth of the statement off-hand. 
When, however, we bear in mind that an engine which 
can exert a tractive force of, say, 10,000 1b upon a level 
line, must be as able, with the same area of piston and 
the same pressure of steam, length of stroke and diameter 
of driving wheels, to exert the same tractive force on any 
incline, however steep, our wonder ought to cease, even if 
a slope of 1 in 8 be scaled. It is true that, on an incline, 
of say 1 in 50, an engine actually presses upon the rails with 
but forty-nine fiftieths of its whole weight, and thus its 
adhesion is proportionately diminished. An engine 
actually weighing 24 tons would, if weighed upon a 
weighing machine in a line inclined at 1 in 8 (the engine 
being prevented by some external support from running 
down), weigh but 21 tons, 3 tons of its weight being sup- 
ported by the apparatus whereby it was kept from rolling 
down the incline. And while we are upon this matter we 
may as well make a few remarks with reference to the 
terms in which the inclination of gradients is stated. By 
an incline of, say, 1 in 20, is commonly understood a slope 
having a rise of 1 upon a dbase of 20. There is no objec- 
tion to this mode of stating the slope of an incline, but it 
must be borne:in mind that the gravity, on such an incline, 
would not be exactly one twentieth of the weight. ‘To 
take, for the purpose of illustration, a still steeper incline, 
we may come to that of 1 in 1, which, as ordinarily stated 
by engineers, means a slope making an angle of 45 deg. 
with the horizon. On a slope of 45 deg., however, it 


would not do to say that the gravity of a body, or its 
tendency to descend, was equal to one-half its weight, 
because, if this were so, it would require a weight hung 
over a pulley at the top of the slope, equal but to one-half 





that of the load itself, to keep the latter from descending. 


So far from this, however, a load of 2 tons, on a slope of 
45 deg., would fall, vertically, 10ft., while an opposing 
weight of 1 ton, hung over a pulley at the top of the incline, 
was rising 14°14ft., the proportion of the hypothenuse to 
the vertical and to the base being as 14°14 to 10 when 
the slope is at 45 deg. It is only on am incline 
sloping 30 deg. from the horizon that a weight of 1, 
suspended freely over a pulley at the top of the incline, 
would balance a weight of 2 resting on the incline itself. 
For the hypothenuse of a triangle ee angles are respec- 
tively 90 deg., 30 deg., and 60 deg., is equal to exactly 
twice the length of the shortest side, and, if the shortest 
side be vertical, a weight would descend 2ft. down that 
side while drawing another weight through the space of 
2ft. on the hypothenuse, and therefore up a vertical lift of 
1ft. Thus in order to take the gravity of a train, as 1-10th, 
1-20th, or 1-50th, as the case may be, of the load moving 
up the incline, it must be understood that the rise is 1-10th, 
1-20th, or 1-50th of the length of the incline, as measured 
on the slope itself,and without reference to any imaginary 
base. Taking this view, an incline of 1 in 1, instead of 
representing a slope of 45 deg., would be a vertical lift— 
| that is to say, a load would move but lft. in rising 1ft.; 
whereas, on a slope of 45 deg., it would move through 
1-414ft. of space in rising vertically through one foot. 

Returning to the consideration of the power of locomotives 
on steep inclines, we will assume, for the purpose of con- 
venience, that inclines of 1 in 10, 1 in 20, 1 in 50, &e. &e., 
rise 1ft. for every 10ft., 20ft., 50ft., &c., measured on the 
slope, and without reference to an imaginary base line. 
Thus, according to this supposition, the py will be 
1-10th, 1-20th, 1-50th, &c., of the actual weight of the 
load. The difference between the two modes of measuring 
inclines amounts to very little on flat gradients, and need 
be regarded only on very steep inclines, as those of 1 in 
10, 1 in 8, lin 5, &e., up which Soman do not work (ex- 
cepting only the slope of 1 in 10, up which engines have 
worked, drawing a considerable load), 

Leaving speed out of consideration, a locomotive could 
be made to go up any gradient however steep, for, dismissing 
the questions of both speed and adhesion, it could be made 
to lift itself bodily up a vertical rise, which is the steepest 
possible gradient. ‘Ihus an engine, suspended freely by a 
chain, might wind itself up the chain at the rate of, say, 
one mile, or amile and a half an hour. The Great Eastern 
steamship, in the same way, has power enough in her to lift 
her in the air at the rate ofa fathom per minute. Upon an in- 
cline of 1 in 8 an engine would press with but seven-cighths 
of its weight, and if allits weight were on coupled driving 
wheels available for adhesion, it ought to move off at a re- 
spectable rate on a good rail. The adhesion of driving wheels 
on a good rail is even greater, however, than one seventh of 
the weight, amounting often to one fifth, sometimes to one 
fourth, and, in some rare cases, we think it might be shown 
that it has been found to be as much as one third of the 
weight. In the latter case a locomotive, with all its wheels 
coupled, ought nearly to move itself up a slope of 1 in 3, 
the 3 being measured on the incline itself, or a slope of 1 
vertical to 2°828 horizontal. We are, of course, assuming 
that the steam tractive power of the engine, as exerted 
through the pistons, cranks, and driving wheels, is equal to 
the adhesive power, as otherwise the engine would move 
down the gradient, not in consequence of the slipping of 
the wheels, which would not slip, but roll downward, in 
consequence of the want of sufficient steam power to roll 
| them up. 

Mr. Latrobe, the American engineer, constructed a 
temporary line having gradients of 1 in 10 over a tunnel 
in progress upon the Baltimore and Ohio Railway. Up 
these gradients, for several months together, the ordinary 
goods engines of the line, having cight coupled wheels, 
sft. Zin. in diameter each, and weighing 25 tons, 
took themselves, a tender weighing 12 tons, and one 
8-wheel loaded goods wagon, weighing 13 tons, at 
a speed of from eight to ten miles an hour. This 
was, perhaps, the steepest incline ever worked by loco- 
motive power, but when we bear in mind that the 
necessary adhesion of the coupled driving wheels would 
have been hardly more than one-fifth of the weight borne 
upon them there is nothing at which we need wonder. 
The gravity of 50 tons on an incline of 1 in 10 would be 
11,200 Ib., and the total engine and carriage friction at, say, 
13 1b. per ton, 650 lb., the total resistance being 11,850 Ib., 
} and as this was overcome at, say 10 miles an hour, equal 
| to S80ft. per minute, the actual power exerted was 
11,850 x 880 + 33,000 = 316-horse power. Inasmuch as 
the engine had 19-in. cylinders, 22-in. stroke, and only 
3-ft. 7-in. wheels, with a boiler in proportion, this amount 
of power is nothing remarkable, being producible with a 
constant average pressure of rather more than 64 1b. per 
square inch on the pistons. 

Captain Moorsom has mentioned, in the course of a dis- 
cussion at the Institution of Civil Engineers, that, as long 
ago as 1843-44, an incline of 1 in 13, three quarters of a 





; mile long, on the West Cornwall Railway, was worked by 


locomotive power, the engine having 13-in. cylinders and 
fourcoupled wheels. Besidesits own weight it took up 13 tons. 
Mr. Ellett, an American engineer, for some time worked 
an incline rising 296ft. per mile, or rather steeper than 
1 in 18, employing tank engines with six coupled wheels. 
‘The engines had 16}-in. cylinders, 20-in. stroke, 31-ft. 
driving-wheels, and weighed 55,000 lb., or nearly 24} tons, 
in running order. ‘Their load was3 85,000 Ib., or, say, 
38! tons, which was taken up at 7! miles an hour. The 
gravity being 7,840 lb., and the other resistances, at a low 
estimate, 700 1Ib., the whole power exerted—8,540 Ib. at 
660ft. per minute—was equal to 170}-horse power, the 
necessary adhesion being but little more than one-seventh 
of the weight on the coupled wheels of the engine, while 
the corresponding average steam pressure on the pistons 
throughout their stroke was 66 1b. per square inch. 
Considering that some of the Great Western engines 
have worked up to 750-horse power, over and above Teak 
pressure in the cylinders, maintaining an average effective 
pressure of 67°6 lb. per square inch on the pistons, when 
running at 54 miles an hour, the American and Cornish 





exploits really present nothing wonderful, 
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We shall endeavour, on a future occasion, to give some 
particulars of the working of goods and passenger engines 
on gradients of more moderate inclination. 


THE MANUFACTURE OF IRON AND STEEL. 

Too much cannot be known of a process which appears 
certain to supersede the present tedious, wasteful, and 
necessarily costly modes of making malleable iron and steel. 
Upon this conviction we have given much space to the 
rationale and details of the “ atmospheric process,” and we 
have even admitted to our columns communications in 
direct opposition to our own views, believing, as we did, 
that the conflict of evidence and opinion might lead to a 
better knowledge of the subject on the part of every one 
who might give it their attention. The simple and 
beautiful action of air when blown through melted cast 
iron is, perhaps, by this time, tolerably well known, but 
there are many things which require to be understood in 
order to practise the operation successfully. Apart, too, 
from the merely scientific character of the atmospheric 
process, its origin and the respective claims of the inventors 
whose names are known in connection with it, are matters 
of much interest to manufacturers. And indeed the whole 
commercial history of the invention would form a chapter of 
great interest and value to a large class of men, other than 
manufacturers, and who are secking to cheapen the pro- 
duction and improve the quality of iron and steel. 

As our readers are aware, absolutely pure iron does not 
exist, at least for any practicable purpose. Nor isit desirable, 
cither, to produce perfectly pure iron. The object of “ con- 
version,” whether into pig or bar iron or steel, is to modify 
the quantities and mutual relations of the various matters 
associated with the iron. It may be desirable to expel a 
part, perhaps the larger part, of some of these, but never 
the whole. It is often found desirable, moreover, to intro- 
duce additional substances into the iron. The effects and 
counter-cftects of manganese, nickel, titanium, tungsten, and 
various other minerals in combination with iron, are often 
most remarkable, and the endless variations of strength and 
working quality, which their presence in various propor- 
tions induces, ‘renders iron-making and stecl-making any- 
thing but the simple and unerring processes which, upon a 
merely superficial view, they might appear to be. 

As to the history of the atmospheric process of iron 
and steel making, we have the evidence of even Mr. Mushet, 
who has been in a position to know something of it, that 
Mr. Martien, of whose claims so much has been said, did 
not foresee, at the date of his patent, that either malleable 
iron or steel could be made by blowing air through melted 
cast iron. Also, to use Mr. Mushet’s words, “ Martien’s 
“ specification is wretched, and so confused and obscure 
“that I should scarcely suppose it to be valid.” That 
Mr. Martien’s specification is invalid we do not doubt, 
but its invalidity proceeds from reasons different from 
those which Mr. Mushet implies. He admits his inability 
to suppose it to be valid as covering the Bessemer process, 
a point upon which we quite agree with him, and upon 
which, indeed, after a proper examination, there ought 
never to have been two opinions. Mr. Martien, however, 
only proposed to “purify” cast iron preparatory to 
puddling it, and even had there been anything patentable 
in connection with the principle which he had in view, he 
forteited his right to any patent whatever by describing 
only an impracticable mode of carrying his supposed in- 
vention into effect. While by no stretch of phraseology 
and by no interpretation of language is the “ atmospheric 
—, applied in the manner and for the purpose now 
snown in “ the trade”—contained in Martien’s specification 
of September 16th, 1855, neither did Martien, by that 
instrument and the patent issued upon it, acquire any 
tenable title to any mode of dealing with iron, the mode 
deseribed being incapable of practical application. 

In order to make steel with success by the atmospheric 
process it is necessary to operate, not upon melted iron tlow- 
ing ina gutter, but, for several minutes, upon the liquid 
metalat rest, which must, therefore, be contained ina proper 
vessel lined with such material as will withstand the 

solvent or corrosive action of the charge. At one time the 
success of the process appeared well nigh hopeless, from 
the apparent impossibility of obtainingeany material suit- 
able for this lining. J*ire clay was melted away almost 
like lead, and soap-stone, road-drift, and many other sub- 
stances, were tried with but little better results. It was 
the final application of “ ganister,” a mineral of sufti- 
ciently refractory chara cter, which brought the durability 
of the converting vessels toa point where success and 
economy were certain. With this protection for the 
vessels, and the use of the better class of foreign irons, 
there was no difficulty in the way of producing the best 
description of tool-steel by simply blowing air through the 
“molten metal, until the :requisite degree of decarbonisation 
had been attained. 'To pretend that steel could thus be 
made by any treatment broached in Martien’s patent would 
be idle. 

When, however, it is tittempted to make first class steel, 
either by this or any other process, from inferior English 
irons, some special treat ment of the charge undergoing 
conversion becomes necessary. More than twenty years 
ago Mr. Heath discovered the properties of manganese 


in improving the quality of British irons for steel making | 
purposes, and in reducin,g manganese from its oxide he | 


obtained what he believeci to be “ carburet of manganese,” 
and accordingly claimed t he mixture of that substance in 
any process for converting; iron into steel. Although the 
existence of manganese asa carburet has been denied by 
chemists, we may, when bearing in mind that all 
irons and steels (so far as known) are carbides of iron 
merely, understand why Heath chose to designate as 


“carburet of manganes:2” a metal which was appa- 
rently manganese itself. To evade Heath's patent 


the Shetleld steel mak:crs resorted to a mixture of 
black oxide of maganes> and coal tar, and, curiously 
enough, Mr. Mushet some time ago patented the addition 
to Bessemer metal, of bla ck oxide of manganese and pitch, 
and, although now deny! ng the existence of carburet of 
manganese, he also patejited the addition of that very 





substance to “ Bessemer metal.” As if this were not enough 
Mr. Mushet afterwards patented the addition of metallic 
manganese (which was simply what Heath termed 
“carburet of manganese”) to Bessemer metal. We do 
not refer to these claims as being of the slightest impor- 
tance, inasmuch as they were not only untenable, but they 
have been allowed to lapse through neglect to pay the 
stamp duties. Another patent which Mr. Mushet took 
pains to obtain, although he has allowed this also to lapse, 
was the mixture of manganesian pig iron, otherwise known 
as spathose iron or “spiegeleisen,” with Bessemer metal. 
Spiegeleisen, to which Mr. Mushet gave the name of a 
“triple compound,” of iron, carbon, and manganese, just as 
chalk is a triple compound of calcium, carbon, and oxygen, 
is, however, inapplicable by itself to the manufacture of 
either stecl or iron. For tool steel, made from choice 
foreign irons, it is not required, and, although we have 
Mr. Mushet’s dictum that steel made without it, by the 
atmospheric process, is worthless, we may inform him that 
many hundreds of tons of exccllent “ Bessemer metal,” 
made without any mixture with manganese or “ spicgel- 
cisen” in any form, are in successful use. Where a mixture 
of manganese is required, as in making steel from inferior 
irons, spicgeleisen alone is useless, as the manganese causes 
too violent boiling, which can be allayed only by the 
mixture of silicious iron. In no case is the “ spiegeleisen” 
applicable by itself, as Mr. Mushct proposed to employ it. 
And for the manufacture of malleable iron or steel, the use of 
“spiegelcisen” is impracticable, although Mr. Mushet, by 
his own showing, does not see the reason for it. The 





| dividing them into compartments. 


reason, however, is that, in spathose iron, there is as much | 


carbon as manganese, and the iron undergoing conversion 


avidity as to form stecl again. And if, in order to drive 
off this additional dose of carbon, the blowing be continued, 
the manganese, which is still more oxidiseable, is first 
driven off, and all the advantage to be derived from man- 
ganese is thereby lost. In order to make cither malleable 
iron or very soft stecl, where manganese is used, it must 
be introduced, therefore, in a mixture containing but little 
if any carbon. ‘thus Mr. Bessemer prefers to introduce 
manganese in a proportion of 40 per cent. or 50 per cent. 
of the alloy in which it is combined. This proportion 
Mr. Mushet declares cannot be attained in any alloy of 
manganese with iron. We are now writing, however, with 
a specinien before us containing 40 per cent. of manganese 
and certainly more than 50 per cent. of iron. There is, 
in fact, a strong affinity between the two metals, and they 
will unite in, probably, all proportions. ‘“ Spiegeleisen,” 
Mr. Mushet further wishes us to believe, was unknown in 
this country five or six years ago. By the name of 
spiegel-cisen, which is German for “ looking-glass iron,” or 
lustrous iron, it might be unknown, but iron containing 
44 per cent. of manganese, a truce “ spiegeleisen,” has been 
made at 'Tow Law, in Durham, for twenty years at least, 
and exported to the Continent to be made into puddled 
steel. So thoroughly manganesian is the ‘Tow Law iron 
that no one could make Bessemer metal of it without, un- 
wittingly perhaps, using “ spiegeleisen.” Mr. Mushet tells 
us of the ignorance of some Custom House officers who 
would have it that spathose pig iron was zine. Such igno- 
rance can be matched by that of other Custom House officers 
who would have it that “ Argentine” pig iron imported 
from the Continent was s/rev. Spiegeleisen, under the 


name of “steel iron,” has long been known in England, | 


much longer indeed than Mr. Mushet’s (we are referring 
to Mr. Robert Mushet’s) metallurgical patents have been 
known. 

Although these facts have been called forth by Mr. 
Mushct’s letters, written in a spirit of contradiction, they 
may prove interesting and possibly useful to some of our 
readers. As for Mr. Mushet’s complaint, that Mr. Bes- 
semer would not grant him a license, we can only suppose 
that the refusal was made in self-defence, Mr. Mushet 
having set up a number of claims for “ improvements” 
upon which claims, we have a right to suppose, he 
was preparing to take toll from Mr. Bessemer, but which 
claims, the latter gentleman discovered, in time, were 
worthless, and accordingly declined any negotiations with 
the individual making them. 


UNSINKABLE IRON SiLIPs. 

Tur method of affording security to ships by dividing 
them into numerous water-tight compartments is not so 
novel as many people suppose. The celebrated Dr. Benja- 
min Franklin publicly advocated it, in Philadelphia, a 
century ago: and he unquestionably derived his know- 
ledge of it from those ingenious and precocious, although still 
barbarous people, the Chinese. As applied to large sea- 
going ships it is, nevertheless,a modern innovation. Cap- 
tain Evans, of Holyhead, was unable, so lately as 1826, to 
get shipbuilders to fit a water-tight orlop-deck, and it 
was not until some years afterwards that Mr. Williams 
applied transverse water-tight bulkheads to some Dublin 
steamers, and thus, if we mistake not, led the way to 
their general adoption in iron ships. : 

Many shipbuilders and others are to be found who con- 
tend that these bulkheads can, without inconvenience, be 
fitted in sutlicient numbers, and with such practical ettici- 
ency, as to afford toan iron ship all the security that is 
necessary—or even desirable. There are, on the con- 
trary, others who have many faults to find with them, 
the three principal of which are the following :—First, 
that the rivetting of the transverse bulkhead to the sides 
of the ship involves their perforation exactly after the 
fashion in which are perforated sheets of postage or rece ipt 
stamps, in order to render them easy of separation; and, 
it is fairly enough contended, this practically weakens 
the ship to such an extent that, when she goes upon rocks, 
or gets subject to severe breaking strains in other ways, she 
is pretty sure to se parate into two or more lengths—as the 
Royal Charter certainly did. In the next place it is 


¢ 


alleged that the great rigidity and local power of resist- 
ing compression which the transverse bulkhead imparts to 
the ship's side, often has a bad effect by causing the un- 
supported side to be driven in and torn through in cases of 
collision or of grounding. 


It is manifest that there is real 


force in this objection likewise, and that it would be better 
—if it were practicable—not to give great resistance at 
isolated points, but to spread the strength uniformly along 
the structure, making the elasticity equal throughout. In 
the third place, it is well-known that the division of a ship 
into short lengths by transverse bulkheads operates as a 
great impediment to the introduction of some descriptions 
of ‘cargo—in fact, prevents their reception altogether. 
Attempts have been made to remedy all these evils. Plans 
have been proposed for connecting the bulkheads to the 
sides by means of angular plates instead of angle-irons, in 
order to get rid of the direct lines of rivet holes; methods 
of attaching the bulkheads, not ‘directly to the sides, but 
to flat plates or curved frames, standing off from the sides, 
and in water-tight connection with them, have been sug- 
gested with the same object, and also for giving elasticity 
to the side at its junction with the bulkhead; and the 
placing of the bulkheads horizontally, or longitudinally, 
instead of in a vertical transverse direction, has also been 
advocated, for the purpose of removing the first objection 
altogether, and of partly obviating the other two. 

We shall express the conviction of our most scientific 
and experienced shipbuilders when we say that no gencral 
rule, applicable to all classes and kinds of ships, can be 
wisely laid down in reference to the best modes of sub- 
‘There are instances in 
which the upright transverse bulkhead may be the very 
best ; there are others in which it may be the very worst. 
It will not be hazardous, however, to say that, in most 
cases, the safety of a ship would be most cftectually se- 
cured, all things considered, by a combination of water- 
tight decks and upright longitudinal bulkheads. The dif- 


in a melting pot combines with this carbon, with such | ficulty has always been to afford access to the spaces be- 
| low a water-tight deck, without impairing its character as 


such. This difficulty has, at length, been got over by the 
very simple method of providing water-tight trunks, ex- 
tending down into them from above—a method perfectly 
efficient, of course, so far as security is concerned, and, at 
the same time, so obvious a solution of the difficulty that it 
is hard to understand why it was not long ago resorted to. 
It is the combination of such trunks with horizontal or 


| other water-tight decks or walls that constitutes the whole 





of Mr. Charles Lungley’s invention, of which we have 
lately read so much in the newspapers, and which has been 
applied to the Union Company’s steamship Briton, tried at 
Southampton on Wednesday last. It is this, and this alone, 
which Mr. Lungley considers suflicient to justify him an- 
nouncing, in all directions, that he has become a builder of 
“ unsinkable iron ships !” 

We think that Mr. Lungley runs some risk of com- 
promising his reputation as a practical shipbuilder in thus 
proclaiming an iron ship wrsinkable, solely because she is 
subdivided into numerous water-tight compartments, for it 
would not be difficult to mention circumstances under 
which evena ship thus subdivided might prove incapable 
of justifying so vaunting a title. It is not among our 
readers, at any rate, that the designation will be accepted 
without question. But we should be sorry to lose sight of 
such merit as the invention really possesses because the 
inventor has angled for public patronage with a gilded 
bait. There can be no doubt about the great increase of 
safety which the new method of constructing is capable of 
affording, 7f properly carried out. We say, “if properly 
carried out,” because we cannot fail to see that there are 
practical difficulties to overcome in its application. The 
chief of these will be experienced in connecting the iron 
deck to the ship’s side, so as to make a thoroughly water- 
tight connection between the two, anda connection, more- 
over, which shall remain water-tight when the ship is sub- 
jected to the blows and strains sustained in gales at sea, or 
even when thumped upon a shore. What may be the best 
method of effecting this connection we are not prepared to 
say. It would be casy enough of accomplishment in 
Mr. Scott Russcil’s system of building, in which the usual 
iron ribs or frames are dispensed with, and longitudinal 
girders are substituted for them. But how is the deck to 
be fitted, where these frames areemployed? Probably the 
best of all plans of accomplishing this would be to run the 
deck quite through to the side, and stop the ribs short 
above and below it, turning the heads of the lower ribs 
and the heels of the upper ones horizontally along the 
deck against the side, and rivetting them to each other 
through the deck. But many shipbuilders object to cutting 
the frames through in this manner, and Lloyd’s surveyors 
would not, we fear, consent to have it done; and in that 
case the only other plan, that of fitting the deck round the 
frames and ‘into the sides, would have to be resorted to. 
This is the plan adopted by Mr. Lungley in the Briton, 
where it is carried out in a somewhat peculiar, but, we 
believe, a}successful manner, a separate forging being 
formed to fit in between the adjacent ribs, and to answer 
the purpose of rivetted angle-iron connection between the 
deck, the ribs, and the bottom of the ship. It is possible 
that this method may be improved upon hereafter ; al- 
though, as we have said, it has proved satisfactory in the 
case of the Briton. We have dwelt upon this feature of 
the plan, not because absolute water-tightness is essential 
in such a deck, as even a considerable leakage might be 
kept down by means of the usual pumping appliances ; but 
because, as this isa plan which appeals directly to the 
favour of the uninstructed publie, it 1s desirable to bring it 
as near perfection as possible. Mr. Lungley, in particular, 
as the sponsor of “ unsinkable” ships, is bound to give his 
best attention to this part of his plan. 

No one can doubt that the restriction of the ingress into 
the hold of a ship to a mere trunk or two is unfavourable 
to the ready stowage of ordinary cargo; and this is, pro- 
bably, the gravest objection to the new plan. But it is 
not Without a countervailing benefit, has the ab- 
sence of transverse bulkheads is exec y favourable to 
the stowage of long bars of iron, girders, beams, timber, 
&e., all of which can be passed into the water-tight holds, 
through apertures in the bow or stern, as is at present 
must also be ac- 
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done with timber-carrying ships. It 
knowledged that the plan is calculated to afford great secu- 
rity against fire in slips of all descriptions. We all saw 
the value even of the ordinary transyerse bulkheads as 
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safeguards against the ravages of fire in the Sarah Sands; 
and we must all know how easy it would be to extinguish 
fire in a ship into any part of which water can be poured, 
or admitted through the bottom, with perfect impunity in 
so far as the safety of the ship is concerned. But even this 
would not be necessary in one of these trunk ships, for the 
fire, in any compartment, might be speedily extinguished 
by sealing the top of the trunk which alone communicated 
with it. 

There is one other advantage which fairly belongs to 
Mr. Lungley’s plan, and is, so far.as we can learn, peculiar 
to it. It affords a very excellent and much needed means of 
ventilating thedecks of passenger and transport ships sepa- 
rately. On this point the inventor’s own remarks deserve to 
be quoted. “ What is required,” he says, “ to perfect the ven- 
tilation of all ships with more than one deckisthe construction 
of separate trunk hatchways to cach, so that those quartered 
on the upper decks may not breathe the exhausted air 
which has to come to them from below, and that sickness 
on any single deck may be kept there. Nothing has yet 
been done to make a ship as airy and wholesome as 
a house, and there certainly is no reason why the 
sanitary condition of the one should not be as much 
attended to as the other.” We believe this to 
perfectly truc ; so true that, to our minds, this separation 
of the atmospheres of the ditierent decks of a passenger, 
emigrant, or troop ship is even a more beneficial result of 
the new invention than the increased safety from sinking 
which it is capable of affording. 

THE ARMSTRONG GUN. 


WE are able to announce, on excellent authority, that 
the Admiralty have issued orders to the effect that the 


supply of 100-pounder Armstrong guns to H.M. ships shall | 
This amounts, of course, to an official condemnation | 


cease. 
of this weapon, which, in addition to its many other 
defects, has this week proved far inferior to the ordinary 
smooth bore 68-pounder as an instrument for attacking 
iron cased ships. Rumours of Sir William’s removal from 
his post as engincer-in-chief for rifled ordnance are abroad, 
in the clubs and elsewhere ; but we attach little value to 
them at present. ‘The Government are too much compro- 
mised in their arrangements with the Elswick Works to 
admit of any hasty action in reference to Sir William. The 
experiments at Shoeburyness, of which an account is given 
below, will be seen to amount to a practical demonstration 
of the accuracy of our recent remarks upon the Armstrong 
gun. 
THE EXPERIMENTS AT SHOEBURYNESS. 

It is with unfeigned ‘satisfaction that we are able to 
state that the experiments made upon the target resembling 
the side of the Warrior on Monday and Tuesday last, at 


Shoeburyness, have proved the complete invulnerability of 


the Warrior in so far as existing ordnance is concerned. 
Those experiments were of the most trying kind, and we 
believe we speak the simple truth in saying that every one 
of the many distinguished and expericnced men who 
witnessed them was astonished at the perfect powers of 
resistance which were displayed by the target. Against 
this single structure, only 20ft. long, and of the height of 
the Warrior’s side above water, and situated at a distance 
of 200 yards only, the 100-pounder Armstrong gun, the 
120-pounder shunt gun, and the service 68-pounder, vainly 
launched their shot and shell: vainly, we say, because 
when the ,two days’ firing had ceased the inner skin of 
the target (corresponding to that of the ship) remained 
intact. Not a single breach was made in it anywhere, and 
only one bolt was seriously started. Both shell and shot 
were fired from the 100-pounder Armstrong, with 12 1b. 
charges of powder, without producing anything more 
than indendations in the armour plate, less than 2in. 
deep. A 200Ib. shot was fired from the same gun 
with a charge of 101b. of powder (a larger charge 
not being safe with so heavy a shot), and failed to indent 
the armour more than half an inch! The 68-pounder, 
charged with 161b. of powder, indented it about seven- 
eighths of an inch with shell, and 22in. with solid shot. 
The shunt gun, with 20 1b. of powder, and firing a 1201b. 
shot, only penctrated #tin. into the plate. Salvos of shot, 
from which such terrible effects have been confidently 
anticipated, failed to break through the target. The fol- 
lowing is the programme which was pretty closely adhered 
toon Monday last. 
Shell filled with sand: from— 





3 100-pounder Armstrong guns. 
2 68-pounder ordinary guns. 


Shell, line, with percussion fuzes: from— 
3 100-pounder Armstrong’s. 
2 6S8-pounder ordinary guns. 
Sclid cast iron shot : from— 
3  100-pounder Armstrong’. 
1 120-pounder shunt gun. 
2 68-pounder ordinary guns. 
200-1b, solid cast iron shot: from— 
3 100-pounder Armstrong’s. 101). charge. 
Salvo: solid cast iron shot, weight 2001b.: from— 
100-pounder Armstrong's. 101b, charge. 
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be | 


not fired, either because there was no hope of getting it ducing 


through the target, or because some one coveted the costly 
curiosity. : 

These results must be pronounced extremely gratifying. 
They prove that our Warrior and her compeers are ‘prac- 
tically invulnerable within their armour casing; at any 
rate until a heavier gun and projectile than any yet 
employed in the service are produced, and this is all that 
we could reasonably expect or hope. Whether they preve 
that wood backing is, on the whole, desirable or not, is 
another question. In our judgment they do not. To 
determine this point it will be necessary to build another 
target, as nearly as possible like the present one, but with 
iron in the place of the timber—iron equivalent in 
weight, of course, to the timber. Such a target should be 
proceeded with at once. It would even appear desirable 
to build two, or even more, such targets, with the extra 
iron variously disposed in them; it being added in the 
form of plating in some cases, and in the form of addi- 
tional rib-iron in others. Without this it will scarcely 
be possible, we think, to solve the problem completely. , 


LITERATURE. 


Patents for Inventions: Abridgments of Specifications Relating to 
Photography. Printed by Order of the Commissioners of 
Patents. London: Great; Seal Patent Office, Southampton- 
buildings, Chancery-lane. 1861. 


PHOTOGRAPHERS have lately pretended to be so much af- 
fronted by having their works classed with those of engi- 
neers, by the Great Exhibition (1862) Commissioners, and 
have so strongly insisted upon separating themselves from 
us, that we are not disposed to show them any great amount 
of favour. For our part we never much coveted their com- 
pany, believing that engineering art both requires and 
secures more brains than one is accustomed to find among 
photographers, and consequently that we should be de- 
graded rather than otherwise by their socicty. But as we 
do not wish to be harsh, even to an inferior class of people, 
and as it is often useful for an engineer either to employ 
one of these photographers to take a picture of a machine 
for him, or else to take one for himself—which he can 
often enough do very well—we shall continue to give 
photography an occasional place in our columns. 

And certainly no better occasion for giving it such a 
place can be expected than that which is offered by the 
publication of the volume before us, which, in the un- 
assuming guise of a two-shilling blue book, in reality 
furnishes us with a suecinct and perfectly unbiassed history 
of its rise, progress, and present condition. It includes, 
first, a most valuable historical introduction ; and this is 
followed by an abstract of the specification of every patent 
ever granted in this country for an invention bearing upon 
photographic processes, or for an improvement in the 
chemical, optical, and mechanical apparatus used in the 
practice of the art or its applications, such as the camera 
obscura, the stereoscope, &e. 

The “introduction” is full of interest. It commences by 
showing that the most careful research has afforded no 
proof that the ancients ever discovered the chemical action 
of light upon matter, or ever recorded any account of the 
action of light upon coloured bodies. ‘The first definite 
knowledge of this action appears to have been some obser- 
vations of the alchemists, that “horn silver” (chloride of 
silver) was blackened by exposure to light. But their 
knowledge of the subject seems to have been limited to this 
—the proper application of designs or images to sensitive 
surfaces, and the permanent fixing of the pictures so 
obtained, both belong to the present era. The ancients 
were not, however, quite so ignorant of the optical prin- 
ciples upon which the stereoscope is constructed, for Euclid, 
300 years before Christ, in his treatise on Opties, proves that 
he knew that the pictures of bodies seen by both eyes ar 
formed by the union of two dissimilar pictures obtained by 
the eyes separately. Galen, also, about 130 years later, 
described the phenomena attendant upon looking at bodies 
with both eyes, and alternately with the right and left eye. 
We mect with nothing further bearing upon any branch of 
the photographic art, or its allied arts, until a.p. 1646, 
when Licetas and Kircher noticed the phosphorescent 
influences of solar rays. In 1722 Petit observed that 
solutions of nitrate of potash and muriate of ammonia 
crystallised more readily in the light than they did in dark- 
ness. In 1777 Scheele remarked the dissimilar powers of 
the rays of the spectrum in darkening nitrate of silver, find- 


| ing the violet ray to have the most blackening effect ; and 
| nine years later the same observer found that nitric acid 


| of light upon the ferrocyanates of iron. 


Salvo: cast iron service shot, with service charges: | 


from 


3 100-pounder Armstrong’s. 
2 6S-pounder ordinary guns. 
1 120-pounder shunt gun, 

This detailed statement of the shot and shell fired at the 
Warrior target will furnish a good idea of the execution 
attempted upon it. As they all proved incapable of 
plercing through the structure Sir William Armstrong 
produced three shot of a novel kind, in the hope of accom- 
plishing the object. These shot were made with 
faces, and had a sort of cylindrical punch end standing out 
from the front of each. ‘They cost £7 each, which is rather 
too much, we venture to submit, to pay fora shot. The 
first of them was fired with a charge of 16 1b. of powder, 
and missed the target; the second, fired with an equal 
charge, struck it at a spot very close to where it had betore 
been struck with no less than five shot and shell, and yet 


was decomposed by the chemical action of light. In 1791 
Senebier discovered that yellow wax was bleached by 
the action of light; and in 1795 Fischer observed the action 
These few facts 
and observations are all that have yet been discovered 
bearing upon the subject anterior to the present century. 
A very few sentences, however, will carry us on from this 
point intoa period prolific in new discoveries. In 1801 
J. W. Ritter pointed out the separate existence of chemical 
rays in the spectrum which extend beyond the most re- 
frangible, or violet rays. Im the succeeding year Mr. 
Thomas Wedgwood and Sir Humphrey Davy published 


| their method of copying paintings, &c., by means of the 


| action of light upon nitrate of silver. 


steel | 


Paintings on glass 
were copied by placing white paper or leather, sensitised 
with this salt, behind the painting, and exposing the 
arrangement to solar light. Muriate of silver was found to 
be more sensitive than nitrate, and both were more readily 
acted upon when moist than whendry, But these pictures 
could not be fixed. In the same year Sir Humphrey Davy 
noticed the effect of light upon the puce-coloured oxide of 
lead; and Mr. Robert Marup showed that several! salts of 
mercury were reduced by light. In 180%, Wollaston dis- 
covered the action of light upon gum guaiacum ; and Dr. 
Young proved the interference of the obscure chemical 
rays. In 1810 Seebeck observed the production of" colour 
upon chloride of silver by the various rays of the spec- 





penctrated to little more than Sin. in depth; the third was | trum, the violet rays rendering it brown, the blue pro- 











a shade of blue, the yellow preserving its 
white, and the red giving it a red colour. In 1812, 
Bérard showed that the chemical rays are polarised 
by reflection. In 1814, M. Nicephorus Niépce at- 
tempted “to fix the pictures produced in the camera 
obscura, and to copy engravings by means of light trans- 
mitted through them upon substances made sensible to its 
action,” he used a tablet of copper coated with silver, and 
called his process Heliography. Yn 1824 M. Daguerre 
began his experiments with the view of fixing the camera 
pictures. In 1827, M Niépce (before named) submitted to 
the Royal Society some pictures taken upon silvered 
copper plates smeared with the bitumen of Judwa. 
The resin was rendered insoluble in certain essential oils 
by the action of light; on subsequent treatment with 
the oleaginous solvent the shadows dissolved away, and the 
lights are represented by the unaltered resin remaining on 
the plate. In order to improve the effect M. Niépee 
darkened the silver surface with a film of iodine. In 1833, 
Mr. Fox Talbot began his experiments, and in the follow- 
ing year took pictures in the camera by the action of 
light upon paper washed with nitrate of silver, and suc- 
ceeded in fixing them. He called this art Calotype. In 1835 
Mrs. Somerville made some experiments on the perme- 
bility of different bodies to the chemical rays. In 1838, 
Mr. Wheatstone described the stereoscope ‘to the Royal 
Society. In 1839, the daguerreotype process was com- 
municated by the inventor to the French Academy of 
Sciences; and twenty-three days later Mr. Fox Talbot 
communicated his discovery to our Royal Society. His 
paper was at that time sensitised by means of nitrate of 
silver, and the image fixed by common salt. From this 
time forward discoveries were so multiplied that it is in- 
compatible with our present purpose to trace them. It 
seems certain that no art was ever before developed with 
such marvellous rapidity. ‘Twenty years have sufficed for 
its application to innumerable useful purposes, both 
terrestrial and celestial. ‘The history of the progress made 
during those twenty years is recorded in the unpretending 
little volume before us, which but few of our readers will fail, 
we presume, to obtain. It may save them trouble if we 
say that it will, no doubt, be forwarded to them direct from 
the Great Seal Patent Office (Publishing Department), 
Chancery-lane, on receipt of a half-crown’s worth of 
postage stamps. 
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1457. Ilexry Du Mont, Comptoir des Brevets d’Invention, Rue de Rivoli, 
France, ** A photographic apparatus, having for its object to reproduce 
the successive phases and shiftings of a motion.”—Pelition recorded sth 
June, 1861, 

1747. Patrick Apie, Strand, London, ‘* Improvements in apparatus in con- 
nection with railway carriage buffers, for preventing damage in cases of 
railway collision.”—Petition recorded 11th July, i861. 

1917. Groner Epwanps, Park-road-villas, Battersea, Surrey, “ Improve- 
ments in means and apparatus for propelling by traction carriages and 
other vehicles on railways, tramways, and other roads.”—Petition re- 
corded Ist Auguat, 1861, 

1927. Groner FowLer Jones and James Jones, York, “Improvements in 
apparatus for protecting and arranging water-pipes, and withdrawing 
water therefrom, and preventing injury thereto by frost.” 

1935. WinuiaAM Epwarb Newton, Chancery-lane, London, “An improved 
process for producing colouring matters or pigments from manganese.”— 
A communication from Paul Morin, Rue St. Sebastien, Paris, —Petitions 
recorded 3rd August, 1861. 

141. Epwarp Danie, Jounsoxn, Wilmington-square, London, “An im- 
provement in the construction of centre seconds watches.”—Petilion re- 
corded Sth August, 1361. 

2051. PLEASANT Hart, Hampton Wick, Middlesex, ‘‘ An improvement in 
mills for grinding.” —Petition recorded 17th Auguat, 1861. 

2069. SAMUEL Wurrraker, Haverstock-hill, London, and RALen AUGUSTINE 
Jones, Aylesbury, Buckinghamshire, ‘‘ Improvements in operating upon 
railway signals, and in indicating their position by means of electricity.” 
Petition recorded 20th August, 1361, 

2122. Henry NELSON, Manchester, JAMES Carr, Blackburn, and Groner 
Hannisox, Burnley, Lancashire, ‘* Improvements in self-acting mules for 
spinning cotton and other fibrous materials.”—Petilion recorded 26th 
August,s1861, 

2146. James Duncan, Greenock, Renfrewshire, N.B., “ Improvements in 
the manufacture of sugar, and in the apparatus employed therein, also in 
the apparatus employed in reburning animal charcoal,”—Vetition recorded 
238th August, 1861. 

2155. Lemve, Dow Owen, New Oxford-street, London, ‘‘ Improvements in 
ploughs."—A_ communication from Martin Buck, Lebanon, New Hamp- 
shire, U.S.—Petition recorded 30th August, 1861. 

2169. WILLIAM HeNSMAN, Woburn, Bedfordshire, and WiLLIAM HENSMAN, jun., 
Linslade, Buckinghamshire, ** Improvements in apparatus for tilling land 
by steam power.” 

2176. Eywarp Josern Hugues, Chancery-lane, London, “ An improved 
apparatus for collecting the gases which escape from furnaces.”—A com- 
munication from Mr. Emil Langen, Sieburg, Prussia. 

2178. WILLIAM ARMAND GILBER, South-streect, Finsbury, London, ‘ Im- 
provements in the process and apparatus for the manufacture of steel,” — 
A communication from Jules Paulis, Brussels. 

2180. WituiamM Fox, Amiens, France, “Improvements in parasols and 
umbrellas."—A communication from Mr. Gabriel Emile Charageat, 
soulevard des Italiens, Paris. 

2182. Frepenick Curtis, Bilston, Staffordshire, “ Improvements in forming 

ing the tops or upper parts of boots from woollen or mixed 

—Petitions recorded 31st August, 1861 

2198. AncuipaLy Wiire, Great Missenden, Buckinghamshire, ‘‘ An im- 
proved apparatus for stopping railway trains.”—VPeiition recorded 4th Sep- 
tember, 1861. 

Joun Brows, Burnley, Lancashire, * Certain improvements in power 

ooms for weaving.” 

233. Epwakp TlaAnrison and Tuomas SuvurrLewortu Yates, Oldham, 

Lancashire, ** A certain compound or certain compounds to be used as a 
ubstitute for gunpowder,” 

2234. Micuar, Henry, Fleet-street, London, “ Improvements in apparatus 
for signalling on railways by means of electricity."—A communication 
from Eugene Vincenzi, Parma, Italy.—/etitions recorded Oth September, 























1861, 
2230. Evurat TAyvior, Blackburn, Lancashire, “ Improvements in obtain- 
ing motive power by the combination and arrangement of levers and 


weights.” 
37. Witniam Aisswortn, Evuis Hear, WiiaM Fieorxe, and Eu 
Ovenstiaw, Adlington, Lancashire, ‘Certain improvements in power 
looms for weaving,” 

2258, NICHOLAS DORAN Prosy MAmLAKD, Dublin, “Improvements in the 
material and preparation of the material and apparatus for making 
potash, pearlash, and caustic potash of commerce,” 








Ashton-under- 





2241. Joserm HoLttanp, Manchester, and GrorGgk OKELL, 
Lyne, Lancashire, * Improvements in apparatus by which an engine or 
train is made to give an alarm or signal at any required place on arriving 
at or passing any given point on the railway.” 

4 Hicxvent Repeats, Nottingham, *‘ Improvements in machinery for 





¢ manufacture of skirts usually called crinoline skirts.”—/etitions re- 
corde’ Tth September, 1361, 

2246. WintiAM Simons, Renfrew, N.B., “Improvements in constructing 
ships or vessels."—Petition recorded Oth September, 1861. 
2256. Tuomas Smuituson, Leeds, Yorkshire, ** The application of a self-acting 
lubricator to corves a 3." —Petition recorded th September, 1861. 
2262. Gronoe Henny Birkerck, Southampton-buildings, Chancery-lane, 
London, ** Improvements in needles.”—A communication from ‘Thomas 
Hankey Alexander, Washington, Columbia, U.S. 

2263. Joun ALwert Dauncey, Manchester, “ Improvements in the manu 
facture of collars and wristbands,”"—Petitions recorded L2th Seplember, 1361 
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2272. WiLLIAM Davis, Snow-hill, Birminghara, ‘‘ An improved apparatus 
for the prevention of accidents to vehicles drawn by affrighted horses.”— 
Petition recorded 13th September, 1861. 

2292, Freperic BARNeTT, St. Mary Axe, London, ‘Improved automatic 
electric signals to prevent collisions on railroads and railways.”"—Pe ition 
recorded 14th September, 1861. 

2216. FrReDERIC Barnett, St. Mary Axe, London, “ An improvement in the 
light given by street and other lamps by means of reflectors in white 

t. earthenware, china, and all enamel materials, in conjunction with an 
improved chimney to draw up the exhalations and smoke of all lighting 
materials,” 

2317. Joun Eastwoop and Joun Barnett Joyce, Bradford, Yorkshire, 
“ Improvements in machinery or apparatus for combing wool and other 
fibrous substances.” 

2318. FREDERICK JAMES EUGENK ALEXANDER GiGAvuLt D'OLINcoURT, Rue de 
Flandre, Paris, * A new system of cultivating land, and for preventing 
the disastrous effects of inundations.”—Petitions recorded 17th September, 
161. 

2337. CHARLES WALTER Eppy, Chester-terrace, Regent’s Park, St. Maryle- 
hone, London, “* A new method of arming the bow of a ship of war with 
ashell and a beak to be fitted or unfitted at pleasure, and to be used con- 

jointly or separately.” 

2344. Joun Grauam, Anne-street, Devonport-street, Commercial-road East, 
London, ‘* An improved double-acting force or lift-pump, for ships’ fire- 

sngines, and other purposes "—Petitions recorded 19th September, 1>61. 

52. Henry WALTER and Davip Jounstone, Manchester, ‘* Improve- 

ments in cast 

2254, CHARLES PERMAN, Salisbury, Wiltshire, ‘Improvements in ma- 
chinery or apparatus for cutting and turning up the soil of land for culti- 

vation.” 

55, JAMES 
provements in the means of fastening or securing 
knives and forks, daggers, and other similar artic! 
20th September, 1861, 

2377. Joseviu Jacon, Golden-square, London, ‘‘ Improvements in the mode 
of and apparatus for obtaining and treating hydrogen gas, and the appli- 
cation thereof to various purposes, parts of which improvements are 














23. 









BuRNAND, Netherthorpe-street, Sheffield, Yorkshire, ‘‘Im- 
the handles of table- 
"— Petitions recorded 


23. 








applicable to the manufacture of iron and steel.”—A communication from 
Carl Preisenhammer and Carl Weniger, Zoptau, Austria.—Petition re- 





corded 23rd September, 1561. 

2388. Cant Gustav Lenk, Maddox-street, Regent-street, London, ‘* Im- 
proved pens."—VPetition recorded 25th Sept aber, 1861. 

2390. DANIEL Joserit FLEETWOOD, George-street, St. Paul’s, Birmingham, 
“ An improvement or improvements in nails. 

2401, Henry Nunn, Chelsea, London, ** Improvements in mangles.” 

2403. George CaLpweLL, Kilmarnock, Ayrshire, and Joun YouNG MILLER, 
— Kenfrew, N.B., ‘* lmsprovements in apparatus for dressing 
flour. 

2405. SamuenL Sinchain Rowson, Sunderland, Durham, ‘“‘ Improvements in 
machinery or apparatus for raising or lowering heavy bodies.” 

2409, Jacat Denis Desike Passacer, Paris, ‘Improvements in lamps 
for burning palm or other similar fat oil.” 

2411. Rovert Davis, Splidts-terrace, Back Church-lane, London, “ Im- 
provements in churns Petitions recaded 26th Septeaber, 1861. 

2413. Ricakb FRANKLIN and GrorGe Baccus, Chapel-street, Stratford, 
Essex, “fA reversible back-supporting nursing-belt.” 

2417, Dunxcas McCatium, Greenock, Renfrewshire, N.B., 
arrangements for filling and closing bottles and other vessels,” 

2418. SamueL Rowse, Buckland St. Mary, Somersetshire, ‘ Improve- 
ments in horse-rakes.” 

2421. Georges Joskri GANIER and Eine EvGenxt Couiet, Place de la 
Bourse, Paris, “ Improvements in envelopes,”—VPelitions recorded 27th | 
September, 1861, 

2 WiLLiaM Newton WiLson, High Holborn, London, « Improvements 
in sewing machines and apparatus connected therewith.” 

25, Jouwn Reeves, London, *‘ Improvements in electro-magnetic engines 
for obtaining and applying motive power.” 

2420. MEINKAD THEILER, Einsiedeln, Switzerland, ‘ Improvements in tele- 
graphs." —Petitions recorded 23th September, 1861, 

2452. Epwarnp FUNNELL, East-street, Brighton, Sussex, ‘A self-acting 
alarum, which can be fixed on tenders, guards, compartments, or other 
parts of railway trains for preventing collisions.” 

133. JOUN SOLOMON Bickrord and Grorck Samiti, Tucking Mill, 
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‘amborne, 
. 


rnwall, “* Improvements in the manufacture of safety fuz 












Joseru Lusi, St. George 
ments In mashing attemperator 

2436, CHARLES HILL PENNycook, Glasgow, Lanarkshire, N 
ments in chimney hoods and ventilators 

2497. Wyvitn JAMES Cunisty, St. Albans, Hertfordshire, ‘‘ An improved 
method of mailing ships of war.” 

2441, Prennek ALEXIS FRANCISSE Bonar, Paris, “ The preparation and appli- 
cation of certain new hemostatic and antiseptic agents,” —Pet it ions recorded 
80th September, 1d61. 

2448, JoUN ADAMS KNIGHT, Symond’s-inn, Chancery-lane, London, * Im- 
provements in the manufacture of boots and shoes.”—A communication 
from Henry Port, New York, U.S. 

2445. Rosert NiGiTiINGALE, Malden, Essex, “Improvements in markers 
butts or mantelets.” 

2447. JoUN WiLLtAM Scort, Worcester, ‘ Improvements in tools for the 
manufacture of leather and other rings, washers, and laces.” 

2449, WILLIAM StRATFORD Hoag, Rotherhithe-wall, Rotherhithe, Surrey, 
“Improvements in rendering columns, girders, doors, shutters, and 
other parts of buildings fire-proof.”—VPetitions recorded Ist October, 1861. 

2153. ANDREW WYLEY, Allsop’s-place, Regent's Park, London, * Improve- 
ments in fire-a 

2461. Epoar Brereit, King William-street, London, ‘* Improvements in 
the manufacture of boxes or cases, and in machinery employed therein.” 
Petitions recorded 2nd October, 1861, 

2463, JouN CHARLES Dickinson, Blackburn, Lancashire, ‘ Certain improve- 
ments in steam engines.” 

2464. WiLttAM Thomas HENLEY, St. John’s-street-road, Clerkenwell, London, 
“ Improvements in magnetic and electric telegraph apparatus, which are 
also applicable to other purposes.” 

2465. Joun Coore Happan, Bessborough-gardens, Pimlico, and Caro 
MINASI, St. James’s-terrace, Kentish Town-road, London, ** Improve- 
ments in the mode of discharging cannon, and in apparatus for facilitating 
the proper aiming with fire-arms,” 

2407. Henry Law, Essex-street, Strand, London, “Improvements in ma- 
chinery and apparatus for raising ships and other vessels out of the water 
for the purposes of examination, cleaning, or repair, some of which are 
applicable to the docking of vessels for the same purpos»s.”’ 

M70. Tomas Evans, Westmoreland-street, Westminster, Middlesex, * Im- 
provements in the manufacture of boots, shoes, and other coverings for 
the feet, and in the machinery, apparatus, and means connected with 
such manufacture.” 

2171. CAMILLE MAUVERNAY, Lyons, France, 
ling the passage of trains upon railways. 

472. Joseru Woop, Birmingham, * Improvements in the manufacture of 
metal pens, and holders in tools employed therein, and in cards for 
carrying the same.”—Vetitions recorded 3rd October, US61. 

2475, Peter KNownes, Bolton-le-Moors, Lancashire, ‘Improvements in 
machinery for opening and cleaning cotton and other fibrous materials.” 


square, Portsea, Hampshire, ‘* Improve- 
” 


.B., ** Improve- 


















** An improved method of signal- 


2476. Epwanp Thomas Huaies, Chancery-lane, London, ** Inmprovements 





in the permanent way of railways."—A communication from Laurent 

ier, Lyons, France. 

277, CHARLES Husson, Nantes, France, ‘f An improved process for silver- 
ing looking-glass in piles of several sheets superposed without interrup- 
tion, which process consists in the use of a chemical powder.” 

Joun Berstey, Coventry, Warwickshire, *t lhuprovements in covering 
crinoline wire and other like substances.” 7 

fist. CHARLES MILLs Exston, Spalding, Lincolnshire, * Improvements in 
buckets and portable water cisterns,” 

2453. JouN Prarr, Coventry, Warwickshire, ‘ Improvements in shuttles for 
weaving ribbons,” 

28S, SAMUEL IckLY, Kent-cottage, Byron-street, Bromley, Middlesex, “ An 
improved manufacture of gongs.” 

2isi. Josern TWEEDALE, Milkstone, Rochdale, Lancashire, “ Improvements 
in machinery for preparing and spinning cotton and other fibrous sub- 
stances.” — Peldious recorded 4th October, WS61. 

249), Wintiam Rowan, Belfast, County Antrim, Ireland, “ Improvements 
incylinders or drums and beaters for machines for seutching and pre- 
parmg flax and other fibres.” 

Mul, Parick O'CoNNoR, Wavertree, near Liverpool, “ 
ths construction of gas-stoves for heating and warming. 

2493. James TURNER, Upper Thames-street, London, ** An improved ma- 
chine for mixing, mincing, and pounding.” 

297. Winntam Squire, Upper Montague-street, Bryanstone-square, London, 
‘Improved machinery for planing and shaping wood."—Petitions recorded 
5th Ucteber, 1861. 

2409, ALEXANDER CHAPLIN, Glasgow, Lanarkshire, N.B., ‘ Improved 
combined winding engine boiler and cooking and distilling apparatus, 
including improvements also applicable separately.” 

2503, JAMES Epwakp Joun Sansum, Lower Kennington-lane, Surrey, *‘ Im- 
proved machinery for mashing malt.”— Petitions recorded 7th October, 1801. 

2507, WILLIAM Catrorp, Chard, Somersetshire, and Joun Snexwoop 
Wueattey, Nottingham, ‘* lmprovements in the manufacture of bobbin 
netor twist lace.” 

2:09. GEORGE GLOVER, Lowestoft, Norfolk, ‘‘ Improvements in consrtucting 
fire-proof doors and window-shutters,” 

2513. Joun Epwtn Grispate, Cheapside, 
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Improvements in 

















London, “ Improvements in 


certain tickets or passes for railway and other purposes."—Petitious ve- 
corded Sth October, 1861. 
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Inventions Protected for Six Months by the Deposit of Complete 
Specifications. 

2556. Georce Twice, Birmingham, “ Improvements in clasps or fastenings 
for stay-busks.”—Deposited and recorded 12th October, 1861. 

2561. BENJAMIN TayLor and CuArLes Epxixs, Birmingham, “ Improve- 
ments in porterobes or dress-suspenders, and also in apparatus for the 
suspension of curtains, draperies, and other articles.”—Deposited and re- 
corded 14th October, 1861. 





Patents on which the Stamp Duty of £50 has been Paid. 
2316. ArTuvuR Dunn, Dalston-terrace East, London.—Dated 16th October, 
1 


2832. ALEXANDER ALLAN, THOMAS WuiMsTER, and Rozert Gray, Perth, 
N.B.—Dated 19th October, 1858. 

2351. James Murpocu Napier, York-road, Lambeth, Surrey.—Dated 21st 
October, 1858. 

2401. GiovANNI MARIANO CASENTINI and JAMES ORME BARNARD, Hercules- 
buildings, Lambeth, Surrey.—Dated 28th October, 1855. 


Patent on which the Stamp Duty of £100 has been Paid. 


2221. ALFRED ILLINeworTH and HENRY ILLINGwoRTH, Bradford, Yorkshire. 
—Dated 17th October, 1854. 








Notices to Proceed 

1451. Ricuarp Lockinetox Coue, Minerva-place, Kennington-road, Surrey, 
“An improved manufacture of glove for currying horses and other 
cattle.”"— Petition vecorded 7th June, 1861. y : 

1455. Joun Wines, Pimlico, London, ‘Improvements in double-action 
box spring hinges for swing doors,” 

1457. Henry Du Mont, Rue du Rivoli, France, “A photographic appa- 
ratus having for object to reproduce the successive phases and shiftings 
of a motion.” 

1464. Juniana Martix, Myrtle Hall, Sidmouth, Devon, ‘‘An improved 
ironing stove.”—Petitions recorded 8th June, 1861. 

1477. Mark Mason, Manchester, ‘‘ Improvements in flyers and spindles of 
machinery for preparing, spinning, and doubling fibrous substances.” 

1479. CHARLES FREDERICK Wiirworti, Moses-gate, near Bolton, Lanca- 

“ Improvements in means or apparatus employed in signalling on 

3."—Petitions recorded (0th June, 1861. 

1493. Epwarp Tuomas Hvuouers, Chancery-lane, London, ‘* Improvements 
in extracting oil from seeds, and in machinery or apparatus employed 
therein.”—A communication from Johann Gottfried Hofmann, Breslau, 
Prussia.” —Petition recorded 11th June, 1861. 

1499. WitLIAM HamMonpd WALKER, Liverpool, ‘A floating hydraulic lift 
stage for raising navigable vessels or other heavy bodies above the 
surface of the water, and an improved method of * blocking’ or shoreing 
up.” 

10, Hvait Mason, Ashton-under-Lyne, Lancashire, “ Improvements in 
machinery or apparatus for preparing and spinning cotton or other 
fibrous materials.” 

1507. Joun Warr, Westmoreland-place, Camberwell, Surrey, “ An im- 
proved mode of converting vegetable fibrous substances into pulp.” 

1511. Davin WALMSLEY and Joun Rostron, Disley, Chester, “ Improve- 
ments (partly for the purpose of preventing accidents) applicable to 
hoisting machinery used in mills, warehouses, and other places,”—Peti- 
tions vecorded 12th June, 1861. 

1514. CuakLes Swan, College-hill, London, “ An improved form of tra- 
velling bays.” 

1516, Erienne Cuatonet, jun., La Rochelle, Lower Charente, France, “ An 
improved machine or apparatus for manufacturing the covers of tin or 
other metal cases,” 
































1517. Hexry Houuanp, Birmingham, “ An improvement in the manufac- 


ture of umbrellas and parasols.” 

1520. Jonas ILuinewortu, Bradford, Yorkshire, ‘ Improvements in ar- 
ranging sizeing-houses, brew-houses, dye-houses, and other houses and 
chambers, to facilitate the removal of steam set free therein, also in the 
construction of troughs for sizeing cotton warps, and in boxes or other 
receivers for holding such sized cotton warps.” 








1521. Francis Grecory, Manchester, ‘* Improvements in machinery or 


y and chaff, or other similar purposes.’’ 
‘amelford Park-lane, 





apparatus for cutting | 








1525. Ceci, DUNCOMBE, House, Hereford-street, 
London, “ Improvements in machinery for sawing wood and other sub- 
stance 





- 1524. Bewicke Biacksury, Yorksbuildings, Adelphi, London, “ Improve- 


ments in applying oi or lubricating fluid to locomotive and other axle- 
trees,” 2 
1526. WinL1aM Bayiiss, Monmore-green, Wolverhampton, ‘‘Certain im- 
provements in chain harrows for harrowing land.”—Petitious recorded 
13th June, 1861. 
1528. JouN SUMMERSCALES, Keighley, Yorkshire, and MARK MAson, Man- 
chester, ‘‘ Improvements in gas singeing apparatus.” 
1531. PIERRE LANGLADE, Aubusson Creuse, ** Improvements in the manu- 
acture of tapestry and other weavings.” 
2. Tuomas WILLIAM WEDLAKE, Hornchurch, Essex, “ Improvements in 
aymaking machines.” —Petitions recorded Vath June, 1861, 
1534. Howarp Joun KENNARD, G George-street, Westminster, ‘‘ Im- 
provements in apparatus for excavating sand and gravel under water.” 




















1535. Ropert WALKER PirrieLp, Bolton, Lancashire, ** Certain improve- 


ments in self-acting mules for spinning cotton and other fibrous sub- 

stances ” 

3. THOMAS KNOWLES, PETER ALFRE 
wd, Lancashire, ‘ Improveme 
gy serrated surfaces on rollers.” 

Tuomas Page, Middle Scot'and-yard, Westminster, Middlesex, ‘* Means 
and apparatus for facilitating the working and discharge of ordnance placed 
below the water level.”—Petitious recorded 1ith June, 1861. 

1542. Horvensivs Coat 
improved vehicle or car. : 

545. Davip Buain Wuirr, Neweastle-upon-Tyne, “ Improvements in 
plummets and gauges for indicating the depth and the height or level of 
liquids.” 

1551. Joun’ Perry, 
washing machine 

1653. ALrionsk RENE Le 


Manchester, and Joun Haworrtnu, 
ts in machinery or apparatus for 
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Earle-street East, Marylebone, ‘ Improvements in 

— Petitions vecorded 1ith June, 1861, 

Mink pe NorMANby, of Odin Lodge, King’s-read, 

Clapham Park, Surrey, “ Improvewents in refrigerating the fresh water 

yroduced by condensing steam.” 

>. JAMES MILLER, Greenwich, Kent, and Henry EdpWAkD SKINNER, 
Wapping-wall, Shadwell, “ Improvements in rotary engines.” , 

1557. Ronert WALKER, Glasgow, Lanarkshire, N.B., “ Improvements in 
propelling vessels.” 

1582. ANprew Wuirk G 
for the manufacture of barley and rice. 

1563. JAMES DUNN, Preston, Lancashire, “‘ Improvements in machinery or 
apparatus for slubbing, roving, twisting, and doubling cotton and other 
fibrous substances.” 

1575. Thomas TayLorson Jorting, Sunderland, ‘ Improvements in ma- 
chinery for the manufacture of bolts, spikes, serew blanks, and rivets,”"— 
Petitions recorded sth June, 1861, 

1574. WILLIAM CLARK, Chancery-lane, 
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ssON, Belfast, Antrim, ‘ Improvements in mills 








London, * Improvements in um- 








brellas and parasols —A communication from Pierre Allamagny, 
Boulevart St. Martin, Paris. 
1580. Joun Fisier WiLuiams, Queen-square, St. George-the-Martyr, 


London, ** Improvements in compounds of incia-rubber and gutta-percha 
with other substances.” — Petitions recorded 10th June, 1851. 

150. ANToINE NicoLAs Lesurur, Boulevart des Amandicrs, Paris, ‘* Im- 
provements in the manufacture of pannels of ceramic or pottery ware.”— 
Petition recorded wth June, 1861. 

1617. Henry Bernovnii Bartow, Manchester, ‘* Improvements in knitting 
machinery.”—A communication from Nicolas Berthelot, Paris, 

161. WinLIAM CLARK, Chancery-lane, London, ** Improvements in ap- 

atus for propelling vessels.”-—A communication trom Mr. Paojo de 

Izi, Boulevart St. Martin, Paris. —Petidious recorded 25th June, 1861. 

1628. SAMURL ALEXANDER Bett, Epping-villas, Stratford, Essex, ** Im- 
proved machinery or apparatus for arranging and securing splints, tapers, 
or matches in frames preparatory to dipping.”—Petitivn secorded 22th 
Juve, 1861 

1605. Wittiam CLARK, Chancery-lane, London, ‘‘ Improvements in ex- 
cavating machinery.”—A communication from Messrs. Francis Burgess 
Seott, James Brayley, and John Beman Pitts, Butfalo, Erie, New York, 
U.S.—Petition recorded 2th June, Ue. 

1690, GrorGE Davirs, Serle-street, Lincoln’s-inn, London, ‘* Improvements 
in apparatus for grinding corn and other matters."—A communication 
from Charles Placide Nézeraux, Paris.— Pe ition recorded 3rd July, sel. 

1749. Joun CLuTron BLairn Sat, Birmingham, “A new or inpreved 
manufacture of street plates, name plates, and other plates or surfaces 
having inscriptions or devices thereon.”—Pe. ion recorded 11th Jula, 1361. 

1778. ALFRED ToruaM, Joseru ToruaM, and Janez TorHam, St. Pierre les 
Calais, France, ** lLmprovements in the manufacture of lace.” 

1784 WILLIAM CLARK, Chancery-lane, London, ** Improvements in stage 
scenery and apparatus.” — A communication from Mr. Théophile Foucauit, 
Boulevart St. Martin, Paris.—Pcti ions recorded 15th July, 1501. 

1816. DANIEL GALLAFENT, Stepney-causeway, London, ‘* Certain improve- 
ments in refrigerators for cooling liquids."—Pe uion recorded lvih July, 


























207s. NicHoLas Fisner, Milton, near Blisworth, Northamptonshire, ‘ Im- 
rovements in agricultural implements for grubbing and cultivating 
and. ”"— Petition recorded 2th August, 1861. 

2100. Lovis MARINO CasELLA, Hatton-garden, London, ‘‘ Improvements in 

mercurial thermometers.’’—Petiion recorded 22nd August, 1861. 


Simpson, Shrewsbury, Shropshire, * A new or | 
. 





2116. WILLIAM CLIssoLD, Dudbridge Works, near Stroud, Gloucestershire, 
Me Improved apparatus for oiling wool.”—Petition recorded 24th August, 


2169. WILLIAM HeNsMAN, Woburn, Bedfordshire, and WILLIAM Hensman, 
Linslade, Buckinghamshire, ‘“‘ Improvements in apparatus for tilling 
land by steam power.” 

2180. WinLiam Fox, Amiens, France, ‘‘ Improvements in parasols and um- 
brellas.”—A communication from Mr. Gabriel Emile Charageat, Boulevart 
des Italiens, Paris. —Petitions recorded 31st August, 1861. 

2184. Tuomas Suuttr Stock, Josepu Suarp Stock, and Henry TAy.or, 
Birmingham, “ A new or improved tap or stop-cock.”—A communication 
from Allen Hill, New Orleans, U.S.—Petition recorded 2nd September, 1861. 

2212. HERBERT REDGATE, Nottingham, ‘‘ Improvements in machinery for 
the manufacture of skirts usually called crinoline skirts.”—Petition re- 
corded 7th September, 1861. 

2277. GrorGe CARTER HAsELBR, Vittoria-street, Birmingham, “ Improve- 
ments in lockets.”—Petition recorded 13th September, 1361. 

2354. CHARLES PERMAN, Salisbury, Wiltshire, ‘* Improvements in machinery 
or apparatus for cutting and turning up the soil of land for cultivation.” 
—Petiiion recorded 20th September, 1561, 


~ 





And notice is hereby given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued, 














List of Specifications publishea daring the Week ending 
19th October, “ 

597, 7d. ; 605, 5d. ; 606, 3d. ; 607, 9d. ; G08, 7d.; 609, 3d. ; 610, 3d., G11, 
7d. 3 G12, 3d. ; 613, 3d. ; 614, 3d.; 615, 3d. ; G16, 3d. ; 617, Gd.; 618, Sd. ; 
619, 4d. ; 620, 3d. ; G21, 3d. ; 622, 3d. ; 623, 3d. ; 624, 3d. ; 625, Is. 3d.; 62 
3d. 3 627, 3d. 3 628, 8d.; 629, 3d. ; 630, 7d. ; 631, 3d. ; 632, 3d. ; 633, 11d. ; 

1. ; 635, 1d. ; 636, 3d. 3 637, 3d.; 638, Gd. ; 639, Td.; 640, 3d. ; 641, 
9d. ; 643, 3d. ; 644, 3d.; 645, 10d, ; 646, Gd. ; G47, 3d.; G48, 4d. ; 64y, 
650, Sd. ; G51, 5d.; 652, Od. ; 653, Gd. ; 654, 6 3d. ; 656, 9d 
9d. ; 658, 3d. ; 1. ; 660, 3d. ; G61, 3d. ; ¢ Bd. ; G53, 10d. 5 6U4, Gd. ; 
665, 10d. ; 666, 3d. ; 667, Td. ; GES, led. ; CO9, Sd. ; 670, 10d.; G71, 10d; 
672, 10d. ; 673, 2s. 5d. 




































*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-ottice order, made payable to him at the Post-oflice, High Holborn, 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINEER, at the office of her Majesty's Commissioners of Patents. 








Cass 1.—PRIME MOVERS. 


( Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c.) 
834. Martin Benson, Royal Exchange-buildings, Londun, “ Generating 
stean.”—Dated 4th Aprd, 1861. 

These improvements are applicable to that class of steam generators 
where the water is pumped or forced by mechanical means to circulate from 
a receiver through a series of tubes arranged in a suitable chamber where, 
when in use, heat is constantly applied, and where the heated water and 
the steam generated in the passage of the water through the heated tubes 
pass into the receiver in order that the water may be again circulated 
through the tubes, In constructing such descriptions of apparatus, in order 
to couple the ends of pairs of tubes together, a semicircular or curved 
hollow bend is used, having sockets at the ends to receive the ends of the 
two tubes which are tu be joined thereby. The end of each tube is formed 
with a flange or projection which partly enters one of the sockets of the 
junction or bend. The junction or bend is fixed to the ends of two tubes by 
means of a screw bolt and screw plate. ‘The screw plate is formed with two 
forked ends, each of which forks partly embraces one of the tubes beyond 
the flange or collar at itsend, In the centre of this plate there is a hole 
tapped with a screw thread to receive the screwed end of the screwed bolt. 
The stem of the serew bolt passes through a hole in a solid part of the 
holiow junction, the hollow or semicircular channel within the projection 
being bent out of the plane of the centres of the two tubes, which are joined 
thereby. In this manner the ends of the numerous tubes used in con- 
structing a steam generator are connected. The tubes of the generator are 
arranged, by preference, in a succession of horizontal planes, one above the 
other. The ends of the lower series of tubes are all connected to a horizontal 
pipe, into which the water is pumped or forced from the receiver, and the 
water then passes in a zag course through the succeeding series of tubes 
which are in the heating chamber till the water arrives at and passes 
through the last series of the tubes constituting the generator, the ends of 
the tubes of which last series are connected with a horizontal pipe, which is 
divided into two compartments by a horizontal partition. This pipe is con- 
nected to the receiver, consequently the hot water and steam pass into the 
receiver, The steam, when it and the water have passed into the receiver, 
separates from the water, and passes back through the upper of the com- 
partinents of the pipe just mentioned, and from it the steam passes into a 
number of holes which are arranged in the wpper part of the heating 
chamber, so that the steam, in passing through them, becomes superheated. 
The heating chamber is heated by a fire at the lower part, and in order that 
the ends of the numerous tubes constituting the generator and the super- 
heater may be readily and conveniently got at, there are doors applied at 
the two sides of the heating chamber where the ends of the numerous 
tubes come. The ends of the numerous tubes pass through iron plates 
which constitute the sides of the chambers. ‘The several junctions of the 
pairs of tubes are, consequently, external of the chamber, but internal of 
the compartments formed between the doors and the sides of the heating 
chamber through which the ends of the tubes pass. 

Sso. A. Lamb, Southan pon, * Coudensers.”—Dated Vth April, 1861 

This invention consists, First, in an arrangement of valves, cocks, and 
pipes, by which a continuous flow of water is kept ap to assist, or utterly 
dispense with, the use of the pumps which are commonly used for the 
purpose of surface condensation in steam engines as now being brought into 
general use. In screw steam ships the inventor places gratings projecting 
from the ship’s side forward and aft. Water entering through the forward 
grating flows through a valve into a pipe leading into the condenser, from 
whence it flows through a second pipe provided with a valve, and out at the 
aft grating. A lip may be made on this grating for imparting to the water 
adirection towards the screw propeller, the action of which latter assists in 
drawing the water through the pipes and condensers. Tn paddle wheel 
ships the arrangement is similar, only the inlet and outlet pipes are shorter. 
Secondly, in connecting the steam boilers with the condensers by means of 
pipes with cocks or valves, whereby all surplus steam can be passed directly 
into the condensers, without passing through the engines. The surplus 
steam will thus be condensed into water, instead of being wasted by being 
blown into the atmosphere through the safety valves, and the loss of 
the fresh water, which is intended to be used over and over again, will be 
avoided. Thirdly, in using the ordinary pumps for pumpinz sea water 
through surface condensers available in case of fire or leakage. By shutting 
the discharge valve, and opening the stop valve, a strong body of water may 
be thrown on deck, and, in the event of leakage, by shutting the valve 
through which sea water is drawn to supply the pump, and opening a valve 
in a pipe communicating with the bilge, the water can be drawn from the 
bilge. — Not proceeded with. 


















































Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-muking, Steam \ essels, Ma- 
chinery and Fittings, Sailing Vessels, Bouts, Carriages, Carts, Har- 
ness, XC. 

823. J. SEVILLE, Oldham, and W. Lawton, MHollinicood, 4 

ing and retarding cv stopping railway trains.” —Dal ‘d April, 1S61. 

This invention consists in the employment in conn n with the buffer 
or framing of the same of a chamber or receptacle conveniently situated for 
discharging sand, steel filings, emery, brick dust, or other suitable mine rals, 
earths, mixtures, or compositions upon the rails or metals, with the view 
of obtaining a firmer held of the wheels or preventing the slip of the same 
upon the metals, and thereby facilitating the starting and retarding or 
stopping of the train as above mentioncd.—Not proceeded ech, 

$27. R. Wooprurr avd C. Minyes, Nottingham, ‘* Construction of carrages 

Sov childven.”—Dated 4th April, 1861. ; 
This improved * Nottingham double perambulator” consists of a plain 
or ornamental body capable of he!ding two children in the same w idth as 
the perambulators heretofore made to carry one child. There are two seats 
placed back to back, the front seat the wheel, and the back seat 
lacing the handle by which the ca eis propelled. From the centre of 
the handle a light rod springs. the opposite end terminating in a hu ok or 
clusp, to Which is suspended a light frame composed of four pieces, prefer- 
abiy of cane or steel, which, being covered with any suitable light material, 
forms an umbrella, sun-shade, or canopy of an oblong or other shape, the 
body being supported by springs. —.Vot proceeded with, 
830. W. A. Sneparn, Pall-mall, London, ** Street railways aad wheels, and 
apparatus to be used therewith.” —Dated 4th April, 1861. ais 
In constructing a street railway, according to this invention, a com wow 

tion of two rails of dissimilar sections, as hereinafter described, is employee * 

with wheels adapted to run upon the same, and other combinations of 
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apparatus are also used, as hereinafter mentioned. One form of rail (which 
may be called the guide rail) has two flat surfaces or wheel tracks, one on 
each side of a raised centre rail, which runs continuously with the flat 
surfaces. This raised portion of the rail may be made of a rounded or 
angular form ; or, in place of a raised rib or rail, a groove may be formed 
between “the two plain surfaces, suitable for receiving a flanch on a wheel. 
The other rail, which is to be laid parallel to the one above described, to com- 
plete a line of way is (wherever the track is straight, or the curves are not too 
abrupt) a simple flat rail of the same width as the other. Both these rails 
are to be laid flush with the street. The wheels have each two flanges, 
which project one on each side of the treads or peripheries of the wheel 
sufficiently to ran smoothly upon the flat surfaces at the sides of the raised 
centre of the rail; the raised part of the rail thus becomes a guide to keep 
the wheels and the carriage upon the line of rai These wheels are each 
in two parts, the plane of division being perpendicular to the axle of the 
wheel, and being a continuation of the plane of the inner surface of the 
inner or outer flange of the wheel, according as the case may require. When 

a wheel is thus divided one part is fixed to the axle, and revolves with it, 

while the other revolves on the axle, thus preventing the two flanges from 

binding on a curved way, and from running off the guide rail. Whena 

groove, in place of a raised rib or rail, is used, the wheels are made with a 

rib, or projecting band or ring, to ran therein, and be guided thereby.—Not 

proceeded with, 

838. W. Ricnarpson, New Walk, Leicester, “‘ Improvements in carriage and 
other axles, and also in she fts aad other parts of machinery exposed to the 
action of the atmosphere.” —Dated Sth April, 1861. 

This invention consists in coating, covering, or insulating the same with 
vuleanised india-rubber, india-rubber cloth, gutta-percha, or other material 
capable of excluding moisture and air.—Not proceeded with. 

840. C. Storer, R. Jones, and J. Storer, Warwick, ** Railway brakes.” — 
Dated 5th April, 1861. 

In carrying this invention into effect the inventors fit a lohgitudinal 
shaft to each carriage to which this system of brakes is to be applied, such 
shafts being in position so that they can be connected to each other, end to 
end, and which they effect by a peculiar kind of coupling ; the one part of 
this consists of a fork-like piece jointed to one shaft, the forked end of 
which is received in longitudinal grooves formed in the other part of the 
coupling jointed to the adjoining shaft. This coupling slips freely into and 
out of connection when the carriages are placed together or separated, and, 
while rigid by torsion, is free to afford the necessary play between the 
carriages. On each shaft near the middle of the length of the carriage they 
place a drum or barrel, and append chains thereto, by which they suspend 
the free end of weighted levers disposed transversely to the carriage, and 
extending nearly from side to side of the framing. These weighted levers 
are connected with other levers carrying the friction surfaces of the brakes 
applied to the peripheries of the wheels, which are conveniently of a cranked 
form for that purpose. The weighted levers, when liberated by the unwinding 
of the chains from the barrel before mentioned, act on the brake surfaces, 
and apply themselves with a force commensurate with the weight applied, 
and the leverage produced by the combination of levers employed, and 
thereby retards and stops the train.—WNot proceeded with, 

45. A. STEUART, High-street, Croydon, ** Ca pstans.”—Dated 5th April, 1861. 

This invention consists in applying to the pawl-ring of a capstan a friction 
strap, Which embraces the upper part of the said pawl-ring, and is capable of 
being drawn tightly around the same by a lever, to the outer end of which 
a tackle is applicd. There is mounted on the deck of the ship, close to the 
pawl-ring of the capstan, a block a few inches in height; into this a vertical 
pin is firmly fixed, and on it a lever is mounted. To the inner end of this 
lever one extremity of the friction-strap is jointed, the other extremity of 
the same being also jointed to the lever, and at a corresponding distance 
from the centre pin, but on the other side thereof. One block of the tackle 
is attached to the outer end of the lever, and the other to an eye in the 
deck. The method of applying the tackle to the lever may, however, be 
varied, By hauling on a rope rove through the blocks the friction-st 
can be drawn tight around the pawl-ring, and any desired amount of resis: 
tance offered to the turning of the capstan. Thus, in running out a cable, 
the speed of a capstan can be checked to any desired extent, and this with- 
out the Jabour and danger to the men consequent on checking it in the 
ordimary manner by walking back with the capstan bi The friction-strap 
is conveniently made in two parts jointed together ; this allows of its being 
readily unshipped by removing the pin of the joint. —Not proceeded with. 
SSL. W. B. Prcx, Broud-street, Bristol, “* Screw propellers.” —Dated 10th April, 

Isul. 

The inventor proposes forming his propellers in several different ways, 
although tending all to the same end, namely, that of holding the water, and 
throwing it off after being used. One of these propellers he makes with a 
triangular dart-head ; another like the point or head of an arrow or vane ; 
and another like the feathered portion of an arrow ; but in all three cases 
the blades are formed with an ogee curve from the base to the point, so as 
to hold the water while traversing along the channels, until it is permitted 
to escape, the angle or pitch of the blades being determined as circumstances 
may require.—Not procecded with, 
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CLass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ye. 


£20. R. A. Brooman, Fleet-stret, London, ** An improved method of doubling 
silk threads, together with machinery for cprecting the same.” —A communt- 
cation.—Dated 4th April, 1861. 

The method hitherto adopted for doubling silk threads consists in uniting 
three threads previously stretched and taken from three separate bobbins. 
If these three threads have not been equally spun, if they are not exactly 
equal, and are not stretched to the same nt, they do not mingle well, 
but form an uneven or saw like surface. Tis improved methed consists in 
taking a single thread, doubling it in three, and forming a continuous chain 
composed of separate jengths of about four feet to six feet, more or less, 
It is easy to understand that a single and the same thread doubled upon 
itself, and in short, lengths, will be more equal in thickness and tension 
than threads proceeding from three different bobbins doubled in long 
lengths. This new method of doubling, besides producmg a good result 
With inferior material, allows of indeterminate lengths being obtained with- 
out other knobs than those resulting from an accidental breakage, or from 
the end of a bobbin, points of great advantage in certain manufactures, but 
more particularly in une manuiacture of machine-made lace, and for use in 
sewing machines, 

831. W. H. McNary, Broeklyn, US., “ Modeos, and apparatus for, knit- 
ting.” —Dated 4th April, 1864. 

The first improvement consists of a mode of giving fulness to the leg of a 
stocking suitable for forming the calf. ‘To this end the patentee accumu- 
lates loops ai that part by knitting backward and forward, or zig-zag courses 
of either regular, progressive, or irregular lengths, and he thus produces a 
bagging of the fabric similar in effect to what would be obtained by the in- 
sertion of a gore, but without forming a seam. The invention consists, 
Secondly, in forming the toe and heel by knitting backward and forward 
courses of irregular lengths ; thus if the main parc of the hose contains a 
siven number of stitches in one course, the irregular parts will receive a less 
but irregular number of stitches forming backward and forward courses, the 
length and number of which will vary ding to the form required for 
the toe or heel. The invention cannot be fully described without reference 
to the drawings. 

835. J. 8. and T. P. Minter, Dalmarnock, “ Fixing colouring matters on tex 
tile fabrics and fibrous materials.” —Dated 4th April, 1861. 

This invention relates to the direct application uf colouring matters, more 
especially those derived from aniline, and other generally similar bases, 
along with gallic or tannic matters, to textile fabrics, or fibrous materials. — 
Not proceeded with. 























d16. J. Dunn, Preston, “ Slubbing, roving, spinning, and dovbling cotton.” — 
_ Dated Sth April, 1861. 

_ This invention relates to a peculiar construction and arrangement of 
flyer, applicable to the slubbing, roving, spinning, and doubling of cotton, 
and other fibrous materials, whereby two twists can be given to the 
jmuaterial under treatment at every single revolution of the flyer, and the 
entire operation of twisting is effected in a more speedy and efficient manner 
than heretofore. 

849%. W. SLATER, Bolton-le-Moors, Lancashire, “‘ Preparing and spinning 

cotton, de.” —Duied 6th Aprd, 1861. 

_This invention consists, First, in certain improved combinations of mecha- 
nism for effecting the changes of motion, and for traversing the strap on 
the cone drums ot slubbing, intermediate roving, and jack frames. Secondly, 
in the application to the quadrants or radial arms of self-acting mules of an 
huprovea self-acting apparatus or mechanism for giving an increasing 
humber of revolutions to the spindles when winding on after the cop 
bottom is formed. Thirdly, in the application to the quadrants or radial 
arms of self-acting mules of an improved self-acting apparatus or mecha- 
nism for giving an increased number of revolutions to the spindles when 
winding on after or at about the time when the cop bottom is formed. 
Lastly, In applying to the copping motion of self-acting mules a combi- 
Nation of mechanism for causing the sharper bowl or stud, which travels 
aiong the copping rail, to be at or near the same level at the beginning and 
at the end of each stretch. 

So0. R. WaLiwork, Bolton-le-Moors, and T. SUMNER, Farnworth, near 
Boitou-le-Moors, Lancashire, * Preparing cotton, Sc.” —Dated 6th April, 


S61. 















This invention relates to the machines for preparing cotton and other 
fibrous substances called slubbing frames and roving frames, or other 
machines of the like nature, in which flyers and pressers are employed for 
Winding slivers, slubbings, or rovings on tu bobbins or spools. the object 








of this invention is to dispense with the slot or hole at or near the end of 
the presser, which has hitherto been found requisite for laying the sliver, 
slubbing, or roving on to the bobbin or spool, by which means the width of 
the end of the presser is considerably reduced, thereby enabling the presser 
to be applied for winding either on flanged bobbins or on spools without 
flanges. Another part of the invention consists in making a spiral groove 
or archimedian screw round the shank of the presser for guiding the sliver 
slubbing or roving from the flyer leg to the bobbin or spool. —Not proceeded 
with, 

854. J. H. Jounson, Lincoln's-inn-fields, London, “‘ Looms for weaving 

Jigured Jabrics."—A communication.—Dated 6th April, 1861. 

This invention relates to the general construction and arrangement and 
combination of looms for weaving figured fabrics, and consists, First, of a 
peculiar construction of mechanism for working the harness ; Secondly, of 
a peculiar construction of mechanism for instantly stopping the loom when 
requisite; Thirdly, of a peculiar combination of mechanism with a 
jacquard for working the drop or shuttle boxes of looms; Fourthly, of a 
peculiar arrangement of jacquard, and of the cards employed in machines 
of that description. The harness is worked by the means of geared sectors 
and racks, the sectors being formed with curved slots, which slots, through 
the motions of the sectors, actuate the harness levers or jacks, 
$60. J. WALKER and J. BARNES, Oukenshow, Lancashire, “ Card cloth used 

Sor cirding cotton, wool, &e.”—Dated sth April, 1861. 

This invention consists in applying to, coating, covering, or otherwise 
treating the said card cloth with a varnish or enamel, thereby rendering it 
impervious to grease or oil, or other deleterious matter. 

872. J. Hiegins and T. 8. Wuitworti, Salford, ** Preparing cot’on and 
other sibrous materials for spinning.” —Dated 9th Api il, ol, 

The patentees claim, First, mounting the shaft which carries the doffer- 
comb in bearings which are capable of swivelling ; Secondiy, mounting the 
crank-shaft after the same manner ; Thirdly, providing the crank-shaft 








| with conical parts, which may be adjusted in the bearings when desired ; 








| at right angle 


Fourthly, the arrangement for working the doffer-comb, whereby two 

motions thereof are obtained for one revolution of the crank or equivalent 

apparatus. 

873. A. TWEEDALE, J. TWEEDALE, and S. TWEEDALE, Rochdale, “* Temples 
Sor looms.” —Daied 9th April, 1361, 

The patentees propose to employ two, three, or more conical or parallel 
rollers, armed with teeth, and extending inwardly from the edges of the 
block which passes around them. These rollers, or one of them, are formed 
in two or more detached portions, which are capable of revolving indepen- 
dently of each other; and to those and other temple rollers they apply 
ratchet-wheels and clicks, such clicks being for the purpose of preventing 
the said rollers from turning in one direction, but stipping over the teeth so 
as to allow them to turn in the other direction. Also, they propose con- 
structing temples by placing conical or other rollers with spikes upon axes 
wv thereabouts, to the cloth, and providing them with 
ratchets and clicks, as above stated.—Not proceeded with, 

879. J. Ivers and J. PoLuitt, Preston, ‘* Preparing cotton, wool, flax, Se." — 
Dated th April, 1361. 

This improvement consists in the employment ofa presser upon the leg of 
the flyer, opposite to that upon which the presser is usually placed ; and in 
so arranging the presser that it shall press and lay the sliver on the bobbin 
at a point diametrically opposite to that where the presser ordinarily 
presses. The sliver is delivered to the bobbin airectly trom the flyer, not 
passing round a presser, the delivery leg of the flyer being opposite to the 
presser, so that the sliver is pressed on the bobbin at a distance trom its 
delivery, and not simultaneously, as hitherto.— Not proceeded with. 
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Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, ge. 
822. W. E. Newton, Chancery-lane, Loudon, ‘Cutting and harvesting grain, 
grass, &e."—A communication.—Dated ard Apru, 1861. 

This invention consists, First, in the peculiar formation of the cutters, 
which are made of a triangular shape, out of thin plates of metal, and bent 
up or dished so as to make their lower surfaces concave, and their cages 
assume an angie of about ten degrees (more or Jess), so that, when ground 


on the concave sides of the cutters, the grinding operation will 
produce a sharp and thin cutting edge by the single operation 
of one only of the cutters being ground. This invention, there- 
fore, is of great importance as a means of saving labour in keeping 









the cutters in constant working order, as well as in el 
cost of making the cutters, and in the economy of metal use in comparison 
with what is required to make cutters in the ordinary way. The Second 
part of the invention consists in the use of adjustable clamps or guides 
attached to the bed piece or shoe in which the cutter bar vibrates, so that, 
as the edges of the cutters are worn away, the clamps may be adjusted by 
means of binding screws to hold the cuwers in contact with the fingers of 
the shoe or cutter bed, and thus keep them in working order. The Third 
part of the inventivn consists in combining the frame of the machine with 
the shaft or pole by means of fixed arms attached to the lower side of the 
axle-tree, for the purpose of making the machine self-adjustable in over- 
coming obstructions to the forward progress of it. The Fourth part of the 
invention consists in so arranging the several parts of the machine that all 
the above mentioned improvements may be combined in one, so as to con- 
stitute a complete mowing machine. 

2. A. V. Newton, Chancery-lane, Lon lon, “ Bran duster.”—A communica- 

teon.—Dated 4th April, 1861. 

It is, by this invention, proposed to employ an arrangement of machinery 
containing brushes, and revolving dise screens (one or more), in connection 
with a rotating fan, whereby the bran, while being acted upon by the fixed 
brushes, is discharged out from the screen or screens, so that it will not be 
unduly acted upon, and still a thorough separation of the flour and bran 
will be effected. 


pening the 

















CLass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §e. 

W. E. Geper, Wellington-street, Strand, Loudon, ** Construction of 
ceilings, and partition and othr walls."—A communicalion.—Dated 
sth April, 1561. 

This invention consists in substituting for the laths iron wires, stretched 
and crossed, fixed to ring screws or other supports let into the surrounding 
walls, and the joists which Jevel the framing. The wires are usually fixed 
about four inches apart. The rust caused by the humidity of the freshly 
applied plaster of itself perfectly unites the two substances. 

877. F. Ransome, Ipswich, * Improvements in the manufacture of artificial 
stone and cement or plaster, and in treating timber Jor the purpose oy pre- 
serving the same.” —Dated vth April, 1861, 

For the purpose of manufacturing artificial stone the patentee mixes 
broken or powdered chalk with the silicates of soda, or other alkali, and he 
moulds the compound into blocks or shapes. Afterwards, when the blocks 
or shapes are dry and hard, he washes over the surface with a solution of 
chloride of calcium, or other soluble salt of an alkaline earth, or with a 
solution of chloride of aluminium or iron, in order to ensure, as far as 
possible, the conversion of the soluble silicate into an insoluble silicate of 
lime, or other alkaline earth, or of aluminium oriron., In treating wood 
for the purpose of preserving the same he applies to it a solution of silicate 
of soda, or other alkali, by preference forcing the said solution into the 
pores of the wood, and afterwards he applies a solution of chloride of 
calcium, or other soluble salt of an alkaline earth, or chloride of aluminium 
or iron, by preference forcing the same into the pores of the wood as before, 


8.6. 














Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 

837. C. Burn, Delahay-street, London, “ Ports, and apparatus for opening 
aud closing the portholes of ships of war, which are also applicable to 
embrasures of forti feations.”—Dated 5th April, 1361. 

The object of this invention is to obtain greater facility for opening and 
closing the doors of portholes of ships of war when in action, so that they 
can be opened with ease and rapidity when it is intended to fire the gun, 
and be closed immediately the gun is fired, and thus preveut shot, shell, or 
other missile from entering the ship through the portholes. Another 
object of this invention is to construct the port-doors of sutticient strength, 
and of such a form and manner that shot, shell, or other missiles, cannot 
break or penetrate them. To effect these purposes the patentee covers the 
porthole by means of two iron doors, one above the other, the top one 
closing the top half of the porthole, and the bottom one the bottom half, 
abutting against each other when closed at the middle of the porthole 
These doors move up and down between guides fixed to the sides of the 
ship. The upper dvor 1s hung on chains, which pass over two staves or 
pulleys to the lower door, to which they are fastened. By this means the 
weight of one door balances the other, and moves simultaneously, The 
doors may be opened or closed by a direct downward pressure or upward 
pull from a bandle or horizontal bar fixed to the lower door, or they may be 
raised and Jowered by means of levers or other suitable contrivance. To 
offer the greatest resistance to shot, shell, or other missiles the doors are 
made of hammered iron or steel, and, When closed, form a diamond-shaped 
surface presenting four angular faces. 

843. W. E. Newton, Chancery-lane, London, “ Breech-loading fire-arms.”—A 
communication.—Dated 5th Apri, 1861. 

This invention consists in an improved construction of the movable 





breech, and mode of locking the same, whereby it is easily opened and 
closed, and very firmly secured in its place during the expansion of the 
charge. In that part of the movable breech which is opposite to the open 
end of the barrel a slide is fitted for the purpose of transmitting to the 
percussion priming the effect of the blow of the hammer. Another part of 
the invention relates to certain contrivances in connection with the 
movable breech, for the purpose of withdrawing the cases of the discharged 
cartridges from the chamber of the barrel, and for conducting new car- 
tridges thereinto from a magazine in the stock. 

874. W. Woon, Birmingham, “ Breech-loading firearms and ordnance.”— 

Dated 9th April, 1861, 

These improvements consist in constructing fire-arms and ordnance with 

the breech end of the barrel removable upon a rack or screw to a sufficient 
extent to expose a chamber for the reception of the charge ; this, in the 
vase of small arms, or small ordnance, would be effected by hand ; but for 
large guns by means of a lever or other mechanical appliance. Upon two 
quarters of the circumference of the charging chamber a screw or rack is 
wormed or toothed, the other two quarters being plain; an internal screw 
or rack is formed upon the breech corresponding to that upon the charging 
chamber, and upon the under side of the breech a slot is cut, similar to a 
bayonet slot, in which slot works a steady pin or stud fixed upon the 
under side of the charging chamber. The action is as follows :—The 
breech, when closed, is secured in its proper place up to the barrel by the 
racks or screws engaging in each other, and the steady pin or stud entering 
the cross cut of the bayonet slot keeps them in position. When it is re- 
quired to charge the piece a quarter turn of the breech releases the racks 
or serews, causing the toothed or wormed portions of the one screw to meet 
the plain part of the other, and thus allowing the breech to be drawn back 
sufficiently to disclose the charging chamber. The charge being inserted, a 
motion of the hand, precisely similar to that employed in fixing bayonets, 
brings the breech up home to the barrel ; a plug attached to the breech end 
advances the charge intogthe exploding chamber ; and the quarter turn of 
the breech locks the piece. 











CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §e. 
$47. J. Hutson, Richmond, ‘* Manufacture of the posts and joints or connec- 

tions of bedsteads, &e.”—Dated ith April, 1861. 

The patentee constructs the posts or pillars of bedsteads of tubes made 
from thin sheet iron, first cut to the required size, and then lapped over at 
the edges, which are hammered together on a mandril, so as to form a 
perfect seam throughout the length of the tube. Each length of tabe has a 
flange brazed on to one of its ends by which it is fixed to the connecting 
boss. The said connecting boss consists of a short wrought iron cylinder, 
the interior of which is intersected by a plate (less in depth than the said 
cylinder) placed vertically across it, and brazed in that position. On the 
top and also on the bottom of the said plate is brazed a flat ring, which 
forms an internal flange within the ends of the said cylinder. The flanged 
ends of the tubes forming the legs and standards of the posts or pillars are 
fitted within the ends of the said connecting boss, and are fixed therein by 
rivetting over the ends of the said boss on to the edge of the flanges. 
Apertures are cut in the side of the connecting boss to admit the ends of 
the side and end rails of the bedstead. The said rails are cut taper at their 
ends, and are inserted into the said boss through these apertures, and abut 
against the plate intersecting it. 











Cass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, Sc. 


848. J. Down, Alderley Bdge, Chester, “ Inprovements in treating certain ores 
and alloys, aud in obtaining products theresrom.”— Dated bik April, 1861, 
This invention relates, First, to the treatment of cobalt, nickel, manga- 
nese, and other ores, when they oceur or have becn converted into the state 
of oxides, carbonates, or other salts of cobalt, manganese, or other metal, 
and e-pecially when associated with silica or other matter insoluble in strong 
acids, Secondly, to the treatment of cobalt, nickel, manganese, and other 
metals, when they occur as arsenicts, sulphurets, mixed or singly, and com- 
bined with iron, manganese, and being a mixture of oxides, arsenicts, sul- 
phurets, and sulphates.— Not proceeded with. 
851. B. Know es, Birmingham, “ Papier-maché blank trays,”"—Dated 6th 
April, 1861. 

This mvention consists, First, in covering the inner or upper side of the 
bottom of papier-maché blank trays with a panel of pasted paper or paper 
pulp inserted or inlayed, and attached by means of glue or other adhesive 
matter, which said panel prevents the bottom of the finished tray from 
curdling or exhibiting a shrivelled appearance. Secondly, in obtaining a 
good or smooth surface on papier-maché blank trays by first coating them 
with the mixture or composition described, and afterwards smoothing the 
surface of the hardened mixture or composition with pumice-stone or other 
smoothing material, — 























Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, Se. 
858. IT. Witon, Manchester, ‘* Electro-magnetic telegraphs.”—Dated 8th April, 
S61. 

The First part of this invention relates to improvements in the construc- 
tion of mechanism for converting the oscillatory motion of a magnetic 
needle into an intermittent, rotary, or circular one, which is transferred to 
a finger pointing to the letters of the alphabet, or other conventional signs 
engraved on a fixed dial. Upon the arbor which carries the finger a spur 
and star wheel are secured, at a short distance from each other, and upon 
another arbor, parallel to that which carries the finger, two other wheels, 
exactly similar and opposite to the others, are also secured, and the spar 
wheels geared together. The star wheels, which are a little less in diameter 
than the others, are so arranged that a pin fixed in the end of a short lever, 
and oscillating between the triangular shaped teeth of the star wheels at 
the points where their peripheries nearly touch cach other, causes each 
wheel to move half a tooth for every oscillation of the lever, in the same 
direction relative to itself, though in opposite directions relative to each 
other. To prevent the recoil of the wheels, and to insure the constant 
striking of the pin against the teeth in the same position, hair spring 
catches are made to press lightly on the peripheries of the star or spur 
wheels, which fall behind the teeth when each oscillation is completed, 
No contrivance is here required to prevent overrunning, the motion being 
limited by the bottoms of the teeth of each star wheel. It is not necessary 
in this combination of wheelwork that the rotary motion should depend 
entirely on the inclined planes formed by the triangular-shaped teeth, for, 
instead of the wheels, ratchet wheels, driven by a curved hair spring fixed 
by its centre to the extremity of the lever, and acting alternately on the 
circumference of each ratchet, may be substituted. In this arrangement 
the extremity of the er, instead of vibrating in a line with the 
centres of the wheels, is made to vibrate near their circumferences, 
the central portion of the lever butting against the points of the tecth to 
prevent overrunning, and the length of the curved spring being so adjusted 
as to fall behind each tooth to prevent recoil. The Second improvement is 
in the construction of the electro-magnetic arrangement for propelling the 
combinations of wheelwork before described. For the purpose of giving 
motion to the finger a number of permanent magnetic needles, equal in 
length, lying parallel at a short distance from each other, are made to cross 
the axis of the arbor which carries the propelling lever at right angles 
with their similar poles in opposite directions. The clectro-magnets are 
formed by screwing two parallel rows of small soft iron studs or bobbins 
into the face of a rectangular plate, also of soft iron, cach row containing 
as many studs as there are needles in the arbor, which are placed at the 
same distance, and exactly opposite to each other. The coils of wire 
enveloping the studs or bobbins in each row are so connected as to 
cause cach adjoining magnet in the same row to have dissimilar 
poles, but each magnet having at the same time a similar pole to the one 
immediately opposite in the other row, The central portion of the rect- 
angular plate between the rows is cut out, so as to neutralise the effect of 
the inverse magnetic induction. ‘lwo of these compound electro-magnets 
may be used in conjunction, one on each side of the permanent magnetic 
needles, and arranged with their dissimilar poles opposite each other, so 
that, when the current is transmitted through the coils, the extremities of 
the needles vibrate between the polar surfaces of the electro-magnets, all 
the attracting and repelling forces uniting to move the needles backward 
or forward, according to the same sign at cach station ; when they do not 
correspond a small pallet is fixed at right angles Jo the arbor containing 
the permanent magnets, and directly over which a disc, having one or 
more pins in the face of it, is made to revolve by means of a button turned 
by hand outside the instrument, each pin crossing the axis of the arbor, and 
moving the pallet to and fro twice for each revolution of the disc. A small 
metal polygon, having the requisite number of sides, is connected and 
made to revolve with the disc, and against one of the sides a flat spring is 
made to press, for the purpose of keeping the pins clear of the pallet when 
vibrating by the action of the electro-magnets, The third improvement is in 
the construction of mechanism acted upon by the electro-maynetic arrange- 
ment already described for letting off a train of wheel-work driven by a spring, 
and allowing an alarum to sound. Upon either of the arbors carrying the 
star and spur wheels a small cam is secured, which, when driven by the 
arbor, raises a lever which withdraws a detent from the fly-wheel attached 






































to the train, and permits a bell to sound. The lever is prevented from 











258 


THE ENGINEER. 
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coming in contact with the cam during the sending of a message by means 
of a catch, actuated by a button in front of the instrument, the same 
action likewise serving to prevent the wheel-work running down by means 
of another catch which comes in contact with the fly when the detent is 
withdrawn, The Fourth improvement consists in arranging the various 
parts of a step-by-step telegraph and alarum so as to fit the interior of a 
globe, the indicator occupying one hemisphere and the alarum the other. 
On the outside of the globe the button for actuating the finger by hand 
constitutes the polar axis, the finger and button, for winding up the 
alarum, being a continuation of the same straight line, constitute the 
equatorial axis of the globe. The Fifth improvement is in the magneto- 
clectric apparatus for generating the to-and-fro current transmitted through 
the signal instrument, for the purpose of moving the finger round the dial, 
the mechanical and electrical arrangement of which is very similar in 
principle to that described under the head of the second improvement, 
which is worked by magnetic action, while the one about to be described is 
drawn by mechanical action. For the purpose of carrying out this part of 
the invention two straight bars of soft iron, having lateral projections at 
each end, are screwed on to the opposite sides of a bundle of rectilinear 
permanent magnets, all the lateral projections being on one side, ¢ ud 
enveloped with coils of insulated copper wire. Two of thesejbundles of 
magnets are laid parallel, and arranged with their dissimil and 
lateral projections opposite each other. Two magnetic or soft iron bars are 
fixed by their centres at right angles to an arbor, and made to vibrat 
between the polar surfaces of the coiled iron armatures, by hand or othe r 
motive power, for the purpose of generating the electric current, the coi s 
being coupled together so as to deliver the currents simultaneously in one 
direction or the other, The Sixth improvement is in the construction of 
mechanism for transmitting the proper number of shocks through the 
indicator, and thereby causing the finger of that instrument to stop at any 
letter or sign required, The Seventh part of the invention relates to several 
improved methods of applying the motive power required for driving the 
transmitting instrument, so that, when the motion of the mechanism con- 
tained in it is arrested by the depression of a finger key, the jerk not 
be communicated to the hand or feet, which are allowed to move uniformly 
during the whole of the time the instrument is operated upon, the force 
being either stored up in spiral spring while the wheels are at rest, or 
conyerted into the heat of friction by means of suitable pulleys or whee 
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Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heac 


761. J. Savonryand W. RK. 
* douche’ for the eav and other part 
Murch, 161. 

The inventors propose to employ a glass cup of suitable shape, within 
which is a metallic pipe to pass into the ear, or, When required for washing 
or bathing external wounds, « perforated rose is to be substituted for the 
pipe. A flexible tube is attached to the bottom of the glass cup, to the 
other end of which tube is secured a kind of pump, which is caused to act 
by means of an india-rubber ball, which, when pressed, drives the fluid up 
the flexible tube and outof the rose or pipe, and, when again expanded, draws 
fresh liquor up into the ball the fluid being prevented returning into the 
vessel from which it is taken by ball valves. After the part affected is 
washed by the contents of the ball it is allowed to escape by another tube 
let into the side of the glass cup, into an empty vessel without splashing, 
anda fresh supply driven up the tube by again pressing the ball.—Not pro- 
ceeled 








improved 





Barker, New Bond-street, London, 
of the human body.” —Dated 





26th 











with, 
W. Spence, Chaneery-lone, Loudon, “ Mill-stones.” 
Dated 27th March, i861. 

This invention has for its object the formation on the operating surface of 
mill-stones of curved furrows, of such shape, and so arranged and combined 
as to work in harmony with the centrifugaland centrip@tal or natural forces 
produced by rotary motion, 

G. M. Covrvo, Rue Gaillon, Paris, “ Machinery for falling Jelt hats, Sc.” 
— Dated 30th March, i861. 

The leading feature of this machine consists in the use of one or more 
hollow beaters striking the said felted hats, which are placed in a trough 
composed of wood and different metals superposed, in the communication of 
heat to this trough by means of steam orother agents, and, if steam is used, 
in arranging its admission in such a manner that, if necessary, it should 
also come inte free contact with the felts being operated upon, and also in 
constructing and covering, if necessary, the troughs of such machines that 
the heat by the steam be more easily intained therein, Before submitting 
felts to the working of this machine they are dipped in boiling water con 
taining in small quantity either vitriol, potash, or alkali i if, during the 
fulling, the liquid they are thus impregnated with evaporates too rapidly, 
fresh quantities of the same mixture are poured on the felts in the trough, 
781. J.J. Firnp, Holloway-place, Loudon, 
"— Dated 30th March, 1861. 

This invention consists in effecting the condensation of the vapour arising 
from fluids evaporating in vacuo within the covered vessel, or some part 
thereot in which the evaporation is carried on,—Not proceed with. 
Barton, Nottingham, cid T. Soar, Radford, 
t mangling mochiies.”—Dated 30th March, i061, 

This improved machine is constructed, mainly, of {the following arrange- 
ment, and consists of an oblong box or trouwh, made either of wood or cast 
or wrought iron or other material supported on on a frame ¢ 
convenient height from the ground, The bottom of this box or trou 
formed within of such shape that, with the two ends, it represents six sides 
of a deeagon, When this box or trough (hereafter called * trough” only) is 
made of wood, part of the bottom has upon it three or more strips made of 
similar material, the width of the trough. When the trough is made of 
iron or other material, not before specially mentioned, such strips are then 
made of such similar material as that of which the trough is composed. 
Intermediately from cach end of the trough, at each side thereof, and 
nearly level with the top, is a bearing which carries the cnds of an axle 
lying horizontally across the width of the trough; on this axle is a casting 
(or castings) on Which are a number of sockets, arranged in two or more 
rows, into which wooden plugs, similar in character to dolley rs, are 
driven; or the plugs are made of cast or wrought iron, or other suitable 
material. The axte at one or both ends protrudes a little beyond the out- 
side of the trough, having a lever or levers secured to one or both ends, 
as nay be required. There is a stud at the end of the lever or levers which 
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“ Washing, wringing 


757. G. 
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re pin in the end of a connecting rod or rods moved by a similar pin 
int osite end, Which pin is fast on a wheel on one end of the trough. 
Thes eels (When two are used) are connected together by being keyed on 
the same axle, lying in bearings at one end of Uie trough, and are driven by 





similar wheels, cither of larger or smaller diameter, : to the speed 
at which it is desired to move the pegs inside the troug these last named 
wheels are fast on an axle lyin the first mentioned axle, and where 
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it is required to attach wringing or mangling rellers to the washing ma 
chine the axtes the wheels may form the axles of such rellers, the end 
of one sach axle being provided witha fly-wheel fitted with a handle for 





turning the machine, 
DD, Servon, Banbury, ** 
Mareh, 1801. ; 
This invention cannot be described without reference to the drawi 
788. W. D. Narien, Georve-street, Hanover-syit Loudon, “ Rubbers for th 
hui Dated 30th 3 , IS6l. ; 
This invention has for its object imprevements in the manufacture of 
rubbers for the hamean teeth and gums, For these purposes, in making 
rubbers, vuleanised india-rubber is used in constructing a pointed or ceded 
surface for cleaning the teeth, a plain or undulating surface for rubbing the 
guns, end a surface of either large or small corrugations for the purpose of 
rubbing both teeth and gums, All the above mentioned surfaces are made 
as soit as possible consistent with durability. 
739, J. J. OL. 


70, Apparatus for hanging gates."—Dated 30t) 








teth cud oe we 








Gvuipter aad J. Raman, Clerk ell, Loe >» NKevkss and 
‘ retches."— Dated 30th March, 1861 
The patentees, in carry out this inventi 
that, when the stud is pressed on for the pr 
pawl or click, Which in winding drives the ratchet wheel on t) 
square, is litted out of the teeth of the said ratchet wheel, This i ! 
the following manner : 1 click or pawl has a pin prejecting from it, 
which enters a hole in a small metal ring, which im other respects is loos 
or unconnected with other parts, and which surrounds the winding s 
but, when the pawl is in gear, is eecentric to it id it isof such a size 
placed that the foreing it into a concentric position would at once lift the 


















and 0 











pawl, This is what takes place when the sti pressed on for the parposs 
of setting » hands, and it is effected in the following manner : 
the loose ring, and concentric with the wind square, is another ring, 





able 





Which fits into a recess in the case, so that the only motion it is ea of i 
2 partial rotation, and this communicated to it by the motion of the 
stud. The ring on its inner side carries three springs, and each of them has 
an incline at its free end; these inclines bear on studs on the case, and the 
partial rotation ef the «ring, by drawing the inclines past the sir forces 
the ends of the springs i 












inwards, and causes them to come in contact with 
the inner eccentric ring before mentioned, and, as the ends of the springs 
all move inwards to an equal extent, they force this ring into a concentric 
position, and so lift the pawl out of gear 

















7. £2. a ENBERG, Altona, De . S ri a - 

a be 
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w oblect of ni 

upon ships’ com rt 
rivet el } und 
hecdles conned her 
op] i ides w necdle 
Opposite to the south pole of t i * coul- 
potu d needle, which wil! tend te neutralise a tayonistic magnetic forces, 











he forms the bow] of the compass of copper, and covers it at bottom with 
zine, relying on the moisture of the atmosphere to create, by the contact of 
these metals, a feeble electric current, which will, in a measure, isolate the 
needle from the influence of bodies culated to induce local attraction. 
The further to obtain the end in view, he encloses the compass in a wooden 
box composed of two thicknesses of wood, between which a layer or coating 
of gutta-percha or other good non-conductor is placed, and by these n 

he produces a compass which will be comparatively unafiected by local 
attraction.—Not proceeded with. 


794. 











EaAkLe, Liverpool, “ Lubricating compound.”—Dated 30th March, 
1861. 

This invention consists in the manufacture of lime water with oils, 
whereby an economical and efficient lubricant is obtained. 

795. R. Riptey, Low Wortley, and J. Roturry, West Ardsley, Yorkshire, 
“ Improvements in hewing ov working coal and other minerals, and in the 
apparetus enployed therein.” —Dated 30th March, 1861. 

This invention cannot be described without reference to the drawings. 

798. G. EpMonpson, Queenwood, Suvthampton, “ Washing machines.” —Dated 
Ist April, 1891. 

This invention cannot be described without reference to the drawings. 

802. J. E. Bop, Hither Green, Lewisham, “ Motive power sewing machines.’ 

—Dated \st April, 1861. 

The inventor claims to attach to or connect with all sewing machines a 
§ cting apparatus set in motion by means of clockwork, or other self- 
acting mechanical motive power, the motion to be obtained, imparted, or 
maintained by spring levers, weights, or otherwise, so that, upon connect- 
ing the crank or some other portion of any sewing machine or machines, 
whatever their construction or manufacture, and setting the self-acting 
machinery in motion, it will impart the necessary movement to any one or 
any combination of machines, and continue working it or them at the plea- 
sure of the party using the same. He also claims the right to silence the 
motion in this and all sewing machines, whatever their construction or 
working motion, This he accomplishes by applying to any or all of the 
noisy parts of the machine insulators or paddings of india-rubber, or any 
other non-sonorous material.—Not preceded with 
























804. R <A. Brooman, Fleet-street lon, * Fixing lae and lac 
upon gloss dud eovemic we communication. — Dated 
1861. 
Lac 1 lac varnishes, applied to glass and ceramic ware, have 
been liable to crack and to peel off. The object of the present invention 





is to prevent this cracking and peeling, and it consists in spreading on the 
surface of the glass, porcelain, or other ceramic ware, a coating or layer of 
paste, made by preference with rye flour, and, before the paste is dry, in 
applying the lac or lac varnish. The arti thus treated is dried by pre- 
ference in a stove, in which the temperature is gradually raised to the 
degree required.—Not proceeded with. 

G. Wiston aad T. W. Cowan, Br treet, Blackfriars, London, 
Actuating machine hammers.” —Dated 2nd April, Uso. 

This invention relates chiefly to those forge or machine hammers which 
are worked by means of power transmitted through cams, tappets, wipers, 
or similar movements, and the improvements consist in the methods adopted 
in order to increase, diminish, and regulate the momentum of the blow 
from the hammer, and also the general arrangement and combination of the 
various parts composing the machine through which the effects are pro- 
duced, and by which greater compactness and stability are obtained. The 
ns the patentees make use of for regulating 

















sou. 


















the momentum of the blow 
t in certain combination of parts by which they obtain the action of 
highly compressed air, which either impels the hammer downwards from 
above, or, acting from below, modilies the effect of theblow. The next part of 
the invention relates to those hammers which have a steam cylinder in con- 
nection with the air cylinder. In working these they use an equilibrium 
valve to supply the steam, and, by means ef a connecting passage between 
the two cylinders, they are enabled to convey the exhaust steam, after it has 
lifted the hammer through its action on the piston, on to the head of the 
hammer itself, and, by its further expansive motion, to give additional im- 
petus to the bk They propose to apply this principle of using the 
exhaust steam after it has acted in lifting the hammer to purely steam 
hammers, that is, those hammers worked only by steam, using generally 
two cylinders, a small and a large one. 
796. J. Briaas, Bridge-street, Bleekfriars, Le 

be used as « stone, bricks, wood, de.’ 

1861. 

The inventor, in carrying out these improvements, uses coal, pitch, lime, 
and gravel, the Jatter as free from earthy matters as possible, and prefer- 
ize that will pass through a sieve having meshes of about lin. 
proportions he uses, but which may be somewhat varied 
according to the particular application, are about one of pitch, one-tenth of 
lime, and five of gravel. He liquifies the pitch in a heated cauldron, adding 
the lime. He introduces the gravel, having first heated it toa considerable 
temperature, and mixes the whole into proper consistency ; it is then 
pressed in moulds so as to form flags or blocks. These blocks he forms 
uneven on their edges, having them cither bevelled or umnfered, or sunk 
or dovetailed, in order that they may afterwards be joined together. When 
he proposes to use the same for coating bricks, stones, or metals, he prefers 
to substitute sand or sharp elean grit for the gravel, Which, as before, he 
heats before mixing with the other substances. —Not proceeded with 
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cove "—Dated 80th March, 


ajor 
































, Ty. 


S10. J.-H. Winner, Shefidd, ** Raising and forcing water and other fluids, 
—Dated 2nd April, i865. 

This invention cannot be described without reference to the drawings. 

S11. E, Horuick, Tredegar, Monmouthshire, “ Stand for e 
or other goods sor sale.”—Dated 2nd April, 1361. 

This stand is to be made of wrought iron, or other suitable metal, and is 
composed of four or more uprights, having at intervals fixed transverse 
rails, upon which the Is or articles are hung. Behind these fixed rai 
are other movable rails capable of being moved to and from the fixed rails 
by means of cranks, all simultaneously worked by means of a lever. The 
goods to be displayed or exhibited for sale are | he fixed rails, and 
the movable rails are then (by means of the lever) brought forward, so as to 
held or nip the articles tightly between them and the fixed rail id the 
lever may then be fastened by means of a padlock or otherwise, and thus 
the woods will be held perfectly secure at the same time that they are dis- 
played to the best advantage —.Not proceeded with. 
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SIs. A. Henay aad H, Leine, Lapitte-street, Paris, “ Apparetus for repro- 
ducing aud varying all sorts of dvawiags.”—Dated 2ud April, 1861. 
The present invention consists of an instrument which the patentees 





denominate goniometroscope, by aid of which patterns, de 3, flowers, 
lace, end other small objects, can be multiplied and reflected at any given 
angle from a triangle upwards. The instrument consists of a case of we 
metal, or any other suitable material, opening bookwi the ides or 
pieces forming the case beir s closely connected a ible by hinges, 
leather binding, or other suitable means of joining, so as to form what may 
be called the back ; the sides are of sufficient thickness, so that, 
quired, they will stand ly on their ends or bottem parts, 
being in a vertical position; the two sides, thus ing a case, H 
covered on the inside with a thin sheet of copper, burnished with silver, 
Which serve as reflectors; any other suitable reflecting substance can be 
used, but the patentees prefer the burnished copper reflectors as there is no 
danger of their breaking, and they are light and inexpensive. 
flectors are placed as near as practicable to the hinge part of the case, so 
that the reflection is perfectly made in the centre of the pattern, Screwed 
or otherwise fixed at the top of one side of the case, at a small distance 
from the back or hinge-connected part, is a half circle of metal or pro- 
tractor, marked off so that, by its means, the different angles may 
once and correctly found ; the protractor is held firmly en the other side of 
the case by means of a small holder, in which it passes furnished with a 
screw, Which is there fixed at the same distance from the back or hinge- 
connected part as the protractor, Throt side of the case, near to 
the front or opening part, and in a vertical position, passes a needle having 
a head, by means of which it ean be turned; it is screw cut at one part, so 
as to bite in the hole through which it passes; it is slightly longer than the 
ease, and is so arranged that, by turning the head, the needle can be made 
to enter the pattern, and so steady the instrument, and when the angle is to 
or the instr sed, by turning the heads in the oppos 
ints or ends of the Withdrawn into the case. 
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» Clay , G. Hawkins, Bermondsey, aad E, STANSFIELD, 

Peckham, * Trap ov flap for covering the atrances of cellars, &e.”—Dated 
Qed April, 1801, 

inventors propose to dispense with the 1 ur and apparatus 

ed for litting the ponderous s or fl cove » the entrances to 

the cellars of w merchants, licans, dock vaults, and the like. To 

effect this object they ] to the under of the flap (which 





1, or any suitable material) next the house 
wv, and near ad of the tlap, Weighted counterbalance lever 

the rods of which when the flap ed will lic close to the ceiling of the 
i ind when it is open assume a vertical } , leaving the whole of 
we clear for the descent of the cask er article Not j 


muy be made of stone, 
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etallic tubes." —Dated 4th 





> claims filling metallic tubes which are to be 


namental rolls, with pitch or othe 
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ce of the kin 














the receives such an amour ternal supy 
essure of the rolls, ¢ us ‘ be 
esscd upon it than when the s ted by 
is Without internal support d x the « ny preces 
EYNE, Alfreton, D “a 
man . on, Dated 4t { , sol 
This invention has tor its object the facilitating of the manufacture ret 











Oct. 25, 1861. 





masses of iron into plates or bars, T and angle iron, beam or joist iron, or 
iron of any other section, by the operation of rolling in rolling mills, and is 
also applicable to the manufacture of light and thin plates or bars, such as 
require to be manufactured with great rapidity in order to get the work re- 
quisite on them done while they are hot. It consists in one part in applying 
two or more steam engines to drive a rolling mill in such a manner that the 
rolling mill, on being connected with one engine or set of engines, is caused 
to revolve in one direction, while if disconnected from this engine or these 
engines, and connected with another engine or set of engines, it is caused to 
revolve in the reverse direction to what it did at first, the first named engine 
or pair of engines or move engines being during the time usefully employed 
in getting up the speed and the momentum of the fly wheel ready for when 
it is, or they are next required to be brought into action. Another 
advantage of the present invention is the avoidance of the various 
complication of toothed wheels, which are necessary where only one engine 
or only one set of engines is employed for reversing, as in one arrangement 
no toothed wheels at all are employed. A second part of the invention has 
for its object the obviating of the difficulty attendant on transferring large 
masses of iron at a very high temperature from one groove in the rolis of a 
rolling mill to the next groove, or from one set of rolls to another, as is the 
case in rolling plates which may also be without grooves. 
828. J. W. Lee, Crick, Derbyshire, “ Apparatus used in winding up wetche:, 
clocks, time-pieces, de.” — Dated 4th April, 1361. 
In carrying out this invention the inventor employs a steel or other metal 
pipe, similar to the pipe of a key as usually made for winding up watches, 
clocks, or other instruments of similar character to those above named, and, 
instead of rings and a swivel being secured to the top of such pipe, he firmly 
attaches one half of a circular dise to the top of the pipe (the lower end of 
which fits on to the square of the watch, clock, or other article) ; to the half 
dise he connects a similar half dise by hingeing the two together, the disc 
formed of the two halves being made as thin as is convenient. To the under 
or pipe side of the first half he attaches a spring which will force the second 
half dise into a position at right angles to the first half disc, when the second 
half is set free by moving a small stud at the end of a spring or catch a little 
1e side, such spring or catch bemy secured to the upper side of the first 
al When the two half dises are in such a position as to form one dise, 
the top of such dise will lie flush with the inner case of the watch, clock, or 
‘le to which it belongs, such case or plate having the hole through 
Which the key is put on the square made as large as the disc, so that the 
dise may freely revolve in the same,—Not proceeded with. 
NEWTON, Chances: 
uted 4th April, 1861. 

This invention consists, First, inthe employment of double acting cams for 
tilting the hammer, so that these latter will be made to strike two light blows 
of the hammer upon the chisel, in order to form a tooth, instead of one 
heavy blow, which is very likely to break or injure the cutting edyve of the 
chisel. The invention relates, Secondly, to a peculiar method of constructing 
the chisel holder, and consists in n 1 the forward part of the chisel holder 
self-adjustable, so that it will press down on the file blank to hold it firm 
while the tooth is being cut; the holder also raises the cutter when the bed is 
fed forward for the chisel to operate on another tooth. This holder also allows 
the chisel to be depressed to the bottom of the teeth by the force of the 
hammer, and to remain depressed below the lower face of the holder while 
it is bei lifted up for the file blank to advance, and upon the chisel holder 
being again pressed down on the file blank the chiscl is forced up by its 
coming first in contact with the file blank, and thereby making it adjust 
itself to the face of the file blank, 

852. J. KniGut, Crown-court, Chancery-lane, London, “ Baths and trays and 
other vesse's for photographie purposes.” —Datet 6th April, 1861. ~ 

This invention consists in forming such vessels of a comparatively thin 
lining of gutta-percha or india-rubber, or compounds thereof, and then 
coating the same with layers of paper or other fabric or material, united 
together by means of solutions of india-rubber, gutta-percha, shellac, or 
other suitable adhesive material.— Not proceeded with. 

















































ine, London, “ Cutting siles."—A communica- 































817. W. CLARK, Chancery-lane, London, * Stampiig presses.”.—A conimuni- 

cation.—Dated 2nd April, 1361. 

This invention consists in its inking the letters or desi 
taneously with the action of stamping, by a self-acting arrangement of 
apparatus. This improved press is constructed in such manner that all the 
parts which are in contact with the ink are prevented smearing the objects 
to be stamped or adjacent objects. The press is furnished with feet, which, 
while forming a support, also serve for adjusting the precise spot on which 
the stamping action is to be applied. This process has the further advan- 
t of great simplicity in its construction, being without complicated gear- 
ing of any kind. 

D. Stone, Maneheste 
metals and alloys of wetals Jor the 
Dated 5th April, 1861. 

This invention consists in uniting and combining two or more metals or 
alloys of metals, of different colours or shades of colours, for manufacturir 
coins, checks, vouchers, trade marks, and other articles having stripe 
checks, or other designs, on their surfaces, such designs beit wroduced by 
the different colours or shades of colours of the metals or alloys of metals 
employed, 


is in relief, simul- 












r, and C. Comer, jun., Salford, “ Combining 
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339. D. Brown, Smethwick, N. FeuLows, Selly Oak, Worcester, E, JONES, 
Deepicids, Sedgley, and W. Brown, Smethwick, ** Manufacture of nails, 
vailway spikes or pins, and gas tube fastenings, d&e.”—Dated 5th Apri, 
1861. 


In making nails, railway spikes or pins, and gas tube fastenings, accord- 
ing to this invention, the patentees roll bars of iron of such figures that, 
when cut transversely, they have in section the figures of headed nails, 
railway spikes or pins, and gas tube fastenings. 


S41. 











R. B. Gri 0D, Durkan-place East, Hackney-voad, “ Candlesticks and 
candle holders.” —Dated 5th Aprad, 1261. 

This invention is applicable to all kinds of candlesticks, chandeliers, or 
other candle holders, and is intended to facilitate the placing of candles 










therein, or the removal of the same therefrom, and dispense with springs, 
paper, or other packing, and at the same time to act as a “* save-all,” and 


allow of the candle being consumed to the end without the least waste. 
The stem of the candlestick or candle holder is entirely fixed or stationary, 
and the socket is capable of being raised or lowered, and it is so arranged 
that when the socket is at its lowest position the upper part of the stem 
shall project slightly above the cup of the socket, ‘The upper part of the 
fixed stem is provided with a cup or button fitting the inside of the svcket, 
which cup is furnished with a spike or projecting pins, on which the candle 
is fixed. The secket is then raised so as to support the candle. The socket 
may be made to slide in or on the stem in a telescopic manner, or it may be 












raised by a screw, a spiral rack and pinion, but it must be se 
arranged that it can raised and lowered without lifting the 
candlestick or soiling When the candle has burned down 








to the end the socket must be lowered until the cup or button 
wrrying the candle projects above the cup of the socket, and thus the latter 
does not get heated and melt the candle, and, therefore, the whole may be 
consumed without any waste. It is also proposed to connect the various 
parts of the candlestick or candle holder together by means of screwed 
washers or nuts having two small holes, and to construct the upper part of 
the extinguisher of a crescent form, or with two small pins, by means of 
Which the various parts be unscrewed for cleani or repairing if 
required. 
842. W. Epwarps, Wolverhampton, 
1s61. 

This invention consists in making the aforesaid shoes of metal prepared 
by rolling together iron and steel, so that the wearing parts or surfaces of 
such shoes will be of steel, and the remainder of iron. The inventor thus 
obtains a light and very durable shoe.—Not proceeded with. 
Hatt London, “ Preparing, a 
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“ Shoes for horses, &e.”— Dated 5th April, 
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leucw, juncus serratus, cus trista, and armyllidee, to further ve 
purposes of manufacture.” — {6th Apri, Isl. 
This invention relates to manipulating and manufacturing, by chen 


and other processes, certain vegetable productions found in and indigenous 
to South Africa and elsewhere. The first article, a marine plant or fungi, 
known to botanists the ciklonia buccinalis, the inventor applies (em- 
bracing their several varieties, both solid and hollow) to veneering, coating, 
mountit inlaying, and ornamenting purposes, whether used bleached or 
coloured, plain, er worked into fancy designs by reducing and mixing it 
with other material, or by st sing, embossing, or moulding processes, as 
a substitute for leather, sha tish, dogskin, German staghorn, butfa 
buck, and other horns, whale and other bones, for the purposes of razot 
and knife handles of every description, either in seaies, solid, hollow, or 
otherwise, sword, dagger, and stilleto handles, mount w gun and pistol 
stocks, bayonet, sword, and other sheaths. The sec article, known as 
the juncus trista, he applies to the purposes of making birdcages, 1 askets 
and basket work, cradles, flower-stands, and such other ornamental devices 
as Wire, reeds, canes, straw, and other product generally use 1 for. The 
fourth and fitth articles, , Juncus serratus aquatic), and ain 
members of armyllidex ilies the fibre ses either separately 
or mixed with other materials, as , for the purpose ot 
making its and matting, insulating , coating and manulac 

turing electric, submarine, and other cables, ulso for other marine 
purpose s.— Nt , 
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THE TRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

IN THE Past WEEK: Fewer Orders in ITand: American 

Advices: Prospects—P1G Iron : Prices Proposed Increase of Make 

—Tue Bankruptcy or CHAPMAN AND GRAINGER: Another Adjourn- 

ment—CoaL TRADI Sound—GENERAL MANuracturiné TRADES: 

Falling off in Orders—ANOTHER StRiKE OF NEEDLEM AKERS—THE 





Tne Iron TRADE 








New Merat Screen ry Lica ‘ATHEDRAL—THE DimMINGHAM 
JeweLtLers AND THE Exutierrion or 1862—Sroke-vron-TRENT 
Scnoon or Art: Wert of Funds—Srreer Ramways ror tHE Por- 
TERIES — Prosecutions UNpeEx THE Mines’ Inspection Act—- Two 


Houses SWALLOWED Ur. 
rade has not, in tl con- 
orders are now 


Still the Baltic 


e past week, improved. On the 
in hand than were last week under 
— being prolonged by the very 
+, and considering the state of the country generally 
more being done for r the home market than might not un- 

y have been expe ‘ted. There iron being sent 
out to india, principally for railway purposes; I quantity 

to France; and the orders on China continu 


fewer 
execution, 
mild weath« 
there is 
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reasonal 








is 








$: still som 
a very smal 


ee gece 









is 1 
to afford employment to certain of the mills in which nail rods are 
being rolled. The last mail from New York brou “ht additional instal- 
ents on account of liabilities owing by American customers to 
ironmasters and others in this district. The fact of the Southern 





is, to be exported, 


planters: having sent down cotton to New Orle: 
and in Wolver- 


ih yesterday, 














was referred to in Birmingha 

hampton on Wednesday, with considerable satisfaction, the in- 
ference being that relicf n yet be obtained f the cotton 
int at home before the war shall have terminated. This 
virtual annulling of the prohibition to export cotton from the 
Southern States was regarded as indicating that the necessitic 
of the planters would force them to follow up that proce a 
by numerous other similar transactions, itly to the advantage of 

















re Manchester interest in particular, and of all our national 
idustries rally. The probability of an increase in the ship- 
building operations on the Dee at Chester, consequent on the form 
tion of the Roodee Lron Shipbuilding Company, received all 
attention that the subject deserved. As, however, we have before 
remarked, tters that have hitherto been regarded as of small 
moment are now looked upon as of some magnitude, — Prices 
continue tolerably firm, and the very low rates recently taken for 











re now being refused. 
lay. Vig iron keeps up in price in 
h is wanted by the producers. The 
riptions of the produce of this district 


nail sheet 





the commoner dese ription of 
47 5s. ‘lined on Wednesd 
all but transactions in which « 
demand for the commoner des« 





was d 














is so good that two more furnaces are about be blown in. They 

e the two lately in the ovenpation of Messrs. G. Hf. and A. Hickman, 
t Hilston. > al at Christmas te t, into the hands of 
Mr. Sanwuel Grifliths, who is preparing to re-light them. Groat 
benefit will accrue to the working classes of Bilston should these 


two furnaces be kept in blast in the ensuing winter, for in that town 
there is much unemployed labour 

lhe bankruptey of Messrs. Chapman and Grainger, ironmasters 
of Oldbury, hi is been again before the Birmingham Bankruptey Court. 
They now came up for their examination under a new fiat. Grainger 
stated that he had kept the cash and other b voks of the firm then 
produced. When last before the court his attention was called to 
sundry sums of money, amounting to about £1,300, which he had 
received and not accounted for. ile had since adopt “1 those sums, 
They had been furnished by the solicitor to the rnees, but he 
could not give any specific account of how £900 of the mone y had 
been disposed of. The only way he could account for it was, that 
it had been spent in charges upon their works which had not been 
duly entered. They owed about £12,000, of which they were 
deficient about £10,000, cecasioned in part by heavy losses. There 
in the books respecting sales made and accounts 
received, but in most instances they arose from their want of money 
tecarry on. They paid away all the mone y received as fast a sitreached 
them beeause of the constant pressure they were under; and hence 














assle 


were also errors 





they often, in a hurry, omitted to make proper entries of all thei 
transactions. Chapmi ~ stated that a few days before their failuro 
they received a bill for £800 from the Patent Shaft Company. He 


ived a bill for about £300 from Messrs. Weston and Com- 
pany, all of w hic h money he paid away to his father-in-law for 
money borrowed, and to his mother-in-law and other creditors. On 
the part of the 1ees application made that the case might be 
adjourn d six , on the grounds which were apparent on the face 
of the balance The bankrupts admitted that they had unae 
counted for at seer £900, ¢ nd that alone would render it impossible 
for them to pass oo court ; but the bal t was further un- 
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parti: ially tineh, ona was re-opened on Tuesday last. te place of | 
the debased stone screen there is now a light metallic erection, which 
may justly be called the chef @'eurre of the restoration; it is so light 
and so elegant that, instead of interrupting the view from end to 
end, the line across this vista is so delicate and effective that it 
seems to add to the height and length of the edifice. The design of 
the screen is also so open that it utilises the nave, and, as a specimen 
of metallic workmanship, it is universally admitted to be one of the 





best, if not the best, in the kingdom. It likewise possesses the 
advantage of novelty, for, we believe, it is the first metal choir 
sereen that has been erected in the eo intry, but, if we might hazard 


would not be 
for many 
however 


it 


correct, 


an opinion, its suecess would warrant 1 
he last; we shall be glad 

erections of this description 
beautiful they 


sin saying 
if this should prove 
re nothing but obstructions, 
may be as specimens of stone carving and ce 








The screen of which we are now speaking has been ag h hy 
Mr. Skidmore, of Coventry; cach side of the gates is divided by 


brass pillars into three bays of areading, having two sets of capitals; 
the lower capitals are of hammered brass of conventional character. 
and the upper ¢ apitals are copper, natur: —— the decorations | 





























strawberries in ivory, and currants and blackberries in cornel 

onyx. Between the ypex of each arch of the arcading is an angel in 
an attitude of adoration; altogether there are fourteen or sixteen of 
them; th y are m de of copper, nud some are earryin rimu 
instruments. Surmounting the whole is a and 
perforated metal work. The s are of ‘ tbout 
tft. high, springing above them on detached columns of brass is a 
triangular canopy with crockets of 1 passion flows nd sur- 
mounted with an ornamental cross, 

The Mayor of Birmingham, on Friday last, called together the 
plate and jewellery trades of that town to know why it was that the 
local committee for conducting the proceedings relative to the Great 
Intern: itional Exhibition of next year had received so few applications 

‘om these departments of Birmingham industry. During the 
discussion it was stated by Mr. Bra that the trade in gold an 
silver jewellery, with the relative branches of gold plated and gilt 
toy trades in Birmingham, employed directly and indirectly between 
six and eight thousand persons, while the amount of capital 
employed was something enormous. Ile attributed the smallness of 
the present meeting to the timidity, not to say apathy, of the 
jewellery manufacturers in the town. There was a fear on their part 
thpt if they sent their goods to London for exhibition there that the 
fa tors or middlemen would take umbrage at it. In order to meet 
that objection, however, it had been shown by Mr. Wallis (repre- 
sentative of the commissioners) that manufacturers might exhibit 
their goods without putting their names upon them. Mr. W: 





comnuttc 


had also expressed a strong 
Birmingham was prepared 


opinion to the ‘e that unless 
support her reputation for the 
duction of genuine, useful, and good articles in the jewellery manu- 
facture, the trade would fall into the background before the immense 
quantities of foreign manufactured goods now pouring into this 
country from Germany and France.—Mr, Shaw explained that the 
jewellery trade was conducted in a peculiar fashion, the goods being 
distributed over the country, not by the manufacturers themsely 
but by their customers, the factors. He corroborated Mr. Brag 


to 





pro 
i 











to the strong feeling on the part of the factors, particularly in 
London, against the manufacturers exhibiting, although, if the 
trade would only combine, he was ‘sure they could produce articles 
which would not only be a eredit to the town, but would astonish 


those who had been in the habit of buying Birmingham manufac- 
tured jewellery in London under the name of “ town made.” After 
some further discussion a sub-committee appointed to commu 
ate with other members of the trade, to explain to them the con- 
tions on Which they might exhibit, and represent that, as no name 
would be required to be affixed to the articles, no fear of a rupture 
With the factors need be entertained; and to report the result to the 
local committee.—We may add that recent advices from Paris give 
good reason to expect that the Treaty with that country will occasion 
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al 








a considerable quantity of jewellery be made in Birmingham 
that will afterwards be sold in France as the product of Parisian 
skill. 

The School of Art at Stoke-upon-Trent is in a fair way of 
becoming as ne: uw its dissolution as is the Wolve rhampton school, to 
which we referred a few weeks ago. The circumstance is to be 
more regretted because the school = hitherto been successful in a 
marked degree. Ata meeting held on last Mondayevening the Rev 
Sir L. T. Stamer, the chairman, distributed twenty-four local prizes 





awarded to the 


bg 


and ten national medallions, the latter for two years, 
mule students, and ten book-prizes won by the'female students. 





prizes showed that in the matter of national competition the Stoke 
school stands higher than the Manchester, the Dirminghann, the 
Sheftield, or the Glasgow se vs, and that, in the matter of local 
medals, Stoke stood higher than any one named, estimate bei 
taken of the difference in population and the number of the pupil 


school ha 























shire onl East Worec setorshire, 1 is rigorously enforcing a salutary 
observance of the Mines Inspection Act in his district. On Tues- 
day last he laid a number of informations in the Ok ibury Petty 
Sessions Court. In the first case called on Messrs, Kimbe ley and 
Mason, of the Park Hall Colliery, were summoned for an infraction 
of the special rules, first, in not having an adequate brake to their 
machinery ; secondly, in not having a proper indicator to show the 
position of ‘the load in the pit or shaft; thirdly, in not having the 
| fly-wheel securely fenced; and, fourthly, in not having a proper in- 
dicator for showing the position of the load in the shaft. The de- 
fendants pleaded guilty, and were fined £1 on the first, and 5s, 
} each on the other informations, with costs in each ease. The 
mad case the Birehtield Colliery Company, for in- 
f ing the special rules, first, by not having an adequ ite engine ; 
and, ondly, by not having an ade« juate indicator showing the 
position of the load in the pit. The de: fe udants pleaded guilty, and 
were fined 5s. and costs iu each ease. an information laid 
against Messrs. Caleb Griffiths and Co., colliery proprictors, for not 
having an adequate brake attached to their steam engine, they 
pleaded guilty, and were fined and costs. Messrs. Haynes and 
Davie, of the Newbury-lane Collieries, were summoned on an in- 
formation charging them, first, with not having an ade «quate brake ; 
with not having 








Se Was against 
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} secondly, an indicator to show the position of the 

load in the shaft; thirdly, with not having the fly-wheel of the 
| engihe securely fenced; fourthly, with not having’ a steam gauze 
attached to the boiler of one of the steam enin fifthly, with 
} not having an adequate brake attached to the ongine; sixthly, with 
not having had the ily-wheel securely fenced ; and, seventhly, with 
| not havin ra proper indicator to show the position of the load in 
| the pit shaft. These defendants also pleaded guilty, and were fined 
|} £1 on one complaint, and 4s. on each of the others, with costs in 
every instance, All the defendants had previously received notice 
| of the requirements of the law, and their excuse for not having 
| complied was that they could not get the work « mpleted, They 
fare now, however, carrying out the law in a satisfactory manner, | 
| Two houses, worth from £400 to £500, and the furniture they 
| contained, were swallows dup on Monday morning by the subside nee 
| of the grouud upon which they had heen built, occasioned by the 

giving way of some pillars in a limestone pit at Walsall, the pro 


perty of Mr. John Brewer, jun., who als 
| houses. Mr. Brewer had a foreboding that the 

and by his solicitation the inmates were induced 

houses only a few hours before the accident happened. 


» was the proprietor of the 
would fall, 


leave their 


houses 
to 


NOTES FROM THE NORTHERN AND 
COUNTIES. 


(From our own Corre spondent.) 
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Tue Corron Surety Question: J/lustrative Statistics—Sravn or 
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cotton supply question continues to inerease in gr: ivity in 


the manufacturing districts, and there ean be little doubt that it will 
form a subject of discussion when Parliament meets. It was in 
July that the receipts of American began to be checked and sus- 
vended, and, since the first week of August, little or none has come 


to hand, and there has bee 
week, in the stock held, 
figures. 


nh an Peco. continuous fall, 


week by 
This will be illustrated by the 


annexed 

















reliable, and did not give satisfaction to the assignees, because of | (50 males and 70 females). Lor some year pa t the been 
some twenty cecewataas taal contained in the bankrupts’ books. | mainly supported by the liberality of Mes Minton and Company, 
Sales toa ve laree amount were omitted altogether, a “om we re | who, in addition to an annual subscription of 20 and the payment 
were other errors, Which, together, he would designate “ ste- | of the fees of the students of their manufa tory, have, in the last 
matic fals f accounts.” They had r evived money on ie live years, made donations amounting altog — to £600, that the 
eve of their failure, and paid it a ay to their relatives. They ‘committee might be enabled to meet their engagements. The sam | 
therefore, came into ex tverys riously dau nll The solicitor | firm has also promised to liquidate a am of £258 14s. 5d., } 
for the denen, °deoap ned that they had given the best account in | which, notwithstanding their liberality, had accrued up to the | 
their power. The ould give no better because of the unfortunate 31st of last December. Messrs. Minton have, however, given | 
position in which they had been They had been carrying | notice that whilst they are prepared to double their annual | 
on from hand to mouth in ¢ from want of money. | subscription and make it £50 a year, they will not, after | 
hey were neve out of debt moment the Vv received | the ck of this year, pay the fees of their students or | 
pound they were obliged to ] ry the same day's post, answerable for any further deficiency. Under these circumstances 
nd they did not k iose account of their receipts ‘and ex- | the committee have formally intimated that at the expiration of | 
penditure which tl und would have done if they had been | three peerenapd hag rete pe ag erp Sse and of the el " 










































with this reduction of 





























in better circumst £900 was the only portion of the | tary master will be dispensed with, but, even 
£30,000 total re ich they had not fully accounted, | expenditure, they will be “ totally unable to carry on the school 
oumnissioper Sane jected to the postponement sine die | without further istance.” The expense of con wii ting the school 
der very pec tance [is Honour always held | from year to year is £300, towards which the fees of th nts | 
imnment si was an additional punishment, which | contributed £90, and the subscriptions only £86. If ‘the other | 
t to be i ected. The bankrupts had been ten months | manufacturers should ¢ yntribute to the same exte " 
eLor t court without any allowance; and if they were to be | ton have promised to subseribe there would be n | 
deprived of the means of earning a living their prospects were gloomy. | carrying on the school, There are other two s , 
The registrar said he was not desirous of the adjournme nt named, still ies—one at Hanley, and the other at Neweastle—but tl 
he eould not » how they were to pass upon their balance sheet. He | jealousy between the six ne of which the Potteries are composed 
ver knew an inst of nkr passing © that court with such | is such that no help is loo ced for out of Stoke, althioug vl re pol 
® balan i = bankrupt said that “ Riley | tion of the stu jets ne from Hanley, Burslem, and Longton. 
a \ th £30,000 unaccounted for. | Mr. G. F. Train is in afair way of succeeding with hi ilway in 
‘| Y ease for a month; when, | the Potteries. There isa I bee ility of the system being ay pl lto 
ith u the defi ey, it would be | the streets of Hanley, Burslem, and other places in the ceutral dist 
lor the cx mj upon their balance | of the gery He from plans prepared by Mr. Forbes, the town 
| surveyor of Hanley. It is proposed to construct a line of sti 
‘ ’ Y Prices | railway exte nding a a dist ince of ly eight miles, the line com 
1 fim, but a tendency to rise. menecing at Longton, passin wh Fendon, Hanley, lem, 
Th : l i S not i t] wt week | and Tunstall, and terminating at Golden Hill, The wo will | 
rec | ‘ ion, The | - | carried out under the auspices ¢ ir. Train, who, last v Visited 
tl fo ven so ¢ } t yr 1 | the district, for the purpose of ascertaining the feeling of the local 
posit as they v l wer Phere less time | ning bodies towards the scheme. Mr. Train met deputa 
t wany ¢ he boo) id t t overning parece har a FP ae lem, Tunstall, and L | 
u ! sfactory Ww Lt Week ; The ton. to » he exp! 1 the yect he had in view Ile candidly | 
wy t sf the d n most mai lth did not come into the district as a philanthropist, | 
\no strike hasoccw mong tl er sat Reddite] | ton : and he felt confident of doing this if hi verduae 
hands | Lat the Beeley Mills h t miynot f rad- | V ried out. dcost of the proposed Potteries’ line | 
\ 0 but to « ! theiremp! th lon of | £2000 W | ! weed to raise by 4,000 £5 wes, | 
certain q t f we have been intr Ltosuy le th ing tot | hares himself. Ile would construct | 
i ier and } -d vd that the bulk of | t tt k, and a son as the way w 
ma as shown by ’ its. is of the d ted | cl | Li ly to | i operations. The subject having 
ality. : ip j th id tl no nan could get | been f it w L that every effort should be made 
An f the t has | held, and it resulted in | by the | t Lat the mecting to promote the 
ion to tt t! " in v 1, it is | pa ect: andl to i ud t \ is tin ke trusts to give a 
ft ) ’ \ i ! ] leng | of f t 1 r roads, and to 
( lt } \ t j \s Y f wd, and the 
I tt ‘ 1 witli rd before 
An « } ? \ t { 
ti t ( tel hi 1¢ ] - 1 | ] Gove } j t l 


1861 1860, 
Bale sales, 
Week ending July 5 os 1,108,300 - 
» i2 ae 1,102,600 es 
” » WD ee ‘ 
ms » 2 ‘ 1,001,091 a 
os Aug. 2 os 1,019,990 - 
” » 9 959,040 ae 
” » 16 ee 044,300 ‘ 
” » 2 . 913,010 ee 
” » o *e 837,120 
“ Sept. 6 ee 856,080 an 1,022,370 
” » 1% 865,260 ee 941,810 
i : 818,200 oe 955,270 
a oo ee 751,500 oe 903,200 
ead et 4 zs 712,830 - 854,650 
»” » il 677,210 ee 756,500 
” » ee 633,540 754,010 
It will b served that the fall in stock was rather more rapid 
last year than this, and the eause will be found in the efforts made 
to obtain supplies from other sources which, though at present con 


le, have still borne some fruit. The 
Is 800,000 bales 


an unsuflicient sea 
tock of American at this present writing little exece: 
as compared with 550,000 bales at the corr sponding period of last 
year, so that, as was observed two or three weeks since, there will 
soon be no American left for the Liverpool brokers to gaimble in. 
An important clement of the cotton question is the faet that spinners 
have considerable hand irre the bales stored 


ducted on only 


stocks on pective of 


in the vast warehouses of Liverpool. Thus in anticipation of 
higher prices (although fair Orleans is now within a fraction of 1s 
perlb.), spinners last week took 4§ 0 bales, although it is esti- 





mated that short time has reduced the weekly consumption to about 
30,000 bales. 




















There is, on the whole, more business doing again at Sheffield. 
One curious circuinstance noticed was that many goods which the 
Americans have been able to manufacture and send to Australia are 
now supplied from this country, Manufacturers of « tools are 
doing more business, and the wire manufacturers are busy, par 
ticularly for material required for wire rope, which is becoming 
extensively used. Orders from the country for steel and files are 
tlso arriving more satisfactorily. The local trade with Ireland is 
still gloomy, but from Seotland a f de pe dag oe need, 

The Liverpool Albion has « description of the engineering works 
of Mess l‘orrester and Co., generally known as the Vauxha 
Foundry in that town. It appears that the foundry proper is fully 
supplied with all the necessary equipments for casting anything upto 
a weight of 25 tons, anP that on emergen y this extent of capability 

ly enlarged. In contiguity with the foundry, 
ome ide of the entire premises, is the heavy 
or fitting shop. At the western end of this 
it ere lias just been made and fitted up—indeed, as 
yet it i lly « pleted t Titantic tarning lathe, also adapted to 
tl of ¢ or other eylinder his vast tool, whieh j 
ul ed in e and ] vi “by i thie in the kinedon 
hie 2Zuit. in the diamet of f plat | and is en ) 
of boring a eylind of 10ft. inside diam it ha t like 

t it. in neth, and, in all, it tal work weighs about 
70 1 From it eat si nd power this turning lathe ean 

\ 1 with three tool ‘ in advantage, so far as we 

peculiar to this implement. \ curious element 
| vordinar plement of skilled 
t It lay ti to know that it i curely 
bedded on a f mry, the stonework of whic! 
is upwards of and, further, that the whole of 
the enormou v rned and made on the prenitse 
Besides the h turning lathe above referred to the same depart- 
ment of the works contains another similar tool, with a dise fully 
10ft. in diameter, and otherwi woportionate in slide-rest and 
power; and there are also several others which, although smaltile 
than those above alluded to, are still of large dimensions and great 
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power. In contiguity, also, with this engineering shop and foundry 
there is a vast gallery devoted to the smithwork and forging depart- 
ments. This contains 35 smithy hearths; and, besides the usual 
complement of sledge hammers and strikers, it is supplied with 
a steam hammer, which is applied to the heavier class cf 
forgings. Also on the ground, and opposite to the engineering 
shop first referred to, is a large boiler-makers’ shop, in which, 
on frequent occasions, the visitor may witness streets of huge 
boilers in different stages of advancement towards completion 
In this shop there are numerous punching and paring machines, for 
preparing the boiler-plates for their respective places, and trimming 
to than their proper forms. Here, also, there isa steam rivetting ma- 
chine, happily suited to the saving of manual labour, and not less fitted 
to produce the best kinds of rivetting. In this as well as in other 
portions of the ground floor workings there are railways communi- 
cating between the different points, so that heavy weights can be 
transferred from one department to another in the most economical 
and casy manner. On the southern side of the premises, and above 
the engineering shop first mentioned, there is another fitting shop 
of the same dimensions, furnished with lathes, planing and drilling 
machines, together with all the fitting apparatus and implements re- 
quired in a first-class establishment, but of less power and weight 
than those to which allusion has first been made. In a floor 
above this again there is another fitting-shop of similar size, 
for the completion of still lighter work, and above this again 
is the joiners’ or pattern-makers’ shop. Our contemporary 
adds;—On entering the heavy-work engineering shop the first 
object which met our gaze was the eylinder for a pumping engine. 
This portion of the enormous machine, whieh had just been 
finished, and lay ready for removal to its final destination, was 66in. 
in interior diameter, and long enough to afford the piston a work- 
ing stroke of ft. On the large planing machine in this same shop 
the workmen were busy in planing and adjusting the cheeks, or 
upright frame of a large cotton-packing press. These cheeks, which 
were about 20ft.in length, are entirely of wrought iron, and of great 
weight and strength. After being planed perfectly straight and 
fair in every way they are fitted into large cast iron sockets at the 
topand bottom. The machine, when completed, stands about 27ft. 
in height. It has a powerful compressing table, which, by the agency 
of a combination of levers, descends into a very strong iron-framed 
box, the recipient, in the first instance, of the cotton bale package, 
with its cords and other indispensable requisites ; secondarily, of the 
cotton itself. This press, which is an improvement on what is 
known as Cardwell’s patent cotton-press, weighs fully 50 tons in its 
complete state, and is capable of exercising a compressing power 
little short of 1,000 tons. It is a complicated machine, and is so 
contrived that the operation of the compressing table is rapid 
apd comparatively of little power it begins to descend; 
but by the intervention of the levers referred to the speed of 
descent becomes diminished while the power increases, until 
the enormous power above stated is acquired—a power sufli- 
cient to compress 4 ewt. of cotton into the small space of 11 eubie 
feet. Such is the favour with which these improved cotton-packing 
presses have been reecived that Messrs. Forrester and Co, are now 
busy in constructing their fifty-seventh one. The press, it should 
be stated, is generally worked by steam power, but is so con- 
structed that it can be worked by the hand labour of about forty 
men. It has met with a ready approval from the cotton-planters, 
as affording them the most ample means for securely packing the in- 
valuable material, which now constitutes so important an ingredient 
in the commerce of the world. sesides the pumping-engine and 
cotton-packing presses referred to, we observed also in the course of 
construction a marine steam-engine of 500-horse power, which is to 
impel the Turkish frigate Sher-Gehaad, which Messrs. Forrester 
are now engaged in lengthening and refitting. They are also busy 
in constructing for the Turkish Government boilers suited to a 
steam engine of 800-horse power, to be supplied to the war steamer 
Paid-Gehaad. In the workshops, in different stages of advance- 
ment, there are also four steam engines of 25-horse power each, on 
the Cornish mining principle; two pairs of marine engines of 50-horse 
power each, for river navigation for a foreign government; and a 
dozen eranes for lifting four tons each, an order from the Mersey 
Docks and Harbour Board. Allusion has already been made to the 
fact that in their foundry Messrs, Forrester and Co. possess facilities 
for casting any kind of iron mass up te 25 tons in weight. This 
has been accomplished on different oceasions. In particular it was 
done during the Crimean war, when they cast two 18in. mortars, 
each of which weighed 25 tons in the rough. It may also be stated 
that, during the war referred to, they not unfrequently melted as 
much as 90 tons of iron in a day, about nine-tenths of which were 
used in casting shet and shell, of which they made many thousand 
tons for the British and French Governments, 

The Leeds authorities continue to carry on a crusade against the 
smoke nuisance. Thus, at the Town Hall yesterday week, a com- 
plaint was heard against Messrs. W. and ‘I’. Pepper, railway carriers, 
that a furnace of theirs, in High Court-lane, which was connected 
with a 4-horse engine, used in’ preparing horse provender, did not 
consume the smoke. Mr, Swale, smoke inspector, said the people 
of the neighbourhood complained loudly of the nuisance which 
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have a confident hope that my successor in his chair will, next 
October, greet you in a new hall. 

The Bradford Waterworks have involved rather an extensive 
outlay. Thus a special meeting of the Town Council has passed 
resolutions authorising an application to Parliament in the ensuing 
session for additional powers to borrow money. Up to the 
end of August the sum of £592,340 had been expended in connec- 
tion with the works; and as the borrowing ‘powers of the council 
under existing acts are limited to £650,000, £57,660 is the only sum 
available for waterworks purposes. The additional sum required to 
complete the works is estimated at £90,000 ; and the sum for which 
further borrowing powers are to be applied for is £100,000. Pretty 
well this fora town of 60,000 inhabitants; but then the Brad- 
fordians think they have no doubt a much greater future in store. 

The directors of the North Eastern Railway Company have 
expressed their readiness to make a connecting link of railway 
between Market Weighton and Ieverley, if the landowners on the 
line will part with their land at a fair agricultural value. The 
line is about 10 miles long, and shortens the distance from Hull to 
York and the North by 20 miles. Several other little lines have also 
been projected at various points, but, as was to be expected from the 
general depression of trade, the dumpy level is not very busy this 
autumn, at any rate not so busy as it was last year. 

It may be interesting to give a few details in illustration of 
the early career of the late Sir William Cubitt, before he obtained 
an established position in the great world. Sir William was born 
in 1785, at Dilham, in Norfolk, and early in the century became 
connected with Messrs. Ransome, of Ipswich, first as journeyman 
and then as partner. Messrs. Ransome’s business extended beyond 
the manufacture oi agricultural implements, and then Mr. Cubitt 
became extensively engaged in the construction of gas works. In 
1827 an Act was passed for the improvement of the Norwich and 
Lowestoft navigation, and Mr. Cubitt was appointed engineer. 
The object was to open a navigation for sea-borne vessels from 
Yarmouth or Le westoft to Norwich; and to effect this Mr. Cubitt 
united the River Yare with the Waveney, and thence to the small 
sheet of water known as Oulton Broad, through Lake Lothing, 
with a passage 700 yards long and of fair width. Lake Lothing 
was thus forme into an artificial harbour. The undertaking 
proved a most disistrous commercial failure, and when the Norfolk 
Railway Company in 1846 directed its attention to Lowestoft the 
canal and works became merged in the railway undertaking. 
Small schooners and coasting vessels still creep up, however, 
oceasionally to Norwich. 

We turn tothe North. The Neweastle Town Council is consider- 
ing the formation of a new road from the Ouseburn to the Walker 
estate at a cost of £10,000, about three-fourths of which would fall 
upon the council.—It is proposed to span the Ouseburn by a bridge 
of three arches. Messrs. Marshall Brothers, of South Shields, have 
just completed a new iron tug steamer of considerable power for the 
Liverpool Steam Tug Company (Limited).—The contractor under 
the Board of Ordnance, Mr. Tone, of Sunderland, is rapidly finish- 
ing the masonwork of the heavy fortification, to be mounted at 
Tynemouth Castle immediately. The grooves upon which the guns 
will be wrought have been laid down with immense blocks of Aber- 
deen granite, and the armament will consist of four 68-pounders, 
two 10-inch guns, and four 100-pounder Armstrong rifled cannon.— 
The exports of goods from the Tyne last week comprised 19,160 
chaldrons of coals, 2,837 tons of coke, 12,595 ewt. of iron, and 
4,832 ewt. of alkali. These figures show an increase of 8 ckaldrons 
in the shipments of coal, but a decrease of 677 tons in the exports of 
coke, 963 ewt. in iron, and 3,302 ewt. in alkali. A gloomy feeling 
still continues in commercial quarters on Tyneside. The share- 
holders and liquidators in that miserable affair, the Northumberland 
and Durham District Bank, have been squabbling, illustrating once 
more the truth of the old saying, that when poverty comes in at the 
door love fliesoutatthe window. Complaints are made, in no measured 
terms, that unfortunate shareholders have been pressed to the last 
shilling, while parties who had large overdrawn accounts at the 
bank at the time of its stoppage have not been in the least dis- 
turbed. 

A joint-stock undertaking is announced, under the title of the 
Noodee Iron Shipbuilding Company, with a proposed capital of 
£100,000. The works already exist on the banks of the Dee at 
Chester, but money is required for their extension, and the pro- 
prietor seeks to obtain this by dividing the concern into shares, and 
taking payment for his interest in that form. The prospectus 
states that a saving of 20 per cent. is effected at Chester in iron, 
coal, labour, rent, &e., as compared with London. 

At the Salford Sessions, on Monday, it was stated that the new 
Manchester Assize Courts were progressing rapidly and satisfactorily. 
The extra expense, consequent upon deviations from the original 
plan, would not, it was believed, exceed £1,500; but, in the present 
state of the building, it was impossible to take accurate measure- 
ments. Specimens of stone carving had been executed on the 
building for inspection of the committee, and tenders for a portion 
of the work, ranging from £1,120 to £1,480, had been obtained, but 
the committee had not yet accepted any particular tender, An 
arrangement had been made with Mr. Skidmore, of Coventry, for 














arose from Messrs. Pepper's chimney, and, in his opinion, the fur- | 
nace could not be made to burn its own smoke as it ought to do 
without an expense of £40 at least being incurred, Mr. Simpson, 
solicitor, stated that the extent to which the smoke was emitted 
from that chimney had been greatly exaggerated, as the furnace was 
only used a day and a half every week; but he contended that, 
under the 26th section of the Act of Parliament, the justices 
were directed not to impose a penalty if, in their opinion, 





the smoke eould not be burnt without an unreasonable ex- 
pense being incurred. The question then was, would not | 
£40 or £30 be an enormous expense to lay out on a fur- | 
nace for a mere 4-horse engine? The Messrs. Pepper were | 


perfectly ready to do anything whieh was reasonable, and they had 
already employed Mr. Horstield to do all that he could, but £40 or | 
£50—and even more it might cost, according to the ordinary 
character of such operations—would be so entirely unreasonable that 
it would be better worth while to close the premises altogether. 
Mr. Cooper said the defendants were liable under the act because of 
their attempting to do their work with inadequate means. The case 
was adjourned for a month in order to give Messrs. Pepper time to 
decide whether they will incur a great additional expense on the 
premises, or abandon them altogether. Mr. Wm. Clayton manager 
for the Farnley lron Company, at Harehills, was convietel upon a 
similar complaint, in a penalty of £3 and costs. The ease “iad been 
adjourned to afford an opportunity to abate the nuisance, but no 
remedial means had been taken. . 

The Leeds Philosophical and Literary Society has just opened its 
forty-second session. Mr. 'T. 2. Teale, the president of the society 
for the present year, observed in the course of his opening speech : 
A year ago my predecessor in office stated that, in consequence of 
the defective accommodation afforded by our hall, both for the 
reception of the members and for the due exhibition of its museum, 
effoets were then being made for the alteration aud extension of our 
building. ‘The result of these exertions, | am glad to say, has been 
hiehly gratifying. A subscription amounting to £8,677 has been 
raised: and our proprietary members have felt justified in/ com- 
mencing their works of enlarging and reconstructing the Philo- 
sophical Hall, For this purpose an adjoining property has been 
purchased; the plans of the architects have been approved; 
and the alterations are now in progress, According to the 
plan adopted a handsome entrance will be made from Park- 
row. The old leeture-room will be the future vestibule, which 
will communicate with the museum department by means of 
stairease. A new and commodious lecture-room, 
from the noise of the streets, will be provided; 
the chief feature of the alterations, there will be a 
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noble museum-room, spread over the whole area of the newly-pur- 
chased property, communicating with the old museum-rooms; and, 
along With them, constituting an extensive suite, well calculated for 





the display and scientific arrangement of our various treasures, 
which form one of the most valuable of provincial museums. I 


the execution of the ornamental metal work. The committee had 
been in communication with several artists on the subject of appro- 
priate figures for the? niches. They were anxious that whatever 
sculpture was provided should be of the highest order, and impart a 
good effect to the building. 

Surveys have been made, and Parliamentary notices are about to 
he given, for a new line to connect Birkenhead with the coal and 
salt districts. The line will intersect the valley between Birkenhead 
and the Dee, and will wind round Bidston Hill to the Great Float, 
with a station close to Woodside Ferry, so as to form an independent 
through line from the Mersey to the Humber, and, consequently, 
with the whole of the manufacturing districts. Branch lines are 
also to be formed to Hoylake and Seacombe. As regards other 
matters of interest in the Liverpool district it may be added that, at 
the last weekly meeting of the Mersey Docks and Harbour Board, it 
Was azreed to accept the tender of Messrs. W. G. Armstrong and Co. 
for three bridges to be constructed at Birkenhead for £22,000, 
including hydraulic machinery. It was intimated on the part of 
a deputation from the Birkenheadj Commissioners with regard to 
the approaches to the new landing-stage at Woodside, that they had 
given a certain portion of the land near the present slip (which they 
estimated at £100,000) towards it, and they expected that the Dock 
Board should make all the improvements, so far as their estate was 
concerned, without any contribution from them, They also ex- 
pressed their willingness and their readiness to make the approaches 
to their side suitable as soon as anything of the kind was done on the 
Liverpool side. On the motion of Mr. Boult, the solicitor was 
instructed to apply for powers inan Act which the board proposes to 
introduce next session, to alter, amend, and equalise the rates 
payable for the use of the graving docks and graving blocks. Mr. 
Boult said at present steamboats paid upon the net register tonnage 
for the use of the graving docks, though they actually occupied more 
room in proportion to their gross tonnage than any other class of 
vessels. ‘This was an anomaly, and he believed the steam interest 
were perfectly prepared to admit the justice of their paying the same 
as other ships for graving dock accommodation. His object in 
bringing forward this motion was that power should be taken for this 
purpose, There were instances not a few in which steamers paid 
one-third or one-fourth the amount paid by other vessels in propor- 
tion to the space they occupied, whilst they knew that the board had 
been put to a great deal of expense in building graving docks of an 
extra size for the accommodation of steam vessels. 

As regards the iron and machine trades of Leeds, it is stated that 
there is still an excellent demand for the best iron, and that a fair 
inquiry also exists for coke. The machine shops are not so full of 
orders as was formerly the ease, and some large establishinents have 
been curtailing their operations. A fair business is still done in the 
eut-nail trade, but excessive competition has cut down profits to a 
minimum. 

Advices from’Glasgow state that the even Engine and Shipbuild- 
ing Works, Dumbarton, have been purchased by Mr. Peter Denny, 















of the firm of Messrs. W. Denny and Brothers. Messrs. Scott and Co- 
Cartsdyke, have obtained a contract to build eight paddle-wheel, 
steamers, each of 3,000 tons, and 700-horse power, for a mail line 
between France and the West Indies, to be subsidised by the French 
Government. Three of the steamers are to be constructed at 
Glasgow, and five at Cherbourg, where Messrs. Scott and Co. will 
establish a building yard for the purpose. The machinery of those 
built at Cartsdyke will be supplied by the Greenock Foundry Com- 
pany, and that of the others by a French engineer at Havre or else- 
where. 

Affairs in Scotland seem to be in a more prosperous state than in 
England. Thus the latest available railway traffic return shows 
an increase in the receipts in every instance. © 





_ Railways. Receipts. Decrease 
Caledonian .. .. . « oe .. £16,200 .. £— 
South-Western .. oc «. oc 0. 8044 «. 

North British.. .. .. .. «2 .. 7,634 «. am 
Edinburgh and Glasgow .. .. 2. 0 7,153... — 
North-Eastern .. .. + -. «. 4,240 .. _ 
Edinburgh, Perth,and Dundee .. 3,677 .. — 
oc, on ee ee Oe ee ee = 
oD ee 1,664 ., i -- 
Monklands .. . oo 6s «2 ce Eee & 3 _ 
Dundee, Perth, and Aberdeen... .. 1,147 .. 98 _ 
Inverness and Aberdeen .. .. .. 895. 25 ~ 
Dundee and Arbroath... .. .. .. 752 oe 53 _— 
i id ie «ss 6: 0b de os — o* — _ 
WOU GREGG oc. cc te 86 es 216 .. 50 — 


The half-yearly dividend of the Forth and Clyde Navigation 
Company is at the rate of 6} percent. per annum, a larger rest being 
carried forward than was reserved six months since. _ of 

_ The exports of Scotch pig iron, after having, for some time, exhi- 
bited depression, have now revived. The monthly movement this 
year, as compared with 1860, has been as follows :— 


1860, 
Tons, 


January . 





tats an, Oe ae ee ee ee 
March se OP se ae ws ° 
April + ve 66 ee ee . 
May a a ° 
June Mm we ae) Se oe ee 
July ee 0 06 ee oe oe 648,304 ee 
August os. ee oe ee ° 54,460 ee 
September oo ee ce co co 39,616 es 52,697 
Week ending Oct.5 .. 2... 2. 11683 os 8,157 
we i eee ie 10,974 


4,454 


oo +s ws & O41 
be observed, 


- sa ty +: os 11,64 
The general result, it will is thus ‘far in favour of the 
present year. 





PRICES CURRENT OF METALS. 





on Board ; Foreign in bond.—Extra size 
agreed by the trade. Brokerage is not 
on Foreign Tin. 


British Metals are quoted Free 
charged for at the rates 
charged for buying except 

















































2nd. a z2a_Dis 
+ Che = 
IRON, English Bar and Bolt: — | IRON, Swedish, Indian = 
4 rtments.......,g¢Prumil 0 0 ,, 
es u nCCNDtoarrive,, 16 0 0 
Q ne STEEL, swedish Keg, ham. ,, 1410 0 5 
1} Ditto, rolled cove 
.42 ee Fags. 2 cc cecccscee 
" Dol. #2 aE SPELTER, on the spot .. 
: a OATTIVE .. cc ceeeeeeees 
23 ate ge ; eee « , tard, remelted . ° 
SuPPine, “an Ye 7+ ee 5 ZINC, in sheets .......+++ , 
. * N, COPPER, Tile, 14 te 28 1b. ,, 
_, Dtaffordsh rs 7 00 2 | Tough Cake............ 
8150 , Sheathing and Bolts .. 
Ww 50 , Beeb... ceccccccee oe 
860 , #ottoms. 
2 . +8 Ee snveresiss < 
Nail Rod, Square.. Bae" 7 50 ” so FRE gle . 
IRON, Rails, in oe -— » 510° nett South American, nom. . 
Py - months,, 5126  , Di cscccen, Gs. oo 
Cid, tocuup, 000 ” | LEAD, Brith Pig... 
Railway Chairs,in Wales ,, 4 00 ,, ME ccccess ose 
3 ” inClyde , 3150 ,, 3. 
Pig No.1, inClyde.... , 2 96 ,, BD cicsscescesuvesese 
Nek eet © 299 
No. 1,in Wales...... , 3 00 ,, 
No. 1,in TyneandTees ,, 2120 ,, 
Ditto, Forge ........ » 290 , 
Staffordshire Forge Pig 
(all Mine), at theS,, 3100 ,, 
oan. L. W., nom. 
velsh Forge Pig (all 
Mine), at a ee t oe ee « Intto IX . 
Acadi: »Charcoal.. ,» 7100 ,, Do. at Newy 
Scotch Pig, No. 1, in 3 00 Do, at L’pool, 6d. ” ” 
London o...ccccccee § ” ad CANADA, Plates ......prtn 12 0 02 
QUICKSILVER . ....prbt 7 @ 0 3 


Ratts.—A fair demand exists, and purchases cannot be effected under 
our quotations. 

Scotcu Pia IRox.—The market has fluctuated but little during the past 
week, and the closing price in Glasgow is 49s. 9d. per ton for cash, 50s. 6d. 
three months open, mixed Nos. Warrants. No. 1 Gartsherrie 5ss, 

SPELTER.—The business done has been at £19 2s. 6d. on the spot, but 
£19 ds. is now asked. 

Correr steady. 

LEAD is also steady. 

Tin.—The demand for English continues good; Foreign is firm, but 
prices remain the same as last week, viz., Banca £118 lus., and Straits 
£116 10s. 

Tix-PLATES have been in better request. 

October 24th, 1861. MOoaTE anv CoO., 65, Old Broad-street, London. 


PRICES CURRENT OF TIMBER. 
860. | 1861. | 1860. 


Perlead— £4 % £ & 
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£na £ 












Teak..oe.++++ 0 0 0 O | ¥Vel. pine, per reduced C. | 
Quebec, red p 3 5 4 0 || Canada. Ist quality i7 2018 10 | 17 1019 0 
yellow pine. 3 0 4 0) 3 0 315 | 2nd do .. 12 01210) 13 013 0 
St John, N.B,yel. 5 0 510) 5 O el,yellow. 13 014 0) 14 015 @ 
Quebec, oak, white5 0 510) 5 0 “ yel... 12 0 1310) 1210 1310 
birch 3lv 40) 40 + 9 O10 6; 91010 0 
ov} eo - 10 015 0/10 015 0 
415| 310 yel... 10 O11 0} lo 012 0 
6 0) 310 white 91010 ©} 91011 0 
3 10 | 30 0 || Gefle, yellow .... 10 V1l 0} 11 01210 
40) 310 4 0 Soderhamn ... -- 10 @ 1010/11 01210 
310) 310 315 || Christiania, per C ) 
215/315 3 v 12 ftby Sby9*-22 025 0/23 O24 0 
.rdpine5 0 6 0} 5 0 6 0 in.......yellow 
a ns ineS 0 6 0) 5 0 6 0 || geore rag 01414! 01516 
rdpine@ 0 Ov} 0000 per 40 ft. 3 in. 
Yantz,fm6 0 610, 710 8 5 | Staves, perstandard M 
eee, Oe S 0 810} 91010 10 || Quebec, pipe .... 60 0 700 50 0 606 
puncheon 16 0 180 16 @ 180 


Denls, per C., 12 ft. by 3 by 9 in. | i 
feed. gy sprucel3 038 0115 O19 0} Baltic, crown ? 
St. John.wht.sprucel$ 016 0 15 017 0'| pipe ....- , 


SCOTCH PIG IRON REPORT. 
s. d 


. a 
No. 1 Gartsherrie .. .. 57 0 f.0.b Glasgow. 
1 G.M.B. ee 


160 01700 1700 180 


” on ae wz do. 
ae Do. oo ec 4B yy do. 
M. Nos. Do. oo oo 490 5 do. 
WARRANTS. 
s. d. 
= Cash prompt, .. .. 49 9 per ton. 
8-5ths No. 1 and (5 mo. open, , nee eth 
2-hths ,, 3 .. {9 . 5 lo 
G B 2 mos., 5, on - Os do, 
Cie Ss eo oo «6 OG do. 
MANUFACTURED IRON. 
Zs. d. 
Bars, Govan .c 02 « oo 7 0 @ 
» Common a «x « Se © 
17 6 


Drumpellar, Common .. «. & 5 
Do. cs ez xe ERS 


Plates and Sheets .. .«. 900 
Rails oc ee of «@ . ys. 
Pipes ae ae ow ae ae 
Chairs mi de + we oe eS 


Giasoow, 23rd October, 1861. 


There has been an absence of any particular feature in our market during 
the past week, and only a moderate business has been done. : 

The shipping demand is good, and will like ly continue so as long as prices 
remain at the present rates. ; 

Exports last week were 14,434 tons, again 


i & of last year. 
ponding week of last y Suaw, TuoMsoy, and Moore, Metal Brokers. 


st 11,641 tons in the corre- 
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Mr. James Cuatmers, of Montreal, has patented the means 
whereby he proposes to open a railway communication under the 
Channel. In his specification he says that his invention has for its 
object improvements in constructing roadways under water, and 
consists in submerging tubes of suitable dimensions and construc- 
tion, in place of having recourse to tunnelling, as heretofore. The 
shape and form of the tubular roadway may be varied, but it is pre- 
ferred that such tubular roadway for deep water should be 
of a circular section, having a rectangular inner way formed 
therein, as thereby the pressure of the water at great depths 
may be divided between the tubes by allowing the leakage 
of the outer or circular tube to collect between it and 
the inner one, until it obtains such pressure as the inner or 
square tube may safely carry, then drawing it off through 
valves into the inner tube, thus relieving by reaction the pressure 
on the outer or circular tube. The lengths or sections of a tubular 
way have each bulkheads or partitions, one near each end, which 
are of a strength to resist the pressure of the water when the length 
or section is submerged, and when it has been emptied of water. 
Each end of a length or section of the tubular way is also formed 
with inner flanges, as well as with an outer flange. The construc- 
tion of a tubular roadway may be commenced from either shore or 
bank, but it is believed that generally it will be preferable to com- 
mence at a spot intermediate of the two shores or banks of the 
river, sea, or other water,through and submerged in which a tubular 
roadway is to be constructed. In order to commence the works at 
a point intermediate of two shores or banks, a tower is first sub- 
merged of such dimensions as to descend to the bottom of the water, 
and to ascend to some height above its upper surface, provision being 
made for connecting the ends of the tubular ways on opposite sides 
of the tower in like manner to that in which the ends of the lengths 
or sections of the tubular way are connected end to end, when they 
are submerged. In the tower suitable steam engines, pumps, and 
machinery are to be constructed, in order to pump away the water 
in the tower, and to keep it free from water. The lengths or sec- 
tions of the tubular roadway are in succession floated out to the 
positions they are to occupy, and are then submerged and coupled 
up, and their inner flanges rivetted or connected by screw bolts and 
nuts, and, as each length or section of the tubular roadway is 
m succession coupled up, the water used therein to aid in sub- 
merging it is allowed to flow from it into the sections previously 
submerged, and thence to the tower where the water is raised and 
pumped away. And in order to have a clear way through the sec- 
tions or lengths of tubular roadway between the tower and the 


length next to the one last submerged, the bulkheads or partitions | 


are removed as the work proceeds, the outermost bulkhead or par- 
ition remaining till another section or length has been submerged, 
and has been affixed to the end of the one previously submerged, 
and the work isso carried on, that the pressure of the outer water a $ 
on the last submerged section or length of the tubular way, to force 
it against the end of the one previously submerged and fixed. In 
order to retain the sections or lengths of the tubular way from 
floating when they are empty, each section is formed with bollow 
chambers, which are open above but enclosed on all sides, and at 
the bottom these chambers surround the tubular way, and by having 
deposited therein ; juautity of stones retain them from rising when 
once submerged and got correctly into position, the chambers being 
loaded before running off the water contained in the section or 
length, and before releasing the section or length from the tackle 
used in submerging it. A section or length of the tubular way 
having been floated into the position where it is to be submerged, it 
Is made fast to the tackle employed, and a quantity of water is 
allowed to enter, but not suflicient to cause it to sink; the section or 
length retaining a quantity of its buoyancy, is gradually drawn 





| either be shortened by reducing the height, or lengthened by adding 
| blocks of timber, as shown under chamber &, and the other chambers 


| allowed to collect in the spaces w, w, w, (Fig. 4) between them until 










































































down under the water by means of tackle, and brought with its end 
against the end of the section or length previously submerged and 
fixed. The tackle used for submerging the sections consists of | 
chains, which are passed through blocks or suitable apparatus an- 

chored or fixed below the water in such manner as to bear the strain 
of submerging the sections or lengths of the roadway, and such 
tackle and apparatus is so arranged and worked that the section or 
length which for the time is being lowered shall be submerged to 
the proper depth, and the depth and position of it indicated as the 
work proceeds. In order to ascertain when the end of a length or 
section of the tubular roadway has been brought into position, or | 
nearly so, there are openings in the bulkheads or partitions fitted | 
with strong glass, through which, by the aid of strong light from | 
within the fixed part of the tubular way, the presence of the end of | 
the section or length which is being brought into position may be 
seen, and so soon as the ends have come together correctly, the end 
pressure will be greatly increased by withdrawing some of the 
water which is in the space between the two bulkheads or partitions | 
of the two sections or lengths of the tubular way which have by the | 
working of the tackle been brought together. | 





Fig. 1 shows a section or profile of a channel or river, and of the 
outline of a tubular roadway; Fig. 2 shows a section of ventilator ; 
such ventilator will be best constructed of iron and stone, e and d 
being twocircular vertical shells or tubes with stonework built bet ween 
them. The bottom m may (in order to give strength) be a double | 
cellular bottom, the cells may be filled with concrete when built, 
launched, and sunk in its place. The water between the shells 
eand d may be pumped out, and the stonework built. a is the 
ventilator or chimney that draws the smoke and foul air from the 
flues f, f, which are used when the width of the water is great; b is | 
space for a light-house where one is required, as in a navigable | 
channel; g, g, level of the roadway, the space between the bottom m | 
and the roadway is for drainage; h, h, joinings of tubes to 
ventilator, they will be joined in the same manner as they are joined 
to each other, as hereafter described; h, 7, one length or section of 
tubular roadway such as may be submerged at a time. When the | 
surface or bottom is ascertained to be uneven, the chamber / can | 





may be partly open in the bottom, allowing material to pass through 
and form a bottom on the bed of the stream or channel, as is shown 
at the chamber /; or when it is desirable to make something more 
permanent than a simple iron tube, by lining it with brick or other- 
wise, the whole tube may be covered by an embankment as in sec- 
tion Fig. 3. When required at great depths the tubes may be | 
double, a rectangular within a cylindrical tube, and water may be 


it attains such a pressure as the inner or square tube may safely 
carry, then drawn off through valves into the inner tube. ‘The | 
space f is reserved for ventilation where required. a, a, a, 4, | 
ligs. 4, 5, 6, and 8, are the boxes or chambers for loading down the 
tubes, and 4, b, b, Fig. 8, are the open parts to renew the loading. 
These boxes will be best made of iron plates, rivetted together and 
attached to the tubes by angle iron. Fig. 5shows method of joining | 
the tubes together under water. Fig. 6 shows an elevation of the 
ends of two tubes joined together. Fig. 7 shows a method of guiding 
the ends together. The bolt his fastened inside of tube A when 
secured in its place. This bolt has attached to its end a wire cable 
(see Fig. 5) which, while a tube B is on the surface of the water, is 
passed through a hole in flange 4, and as the tube B descends to its 
place the bolt 4 guides the flange 6 till it rests on the cone c; a cir- 
cular cone surrounds the bolt hole in the flange g, and the flange J 





is a semicircular projecting flange, which overlaps the flange g, and | 


guides the end of the tube B to the end of the one previously fixed in | 


| tube B, when another length of tube is lowered. 


| that every cubic metre (#54 











its place ; when the ends are firmly brought together they are joined, 
as in Fig. 5. ‘Tube A is shown to be fixed in its place, and freed 
from water inside of the partition c. Through the dead lights in the 
said partition c, aided by strong reflecting lamps, it will be seen 
when the flanges of the ends of the tubes A and B come together ; 
then the valve ¢ is opened, allowing the water between the par- 
titions c and d to escape through tube A, when the outer pressure 
on tube B will force the flanges 6 and g together, and as they have 


| an elastic or compressible substance between them a water-tight 


joint will thus be made, and men will be able to pass into the space 
between the partitions ¢ and d, and by bolting the flanges | ff 
together they will make a permanent joint. The tube B is then to 
be loaded down, the bolt & will be withdrawn, the partition d will 
be removed. ‘The operations will be repeated at the other end of the 
The tube B is 
furnished with a partition ¢ and valve e, the same as in tube A, and 
the work thus continued until the tubes reach the: shore. When 
the depth is not great a plain cylindrical tubular passage may be 
formed strengthened by angle or T-iron, with floor and ceiling, as 
in section Fig 3, or with floor only, as in section Fig. 8. 


Ramways tn Irary.—A private letter from Turin gives a favour- 
able account of the progress of the Bologna and Ancona Railroad. 
“M. Salamanca,” it says, “had engaged to open for traffic on the 
Ist of January, 1862, thisline, which is not less than 206 kilometers. 
Half of it is working since the 5th inst., and the whole will be open 
during the first fortnightof November. In two years M. Salamanca 
will have connected Kome with Naples and Turin. What, | ask 
you, can diplomacy do against such an union? You are aware that 
in Portugal also he is the constructor of the lines which will unite 
Lisbon with Oporto, and Portugal with the Spanish lines, Here 
again is another union which must be henceforth taken into ac- 
count. The line from Naples to Rome will be finished next year, 
and in the meantime the two capitals will be drawn closer to each 
other, so that in a couple of months there will be a very limited 
number of kilometers remaining to be finished.” 


Anrtestan Weiis.—A communication has been received on this 
subject by the Academy of Sciences from M. Gaudin, in which he 
replies to the question often asked, whetber the supply of the 
Artesian wells, bored in the neighbourhood of Paris, can ever be 
exhausted? The stratum of green sandstone interposed between 
the strata of chalk and Jurassic limestone is of the average thick- 
ness of 164ft.; consequently, taking the depth of 1,892}ft. of the 


| Artesian well at Passy as a criterion, there remains a depth of 82ft. 


of sand. A cubic metre of sand, closely rammed, weighs 1,600 kilo- 
grammes, while compact quartz weighs 2,500 kilogrammes ; hence the 
stratum of sand, even supposing it to be closely packed, has 
interstices amounting to one-third of its bulk in the aggregate, so 
cubic feet) of sand under water contains 
333 litres (73} gallons) of water. Now, the layer of sand existing 
under the chalk may be represented by a disc of 100 miles radius, 
and its thickness to 26ft. ‘The cubic contents of this disc are, there- 
fore, 141,512,500,000,000 gallons, which, divided by 22,060,000,000, 
then by 365, gives the quotient 175, being the number of years 
requisite to exhaust the supply of water at the rate of 10,000,000 
cubic metres (22,060,000,000 gallons) per day! This would be 
correct, supposing the quantity of water to remain stationary, and 
never to receive any increment by the infiltration of rainwater and 
that of rivers. This our author calculates at half a metre per 
annum, and thence arrives at the conclusion that the annual increase 
of the water is double the quantity expended, so that the Artesian 
wells in or about Paris are, and must ever be, inexhaustible, 
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PROGRESS OF HARBOUR WORKS. 
(From the Building News.) 

Autnoven much later than usual in taking the annual survey of 
progress made in constructing Harbours of Refuge on the English 
coasts, the subject will not have lost its interest for the public. 
Indeed, attention is likely to be more strongly called to it by recent 
reviews of Portland breakwater, and most unhappily by the losses 
of life and property which will occur next month. How many 
hundreds of thousands of pounds, how many hundreds of valiant 
mariners, will be swallowed up in the deep before Parliament 
meets none can tell; but the hearts of the least sensible—even of 
Dundee M.P.’s—must sicken at the prospect of the misery that is 
on the eve of being wrought by autumnal gales and through lack 
of suitable places of shelter. Between now and the end of next 
March, according to the averages of past years, at least a thousand 
lives will be lost by shipwreck in British seas, and as many families 
made desolate. Ina Christian land, in acommunity pretending to 
march at the head of civilisation, and to respect the sacredness of 
human life, one would fancy that the saving of 1,200 lives, on an 
average, annually, or any portion of them, would be a consideration 
paramount to all others, On the contrary, to the shame of Parlia- 
ment, no less than to ourselves, it isthe least of all. Cheap paper, 
cheap wines, or gloves, or silks, are all deemed of more importance 
than saving from a watery grave in the course of twelve months 
as many seamen as would man a line-of-battle ship. 

Last session Mr. Milner Gibson introduced a bill to empower 
the devartment over which he presides to aid in the creation of 
harbours of refuge. It was a leginning, and as such received 
approbation and support; for aught the public can learn the 
measure has since made no progress, and it is high time that the 
beginning should cease to be so, and should make a step towards 
becoming a conclusion. The one gleam of hope and satisfaction 
which piere+s the dreary waste of official do-nothingness is_ the 
interest evi woud the lrem er in the works at Portland, and the 
determination which apparently well founded rumour imputes, of 
erecting a beeakwater on the Yorkshire coast by the employment 
of convict labour. Although the precise locality on that iron bound 
coast where thie ris to be ereeted has not transpired, we 
have very good reason to believe the site will be Filey Bay, and 
certainly no site between the Humber and Frith of Forth offers 
greater natural advantages for the erection of works, and for shelter- 
ing so large a portion of our water borne trade, A glance at the 
wreck chart will show how great is the annual loss on this part of 
the coast, and Flamborough Head is a name of sinister omen to our 
north country sailors. With certain winds prevailing they are 
unable to get round this point, and if they escape wreck on the 
coast they are compelled to put back into the Tyne, or else to make 
for the Duteh coast; whereas with a harbour-at Filey they could 
put in there and wait the first opportunity to round the point. It is 
all very well to say the ships lost are mostly rotten and ill-found, 
or that the knowledge of the existence of a harbour of refuge would 
make masters disinclined to stand out to sea, and induce them to 
run for shelter at the first appearance of bad weather, in doing which 
they would incur the greater danger; but rotten ships are manned 
by sound hearty sailors, whose lives are as valuable as those of the 
crews on board the best built ships ; and the objection to making 
shelter in foul weather is equally applicable to every means of 
protection from danger. Whatever doubts may exist must be 
removed or confirmed by the erection of the harbour. We are con- 
fident that when that is done, and taking the annual tonnage 
passing Flamborough Head, the amount of life and property saved 
yearly will be very considerable—more than sufficient to justify the 
outlay upon the works. The proof that such will be the case may 
be seen at Portland, where during last March gales a considerable 
number of vessels—many of a large class, from 600 to 1,600 tons, 
took shelter behind the breakwater, without the slightest casualty 
occurring, although there were as many as 170 vessels for several 
days there and at the same time. If there had been no place of 
shelter are we not fully justified in believing a large percentage of 
these vessels would have been lost with all hands ? 

In the decision taken by Lord Palmerston there is another source 
of satisfaction besides that springing from the prospect of saving 
our life. We allude to the provision of reformatory employment for 
criminals. One of the greatest social difficulties we have to deal with 
is to know what to do with men whose ignorance or poverty has 
led them into crime. Transportation may be partially revived in 
Queensland and elsewhere, but as a general rule colonies will not 
allow themselves to continue to be made receptacles for the drainings 
ofour society. The experiment at Portland has been eminently 
successful—so successful that we are bound not to abandon the 
system. But the capacity of Portland for employing convict labour 
is well nigh exhausted, and will be completely so in a year or two ; 
80 that it behoves us to lose no time in providing a successor, for 
there are so few means of employing criminals remuneratively. We 
have not outlived the prejudice about bringing convict into competi- 
tion with honest labour. When we have it will probably be dis- 
covered that it is a cruel hardship upon taxpayers to compel them 
to keep criminals in idleness. Taxpayers lose quite enough by their 
depredations, aud the proper system, at whieh we may, perhaps, 
arrive ina century or two, would be to employ convicts, so that 
they may acquire habits of labour, and earn the cost of their main- 
tenance while undergoing the punishment of their crime. The 
classification of criminals has been found essential to their refor- 
mation, and we conceive that gradation of punishment is equally 
important. By “gradation” we do not mean such terms as are 
awarded by judges, but variaticns in degrees of punishment during 
the period of its being undergone. At present the coavict can hardly 
expect any mitigation of his punishment excepta ticket-of-leave, which 
is a cessation of it, not altogether the same thing so far as concerns 
the effects of punishment. Would it not be practicable to establish 
—-say for all terms of imprisonment of fourteeen years and upwards 
—aseries of graduated punishments to occupy the whole term ? 
Thus we would have the criminal, immediately upon conviction, 
sent to suffer the severest term, a year's imprisonment separated 
from his fellows. Next he should be sent for five years to be em- 
ployed on home public works, where he would obtain « little more 
liberty, some intercourse with his fellows, and better food. After 
that he might be transported to be employed on colo rial public 
works for some four years or so, and the remainder of his term would 
be served under a ticket of leave limited to the colony: ia all other 
respects he would be free. By this gradation no term of imprison- 
ment would appear so long as to deprive convicts of hope and make 
hem desperate. They would know that they had a proximate 
chance of ameliorating their condition, and they would also have 
the certain knowledge that a relapse in their conduct would ensure 
a return to their former scale of punishment. Our convicts would 
be liable to the two potent influences of hope and fear; and they 
might be made to contribute to the construction of certain of our 
most important public works, to their own improvement and to the 
relief of our pockets. We ought to apologise for what may, per- 
haps, appear a digression; but, in reality, it is very pertinent to the 
subject ; for only in the economical and judicious employment of 
convict labour—a labour comparatively unskilled, and that might be 
made, as it ought to be, very cheap—can we see any chance of the 
works requisite for the protection of human life in the British seas 
being carried out in the present century; and if they are not our 
total losses within a period which many now living will pass 
through will be 50,000 English sailors at the very least. 

It is twelve years (though the works began in 1847) since the 
annual voies for harbours of refuge began to figure in the estimates, 
und every time supplies came on they provoked grumbling and dis- 
content in the House of Commons, for the expenditure appeared 
gigantic, and the returns, in the shape of shelter to shipping, quite 
dwartish. The works did not deserve the title given to them. 
They, with the exception of Portland, are not harbours of refuge, 
but of naval offence. In saying so we are far from joining with 
those who would represent them as useless; on the contrary, they 





are of great importance in our first line of naval defence, which no 





error in qualification of title can invalidate. The mistake was in 
representing them as peace harbours and under separate jurisdic- 
tion, while Holyhead and other commercial harbours are kept 
distinct. 

The harbours of refuge are reduced to three—Dover, Alderney, 
and Portland. The other two, Harwich and Jersey, have ceased to 
be claimants on the public purse; and, with due diligence, Portland 
may be completed next year, and Dover the year after, leaving 
Alderney only to provoke the bile of Mr. Baxter and his friends. 
The total estimated cost of these three harbours was £2,997,126. 
There have been voted £2,249,000, besides £160,000 for the current 
year, leaving £588,125 to be provided next year and subsequently. 

e may, therefore, be said to have approached the conclusion of 
our sacrifices, and shall shortly be in a position to judge of what we 
are likely to get for our money. 

For Dover the estimate was £650,000, of which £459,000 were 
voted up to last year, and £40,000 this year, so that there will be 
£151,000 more to be provided. According to the rate of progress 
hitherto it will take four years more to complete the pier; but if 
there were no lack of money the works might probably be finished 
in half that time. We say probably, because Dover pier is a vertical 
sea wall. It is of regular masoury, founded and built by means of 
diving bells, and is the most perfect and extensive specimen of 
submarine construction extant. The length of the pier is to be 
1,800ft. from Cheeseman’s Head, of which, up to the end of June 
last year, 1,375ft. had been founded, being an extension of 30ft. in 
the quarter, when 145 lineal feet were raised to the level of low- 








water of ordinary spring tides; 70 lineal feet of the foundations of | 


between the pier and the 


the sea wall for the junction railw: 
0 tons of granite were de- 


South-Eastern Railway were set; 
livered upon the works, and 2,850 cubic yards of concrete were made 
at Rye. In the second quarter the foundations were extended 
39 lineal feet, and the masonry raised 18ft. in height for a length of 
50ft.; a length of 145ft. of the pier was raised from low-water level 
to 133ft. above that level, and the two landing jetties, which are in 
42ft. of water at low-water of spring tides, were advanced to the same 
extent. The foundations of the junction wall between the railway 
and the pier were extended 9%ft. 450 tons of granite were de- 
livered, and 3,340 cubic yards of concrete blocks were made at Rye. 
In the third quarter the foundations were extended Ldft.; 9+ ft. 
of the under-water work was raised to an average height of 28ft. 








and 147 liveal feet of the pier abeve low water were raised to the | 


quay level, including the masonry of two landing jetties. The 
foundations of the railway and pier junction sea-wall were extended 
to 120ft., anflthe masonry raised 7ft. above low water. 3,560 cubic 
yards of concrete blocks were made. No advance was made during 





| the last quarter in the foundation course of the pier, which at the 








beginning of the present financial year had a total length founded 
of 1,429ft. But 79 lineal feet of the masonry were raised from 28ft. 
to 11ft. below low water. 940 tons of dressed granite were delivered 
upon the works, 3,616 cubic yards of concrete blocks were made at 
Kye, and 180ft. in length of the foundation of the junction sea-wall 
was completed, and the masonry raised toa height of 10ft. The 
number of men employed were from 147 to 181 at Dover, and 48 to 
49 at Rye. 

Alderney is, of all the new harbours, the one which is most 
obnoxious to would-be economists. We admit that this is not 





and never can be a harbour of refuge, and therein agree 
with Sir Charles Napier. But it is a naval station of the 
highest importance, notwithstanding all the vapouring non- 


sense the * French ofticer” told Mr. Baxter. The chief require- 
ment in steam naval warfare will be coal depéts and store stations 
near the basis of operations. Alderney fulfils all conditions. So 
long as it is in our possession, aud is the rallying point of half-a- 
dozen Warriors, no enemy would venture to attack our shores. It 
is the lightning conductor from our coasts. he estimated cost 
of the breakwaters from Grosnez and Chateau a I’Etoc points was 
£1,300,000, of which £862,000 have been already voted, besides 
£75,040 for the present year, leaving £363,000 to be provided hereafter. 

In the first quarter of the last financial year 53 lineal yards of 
staging were erected beyond the end of the work buiit in 1857, The 
sea-wall was founded 47 yards in length, of which 35 yards were 
raised 4ft. above high water and 12 yards above low water of spring 
tides. The foundation of the harbour wall was extended 48 yards, 
of which 36 yards were raised to the level of the coping, and the 
remainder to 3ft. above low water spring tides. The hearting 
between the sea and harbour walls was extended with them, and 
for 35 yards in length raised 4ft. above high water. In addition to 
the stone used in the works described 132,000 tons were deposited 
to form the base of the breakwater. In the second quarter the 
foundation of the wall of the western breakwater was extended 
66 yards. The sea and harbour wails were founded for a length of 
113 yards, 73 yards of the sea wall were brought up to a level of 
9ft., and the remaining 40 yards to a level of 4ft. above high 
water. The harbour wall for the whole length of 113 yards was 
raised 4ft. above high water and made ready for coping The 
hearting was carried out for the same length as the sea and 
harbour walls, and made ready for pitching. ‘The promenade wall 
was carried forward 70 yards, and raised to the level of the top of 
the plinth. The base of the breakwater under low water was ex- 
tended seawards. <A suflicient quantity of stone was deposited 
since the commencement, for a length of 1,570 yards, from the 
shore, or 498 yards in advance of the masonry. 137,000 tons of 
stone were delivered at the works. No extension of the sea and 
harbour walls of the western breakwater was effected in the third 
quarter, but its base below low water was extended seawards, and 
65,000 tons deposited ; 111 yards of the sea-wall were raised to the 
level of 16ft. above high water; 111 yards of promenade wall were 
raised to the level of 8ft. above the plinth, and 950 yards of its 
length from the shore made ready for coping. A landing place for 
boats was constructed on Braye point. The total quantity of stone 
dressed and remaining at the quarries preparatory to the works of 
future seasons is 472,000 cubie feet. The great storm of the Ist of 
January last damaged the staging, railways, and machinery 
of {the contractors left on the breakwater. The permanent 
works stood well, the only portion disturbed being the loose 
filling in the space adjoining Grosnez Fort, and some unfinished 
rubble work, Two gangs of miners were employed in blast- 
ing sunken rocks in the harbour. In the last quarter of the 
financial year the sea and harbour walls were not extended—-their 
outer ends remained at 1,072 yards from the shore; 111 yards of 
sea-wall were raised to the level of 20ft. above high water; altogether 
1,061 yards of sea-wall, and 1,067 yards of harbour wall were 
completed; except the coping of the promenade wall 1,054 yards 
from the shore were ready for coping. The base of the western 
breakwater below low-water was extended seaward, so that the out 
end was brought 564 yards eastward of the walls, or 1,636 yards from 
the shore; 63,000 tons of stone were deposited at the base, and there 
were prepared ready for delivery for building the walls in future 
seasons, 73,000 eubie feet of granite, 486,000 cubic feet of Mannez 
face stone, and 10,332 of concrete blocks. The average number of 
men employed daily was from 513 to 894. 

At Portland the estimated cost of the breakwater was £1,047,125, 
of which £928,000 have been already voted, besides £45,000 for the 
current year, leaving £74,125 to be provided hereafter. The area 
to be sheltered was to be 2,107 acres. In the first quarter of the 
late financial year 154,587 tons of rough stones, adding 3,089,401 
cubical feet to its contents, and 238it. to its length northwards, were 
deposited in the outer or Great Breakwater, of which 61,831 tons 
were sent from the breakwater quarries entirely by convict labour, and 
92,756 tons from the great ditch on Verne Hill, partly by convict 
and partly by free labour. The outer end of the staging was ad- 
vanced to 7,672ft. from the shore to where the depth of water at low- 
water of spring tides is nine fathoms. ‘The harbour wall of the inner 
breakwater was within three weeks of completion between the shore 
and coaling jetty. The fortat the head of the inner breakwater was 
making satisfactory progress; for the arched compartments under 
the platform had been completed and the concrete covering brought 
into a forward state; the granite face and parapet on the sea-side had 


























| still 





been commenced, and the greater part of the granite delivered on 
the works dressed and ready for setting. The arches of the coal- 
store were finished for the whole length of the building, and the 
side walls nearly so. Inthe second quarter there were deposited 
in the breakwater 3,342,374 cubic feet or 167,286 tons of stone, of 
which 26,198 tons were raised in the breakwater quarries by convict 
labour, and the rest by convict and free labour combined from 
the Verne ditches. The stage was extended 238ft.; the harbour 
wall between the shore and coaling jetty completed, as were also 
the side and end walls of the coal-store, leaving only a small portion 
of the roof slating to be executed. In the third quarter the total 
quantity of rough stone deposited was 1,870,000 cubic feet or 
93,611 tons, of which‘75,661 tons were quarried by convicts from the 
Western ditches, 8,984 tons from the convict quarries, and 8,966 tons 
by free labour from the South ditch. Of the total sent down 
79,726 tons were employed to extend the work, and 17,885 
tons upon the slopes at the outer end. The coal-store was 
roofed in, and the interior arrangements, together with the hydraulie 
apparatus, were nearly completed. During the last quarter the 
breakwater was carried forward 89ft., making the total length 
executed in the year 691ft., and its total length affording sh-lter 
8,125ft., with a depth of 9 fathoms at low-water spring tides at the 
outer end, while the sheltered area was increased to 2,360 acres. 
There were deposited 1,638,370 tons of rough stone or 82,000 tons 
appropriated, 53,489 tons in extending the work, and 38,511 tons 
upon the slopes. Of the total 76,753 tons were sent from Verne 
ditches, and 5,247 tons from the breakwater quarries, the whole 
being raised by convicts. From the commencement of the works 
the total quantity of rough stone deposited in the breakwater has 
been 4,786,708 tons, or upwards of ninety-five millions of tons. 

In the last quarter there were employed upon the works 315 free 
labourers, with 63 horses, besides 493 convicts in the quarries, and 
515 convicts in the fortification ditches. 

Although the breakwater is finished it would be the height of 
folly and extravagance to break up the penal establishment at Port- 
land. The locality is admirable for the isolation of convicts from 
society, and great expense has been incurred in building prisons, ‘ec. 
We have, unfortunately, so many criminals that there will be no 
lack of convict labour for executing whatever works Government 
may undertake. Consequently it will be very desirable to keep up 
Portland, and the stones quarried by convicts, which might,be easily 
done at the rate of about 10,000,000 of cubie feet a year, will all be 
needed for the Government offices and public buildings which, some 
day or other, are to be erected. Any surplus there might be should 
be sold in open market, with a view to diminish the cost of convicts 
to the nation, and without fear of the bugbear—competition with 
free labour. 











GREAT INDIAN PENINSULA RAILWAY. 

Tue report of the directers states that, during the half-year ending 
the 30th of June last, the average number of miles of the company’s 
railway open for public traffic was 343. The number of passenge 
conveyed over the line during the half-year was 1,182,070 against 
691,862 in the corresponding half of 1860; the receipts for passengers 
amounted to £49,486 against £40,042 in the same half of last year, being 
an increase of £9,445. The number of tons of merchandise and material 
earried was 146,820 against 109,611, showing an increase of 37,209 
tons. The receipt for the conveyance of merchandise and the com- 
pany’s materials amounted to £74,914 against £53,352, showing an 
increase of £21,562. The total traffic receipts for the half-year ending 
the 30th of June amounted to £133,448 against £101,250, showing an 
increase of £32,198 over the receipts of the corresponding half of 1560. 
The total expenditure amounted to the £99,208, or 74°34 per cent., 
against £60,091, or 59°34 per cent., showing an increase of £39,117, 
or 15 per cent. The net profit on the working for the past half-year 
amounted to £34,240, against £41,159 in the corresponding half of 
1860, showing a decrease of £6,919. ‘The receipts per train mile were 
5s. 83d., against 6s. 19d., and the expenditure 4s. 29d., against 3s, 79d. in 
the corresponding peridd of 1860. ‘The directors considered the results 
of the passenger and merchandise traffic satisfactory, in as far as they 
proved that the traftic of the districts through which the railway 
passed was being rapidly attracted to it. They were, however, of 
opinion that the money return was not commensurate with the 
work performed, and thatthe experimental rates for both passengers 
and goods now charged would require considerable alteration in 
order to realise the company’s just expectations. The subject of 
rates was of great importance, but as long as the question continued 
to be affected by the highly exceptional state of the railway at the 
Bhore and Thull Ghats, it would not be possible to arrive at any 
definite settlement ; and so long, therefore, the existing rates must 
be considered as experimental. The same causes which 
operated unfavourably on the receipts of the railway occasioned an 
expenditure greatly in excess of the ordinary working charges. In 
illustration of this statement it might be mentioned that while it 
had been found expedient to regulate the charges for goods upon 
the basis of a through railway rate, as if the railway on the 
Ghats were completed, the company had to bear the actual cost 
of transporting them by the ordinary road over those very difficult 
mountain passes. ‘Che works of the railway on the Ghats were 
being executed with the utmost vigour by the contractors, and there 
was every prospect of the Bhore Ghat incline being conpleted 
for railway traffic in the course of next year. The railway was 
the means of bringing into Bombay during last season large 
quantities of cotton, whereby the active trade in that article was 
very much assisted. The whole of the opened lines, both in the 
Concan and in the Deccan, were maintained in good working 
order at a mileage cost of £46 13s. 2d. The rolling stock was also 
thoroughly upheld, and the necessary repairs were promptly exe- 
cuted. The works of the railway were subjected to a severe test 
by the extraordinary high floods of last monsoon. The floods of 
that period were stated to have been the highest on record, and 
to have far exceeded any that had occurred since the commence- 
ment of the railway. It was satisfactory, therefore, to find that, 
with the exception of the Goolbun viaduct, the works sustained 
very little injury, and that no serious interruption of the traffic was 
oceasioned. ‘This viaduct, at about six miles from Kussarah, at the 
foot of the Thull Ghat, fell in, during a violent storm, on the night 
of the Ist of July. An arrangement had been made under which 
the contractor would construct an embankment, with tunnel arches, 
across the ravine, as a substitute for the viaduct, and so restore the 
through communication by railway within the shortest time possible, 
pending which the goods traftic would have to be worked between 
the Goolbun ravine and the topof the Thull Ghatover the public road. 
It was expected that a further portion of the line from Nassick to 
Chalesgaon, 87 miles in length, would be opened for public traffic 
on the Ist of October inst., and that contracts Nos. 15, 16, and 17 
(the Jubbulpore line) had, with the sanction of the Secretary of 
State for India in Council, been relet. The local Government had 
definitely fixed upon Warree Bunder as the site for the companys 

jombay goods terminus, notwithstanding that the site was objected 

to by the board, in which objection they were supported by the 
commercial community at Bombay. It, therefore, only remained to 
carry into effect the orders of the Government, though entirely op- 
posed, in the opinion of the directors, to the best interests ol the 
railway company and the public. It was satisfactory, however, to 
state that the Government had sanctioned the construction of the 
permanent passenger station in close proximity to the fort of 
Bombay. The capital account to the 30th of June last showed that 
£7,181,150 had been received, and £6,950,269 expended, leaving & 
balance of 30,881. The net » account showed that the 
total net profit from working the traffic amounted from the com- 
mencement to £325,936, the whole of which had been paid into the 
Government Treasury with the exception of £6,740, which re mained 
to be paid. : SEO ee 

The length of the company’s lines open for traffic is 3504 miles; 
in course of construction from Nassick to Jubbulpore, 770 miles; 
and in abeyance from Sholapore to Moodgul, 123 miles; making the 
total length of the company’s undertaking, 1,2434 miles. 
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THE ARMSTRONG GUN. 


Capraty Hatstep has addressed the following important letter to 
the Times :— 

* Sir,—In furtherance of the important object announced in your 
article of the 9th inst., recently received here, of promoting an in- 
quiry which shall place before the public ‘the whole truth about 
the Armstrong gun,’ I beg to offer for your service the following 
facts and observations. 

“ When the first 80-pounder or 190-pounder Armstrong gun—for 
shot of both these and of intermediate weights were alike employed 
—was used against the Trusty, in September, 1459, the interior of 
the gun itself was defective, having become so while under proof, and 
the defect had been reamed out at Woolwich, whither the gun had 
been returned from Shoeburyness for the purpose. 

“ This gun was the type of the present naval 100-pounder, which 
differs from it only in being about 15 ewt. heavier, with a calibre 
of Zin. instead of 6in.; but the first of these was not brought to 
proof till November, 1860. It was then sent to the Stork gunboat, 
at Portsmouth; and yourown columns, as well as those of your con - 
temporaries, announced to the public inthe following December that, 
after sustaining but a few rounds, it, too, had been condemned as 
dangerously defective. 

“In June last, when making inquiry about the particular gun 
used in some experiments at Shoeburyness, I found it to bea second 
naval 100-pounder, which had become defective, and had been 
returned as dangerous from the Stork ; but at Shoeburyness it was 
considered as still capable of cautious use. 

“In August last, when examining the gun about to be used 
against Mr. Jones's target, I found it impossible to omit noticing a 
most evident flaw of considerable apparent length on the left-hand 
interior of the breech, which I was informed was then five-eighths 
of an inch deep, had made its first appearance after about fourteen 
shots, was gradually deepening each time the gun was used, and had 
made it necessary for a fourth specimen of the established naval 
rifled (Armstrong) 100-pounder gun to be demanded for the service 
of this one gunboat alone since the previous month of December. 

“| necessarily conclude the three guns thus successively disabled 
by service in the Stork to have been considered sound when sup- 
plied, as the use of these guns in this vessel is also considered to be 
our nearest representation of their fitness for real action; and thus 
we have a continued series from the first production down to the 
present day of those weapons on which England places her special 
reliance breaking down one after the other under proofs very far 
below thatseverity which the first reality of war must impose on them. 

“These 100-pounders of the Stork have been handled as well as 
superintended by the best gunners of the navy. Each of them has 
been disabled while using only the lightest charges and missiles for 
which they are designed—the 811]b. shell with 12]b. charge. The 
110 Ib. solid shot, with 14]b. charge, was used for the first time out of 
the third gum only, subsequent to its condemnation, when firing at 
Jones's on the 21st of August last, the shot itself having had 
no existence : ipply’ prior to July last. In no ease, it i 
believed, had an gate of 5% rounds been fired out of either of 
them before they became defective; and up to the present time this 
gun has never been subjected to any representation of real action 
by 50 consecutive rounds of ‘rapid fire,’ for those 59 rounds stated 
by your contemporary to have been delivered ‘in something like 
eight hours’ can hardly be admitted as having put the gun to any 
such practical proof, 

“ Besides eliciting the several defects in the structure of the guns 
themselves, their limited use from the Stork has sufficed to elicit 
their liability to choke up their shallow grooves with the lead cover- 
ing of their missiles. When the radical vice of “ stripping” this 
lead covering takes place, all accuracy of fire is then destroyed, and 
the gun must undergo a tedious and delicate process in cleaning out 
the grooves before it is again serviceable. 

“Of the naval 40-pounder, which each days tells us is being sup- 
plied with its heavier sister to every size of ship at home or abroad, 
the only proof it has yet undergone without my knowledge at all 
representing real action has been in the recent experiments 
with; Captain (Coles’ cupola, which had to be interrupted by the 
successive breaking down of three of these guns also; and. though 
the pieces were again made serviceable after intervals varying from 
seventy-two to six hours, in each case the effects ov the issue of an 
action must have been all those produced by self-disabled guns. 

“ Here, too, the best gunners of the navy were selected to work and 
superintend, but about fifteen shots seems to have been the utmost 
continuous firing which occurred without accidents; these, as well 
as the disabling of the guns, taking place by the breakage of the 
vent-pieces, twelve of which were destroyed in less than 100 rounds 
(four of them being of the supposed immaculate wrought iron); 
and, from this first attempt to represent the stress of real action with 
either of our larger naval rifled guns, we thus arrive at the necessity 
of providing spare vent-pieces on a scale very largely proportionate 
to the supplies of shot and shell. . 

“ These vent-pieces, moreover, are in reality the breeches of the 
guns, which consist of a solid metal plug or stop, having a separate 
screw with which to fix it from behind, whereas the breech of the 
ordinary fowling-piece has the screw tapped upon the plug itself; 
but, as the separate screw of the Armstrong breech is hollow, for 
the purpose of loading through it, whenever the plug is blown out 
or destroyed, the barrel like that of the fowling-picce with its breech 
out, can be seen through from end to end. The aperture, however, 
by which the plug of the Armstrong breech is removed and replaced 
at each shot is on the top, not at the end of the barrel, and thus the 
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plugs themselves, when blown out whole, or their fragments when | 


broken to pieces in the seating, have undergone these frequent 
operations hitherto without occasioning loss of life. Four of these 
breeches were thus blown out in service against the enemy during 
the 3,810 rounds delivered in all from the Armstrong batteries in 
China, being a rate of loss at that time of only one per thousand 
shots, which is about the number that a good grouse moor in a good 
season will afford per week to its owner ; but, after thus exploding 
a gun breech per week for the first month of his sport, there are few 
owners, I think, who would become so enamoured of so new- 
patterned a gun as to employ its maker any further. Nevertheless, 
the great national manufactories employed to produce the weapons 
destined to destroy, not our grouse, but our enemies, have received 
even Increased patronage since this first proof of their powers of 
delivering shot at beth ends; only that by a very ingenious device 
the ph & itself, as suggested by the China practice, is pow prevented 
from flying out at all, and seems to resent this ‘improvement’ in 
restricting its liberty by a practice, as we see, 120-fold more 
frequent, of flying to pieces where it is, besides disabling the gun 


itself us it does so. 

* Without following your contemparary into the cause he assigns 
for this constant destruction of Armstrong breeches, in which I believe 
dum to be quite right, and to which he might have added one more 
equally as apparent and cogent, and without seeking to support 
from my own observations all he says and fears in respect to shot 
and shell and fuses, all of which are delicate and complicated 
chen eal and mechanical «« mpounds, combined and proportioned 
under their present conditions for the first timx 
firmed therein as they may stand the test of dt 
spheres, at all te mpcratures, throughout all changes of climate and 
all modes of tre: nt and transport, such as years of watchful 
study can alone sh—without enlarging on any of these I will 
ouly offer one practical illustration more. ; 
Pe. the second shot fired at the Trusty on the 28th of September, 

o4, the ‘right rear man’ at the gun was blown down by explosion 
from the plug aperture of the breech, which in that first’gun was at 
the side, E He was picked up scorched, the hair of his face burnt off, 
se his sight temporarily injured by what is still mildly termed ‘an 
th wd of gas;’ for to this day the 100-pounder, at least, delivers 
the rear explosion with equal force as it did then, notwithstanding 
pl two years interval has been employed on every device 
epee promised a remedy, hat remedy was hoped for by 
ihe adoption of what ere termed ‘ expanding cups’ — perhaps 
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‘saucers’ would be more descriptive--by which the joint at 
the breech-plug is supposed to be kept firetight, but with 
what success may be judged of by the fact that when recently 
firing at Mr Jones’ target the sides of the ‘saucer’ itself, which 
is of ordinary tin, were doubled up and blown out in considerable 
pieces at the breech aperture, notwithstanding that at each shot the 
breech screw was carefully hove tight upon the back of the plug. 
Meantime, with the warning given by the first accident 1 have 
quoted, the aperture itself has been removed from the side to the 
top of the barrel, that the explosion may take place into the air, but 
with the following consequences:—The plug itself (vent-piece) is 
of that weight to require two men to lift it out and in, and its posi- 
tion is so awkward that in order to do so they must stand up on tie 
gun-carriage, their shoulders reaching to a height of not less than 
7ft. The operations they have to perform are essential, and require 
much care, both preceding and terminating those of loading, during 
which their persons as low as the knee‘are visible from the level of a 
small boat on the water ; froma deck of a similar gunboat their entire 
persons are open for rifleaim. Nosuch amount of personal exposure 
as this has ever yet accompanied the use of any known gun, and if 
this 100-pounder be indeed capable of being fought ‘ between 
decks ;’ at all, the decks, and, therefore, ship, must be built of an 
especial height for the purpose. 

“ Such, sir, is the new rifled ordnance which England has at pre- 
sent ‘established’ for her navy, and if the exhaustless ingenuity 
of its author should succeed to-morrow in finding permanent reme- 
dies for all those ‘numerous failings,’ in itself and missiles, he is 
now, without doubt, intently engaged on, its ‘inherent defects’ as 
a great arm for naval warfare would still remain as follows:— 

“Under circumstances however critical and imminent—lIst, it can- 
not be loaded at the muzzle ; 2nd, it cannot be double shotted ; 3rd, 
it cannot throw an incendiary (Martin's) shell; 4th, it cannot be 
used with reduced charges for fear of the effects of air space; 5th, 
within certain limits of distance it cannot be used to cover either 
troops or boats with either shot or shell, for fear of the lead which 
strips from all its projectiles, as proved on service in China, and 
as openly admitted by the author himself in May last. 

“ The facts thus presented for public consideration on this grave 
matter have been acquired underno special facilities. On the'contrary, 
fhey have been gleaned under a full share of those obstructions by 
which our present official system deems ita duty to impede the 
efforts of all officers desireus of occupying unemployed time by 
acquiring practical knowledge in those great professional changes 
now so rife. But that even an approach to such facts can be gleaned 
and stated at all of our present position, after at least two years of 
unlimited expenditure, and the devoted aid of so much_profes- 
sional talent, military and naval, may, perhaps, be held to 
indicate that possibly the time has now arrived to draw breath and 
look around us, lest by a blind continuance of this full-mouthed 
chorus after the Armstrong gun system we find ourselves pursu- 
ing far less directly towards a national triumph than into the 
huniliation of a great national delusion.” 
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EARL RUSSELL ON DRINKING FOUNTAINS. 

In opening, on Monday afternoon, a new drinking fountain, the 
gift of Earl itussell, and to be called by his name, that nobleman 
said: —“ It gives me great pleasure to be present here to open this 





fountain, and to dedicate it to the service of the publie of this | 


district. I do not wish to detain you by a long speech, but there 
are two or three observations that 1 wish to make. We all know 
that wherever workmen can get high wages they will go. Where 
they congregate they find that there are great wants, and that they 
cannot have the same conveniences they could have had if they had 
remained in the country districts. One of the inconveniences they 
suffer is the want of fresh air; another is the want of pure and 
wholesome water. Experience has shown that a good supply of 
water is one of the most important sanitary measures that can be 
adopted. ‘The eagerness with which the people have seized upon 
the idea of free drinking fountains has proved how much they 
appreciate the use of good water. Mr. Melly, a gentleman at 
Liverpool, the great originator of this movement, energetically 
exerted himself, and caused several fountains to be erected in that 
town. It was immediately found that great numbers of persons re- 
sorted to those fountains. In Londonalso the question has been taken 
up, particularly by Mr. Gurney and the Metropolitan Free Drinking 
Fountains Association, of which he is the head. The society, 
whose meetings I had the honour and pleasure to attend at the 
commencement, has been able to show, by the co-operation of various 
persons in the one common effort, the number of 85 fountains 
already opened. At one of these, which was opened lately at the 
Royal Exchange, it has been estimated that the number of people 
who obtain water is 6,000 daily. Now, if we only take half of that 
number we shall see the large proportion of the people who take 
advantage of these fountains. But it is not only for the purpose 
that those who are thirsty may drink of this water, which is most 
refreshing, that these fountains are erected. They have been found 
most useful in the houses of the poor. Those who have to dress their 
food find great advantage in sending to these fountains for water, as 
it is more pure than that which is to be got in the tanks and pumps 
to which, in this district, they are in the habit of sending. I 
may say, and I think it may very fairly be said, that this 
movement ought to be an object of municipal care. Wherever there 
is a municipal government, or wherever there is a represen- 
tative form of government elected from the people to represent 
them and with power to raise money, they ought to establish 
and maintain fountains of this kind, which are conducive 
to the health of so many poor people. However, that has not been 
the case hitherto, and all these fountains have been erected by the 
Metropolitan Free Drinking Fountains Association, aided by the 
voluntary contributions of comparatively a few friends. It is 
therefore the duty of the public tocome forward and do everything 
in their power to aid the society in erecting them. There are 
2,000,000 people in this metropolis, and 85 fountains are a very 
smal] number to supply the wants of so many; therefore everything 
that is possible ought to be done to increase the number cousider- 
ably. As an individual I have done my share in erecting this 
fountain. It is in the neighbourhood of the docks, and every 
labourer who leaves them will have the power of taking a glass of 
pure water, which is very refreshing, before he goes home. I now 
hand over this fountain to the Chairman of the District Board: I 
trust it may be a source of health and comfort to the inhabitants of 
this neighbourhood.” 








Tue Warrior.--The Warrior, 49, screw, Capt. the Hon. A®A,. 
Cochrane, C.B., made her trial of speed with reduced power at the mea- 
sured mile, in Stokes Bay, on Friday last. The weather was as favour- 
able as could be wished for the occasion. Four runs were first made 
over the trial ground with six boilers (the ship at full power uses ten), 
and the following results were obtained :— First run: Pressure of 
steam, 21 Ib.; vacuum, forward engine, 26}; after ditto, 26}; revolu- 
tions of engines, 42; speed in knots, 13483, Second ran: Pres- 
sure of steam, 20 }b.; vacuum, forward engine, 26; after ditto, 26; 
revolutions of engines, 44; speed in knots, 11-043. Third run: 
Pressure of steam, 18! lb.; vacuum, forward engine, 27; after 
ditto, 26; revolutions of engines, 43; speed in knots, 13°23). 
Fourth run: Pressure of steam, 20 1b.; vacuum, forward engine, 
27; after ditto, 25; revolutions of engines, 44; speed in knots, 
11-077. The mean speed of the four runs in knots was 12,186. 
Two runs were next made with four boilers as follows :—First run: 
Pressure of steam, 20 ]b.; vacuum, forward engine, 27; after 
ditto, 28; revolutions of engines, 374; speed in knots, 12-08u. 
Second run: Pressure ef steam and vacuum the same as in the pre- 
ceding run; revolutions of engines, 38; speed in knots, 10-000; 
mean of the two runs, 11-04”, Temperature, engine room: Maz,, 92; 
min., 85. Temperature, stokehole; Maz., 113; min., 98. The in- 
dicator cards showed favourably. The Warrior sailed on Monday 
morning on her sea experimental trip, calling at Portland on her 
way down channel, ; 
























MISCELLANEA. 


KeENNeTH Mortson, Esg., for many years secretary to the Railway 
Clearing House, died on Saturday last. J 

A PERMANENT bridge is to be erected over the Rhine, at Diisseldorf. 
A new polytechnic institution is also to be established at Cologne. 

Tue duty of twenty-eight Cornish engines reported for Sep- 
tember was 49,900,000 Ib. lifted 1ft. high by the consumption of 
112 Ib. coal. 

A rrosvecrus has been issued of the Economic Omnibus Company 
with a capital of £50,100, in £2 shares, “to introduce a superior 
class of vehicle and cheaper fares.” 

Tue iron and iron cased frigate now in course of construction, 
and known as the Captain, is to be called the Agincourt, and that 
now known as the Elephant, the Minotaur. 

Tne North London Railway proprietors have this week formally 
resolved to raise £700,000 new capital for the construction of their 
new city branch, The vote of £100,000 for widening the present 
line was not carried. 

Mr. Wurtworru has written to the Times to say that his confidence 
in his gun remains unshaken. He intends, however, using softer 
steel (or “homogeneous metal,” as he terms it) for the inner tube. 
He also recommends the rifling of the brass service guns. 

Tue United Kingdom Electric Telegraphic Company have 
invited subscriptions for their remaining capital of £150,000 
for the immediate extension of their lines throughout England, 
Scotland, and Wales. Their system is that of a uniform shilling 
rate, 

Tue driver and conductor of one of the Brixton omnibuses have 
been summoned for wilfully obstructing Mr. Train’s tramway car 
riages in the Kennington-road, and for driving on and off the 
tramway itself in such a manner as to endanger the safety of the 
passengers, 

Messrs. Scorr ann Co., of Cartsdyke, Greenock, have signed a 
contract at Paris for the construction of three large iron paddle 
steamers, hulls and engines, for the Compa:nie Générale Trans- 
atlantique, of 3,350 tons and 750-h.rse power each, They are to 
be completed respectively in 19, 23, and 27 mnths. 

In the recent extraordivary overilow of the Nile about five 
miles of the Cairo and Alexandria Railway were swept away, The 
India mails have consequently been transported between Cairo and 
Alexandria by the Mahamoudieh Canal, and it is expected six. or 
seven months must elapse before the railway will be again open for 
trafic. 

Tue works on the extension of the Spalding and Holbeach line 
between Holbeach and Long Sutton are now nearly completed, and 
it is stated that traflic will be commenced to some extent in the 
course of next month. From Long Sutton the line is to be con- 

tinued to Lynn by a further extension, for which Parliamentary 
powers were granted last session. 5 

Mk. Atrrep Jerrery has written to the Times to state that, in the 
Shoeburyness trials of the '82-pounder rifled service guns, a range 
of from 5,500 to 3,600 yards has been obtained from these guns, with 
shell weighing from 40 1b. to 50 Ib. with a powder charge of from 
5 Ib. to 6 1b, and also that the guns which have produced these 
results show at present no signs of weakness. 

AN engine, attached to a train containing nine passengers, started 
off without a driver and by itself, on Wednesday, from the Ponty- 
pool-read station of the Newport, Abergavenny, and Hereford 
Nailway. After running for about a mile, and attaining a speed of 
sixteen miles an hour, it came in collision with the engine of a 
ballast train. Fortunately no person was injured. 




















A TERRIBLE explosion of a powder mill occurred at Ballincollig, 
near Cork, on Wednesday week, which caused the death of five 
men employed on the premises. ‘The remains of three were dis- 
covered shockingly mutilated. ‘Che heads of two were blown off, 
and the skull of one was completely emptied of the brains, which 
were scattered about. No traces of the other two have been 
found. 

Tue levels of the new bridge over the Thames at Blackfriars, in 
the stead of the present unsightly and dilapitated structure, have 
been taken. The intended structure will be 6ft. 10in. lower in the 
centre and 2ft. Yin, lower at the side arches than the present bridge, 
and the incline will therefore be easy. ‘The width of the bridge 
will be Sft. within the parapets, being nearly double that of the 
present bridge. In construction it will be similar to that of West 
minster, but with only three spans to cross the river. 

Tue Neptune, a river steamboat built by Messrs. R. Napier and 
Sons, attained a speed of 20-275 statute miles per hour on the Clyde 
on the 23rd ult. In the Gareloch the mean of two runs gave 
2-059 statute miles. The Neptune has since been beaten, however, 
by the Rothesay Castle. The Neptune is 200ft. in length, with 
lait. Gin. beam, and, notwithstanding her comparatively sinall size, 
her seventeen knots speed, also speaking roundly, has thus been 
attained on proportionate dimensions of ten and three-quarter times 
breadth to length, not the highest as yet ventured on, however, in 
this country. ‘The engines are of 40-in. cylinders, with a stwoke of 
ft. Gin., and the speed of piston at the maximum of seventy-two 
revolutions amounted to 404ft. per minute. 

In the budget of the French Minister of the Interior the tele- 
graphic service, personal and material, figures for 8,587,69 [. The 
personal comprehends 3,441 agents, receiving in salaries 4,793,440. 
thus apportioned: — 12 inspectors-general, at from 9,0: f. to 
12,000f. per annum; 56 directors of divisions, at from 5,000f. to 
7,000f. ; 74 inspectors, at from 3,00f. to 4,000f. ; 10 pupils, at from 
1,500f. to 2,000f.; 200 directors of sections, at from 2m f. to 
3,00uf.; 30 receivers and trauslators, at from z,000f. to 3,000f.; 
60 transmitters, at from 1,50Uf. to 2,10 f.; 1,260 station-masters, at 
from 1,200, to 1,800f.; 91 supernumeraries, at 90 f.; 1,200 superin- 
tendents, at from 1,000f. to 1,200f.; 507 messeugers, at from 50 f. to 
10Lf.; 1 storekeeper and 4 engineers, at from 1,200 to 3,000, 
Over and above the service rendered to the public departments the 
receipts for private telegraphs amount to 6,900,00.1. during the 
financial year. 

Tne following appointments of naval engineers have been made 
since our last :—W. H. Jenkins, acting-engineer, confirmed in the 
Doterel; G. Tunt(B), additional in the Pembroke, for the Magnet, 
promoted to engineer ; T. Richards, additional in the Fisgard, for 
the Black Eagle, promoted to engineer; J. P. Taplin, in the 
Warrior, promoted to engineer; J. Bannerman, in the Sccurge, 
promoted to engineer ; J. Irving, in the Pelorus, promoted to acting- 
engineer : M. Charlton, in the Topaze, promoted to acting-engineer ; 

7. Skeen, in the Acton, for the Dove, promoted to acting- 
engineer; W. M‘Laurin, first-class assistant-engineer, to the Indus, 
for hospital tre tment; E. Auderson, second-class assistant-engineer, 
to the Medea, vice M‘Laurin; J. G. Johnson, acting second-class 
assistant-engineer, to the Fisgard, for the Vivid; H. Lanckester, 
acting second-class assistant-engineer, from the Indus, to the Asia, 
supernumerary; J. Leigh, confirmed as second-class assistant- 
engineer, in the Revenge. 

Tne trailic receipts of railways in the kingdom for the week 
ending the 19th of October amounted to £562,571, and for the corre- 
sponding week of last year to £538,552, showing an increase of 
£24,019. The gross receipts of the eight railways having their 
termini in the metropolis amounted £264,976, and for the corre- 
sponding week of 1560 to £249,182, showing an increase of £15, 4, 
The increase on the Eastern Counties Railway amounted to £4, 
on the Great Northern to £2,026; on the Great Western to £3,297 
on the London and North-Western, to £2,617; on the London 
Brighton, and South Coast to £1,773; and on the London and 
South-Western to £1,018—total, £16,588. Dut from this must be 
deducted £17, the decrease on the London and Blackwall, and £727 
on the South Eastern, together £744, leaving the increase, as above, 
£15,844. ‘lhe receipts on the other lines in the kingdom amounted 
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to £297,595, and for the corresponding period of last year to 
£289,420, showing an increase of £8,175, which, added to the increase 
on the metropolitan line, makes the total increase £24,019 as com- 
pared with the corresponding week of 1860, 
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Tus invention, )v Jolin \ atkins, of Birmingham, consists in 
applying a brake-wheel or drum to the centre of each axle of a rail- 
way carriage. This brake-wheel is flanged on both edges of its 
periphery, and is furnished with wood brake-blocks secured by iron 
straps or grips, which cause the brake-blocks to clip the periphery 
of the brake-wheel when in action, The grips are tapped to receive 
a screwed rod or shaft in connection with each pair of wheels under 
a tender, brake-van, or carriage. 

The mode of working the brake may be by any suitable appliances 
upon the rod or shaft which passes through the grips, by which the 
brake-blocks can be tightened upon the brake-wheels, and thus the 
revolution of the axle and wheels is retarded and gradually arrested ; 
or action may be applied by centrifugal power from the axle, a worm 
or pinion on the axle working in a spur-wheel gearing into a second 
wheel fixed on the longitudinal screwed shaft. These spur-wheels 
may be thrown in and out of gear by any suitable means, and at the 
will of an operator, so that the running speed of a train increases the 
power applied to the brakes. 

Fig. 1 represents a sectional side elevation of a railway van with 
a portion of a carriage, also showing the application of the improved 
brake, a portion of the framing of the van being removed to show 
the appliances for working the brake; Fig. 2 shows a sectional end 
elevation of the van; Fig. 3, a plan of the under side of Fig. 1; 
Vig. 4, a detail of the brake-drum, gripper, and connecting rods ; 
Fig. 5, plan of the drum and gripper seen from above. 

«@ is the axle, upon which a disc or wheel 6, made in two parts, is 
securely keyed, the two parts of the disc 6 being held firmly together 
by the screw-bolts c. The periphery of the disc 0 is flanged on its 
outer edges, and between these flanges are placed blocks d of wood, 
or any other suitable and sufficiently strong material; these blocks d 
are clutched firmly by the grippers e, which are hinged or pinned 
together as at /) by which means they are capable of being tightened 
or loosened upon the blocks d. The upper ends of the grippers e 
terminate in screwed boxes g, through which the right and left- 
handed screws h work; 7 is a bracket fixed to the under side of the 
carriage, by which bracket the brake is suspended underneath the 
van or carriage. One of the screws / is upon the connecting rod J, 
which is provided with a compensating sliding motion by the 
portion j' sliding into a tube & upon the the part j; this arrangement 
allows of the separation of the carriages and recoupling, by means of 
the joint and bolt shown at 2. Upon the van the connecting rod 7 
(Vig. 1) has keyed upon it the first of a pair of toothed wheels m 
(Pigs. 1 and 2), the second toothed wheel n, working into the 
wheel m, being driven by a pinion upon the shaft or axis of the 
tiller-wheel 0, by which the brake is worked. The action will be 
readily understood. By turning the wheel o motion is communi- 
cated, through the toothed wheels n, m, to the connecting rod j, 
which, in revolving, draws together the grippers e by the right and 
left-handed screws A, passing through the boxes g, and thus tightens 
the grippers e upon the blocks d. The revolution of the axle being 
thus arrested, it follows that each pair of wheels upon the axle that 
las the brake-wheel is checked also. They may be locked entirely, 
if required, but it is preferred to apply this brake tc every axle 
throughout a train, if requisite, so that sufficient brake power can 
thus be applied to bring a train to a stand within a very short 
distance, without locking any one wheel. To release this brake, 
reversing the action of the tiller-wheel, turning it from right to left, 
loosens the bold of the grippers e upon the blocks d, and allows the 
axle to run freely. It will be seen that this brake may be applied 
singly to the guard or brake-vans only, or it may be, as shown, 
continuous throughout the train. 


AERTS’ WATER AXLE-BOXES. 





Tus invention, by Auguste Aerts, of Antwerp, relates to certain | 


improvements upon former patents granted to Paul Francois Aerts, 
respectively dated the 19th March, 1858 (No. 563), and the 
Isth June, 1859 (No. 1,475); and the present improvements consist, 
first, in connecting the axle-boxes of railway carriages loosely to or 
with the bearing or weight springs thereof, instead of rigidly, as 
heretofore practised. This it is proposed to effect by making two or 
more grooves in the top of the axle-boxes in the direction of the 
length of the axle. These grooves are intended to receive project- 
ing ledges formed on plates which support the several springs of the 
carriage to which they are affixed; the edges of these said plates are 
formed with flanges which embrace each axle-box, and thus keep it 
steady in a direction crosswise of the axle, so that the body of the 
carriage can only move or slide along the top of the axle-boxes in 
one direction, the intention being to prevent the wear of the brasses 
against the shoulders of the journals of the axle, which now occurs, 
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by having the body of the carriage rigidly connected by springs to 
the axle-boxes. 

Another improvement consists in forming a conical recess in that 
side of each of the naves of the running wheels of the carriages 
which issituate next the axle-box to receive the leather collar described 
in the specification of the aforesaid patent of 1859, numbered 1,475, 
the intention being to exclude dust more effectually from the 
journals of the axles on which the running wheels are fixed. 

Another improvement consists in adapting a thin steel spring 
around the before-mentioned leather collar, to insure close contact of 
the collar around the axle. 

The fourth improvement consists in adapting a spring catch to the 
lid of the axle-box, or that part at which the lubricant is introduced, 
by which the lid is kept closed and the entrance of dust and grit 
prevented. 
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To adapt the lubricating apparatus to the axle-boxes of railway 
carriages the box is made in four pieces, as follows—first, the body 
of the box ; secondly, an upper part A, A, which covers a reserve 
grease-box B (Fig. 1); thirdly,a plate in front, as at C,C (Figs. 1 
and 2). Into a groove D made in the plate C, C, an india-rubber 
| strip is placed, which, when the bolts are fastened, forms a water- 
tight joint to prevent leakage of water; fourthly, an outside back- 
plate E, E, connected to the body of the box by bolts (Fig. 1). On 
the end of the axle a cast iron conical dise F is tirmly fixed, working 
in a reservoir of water G (Figs. 1 and 3). The lubrication of the 
journal of the axle commences as soon as the carriage is put in 
motion by the dise F turning round with the axle, which, as it 
rotates, raises the water to the upper part of the box, where it is dis- 
charged into the spout H (Figs. 1 and 3), which conducts the water 
over the axle, and thus lubricates the bearing completely and con- 
tinualiy. The quantity of water raised for lubricating the bearing 
increases in proportion to the velocity of rotation of the axle, since 
the faster the disc turns the greater the quantity of water carried up 
by it. The pierced gutter or spout H, the shape of which is easily 
seen, freely moves itself into a groove I, so as to produce no addi- 
tional pressure to its weight, which is sufficient to bring to the upper 
part of the box all the water propelled by the dise; and, by means 
| of a splash-plate K (Fig. 1), the water is prevented being thrown to 
| the opposite side of the cast iron bearing L (Figs. land 2). The 
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water is caused to lubricate every part of the journal of the axle by 
passing through a longitudinal groove made in the bearing for that 
purpose. B is a reserved grease-box, intended to operate if, by any 
accident, the water should run out of the box. In order to prevent 
the leakage of water through the nave of the wheel a small cast 
iron collar M is placed immediately behind the journal, and fixed 
thereto by means of a key inserted therein, said key sliding ina 
groove N made in the axle, as at Fig. 1. The collar M is made 
slightly conical inside, and can easily be removed by means of a 
chisel, put in a split O, made in the nave, as at Fig. 4. The outside 
of the collar is also made of a conical form, so that by these means, 
and the centrifugal force, the water is thrown away from the point P, 
where it has a tendency to escape, and is thus returned into the box. 

In order to keep the water in the axle-box whilst the carriages are 
passing round the curves of a line of railway, whereby the carriages 
assume an inclined position towards the centre of gravity, and would 
have a tendency to throw the water out of the boxes, it is proposed 
to slide on the collar M a leather collar Z, which is fixed in the cast- 
iron disc Q by means of brass rivets. There is also placed around 
the leather collar a small tempered steel spring x (Fig. 1), which 
exercises a gentle and uniform pressure, thereby causing complete 
adhesion of the leather. Finally, the closing is completed by an 
india-rubber ring Y let into a groove in the inside face of the cast 
iron disc Q. This ring, being pressed against the interior part of 
the body of the box by the outside back-plate E, and with the 
bolts R, R (Fig. 4), makes them a water-tight joint all round it. 
The lower part of the box is formed inclined in order that the solid 
particles contained in the water may pass to the hole 8, and thus 
preserve the lubricating agent as pure and free from extraneous 
matters as possible. And, further, as it is sometimes necessary to 
wash out the box, it is proposed, for shutting and opening the said 
hole 8, to have a malleable cast iron valve a (Figs. 1 and 38), fitted 
with an india-rubber washer one inch in thickness, which, when 
compressed, forms a perfectly tight joint. Rust being, undeniably, 
the greatest cause of destruction in most of the systems of lubrication 
now in use, it is proposed to prevent oxidation of the metal within 
the box, and the entrance of dust, first, by closing the aperture 
where the lubricating materials are introduced by means of a lid T 
(Figs. 1 and 8), the hinge of which is so constructed (as exhibited) 
that dust cannot enter whilst opening the lid ; secondly, by forming 
a frame all round the orifice, and rivetting a piece of leather m to 
the inside of the lid, as at Figs. 1, 3, and 4; thirdly, by means of a 
spring 6 fixed in front of the box, as at Figs. 1,3, and 4, acting like 
the lock of a door, so that the lid cannot possibly open when the 
carriages are running, an objection common to axle-boxes as hereto- 
fore constructed ; fourthly, by putting the central part of the disc Q 
into a conical recess turned in the nave of the wheel, as at Fig. 1, 
thus protecting the collars M and Z from premature wear and tear. 
By this arrangement, as soon as the train is put in motion, not only 
does this protective nave prevent dust falling directly upon the 
journal of the axle, but, in the event of dust having by any means 
obtained admittance thereto, the centrifugal force, causing a draught 
of air, would drive any dust away that had entered. Upon some 
railways the carriages are made extremely long, and, consequently, 
the wheels are far distant from each other, the result of which is that 
the boxes being kept in a fixed position by the axle-guards aud 
springs, as ordinarily practised, it is impossible to run round the 
curves of a line of railway without exercising considerable friction 
against the flanges of the wheels and the ends of the bearings at the 
shoulders of the journals of the axles; and so considerable is the 
amount of friction that, any lubrication whatever interposing itself 
between the wearing portions, the bearings soon wear hollow, and 
an inevitable overheating thereof takes place. In order to obviate 
this objection, and to prevent the grease of the before-mentioned 
reserve grease-box melting on account of the heat caused by the 
friction, the boxes are allowed to move freely with the wheels and 
axles in the direction of the length of said axles, and room is given 
them both in ratio to the radii of the curves and the distance between 
the wheels from centre to centre. ‘To effect this two grooves d,d 
are made in the longitudinal upper part of the box, and as far a 
possible from each other, and slides g are placed therein (Figs. 2 
and 4); and, as these slides can retain a certain quantity of oil, a 
very easy sliding movement is thus obtained. The piece of leathers 
(Figs. 1 and 2) under the crest of the spring is intended to prevent 
dust falling into the grooves d,d. The water or lubricant which 
has already been raised falls again into the reservoir, and is con- 
stantly brought over and over the journal of the axle, so that its 
level does not perceptibly vary during a very long time of running, 
and if allowance be made for a smail leakage through the nave of 
the wheel, by means of alight pressure exercised by the steel spring 
around the leather collar, the collar will be kept always wet. 
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Tuts invention, by Edward Humphreys, of Deptford, has for its 
object improvements in that class of engines known as Woolf's 
system, and consists of the following combination of parts to 
render this class of engine suitable for driving screw propellers. 
The large cylinder is placed on one side the screw shaft, and 
between this large cylinder and the ship's side is placed the small 
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nected to the large piston at one end, and to across bar at the 
other, from which cross bar a connecting rod transmits the motion 
to the crank pin. 

In the illustration A is the large cylinder; B is the small or high- 
pressure cylinder; Cis the piston of the large cylinder; D is the 
small cylinder piston; E is a rod, connecting these two pistons; 


or high-pressure cylinder, the axis of both these cylinders being in | F, F, are piston rods, connected at one end to the piston C, and at 
a horizontal line. The pistons of these two cylinders are connected | the other to a cross bar G; H is the connecting rod for transmitting 
together by one central rod; the motion of these two pistons is | the motion of the pistons to the crank pin. The illustration exhibits 
conveyed to the crank shaft by rods eccentric to the cylinder, con- | the invention as applied for marine purposes 
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Turs invention, by John Ridley, of Stagshaw, Northumberland, 
relates to the reaping machine known as the “ Australian reaping 
machine,” invented by him, and successfully worked in South 
Australia, in which the ears of corn or other grain are taken hold of 
by a part of the machine, and either separated from the straw, or 
have the grain beaten or thrashed out from them, the straw in either 
case being left; and the invention consists in combining with 
such “Australian reaping machine” a knife or cutting apparatus 
of any suitable form, for the purpose of cutting the straw near the 
ground. 

Fig. 1 is a side elevation, and Fig. 2a plan of so much of a reaping 
machine as will be necessary to show how the invention may be 
carried into effect, c r 
@ a, are the running or bearing wheels mounted on an axle b ; ¢,¢, 
fi the platform. The part between the wheels, marked in the plan d, 
orms a box or receptacle for the ears of corn or thrashed corn, 
having a door at back by which it is removed. The fore part of the 
machine carries a comb €, for gathering the ears and bringing them 
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into contact with the beaters or cutter. This comb is composed of a 
| row of spikes or teeth extending the whole breadth of the machine, 
and it may be raised or lowered to suit the height of the standing 
crop by a rack and pinion, or screw and worm wheel. /, /, are 
the beaters on a shaft g, on one end of which there is a pulley h, 
round which a strap passes to a pulley i ona shaft 4, working in 
bearings above the running wheels a, a. Motion is communicated 
to the pulley i by means of conical dises 4, /, on the shaft 4, being 
| brought into frictional contact with the edges of the running 
| wheels a, a; provision is also made for adjusting the speed 
of this pulley 7, and consequently that of the beaters by the 
distance at which the discs are kept from each other. m is a 
knife or cutting blade, having a reciprocating motion imparted 
| to it by a serpentine wheel /' and lever 4%. This knife is used 
for cutting off the ears of corn, and when it is employed the 
| beaters need not revolve at so greata speed as when the corn is 
| being thrashed; the beaters in this case being only required to 
| throw the ears into the box. p is a bar in front of the combe, 





for preventing straw entering the comb too soon or below the first 
joint; ¢ is a knife at the rear end of the machine, having a recipro- 
cating motion imparted to it by means of a bell-crank lever q' in 
connection with a rod r, receiving motion from a crank s on the 
wheel s', which is mounted on one end of the same shaft as the 
driving wheels a, a, and is driven by a bolt from the wheel i! ; ¢, ¢, 
are arms, which support a shaft carrying a spiral radiating flyer @ 
for raising or lifting the straw, and passing it over the cutter. 
Fig. 3 is a back view of this flyer on a smaller scale than in Fig. 1. 
Rotary motion is imparted to it through a belt passing round the 
pulley @, and round another pulley #, on the same shaft as the 
discs 1,7; v is a rack, and v'a pinion gearing into it, worked by the 
worm wheel x, and screw and handle 0, by which the front of the 
machine is raised or lowered to adjust it to the height of the stand- 
ing crop; w is alever, by which the cutter g is raised and lowered. 
The conical dises J, J, are raised from contact with the running 
wheels a, a, by the lever W' and the spiral z. There is a platform 
at the side of the machine, supported by the wheels w and w', to 
which a pole or shafts is or are attached in such manner that the 
weight of the machine may when desired be thrown on the horse’s 
back. This is accomplished by means of a screw and supports in 
connection with the platform and the shafts or pole. As the machine 
advances to the standing crop the combs e seize the straw, and bring 
the ears in position to be struck by the beaters /; or cut off by the 
knife m, and deposited in the receptacle d. “The straw is’ then 
pressed under the machine to the rear thereof, where it is cut off 
—_ the ground by the knife g, and carried over the knife by the 
yer @'. 


Tue Orpest Sump Artoat.—The Jean of Charlestown, a sloop of 
about 30 tons register, is at present in Leith Docks, and is probably 
the oldest ship afloat. She came originally into the possession of 
the Elgin family, and is, we believe, still the property of the present 
noble Earl, retained as an heirloom of the year 1736. Previous to 
that period she was a Danish boat. Her timbers are still sound and 
in good condition. She isa well-known trader in the Firth of 
Forth, and, should no unforeseen accident bes: t her, may thus con- 
tinue her course for a number of years to come.—Elgin Courant. 

Fatwouta Docks.—In a prospe tus issued by the Falmouth Docks 
Company, in connection with the issue of £144,700 additional 
capital, the directors state that the ¢ mstruction of the Falmouth 
Docks was authorised by Parliament in 1859, by an Act which in- 
corporated a company with limited liability, and conferred power 
to raise the capital required to carry the works into execution by 
issuing shares to the extent of £200,000, and by borrowing £66,666 
On obtaining Parliamentary authority parties locally interested 
came forward with subscriptions, which enabled the directors to 
execute, in the first place, a portion of the works, the completion of 
which would test the sufficiency of the engineer's estimates, and the 
value both commercially and financially of the undertaking. 
Accordingly £55,300 was so subscribed, of which sum £50,000 has 
been expended, viz., £37,000 on works, and the remainder in 
Parliamentary and other expenses, purchase of land and plans, &c. 
The works executed are—A breakwater 1,028ft. in length, which 
effectually shelters the site of the dock works. A graving dock, 
350ft. leng, by 54ft. wide, with 14}ft. depth of water at an ordinary 
tide over the cill. Quay walls, 640ft. in length, behind which up- 
wards of four acres of valuable land have been reclaimed from the sea. 
In addition to these works a gridiron 4v0ft. in length, a second 
graving dock, also 400 ft. in length, and a first-class warehouse, are 
in course of construction. The whole of the works authorised com- 
prise—A tidal harbour, with an area of forty-two acres, and a depth 
of 18ft. at low water spring tides. A floating dock of fourteen 
acres area, with a depth of water of 31ft. Five graving docks, and 
the necessary warehouses, shops, and other conveniences. ‘I'o 
execute the works in the most durable and economical manner the 
directors have constructed them under the immediate supervision of 
their engineer, contracting for the labour only, and have purchased 
and laid down valuable plant sufficient for the entire works. The 
wisdom of this course, and the soundness of the engineer's estimates, 
have been fully shown by the fact that the portion of the works 
already constructed (although the most difficult) has been executed 
at upwards of 12 per cent. under the estimate, and for a considerably 
less sum than any other works of a similar character in the king- 
dom. The revenue derived from the works in their present incom- 
plete state yields a net profit of 5 per cent. per annum on the total 
expended capital of £50,000, or about 7 per cent. on the sum of 
£37,000 expended on the works. The directors propose now to 
complete the works, and for that purpose to raise the sum of 
£144,700, which, with the capital already subscribed and the exercise 
of the borrowing powers, will be sufficient for that purpose. 

A Yankee Specutation.—Under the head of “ Worth Sending to 
the Great Exhibition—The Steamer Metropolis,” the New York 
Times says:—Perhaps the public will consider this a joke. Let us 
see. The Sound steamers encounter the stormy Atlantic every 
day of the winter. The middle Atlantic in June is rarely as 
rough as it is off Point Judith in November. English engineers 
are sending boats of 250ft. length, and 15in. draught, from London 
around the Cape to India. The Sound boats are built for heavy 
weather, and are quite as strong as the steamers built here for the 
Pacific Ocean, and sent round the Horn. ‘There are plenty of 
coasting steamers and lake steamers of the precise American river 
steamboat pattern that regularly encounter, particularly on the 
lakes, more trying seas than are usual on the summer Atlantic. 
Their guards are high, and more protected than those of river 
boats from the action of waves, and still further temporary protec- 
tion might be readily applied. As to absolute strength, the 
Metropolis, with her hogging frames, is all that could be required, 
Coal could be carried in a convoy, and we doubt not thet navigators 
would be quite willing to take the job of sailing a strong Sound or 
Lake steamer to London. What of it? First, we are very proud 
of our steamers, and as a people we should like above all things to 
astonish John Bull with a sight of one going down the Thames at 
atwenty-mile pace. Second, the Metropolis lying off Deptford, and 
making an excursion now and then, would rival the big show at 
Kensington. She would take in more money than the Great 
Eastern did here, which would pay all expenses and a large profit. 
She would be a greater wonder to European observers (and there 
were 6,009,948 of them in the Crystal Palace in 1851) than the 
Great Eastern, for while the latter is a mere exaggeration ofa 
Thames steamboat, the white, sharp Metropolis, with her project- 
ing guards, double storeys, grand suites of saloons, boilers above 
deck, beam engine and all her appointments, would be perfectly 
novel and attractive toa degree which no one thing ever seen in 
England could begin to rival. It is impossible to suppose that such 
an exhibition would not pay beyond all precedent. Third, England 
is building steamers for the rivers, and seas, and coasts of the world 
—the same stereotyped style of which the Persia is a model-—just 
the same with a 10Uft. keel for an inland creek, or for the channel, 
or for mid-ocean ; and a more abominable, comfortless, uncivilised 
method of transport than the channel steamer type was never 
tolerated in Christendom. The superiority of American and forcvign 
productions in other matters is often debatable, but here there is 
no comparison. The American steamer is cheaper and better in 
every particular, and the actual demonstration of that fact, before 
foreign eyes and under foreign feet, would be a fortune to our boat 
and engine-builders. Now we cannot expect to accomplish any 
respectable success without courage and perhaps daring. This 
enterprise would at a stroke make the American department of the 
Exhibition splendid, if not another thing were sent; it would pay 
handsomely, and it would create a market for American steamers 
and machinery in general, which no other enterprise of equal cost 
could accomplish. Besides, the Metropolis would look well lying 
where the Great Eastern lately lorded it over the sea at large in her 
too ponderous majesty. We think a company could well afford to 
buy some first class Sound steamer for this speculation. The 
ship-builders and machinists here would make money by starting 
the subscription. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
— 
THE PATENT LAWS. 

Sixn,—The proposition I undertook to prove was this—\ The 
patent law is the inventor's right and the nation’s benefit. In my 
last I showed, from the statement of Sir William Armstrong himself, 
that but for this law he would have made the wired gun of Captain 
Blakely, and the solid iron railway wheels, without paying the in- 
ventors anything. Now Sir William will admit that he is entitled 
to his own machinery to make what he legally may. It follows, 
then, that others are also entitled to their own machinery—the 
higher machinery of the brain—to invent and make palpable and 
useful their own ideas, without which neither Sir William nor any- 
one else would find anything to pirate and deprive them of. But as, 
from his own admission, inventors cannot do this, cannot secure the 
production of their own immaterial machinery against the greed of 
others without the security of the law, it follows that inventors are 
as much entitled to that law as the owners of machinery are entitled 
to the law of property. Hence “the patent law is the inventor's 
right ;” and it is incumbent on Sir William Armstrong, who advo- 
cates its entire abolition, to prove, either that it is not their right, or 
that inventors would be just as well off without the patent law as 
with it, But he can do neither. If, now, we can also prove that “the 
patent law is the nation’s benefit” as well as the “ inventor's right ” 
we connect private right with public benefit, and thus make out an 
unanswerable case in support of the patent law. 

J never heard any one but Sir William Armstrong contend that, 
had there been no such law, England would have been just as rich in 
inventions. It shows, I think, that he knows so little of human 
nature, or the sources of national wealth, that his is not the class of 
mind capable of comprehending such questions in all their 
bearings, which seem, indeed, beyond the limited range of mere 
mechanical ingenuity, for his ridiculous dogma amounts to this. 
Take away al! inducements for men to rise—all prizes, all honours, 
all emoluments, no matter whether in inventions, army, navy, 
diplomacy, commerce, or Government—and men will be just as eager 
after nothing as after something, and the nation as well off! but 
since it is found necessary that peers of Parliament, the army and 
navy, and distinguished public services, should have their medals, 
aud prizes, and patents of nobility—the cheap rewards of nations, as 
Joluson calls them —-why should not inventors have their patents 
also? The national services of a Watt, Arkwright, or Stephenson 
are not less important than those of a Palmerston, Derby, or Kussell. 
They are as useful in their day, and as enduring in their benefits; 
for without inventors neither army nor navy can Move a step, or 
fight our battles; and Mr. Prime Minister himself would have to 
advocate measures in the garb of an Ancient Briton to other Britons 
in the same netural costune. In opposition, then, to Sir William 
Armstrong, I asset that if one class of the community is more en- 

itled to the security of the laws for the full use and benefit of the 
work of their mind it is inventors, especially as without them no 
modern nation hasr en to a high degree of civilisation and intluence, 
nor without them ca maintain its position, The history of modern 
civilisation is the h ory of inventions, hence no class of the 
community has a m>): useful or nobler history than inventors, 
whose rights Sir William Armstrong would now destroy. Solomon 
and Bacon—the great ancestors of inventors, men of more than 
human wisdom— have many wise sayings about inventions, and | 
prefer their philosophic wisdom to Sir William Arnstrong’s 
maunderings. Spain, Portugal, Austria, Prussia, Russia, and Italy 
are the least inventive among nations, and so they lead not; whilst 
the three most inventive nations of the world are the richest, and most 
powerful, and most leading also—England, France, and America, 
All have patent laws, and the tirst to abolish them—as Sir William 
so foolishly recommeyds—will be the first to decline; because rivals, 
and so nearly equal, none of them can afford to be many years 
behind the other in those new inventions on which improve and 
cheaper manufactures depend. Deprive these inventors of the 
proper security of the law, which can alone induce them to invent, 
and enable them to mature and perfect their ideas, and you take 
away one of the strongest modern props of the nation. Thus it is 
that “the patent law is the nation’s benefit” as well as “the 
inventor's right.” 

It must vot be forgotten that all our greatest inventors and 
national benefactors in the arts and sciences—our Watts, Ark- 
wrights, Comptons, and George Stephensons—are born poor. And 
it seems, from the earliest times, that the compensating power of 
venius is given to the poorer class of mankind by the beneticent Ruler 
of the Universe as some amelioration of their poverty, and as the 
means to rise! This class, then, must support themselves, and wives 
and children, by their brains or their hands; and, therefore, they 
cannot afford—even were they so disposed—to devote years of 
thought and labour, and what little money they can borrow or save 
from their scanty wage, to perfect their invention only for a 
Sir William Armstrong, or other manufacturer, to appropriate when 
complete. ‘These, with their capital and expensive machines, ever 
crying “ Give, give; feed us, feed us,” are always on the look out 
for what they may devour, For I must repeat again what he has 
himself told us, that he would have made the wired gun and solid 
wheels had there been no patent law to prevent him, and so he 
would have deprived the first inventors of their rights without re- 
muneration. Whether or no such an avowal is decent or 
honourable, especially of a man in his high pubic position, placed— 
unfortunately for England—at the head of the yreatest engineering 
nation of the world—an honest nation in the main, as I believe—the 
public can judge. But because he can’t get what he wants is no 
reason for “the entire abolition of the patent law,” which he 
advocates so blindly. For so blinded is he by prejudice or self- 
interest, or really so incapable of taking a sensible view of an im- 
portant question, that Sir William does not see that he himself 
furnishes one unanswerable argument for a patent law, the necessity 
of a law to secure poor inventors against himself aud men of his 
clase. 

There is, indeed, no law of more importance to the nation, or one 
founded on a firmer foundation than the patent lav, because it is 
founded on human nature itself, of which we may say, “as it was 
in the beginning, it is now, and ever will be” Being so founded, 
the benefit the nation has derived from it, and will lose should it be 
abolished, does not depend on my assertion, but upon human 
nature, having been created by God as it is. In every age and 
every clime, from the child, with his succession of toys, each larger 
or better than the other, to those children of a larger growth, an 
Alexander, or Napoleon, with their world toys, we see one incessant 
craving and desire to advance, or, to use the homely expression, to 
Letter ourselves. Thus, from Solomon to Byron, the greatest as 
well as the smallest minds, all tell the same tale as the mournful 
Pilgrim of Eternity— 

*Confound the boon, unslaked the thirst, 
Love, fame, ambition, avarice,—'tis the same, 
Each fleeting.” 
So, when we have learnt this divine lesson, and the vanity of all 
earthly things—vain that we may so learn—we turn with a higher 
hope and a larger grasp to try to better ourselves for eternity. 
Born, then, with this incessant and unquenchable craving, this 
evidence of a higher nature and a better life, which nothing here 
can satisfy, it is always accompanied by another divine instinct, 
never to seek the gratification of this desire to rise, this longing 
after immortality, when we are sure, beforehand, it never can be 
gratified. As surely as we are guided by our bodily wants not to 
seek to quench our thirst by eating dry bread or chaff, so are we 
guided by our mental or spiritual wants only in the direction in 
which we think they can be gratified. A Nelson, Wellington, Watt, 
or other inventor, is as much under this guiding influence as the 
seneral servant who seeks to better herself as housemaid or cook, or 
the stable boy as groom or coachman. “A Peerage or Westminster 





















Abbey,” cried Nelson, when, over his own glorious bridge of 
boarders (as great a bridge as was ever built, and as enduring; anew 
and noble invention indeed) he led his gallant crew to board another 
Spanish first-rate, and so won Jervis’ patent of nobility for him at the 
battle of St. Vincent’s. This expression of Nelson was not vanity, nor 
was he a vainer man than others. All men are equally vain, but some 
have the discretion to conceal their vanity. Not so Nelson ; he was 
an open-hearted sailor, a simple son of genius and of Neptune, and 
spoke out all he thought. But here he only gave words to that divine 
instinct of his and our common nature, “the desire of the moth for 
the star,” the desire to rise to something better and more glorious, it 
is this principle of which I have been speaking, andon which I maintain 
the patent law, as well as all patents of nobility, the Victoria Cross, and 
other honours of rewardare founded, Who, then, but Sir William Arm- 
strong believes that, if all patents wereabolished, men will deliberately 
avoid all other openings of wealth and distinction, and choose only 
years of toi!, and poverty, and negleet, to perfect what they are sure 
men of capital and ready machinery will deprive them of, and make 
themselves, just as Sir William tells us so coolly he would have 
made the wired gun and solid iron wheels, and, doubtless, 
plenty more patented things but for this very law he would 
abolish ! 

I have now shown that inventors are as much entitled to what 
they make by their brains as others by their hands: that the work 
of the brain cannot possibly be secured except by the patent law, 
to give inventors a title to it, just as other patents give men their 
titles, and some their estates. that but for this law Sir William Arm- 
strong and other manufacturers would make the inventions of 
others without remunerating them, as he himself has told us he 
would: that inventions are beneficial to the nation: that the 
nation cannot be sure of future inventions unless it first induces 
men to invent by securing them their inventions. 

I think, then, that I have proved my proposition, that “the patent 
law is the inventor's right and the nation’s benefit.” Plenty more 
might be said on the same important subject ; especially the steam 
engine, the great prime mover of the world, of mind and body, on 
sea and land, might be adduced as an instructive instance of the 
benefit the nation has derived from the patent law. I wish one of 
your correspondents would take it up. I have no time just now, 
and so I will conclude with asking Sir William Armstrong when 
he means to propose * the entire abolition” of all other patents, as 
well as patents for inventions; when he means to attack the rights 
of our rich nobility and others founded on patents as well as the 
rights of poor inventors? It would be more manly, because the 
poor have no friends, and the prize would be richer far. How soon 
he would get his dismissal if he tried his nonsense in that quarter 
I need not say. Well might Mr. Fairbairn, the honourable and 
honoured president of the British Association for the Advancement 
of Science, rebuke him with those memorable words, which the 
conscious Sir William there applied to himself :—* It is asserted by 
those who have done the least to benefit the country by inventions 
that a monopoly is injurious; and that, if the patent laws are de- 
fended, it should be, not on the ground of their benefit to the 
inventor, but on that of their utility to the nation. I believe this 
to be dangerous (the president might have said revolutionary) doc- 
trine, and hope it will never be acted upon, I cannot see the right 
of the nation to appropriate the labours of a lifetime without any 
remuneration.” So, too, says 

No Gun Inventor or Apvyocate. 

City Club, October 28th, 1861. 





ARTESIAN WELLS. 

Sir,—Your were kind enough to insert in your valuable paper an 
account of my boring in the red sandstone formation at Birming- 
ham in 1860; and seeing your report of the analysis of the shallow 
wells of London by Dr. H. Letheby, and also M. Dumas’ account of 
tke well at Passy, by M. Kind, in the Paris Basin, to a depth of 
nearly 2,000ft., and beeniten the London Basin to be somewhat 
similar, I would suggest the necessity of an attempt being made, 
either by my process or that of the Messrs. Mather, of Manchester, 
to obtain a large supply, in one or more parts of London, from the 
green sands under the chalk of the London Basin. Messrs. Mather 
vored the well at Messrs. Hall and Boyd's, in Ratcliff-highway, of a 
diameter of 18in., to a depth of 550ft.into the chalk, some six years 
ago, and an abundant supply is the result. The well at the Plum- 
stead Waterworks is by the same gentlemen, and supplies an immense 
quantity of water, proving the large supply from the fissures of the 
chalk formation only. ‘The well at Norwich, by the same, was, 
when [ last heard, to a depth of 1,500ft., and 1s8in. in diameter, 
proving the facilities of the rope method of boring, as much as 46ft. 
being bored in the twenty-four hours, and this with two men only 
working the machine at one time. There is no difference in the 
principles of the Messrs. Mather’s patent and my own, save the 
greater simplicity of the latter, and, consequently, the less cost 
attending the working mine, it being possible for one man to work 
it; and in going through the running sands at Birmingham the very 
great quantity of 10 tons was brought to the surface in the hour, the 
bore-hole being 65ft., and the diameter of the hole 27in. M. Kind’s 
method is by wooden rods; and, although a great improvement on 
the old iron-rod method, has many disadvantages not attendant on 
the rope method. And Kind’s method of lining the bore-hole 
with staves of wood bound with iron hoops is radically wrong. 
Most of the failures of bore holes for water supply are traceable to 
bad tubing, and the only method is to force down, by hydraulic 
pressure, strong boiler-plate tubing well rivetted. The failure of the 
very deep boring of Mr. Bruff, at Harwich, is, I have no doubt, attri- 
butable to using cast iron pipes, and driving them down by hammer- 
ing. This, if it does not fracture the pipes, so jars the joints that 
leakage must, necessarily, take place; and, in this instance, the salt 
water from the sea filters through into the well, and renders it useless 
for drinking. 

From the very long experience I have had in well boring, con- 
jointly with my partner, the late D. Greenley, I have no fear of 
easily accomplishing a bore-hole through the London Basin into the 
green sands, and obtaining an equal result to the well at Passy, and 
also for a very much less sum, by avoiding the bungling use of 
wooden pipes and shaft sinking. I have found that bore-holes 
of 18in. diameter may be sunk in London for twenty shillings per 
foot lineal, and the tubes, where necessary, for the like sum, which, 
without the usual bungling, would complete a well in London 
for £3,000. And surely this sum is worth spending in the trial, when 
so much depends in a large city like London on its water supply. 

London, 28th October, 1861. Ricwarp ALLIson, 

P.8.—The number of my patent is 638 ; March, 1859. 





STEERING OF STEAM VESSELS. 

Sir,—It is lamentable to hear, in this comparatively enlightened 
age, of the many accidents arising from collisions at sea and in 
rivers, with steam vessels, that might easily be prevented. 

About twelve years ago my attention was particularly drawn to 
this matter from an emigrant ship, namedthe * John Bartlet,” being 
run down off Holyhead by a steamer, through which 120 unfor- 
tunate passengers and crew lost their lives. It came out, in evidence 
on the inquest, that although the day was foggy, yet the vessels saw 
each other 120 yards ahead, and notwithstanding each helmsman 
did his best to prevent accident by putting his helm hard aport, the 
collision was inevitable, and the sailing vessel was struck, stove in, 
and sank in about ten minutes, carrying down with her 120 shriek- 
ing beings. 

Reflecting on the inadequacy of the helm to turn out of its course 
in sudden emergency a large mass of matter in rapid motion, such 
asa modern steamer, I was led to take outa patent for steering 
steam vessels by their motive power, simply by allowing each 
engine, or pairof engines, to work its own paddle, in river nav - 
tion, or its own screw (having two) in rough seas. I gfowed that 
if a vertical shaft came up on deck from the engine-room, so con- 
nected with the throttle valves that a horizontal lever, fixed to the 
top of the shaft, having an arrow’s head at one end and a handle at 

















the other, any boy might steer the ship by merely pointing the 
arrow in the direction the ship was required to go; the movement 
would give more steam to one and less to the other engine or 
engines, and immediately the whole power on board would be 
employed to turn the vessel out of its course, and, if need be, one 
engine might be reversed, by which means a vessel might be made 
to turn round in the water without moving an inch forward. Not 
being engaged in nautical matters myself, but believing this simple 
invention might be of great public utility, I not only communi- 
cated it to the Government but to several eminent engineers and 
shipbuilders on the Clyde and Mersey. I showed to the former that 
vessels of war, being so constructed, might deliver a broadside, 
turn round, and deliver the other, whilst the first guns were being 
reshotted, or might rake any other vessel of the ordinary construc- 
tion without its being able to get out of the way. For this com- 
munication I merely got thanked by the Lords of the Admiralty, 
but heard no more of it. The shipbuilders either turned a deaf ear, 
or told me they were not ‘prepared to try experiments, and the 
aforesaid patent has remained a dead letter to this day, notwith- 
standing that hundreds of lives and hundreds of thousands of 
pounds’ worth of property continue to be annually sacrificed. which 
so manifest and simple an expedient might prevent. The late 
disaster to the Great Eastern would never have happened had she 
been so constructed. Although I never calculated that this principle 
could be carried out in sea-going paddle steamers (at that time 
vessels were much smaller than they are built now), but having 
twice crossed the Atlantic in the Great Eastern, and witnessed the 
severe gale she met with on her passage out in May last, 1 have 
changed my opinion in that respect, and have no hesitation in say- 
ing that if her paddle shaft was severed in the middle, and each 
pair of engines allowed to work its own paddle, that she might not 
only be steered, but would be under perfect control in the severest 
weather. Although she rolls very much, under certain circum- 
stances, and did so on the occasion I have named. yet I never saw 
either of her paddles out of water, and the moment her course was 
changed a little to windward she became steady (vide report of her 
voyage). Therefore it would be a very easy matter, whenever a 
hurricane overtakes her, and the wind happens to be dead on her 
beam, to put her off her course, until its violence is expended. 
To make the matter, however, perfectly secure in sea-going paddle 
steamers, it might be arranged to work the engines together, or 
separately, at pleasure, by a clutch box, so that if any slipping of a 
paddle should occur, or be apprehended by the ship being tossed 
about in a tempestuous sea, then the engines would be coupled and 
the clumsy helm resorted to for steering until the storm subsided. 
What I contend for is that steering by helm should never be used 
except as an auxiliary in steam ships. Vessels built with two 
screws might discard it altogether, or use it only in case of accident 
to one of the screws. 

I think it a great pity that the fine iron-clad steamers now being 
built by our Government are not on this principle; and ask what 
chance they would have, or how they could possibly defend them- 
selves, against an enemy’s ship constructed so as to turn in any 
direction? ‘The latter, if it was only a small gunboat, armed with a 
few heavy guns, could so place itself as to hammer away at the stern 
and rudder of its opponent, and, in a few minutes, render useless and 
unmanageable the beautiful and costly ships that are now the pride 
of old England; and, by keeping up a raking fire, make them an 
easy prey toan inferior enemy. I believe myself that, in the new 
era of naval warfare now dawning upon us, the victory will not be to 
the “strong,” but to the “swift” and “ easily manageable” vessels ; 
and the nation that first excels and keeps ahead in that respect will 
alone be mistress of the seas. Such ships as are now building of 
the Warrior class, although an immense improvement upon the old 
“ wooden wall” sailing vessel, are, I submit, not the kind required. 
Steam has done much for us, and on the superior application of that 
agent we must rely rather than put our trust in steel plates. Depend 
upon it our Government are on a wrong tack in the present con- 
struction of their ships; they would havg no more chance against 
smaller ships properly constructed, so as to sail fast and twist about 
in any direction, than had the Spanish Armada of old against the 
little ships of glorious Queen Bess. 

Guns are now being made that will smash in the strongest iron 
plates, and the latter, it is already evident, will have to succumb to 
the projectile; therefore one has only to imagine the destructive 
effect of a little wasp-like steamer, armed with a few 400 or 600- 
pounders, getting under the stern of our big ships and rendering 
them, in a few minutes, as helpless as so many floating tubs. If our 
Government does not take the initiative about this steering question 
they will shortly find they will be anticipated by, and our country 
be at the mercy of,some foreign power, until they have retraced 
their steps (which may, possibly, be too late). It is nonsense to say 
that such a thing cannot be carried out. It can be done and will be 
done. I point out this danger and warn them, that they may awake 
some fine morning and find that the millions they are now spending 
on our navy might just as well be thrown into the sea. 

Collyhurst Works, Miles Platting, Manchester, Evan Leicu. 

October, 29th, 1861. 
GIFFARD’S INJECTOR. 

Sir,—As“ A Subscriter” has not received a correct answer yet to his 
inquiries respecting the cause and action of Giffard’s injector, 
although two correspondents have attempted to explain it, I will 
endeavour to explain, from experiments, what neither of the former 
correspondents probably ever thought of. 

All the condensation of the steam effects is to draw up the supply 
of cold water, which, together with the condensed steam, is forced 
out in a jet, which acts the best when it is least heated, because then 
it is more dense and freer from elastic vapour, by that it acts more 
effectively against the opposing pressure of the water from within 
the boiler. This places matters in an equilibrio; the motive power is 
derived, in the first place, from the pressure of the atmosphere acting at 
the interval between the two opposite nozzles because of a partial 
vacuum being formedin the receiving nozzles of the pipe by the lateral 
action of the steam, no matter what position it is in; this, united with 
the lateral action of the water in the boiler caused by the circulation, 
comprises the whole motive power of the arrangement, and was 
clearly proved by the experiments which I shall briefly explain. A 
double conical pipe (technically termed the contracted vein) was 
made of tin of the following dimensions :— 























(The pipe in the injector is about proportional to this). Tt was 
fitted with small glass tubes dipping into a pan of mercury, water flow- 
ing through, in the direction of the arrow, from a head = 34}in. 
(measured from the centre of the pipe to the surface of the water) 
The mereury rose in No. 1 tube 4}iin.; in No. 2, 1}gin.: in 
No. 3, 2in. The most noticeable thing in this is the fact that a 
stream from a pressure of 34}in. of water should raise a column of 
6din. of water (= 4}4in. of mercury) by lateral communication of 
motion. This was verified by the fact, that when the orifice = 1} Zin. 
diameter was only through a thin plate, 4 cubic feet of water was 
ed in forty-one seconds; when the short pipe B was con- 
similar to the natural form of the contracted vein, the water 
--two seconds; but, when the pipe A was added, the dis- 
charge was effected in twenty-five seconds. Now as the ve locity 
theoretically varies as the square root of the head of water 
as ¥ G6in. + 34-din. : 545 : : 41sec, : 24 sec., being 1 sec. less 
than found by the experiment, as in the case of the pipe B, whic h 
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theoretically, should have made no difference, being in the form of 
the contracted vein, so it may be accounted as the effect of friction. 
Worcester, October 23rd, 1861. 8. T. Durron. 





Sm,—You will, no doubt, agree with me that a complete account of 
the principles by which the action of the injector could be clearly 
explained have as yet not appeared in Tne ENGINerr, nor, seem- 
ingly, in any other scientific publication. I attempted to explain to 
your Devonport correspondent which force was expended to pro- 
duce the effect, as without such a force being shown to be spent we 
can only call the injector a paradox. Another point, however, is 
also important, namely, how can the feed-water enter the orifice to 
the boiler with a reduced velocity when the orifice and the jet are 
nearly equal in diameter? The article referred to by Mr. Briekel 
and Mr. Schmidt's letter both demonstrated the jet to lave a greater 
speed than a water jet in an opposite direction would have, and 
Mr. Schmidt gives the velocity of the water entering the feed orifice 
at less than one third the speed of the jet. How can this be really 
the case? With less difference of speed—as caused by the expan- 
sive action of the steam—I would look for the explanation of this 
action to the jet not being solid before entering the feed orifice, but 
containing steam in its centre, which, coming under compression, 
condenses, and thus supplies the greater area required for the 
lessened speed. Could Mr. Collet not give you particulars regarding 
this point ? He furnished valuable data from his practical experience 
with the injector, and might easily settle this point. 

As to the expansion of the steam actually taking place can there 
be any doubt left when it is considered that boilers must be strong 
to resist the expansive tendency of the steam, and, any portion of 
the retaining hold being removed, the expansion must be very 
sudden, as the weight of the steam is very minute in comparison to 
the degree of compression of the steam. Then there is another 
proof in the jets of high pressure steam: instead of being hotter than 
steam of atmospheric pressure, are cooler. Another proof is in the 
spreading of the steam of water let off by blow-off cocks. 

Mr. Briekel refers me to an article you inserted for an answer to a 
question I never asked. I beg to refer him to page 463 of THE 
Evorneer, 30th December, 1859, where I showed the very point he 
names for my instruction to be incorrectly represented. "This sub- 
ject of the injector is a difficult matter to understand; and those 
who risk communications referring to it, particularly when these and 
inquiry have been admitted by you, Mr. Editor, ought to be more 
considerately dealt with than Mr. Briekel does in his ebullition. If 
he will not condescend to enter into demonstrations of his asser- 
tions, let him, as a civil engineer, be at least civil. 

In a former letter I referred to the injector as an illustration of 
the value of the expansive force of steam. Now I am enabled, 
through Mr. Collet’s letter, to refer to the injector for supporting the 
suggestion I lately made to you—to mix air with steam to be worked 
expansively to lessen the condensation of steam in cylinders. 
Mr. Collet states that the least entrance of air or non-condensible 
vapour to the condensing chamber would be fatal to the working of 
the injector, which I believe to be the case, seriously interfering 
with the condensation. C. Scureie. 





SELF-ACTING BOILER FEEDER. 

Sm,—There either are or were at the baths at St. George’s pier- 
head, in Liverpool, a pair of condensers for raising the salt water 
from a tank supplied by the Mersey at or near high water, very 
much on the ges ny described in your last, and, if my memory 
serves me right, they were marked “ Sylvester's patent.” These, 
however, were for raising water, and delivering it into a boiler or 
tank, the piston being a wood float nearly the diameter of the vessel. 

In 1847 Dr. Packman, then residing at Wolverton station, men- 
tioned to the writer of these lines a plan almost identical with the 
engraving in your last, a false dome being used for supplying the 
locomotive engine. I have not lost sight of this, but, on the con- 
trary, had a plan matured which I had purposed trying when oppor- 
tunity should present itself, and this plan is simply as follows :— 

On each side of a locomotive boiler is a handrail, generally tubu- 
lar, and this is carried in three or more brackets. It was intended 
to make fast the handrail in the bracket fixed at the smoke-box end, 
and to leave it free at the others. 

The bracket at the fire-box end might be made so as to have a 

double communication, one with the boiler and the other with the 
tank. It generally happens, accidentally no doubt, that the hand 
rail is at or very near the water level—the steam is admitted, the pipe 
expands until an opening in the pipe coincides with that in the 
bracket, and the pipe is at once filled with water, which, by the con- 
traction of the pipe and the coincidence of an opening with that to the 
boiler, the water is discharged into it. It will be seen that this is 
more than a crude idea; that the expansion and contraction of a tube 
on along boiler engine would not be the trifling thing which, at first 
glance, may appear; that it can act only when the water level is 
below the opening into the boiler, and that it is entirely self-acting 
if the feed cocks were left open. An objection was felt at the outset 
that the velocity of the engine in travelling would affect the working 
of the feed, by preventing the full expansion of the tube due to the 
temperature of the steam within it. 
_ Dr. Packman, in his original idea, proposed for it to be a reserve 
in case of failure of the pumps, a common occurrence at Wolverton 
during a portion of the years 1856 and 1857. I went further: I 
sought a self-acting substitute for mechanism so easily put out of 
order, and give you the result. I considered the locomotive only, 
and for that levers, floats, and weights would not do, but I did not, 
and do not consider this plan as suited, without modification, to 
marine engines, owing to the heat of the engine room, the opposite 
objection to that found in the case of the locomotive. 

If any person will take up the ideas now given, and work them 
out for the good of mechanical science and whom it may concern, 
I feel convinced that he will find an interesting subject. The 
opening into the tube need not be large, and the continued action 
depends upon temperature and the water level. Perhaps Dr. Pack- 
man may see these lines, and favour with his own views your 
readers and j 

28th October, 1861. 


WROUGHT IRON HOOPED GUNS. 
Sir,—I enclose you a tracing of a plan which I submitted to the 





Ordnance Board in December, 1854, for strengthening cast iron 
guns with wrought iron hoops. 


Also a copy of a letter, dated 























January 18th, 1855, in which the Lientenant-General of Ordnance, 
referring to my “letter of the 1¢th ult., proposing,” &c., declined 
to adopt my plan, Micuart ALcock. 





As ‘HALTUM.—A prospectus I wen issued inviting subscriptions 
= increase of the _capital of the Asphaltum Company to 
=<00,000, or double its original amount. ‘The business of the com- 
1Y, Which is re spectably constituted, is to work certain mines of 
7 altum near Havannah, for the distillation of oil, which com- 
Manas a ready sale in England at apparently a ve ry remunerative 
y for the property in IIavannah has been £68,000, 














The out! 
ich only £18,000 was in cash, the payment for the remainder 
_— in shares, whic h are not to rank for dividend until ordinary 
olders have received 5 percent. The purchase included a conces- 
si n from the Spanish Government of the exclusive privilege of 
making oil from asphaltum in Cuba and Porto Rico for fifteen years, 
and, as the annual consumption of oils in Cuba is estimated at 
£250,000, this is cx nsidered valuable. The directors, engineer, 
and manager of the company are to be remunerated by a percentage 
on the pretits. > 5 
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THE ASSOCIATION FOR THE PREVENTION OF 
STEAM BOILER EXPLOSIONS. 

Ar the last ordinary monthly meeting of the executive committee 
of this association, held at the offices, 41, Corporation-street, Man- 
chester, on Tuesday, October 29th, 1861, W. Fairbairn, Esq., C.E., 
F.R.S., president, in the chair, Mr. L. E. Fletcher, chief engineer, 
presented his monthly report, from which we have been furnished 
with the following extracts :—During the past month 438 engines 
have been examined, and 595 boilers ; 22 of the latter being examined 
specially, 14 internally, 43 thoroughly, and 516 externally. The 
following defects have been found—Fracture, 8 (2 dangerous); cor- 
rosion 36 (7 dangerous) ; safety-valves out of order, 9; water gauges 
ditto, 14; pressure gauges ditto, 8; blow-off cocks ditto, 54 (1 dan- 
gerous); furnaces out of shape, 2; deficiency of water, 2; over 
pressure, 14—total, 147 (ten dangerous); boilers without glass 
water gauges, 13; ditto, without pressure gauges, 10; ditto 
without blow-off cocks, 59; ditto, without feed back press 
valves, 93. In my last report I called attention to the application of 
steam-jackets to cylinders, pointing out their importance as an agent 
“ for effecting economy in the use of steam.” I now wish to allude 
to a kindred and equally important subject, viz., that of superheat- 
ing, the economy derived from which has now become established 
by general experience, and in marine engines has, in many cases, 
effected as high a saving as 30 per cent. I scarcely anticipate such 
a result as this from its application to Lancashire mill engines; still 
I am confident that a very considerable saving would be effected, 
while at the same time the vacuum would be improved, the tem- 
perature in the hot wells reduced, and less injection water required, 
which, to steam users having cooling ponds of limited area, would 
be most important. These results are mainly due to the preven- 
tion of condensation and re-evaporation on the internal surface of 
the cylinder, as explained in my last report relative to the action of 
the steam-jacket ; so that the effect of superheating the steam, or 
coating the cylinder with a steam-jacket, is very similar. The ap- 
plication of the jacket, however, to cylinders can only be 
made at the time of construction, except with considerable 
difficulty, while the principle of superheating can be applied 
to old engines as an auxiliary without alteration to the existing 
arrangements, The subject of superheating has been sadly bugbeared. 
It has been reported that the use of superheated steam would 
destroy the surface of the cylinder, piston, and slides, by prevent- 
ing lubrication; also that it would corrode the metal; that it was 
highly explosive, productive of great pressure, and altogether 
dangerous and difficult to deal with. Actual experience, how- 
ever, has proved that these objections are entirely visionary, 
and I have only within the last few days been assured by the 
superintending engineer of all the engines and boilers in the 
large fleet of the Peninsular and Oriental Steam Navigation 
Company, where superheated steam is now and has for some 
time past been extensively employed, that no difficulty is ex- 
perienced in its use, and no alteration whatever is required in 
the old engines beyond the introduction of a slightly better 
description of packing for the glands, while not a trace of corro- 
sion has been found. It only now remains, therefore, for the 
manufacturing engineers of this district to bring out a simple 
and efficient superheating apparatus, adapted to mill engine boilers, 
by which they will not only benefit themselves, but at the same 
time render essential service io our steam users of the district. 
I am glad to say that one of the members is now laying 
down a superheating apparatus, and, as soon as I have an oppor- 
tunity of doing so, | shall be happy to state to the members of the 
association the results of its actual working as applied vo the boilers 
of an ordinary mill engine, and to assist in the general introduction 
of this system amongst all our members by affording any other 
information I am able. I would state, however, in the meantime, that 
it is found most advantageous to superheat the steam to about 100 deg. 
above the temperature of plain steam, when no difficulty is found%n 
lubricating ; also that the utmost care must be taken in maintaining. 
the temperature of the steam when once it has been superheated, 
or the virtue will be lost before it gets to the engine. 1 found in 
one case that although the temperature immediately on leaving the 
superheater was as high as 600 deg., yet it had fallen nearly to 300 
deg. on its arrival at the engine. I understand that some parties 
entertain the idea that superheating may be advantageously applied 
where steam is used for heating purposes. I am convinced, however, 
that such would not be the case, and that disappointment will 
inevitably ensue wherever superheating is adopted with this view. 











RIFLED CANNON. 

THERE are some curious facts about the comparative destructive- 
ness of round and rifle shot, and of large and small calibres, that seem 
to indorse the American system and limit the uses of rifled cannon. 
That long range and great accuracy depend on spinning the projec- 
tile upon its own axis is certainly proved. Hence the value of the 
rifle shell in the field, and on shipboard, and in fortifications, when 
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| directed against bodies of men; but the long range and precision of 


shot, and the whirling contents and fragments of shells never so 
accurately planted, are of limited destructiveness if directed against 
objects that they can neither smash nor tear into pieces—the iron- 
sheathed sides of ships. 

Wooden walls do not require smashing or splintering—hot shot 
and shells, filled with molten iron, will take care of them. Nor will 
a thin iron sheeting upon wooden walls, nor the plates of ordinary 
iron ships, keep out anything but the lighter shells. What we have 
to provide for in our coast defence is mailed ships—vessels only 
destructible by a tremendous and extraordinary force, that old- 
fashioned and usual forms of cannon-shot are not capable of exerting. 
In the first place it is not necessary to make long range an element 
of defence, even if sufficient living force of projectile could be 
secured with it, for an assaulting fleet cannot do much damage at 
arm’s length; but, when it attempts to run the gauntlet and enter a 
harbour, the fighting must be at close quarters. At close quarters, 
then, there are two methods of destroying all such mailed ships as 
have yet been put afloat. The first is by punching them with pro- 
jectiles of small diameter; the second is by smashing them with 
masses of immense size and weight. As to the first method, it 
singularly appears, from recent experiments in England, that the 
round shot is, on the whole, the most effective. At the late meeting 
of the British Association Mr. Fairbairn stated that the initial 
velocity of the rifled shot fired in testing the iron targets at Shoe- 
buryness was 1,100ft. per second. That of the 80-pound Armstrong 
and Whitworth shot is found to be 1,080ft. and 1,300ft. respectively. 
The initial velocity of a 68-pound spherical shot, however, averages 
above 2,000ft. per second. As the living forces of the two are as the 
squares of their velocities, the spherical shot would, therefore, have 
nearly three and a-half times the penetrating power of the rifled shot 
of equal weight. But the cross sectional area of the rifled bolt being 
i7jin. to 19in., against 55in. for the round shot, the effect of the 
latter would be reduced to probably about twice that of the former. 
This is confirmed by the practice. At the late meeting of Mechanical 
Engineers a 4}-in, plate was exhibited which had been riddled 
by 68-pound round shot, while we constantly hear that heavier rifle 
bolts indent similar plates, but do not often pass through them. 
The rifle bolt certainly retains its velocity longer by reason of its 
smaller area presented to the atmosphere; but we are now speaking 
of short range, as to which that consideration is not of great import- 
ance. The London Enatxeer, discussing this subject, attributes a 
part of this loss of the power applied to rifle shot to the leakages of 
the breech-loading guns in which they are used. But most of it is 
probably due to the immense friction of the projectile while being 
rotated in the gun. To give a mass weighing 801b. a spinning 
motion of 400 revolutions per second certainly deducts largely from 
a force which would have only to propel a round shot without 
rotating it, 

There is another important consideration here. 





Supposing the 


rifle shot and the round to leave the gun with equal resistance from 
friction, the strain upon the gun, for a given weight and velocity of 


ical projectile. 


shot, would be very much less in case of the sphei 





The area that the powder acts upon is about one-half in case of the 
Armstrong 80-pound rifle bolt, what it is in case of a round shot 
weighing 80 pounds, the diameters being about Gin. and 8}in. re- 
spectively. Hence, to exert a given force on a projectile, the actual 
pressure on each square inch of the bore of the gun must be twice 
as much for the Armstrong as for the round shot. But the number 
of square inches, and, hence, the total rupturing force for a given 
pressure, is greater in case of the large bore required by the round 
shot, so that, in this case, the actual bursting strain would not be 
one-half, but one-third less for the round shot than for the rifle 
bolt. But the resistance by friction, which we supposed equal, is 
not equal, but far greater in case of the rifle shell, so that it practi- 
cally requires a gun of at least twice the strength required by the 
round shot, to propel it at an equal velocity. 

Supposing the living force of the two shots to be equal, which is 
giving the rifle bolt an advantage that it does not possess in prac- 
tice, as already stated, the shape of the round shot still gives it an 
advantage. If the rifle bolt, in virtue of its smaller cross-sectional 
area, would just go through the armour, the round shot, of twice the 
area, would not go through, indeed, but it would do far more damage 
by smashing and cracking the plates, and making a much more dan- 
gerous fracture. A clean hole can be plugged, but a ragged 
crumbling fracture can hardly be stopped at all. 

This leads us to the second method of destroying the mail of ships 
—by smashing it with globes of extraordinary size and weight. 
The initial velocity of the 15-in. shot of the Rodman gun is as great 
as that of the Armstrong and Whitworth 80-pound bolts, Their 
living force, theretore, varies as their weight, that of the 15-in. shot 
being over five times that of the 80-pounder, and hence it would 
start a fracture in a plate five times as strong as one that 
the rifle bolt would break, because, although its cross sectional area 
is above six times that of the bolt, it would strike, theoretically, on a 
mere point, and practically on about the same space that the bolt 
would cover. If 80-pound shot, therefore, can penetrate such plates as 
the English frigates are covered, with the 15-in, shot are sure to smash 
great chasms in them every time they hit, But these globes are 
shells withal, having a 5-in. cavity within. So when they once get 
on the inside of the armour they are as good as so many broadsides 
in a wooden ship. This cavity is found not to impair their strength, 
as compared with solid shot of the same diameter. 

The success of the guns that carry these globes is complete. 
Captain Rodman’s method of casting them— cooling and hardeuing 
the bore first, and preventing the permanent strains due to the un- 
equal shrinkage of ordinary castings—and the use of his large- 
grained, slow-burning powder to overcome the inertia of the mass, 
at a low pressure first, and then get up the velocity, so as to reduce 
initial strain, have rendered it probable—almost certain—that 20-in. 
shots—shots weighing over half a ton—-can be employed. If the 
Government will develop the resources we have, in due time we 
need stand in no fear of any foreign invasion.—New York Times. 











AMERICAN ARTILLERY. 


Mr. Rossett, the special correspondent of the 7imes in America, 
writes as follows in one of his last letters from the “ seat of war :” 
The Americans, having made some very feeble experiments long 
ago on targets of sheet iron bolted together and screwed on wooden 
backs, arrived at the conclusion that they had exhausted the ques- 
tion of iron-cased ships, and looke 1 with indifference at the experi- 
ments of France and England to test the resisting powe s of rolled 
iron slabs; that is, the Government departments did; but many 
naval officers were solicitous that further trials should be made, and 
that one gunboat or large vessel, at least, should be built on the im- 
proved principles of either the English or the French constructions, 
or on plans of their own. It seems to be the opinion, however, 
among American naval officers that the increase in the size of 
ordnance must always prove superior to any resisting powers of 
iron, and, by a smashing blow of a large projectile ut a low velocity, 
they think they can break and crush in not so much the plates as the 
whole side of the structure to which they belong. ‘There is no more 
exhaustive work on the making of large ordnance in the world than 
the “Reports on the Properties of Metals for Cannon, and the 
Qualities of Cannon Powder, with an Account of the Fabrication 
and Trial of a 15-in. Gun, by Captain T. J. Rodman, of the 
Ordnance Department, United States’ Army. By authority of the 
Secretary of War. Boston, Mass. OC. H. Crosby, 1861,"—a quarto 
of upwards of 300 pages, copiously illustrated and got up by the 
Government at enormous cost. In this work are explained the 
principles on which the Rodman gun, now at Fortress Monroe, was 
cast, but the details, though most interesting and important to pro- 
fessional and scientific men, are so technical as to irritate the bulk 
of newspaper readers by algebraical formulw and seven columus of 
figures and decimaled battalions. One section relating to the trials 
of two 1lv-inch guns, one cast solid and cooled from the exterior, 
the other cast hollow and cooled from the interior, is most valuable, 
and goes far to justify Captain Rodman’s opinion in favour of nollow 
cast guns. Nor is anything of the kind with which I am acquainted 
equal in research and value to his experiments on cannon powder, 
and on the material for cannon ; indeed, the papers are a monument 
of scientific industry, patient investigation— a step marked by 
diagrams and illustrations of the most finished character. The 
results of his labour may yet be undeveloped, but I recommend our 
engineers, artillery officers, and gunmakers to study them. One 
result, however, is the Rodman gun. This piece of ordnance, once 
called the “Floyd” gun, from the unsuccessful strategist of the 
Southern army, who was Secretary of War tempore Buchanan, is 
190in. long, has a maximum diameter of 48°1, and weighs 49,099 Ib, 
The star-gauge does not show a variation of 1-000ih of an inch in 
the whole length of bore of 1din. 

The firing was commenced with 25 Ib. charges of powder, ‘Gin 
diameter each grain, and shells weighing 320 Ib. and 340 Ib., strapped 
to oak sabots of 11 1b. The charges were increased by 5 Ib. incre- 
ments of large grained powder up to 40 Ib., and trials were also made 
with a peculiar power called perforated cake up to 50 Ib. At 
28 deg. 35 min. the perforated cake 50 lb. charge threw a 346 Ib. 
shell 5,208 yards; 40 Ib. of coarse powder, with more than twice 
the maximum pressure of gas, threw a 330 Ib. shell at the sama 
elevation 5,088 yards; 35 Ib. at 6 deg. elevation, threw a 328 Ib. 
shell 1,976 yards. The time of flight of the first was 26-43 sec. ; of 
the second, 26°37 sec.; of the third, 6°93 sec. ‘The gun is intended 
for direct fire at short ranges. Horizontal fire, range 1,785 yards, 
gave four ricochets; mean velocity, 747ft. per second; greatest 
recoil 90in. ‘There are numerous experiments with the gun and its 
effects, and the conclusion seems to be that no construction on the 
water could stand the impact of such masses of iron, and that thick 
shells (one-third of exterior diameter) would be more effective 
against masonry or iron-clad ships than solid shot; for Captain 
Rodman disbelieves that a perfectly solid sphere of cast iron of even 
8in. in diameter, and of proper hardness, has ever been made. As 
soon as Captain Dahlgren has any leisure he intends to try some of 
his heavy guns against the strongest descriptions of iron plates on 
sections of shipping, and he is quite confident the large shell, fired at 
low velocities, will destroy them. In the qualities of iron the 
Americans say our standard is much lower than theirs, and Captain 
Dahlgren informed me he was surprised to find we were content 
with iron in our guns of such inferior fibre. 





Frencu Inon.—Accounts from Saint-Dizier state that the price of 
wrought iron is well maintained, in consequence of the difficulty of 
obtaining it from the ironmasters, who are unable to work for want 
of water. The same difficulty exists elsewhere, and for that reason 
many strangers had come to Saint-Dizier to purchase iron. The 
average price of cast iron is £5 5s. 8d. per English ton, but it is not 
expected that that price can be maintained when water becomes 
plentiful. Under this impression some ironmasters have offered to 
contract for the supply of cast iron at a long date at a reiucuon of 
from df. to 7f. the 3,000 kilogrammes. 
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JACK AND ROLLO’S SURFACE CONDENSERS. 
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Tuese improvements are by Mr. James Jack and Mr. David Rollo, 
of the Victoria Engine Works, Sandon Dock, Liverpool, and relate to 
the construction of surface condensers and feed-water heaters, and 
in the combination, arrangement, or distribution of certain parts of 
steam engines, 

The invention of “ improvements in the construction of surface 
co densers” relates, first, to the addition of a series of divisional 
plates to an ordinary tube or other surface arrangement, so that the 
cold water can be forced or passed in a certain direction in one divi- 
sional section of the condenser, and in the opposite direction in 
another section. Secondly, toasurface condenser having flat surfaces, 
a> plates or sheets placed horizontally or otherwise, so that both the 
steam to be condensed and the water shall have a spiral or back- 
wards and forwards direction given to them, And, thirdly, to a 
mode of fastening the tubes in a surface condenser, which is ac- 
complished by using an extra tube plate with apert ires, the tubes 
being tapered at the ends or fitted with tapered packing. 

The improvements in feed-water heaters, the system of placing 
the same in the exhaust passage between the cylinder and the con- 
denser being secured to Mr. Jack on the 14th day of October, 1859, 
by a patent numbered 2,345, consists of an arrangement of tubes 
in & suitable casing, giving greater surface for the action of the ex- 
haust steam, in raising the temperature of the water for supplying 
the boilers, and of arranging or connecting the feed-water heaters 
and the surface condensers together, so that the feed-water heaters 
can be used as part of the surface condensers, 

Fig. 1 represents a longitudinal section of a feed-water heater in 
position, and with direct communication to a surface condenser; 
Fig. 2, a plan of the same; and Fig. 4 a vertical section across ship. 
In these views the same letters indicate the same parts. «' repre- 
sents the casing ; ' the tubes arranged for the feed-water inside the 
same; c! the steam space; d' the feed-water entrance; ¢! the feed- 
water exit; /' the exhaust steam entrance; g' the steam passage 
between the feed-water heater and surface condenser; /' the con- 
denser casing; i! the tubes shown with condensing water in the 
same; j' the steam spaces; 4! the condensed steam withdrawal port ; 


! the cold water supply port; m! the cold water exit port. 











Fig. 5 represents a vertical section of an auxiliary boiler with an 
improved feed-water heater on the top of the same. ‘This boiler is 
necessary when fresh or distilled water only is used for feeding the 
Steam generators, and this supply is maintained by exhausting 
steam from the auxiliary boiler into the condenser; 2! shows the 
boiler proper; o! the water space; p! 
outlet: r! the steam entrance into the feed-water heater; s! a coiled 
tube through which the steam passes on its way to the condenser; 
?' the steam outlet, which is joined by a steam pipe u', necessary 
for carrying off the steam venerated in the feed-water; ¢! the 
feed-water entrance; w! the feed-water exit; 2! the furnace; y' the 
chimney or flue. , 

By injecting a stream of cold water into the exhaust steam spaces 
in the surface condenser and feed-water heater during the first few 
strokes of the engine, aready start is secured. When the feed and 
condensing waters are drawn respectively through the feed-water 
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heater and surface condenser there is placed between the feed-water | 


heater and surface condenser and the pumps a regulating valve or 
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heaters and surface condensers, there is placed between the pumps 
and the sea or source of supply, or between the pumps and feed- 

yater heaters and surface condensers, a regulating valve or tap. The 
ordinary air-pumps at present in use are retained so as to dispense 
with auxiliary engines and pumps. 

The “combination of certain parts of steam engines especially 
adapted for marine purposes” consists of arrangements or distribu- 
tions of the various improvements secured by Patent No. 2,345, of 
date the 14th day of October, 1859, and by Patent No. 1,674, of 
date the 11th July, 1860, both in the name of James Jack, in con- 
nection with the improvements hereinbefore mentioned, and also in 
connection with part or parts of engines at present in use. Where 
two compound or high and low pressure cylinder direct acting 
vertical engines are used it is preferred to place the feed-water 
heater between the condensing cylinders on the top of the surface 
condenser, which latter is aflixed between the connecting rods, the 
pumps being worked in a line parallel to the piston rod. Where two 
ordinary vertical direct acting engines are used it is preferred to 
place the feed-water heaters at the sides or back of the cylinders, 
and the surface condenser under the cylinders, by which means the 
pumps can be worked in a direct line with the piston rod. In hori- 
zontal engines the compound arrangement of high and low pressure 
cylinders is preferred, the feed-water heater and surface condenser 
being placed alongside or under small space is necessary, and this 
makes them suitable for ships of war. 

Fig. 1 represents a sectional elevation of a pair of ordinary in- 
verted cylinder direct acting engines; Fig. 2a plain view; and Fig. 3 
an end elevation of the same; F shows the steam cylinders ; G the 
pumps. 





EAST INDIAN RAILWAY. 

Tue directors of this company state in their report that the line to 
Delhi will be completed by the end of next year, and that in the 
meantime several new sections will be opened for tratlic. During 
the past half-year an additional length of 87 miles has been opened 
for tratlic from Cawnpore to Etawah, and there are, therefore, now 
in working order 248 miles in Bengal, and 210 miles in the North- 
West Provinces. The question of when it may be desirable to 
commence the construction of the Jubbulpore line remains in abey- 
ance. On the Bengal division, 248 miles in length, the permanent 
way and works have been maintained in efficient working order 
during the half-year at a cost of 7}d. per train mile. Th 
working expenses have been 45°69 per cent., or 7*-3 per cent. les 
than in the preceding half year. The number of passengers carri 
during the half-year e.ded the 31st of December last was 746, 
and during the past half-year, ending the 3: th of June, 
showing an increase of 156,659. Of the 893,553 passengers 
first-class, 34,424 second-class, and 850,362 third-class passe 
tonnage in goods and minerals, exclusive of parcels, carri: 
live stock, for the half-year ending the 3Uth of June last has been 
178,783 tons, against 135,779 tons in the preceding half-year. The 
amount of railway materials, included in the traffic returns of the 
past half-year, is about 17 per cent. The gross traffic receipts for 
the half-year ending the 30th of June have been £175,842, against 








tap, so that the spaces are always full, and in a like manner, when | £121,869 in the preceding half-year. The net traffic receipts from 
the feed and condensing waters are forced through the feed-water 


the opening of the line to the 30th of June have been £607,626. 
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The locomotives and other rolling stock are in efficient condition 
On the line in the North-West Provinces, 123 miles in length, the 
permanent-way and works have been maintained in efficient order 
at a cost of 81d. per train mile. The working expenses have been 
40-97 per cent., showing areduction of 8°57 per cent. on the preced- 
ing half-year. The number of passengers carried during the half- 
year ending the 31st of December last was 104,160, and in the 
past half-year, ending the 30th of June, 122,651, of which 
1,612 were first-class, and 2,384 second-class passengers. The 
tonnage in goods and minerals, exclusive of parcels carriages, 
and live stock for the half-year ending 30th of June last, has 
been 62,436 tons, giving an increase of 19,397 tons over the preceding 
half-year; part of this large increase, however, is due to the large 
quantities of grain carried during the late famine. The amount of 
permanent-way materials included in the traffic returns of the past 
half-year is about 25 per cent. The gross traffic receipts for the 
half-year ending the 30th of June last have been £63,685, showing 
an increase of £16,424 over the preceding half-year. The net 
receipts since the opening of the line for public traflic have been 
£115,464. The locomotives and other rolling stock are in excellent 
condition. ‘The general result of the half-year’s working on the 
two divisions of the line, as compared with the preceding half-year, 
shows an increase in the traffic of 155,150 passengers, 62,401 tous of 
woods and minerals, and of £53,059 in the net earnings, while there has 
been a decrease of 7-92 per cent. in the working expenses. In their last 
report the directors showed that the sum required to complete the line 






























to Delhi, beyond the £899,500 which they were then cugaged in raising, 
would be £2,900,000. They have raised the 899,500 in question, and 
£1,067,000 of the £2,900,000; so that for the main line they will 


require but £1,833,000 between the present time and the end 
of 1863. The board will take such measures to provide this sum as 
may appear best calculated to promote the interests of the company. 
Whether they look to the progress in construction, to the increased 
earnings of the line, to the decrease in the working expenses, or to 
the success which has attended their financial operations during the 
past half-year, the board think the shareholders will have reason to 
be well satisfied with the six months’ operations. The revenue for 








the half-year ending the 30th of June on the Bengal division, 


248 miles in length, amounted to £175,842, the expenses to £30,340, 
and the net balance to £95,502.. The revenue for the same half- 
year on the North-West Province division amounted, on 123 miles, 
to £63,685, the expenses to £26,092, or 40-97 per cent, and the net 


receipts to £37,593. 


F.B.S.. &c.--The Queen has 


Wituiam Farmeairs, LL.D., é 
1 Mr. Fairbairn, the 


offered to confer the dignity of knighthood | 





pr ‘nt of the British Association, in consideration of the eminent 
services he has rendered to science. It is understood that Mr. Fair- 
bairn has declined the honour. 

GUNs ON THE BrakeLy PrixcipLe 1s AmertcaA.—Mr. Russell, the 
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Times’ special correspondent, in writing of the late ar 
at Washington, states that many of the guns were “ Parrott 
made by the eminent founder at West Point—simple, workinan- 
like-looking pieces of artillery, with a thick iron band shrunk on 
over the breech, and their range is nearly as great as that of the 
Armstrong, and their cost very much less. 
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TO CORRESPONDENTS. 


Vol. xi. of THE ENGINEER can now be had from the office, price 188. _ 
*,* Soleo binding the volume can be had from the publisher, price 2s. 6d. 
each. 


*,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, d-c., to send their names and addresses, to 
ahich, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

J. B.C.— We know of no publications of the kind in either Canada or Aus- 
tralia. 

F. S. (Stony Stratford).— We do not understand what you mean by “ caleu- 
lating the diameter of the safety valve.” om 
T, G. L—We should not be disposed to recommend any increase in the subsidies 

now paid to the mail steamship companies. 

W. R. A. (Wakefield).—Refer to our advertising columns. In our last number 
the maker's card appeared in the middle column of the fourth page of adver- 
tisements. 

R. C. (Glasgow).—We have failed to discover the merits of your plan. It 
amounts too, as far as we can see, to the system pursued at the Forih and Tay 

erries. 

yn READER (Dublin).—Sir Charles Fox, of No. 8, Spring-gardens, 
is engineer of the line. This, we regret to say, is all the information we are 
able to give you. ; = 

T. A. (Deptford).—Mr. Allen's patent is not for the * rectangular bar,” but 
Sor altering the position of the block in the link, by raising the one and lower- 
ing the other at the same time, and vice versa. ‘ : : 

SUBSCRIBER.—A wrought iron girder shvuld have considerably more iron in the 
top than in the bottom flange, because wrought iron cannot bear compression 
as well as extension, and also to prevent buckling. 

E. B. (Black burn).— W’e believethat, within certain limits, a large fly-wheel saves 

wer, by taking the engine better over the centres. At the same time its own 
weight adds to the friction on the main journals. A large wheel, of course, 
requires more power to start it. : 

Youne 16, (Gloucester).— Your cogged wheels, unless of enormous weight, 
would be smashed the jirst time they were brought into gear at high speed. 

We know of no che p «rawing book. Messrs. Johnson, of 166, Buchanan- 
street, Glasgow, publish an excellent work at about two guineas, although we 
do not recoilect the price exactly. : 

Tuk BESSEMER Process.—Mr. Robert Mushet sends us a letter stating that he 
“has learned” that Mr. Martien had actually made steel and malleable 
iron, by his process, before the date of Mr. Bessemes’s patent, and that the 
iron was tough, malleable, and of excellent quality. As this has been a 
mutter in dispute, it would have been us well hid Mr. Mushet stated where he 
learned the fact. wh 

J. K. (Bristol).— Your plan will, doubtless, “ work,” yet it is of the same class 
of contrivances as that which, by its failure, led to the disaster on the 
Brighton line, A lever, which is to be struck by rapidly passing trains, is, 
we should think, liable to get out of order, and a great length of wire-rope 
would be apt to stretch to an inconvenient extent. You would require, we 
suppose, @ wire two or three miles long, according to the distance to be indi- 


cated. : 

R. E.—The link is hardly suitable for very early suppression of the steam, in- 
asmuch as the valve must then have a very short travel, thereby moving very 
slowly, opening the ports to a very short distance, and necessarily wire-draw- 
ing the steam. With lin. lap at each end, a 2hin. throw of the valve would 
open the ports but jin. When the friction of a surface is, say, one-tenth of 
the load, we understand that if a weight equal to one-tenth of the load were 
supported by a cord passing over a pulley, and attached to the load, the latter 
would begin to move. ; ? 

J. K. (Manchester).— Your brake could not be applied with graduated power. 
The springs would require constant attention to prevent their becoming in- 
sufficient. You could not descend inclines without steam, unless you previ- 
ously put off the brakes by the lever, and we apprehend, from an inspection 
of the model, that it might be inconvenient to throw on the brakes again while 
running. On this point, however, you might have no dificulty. Your brake 
springs appear to be your draw springs, and would accordingly require to be 
made strung enough for the latter purpose. 





GANISTER. 
(To the Editor of The Engineer.) 


$ir,—Can you, or any of your correspondents, state the composition or 
analysis of “ ganister,” the substance used by Mr. Bessemer to line the 
insides of his converting vessels ?—also, whether the application for such 
purpose is the subject of a patent? A. 
October 24th, 1861. 





A VOLUNTEER FIRE BRIGADE. 
(To the Editor of The Engineer.) 

S1r,—Permit me to call the attention of your numerous readers toa “ Cen- 
tral Volunteer Fire Brigade,” now forming. ; 

Captain Shaw, the superintendent of the Londou Fire Brigade, has 
expressed himself highly in favour of the movement, and will render the 
new brigade all the assistance in his — - ; ; 

The only expense volunteers will put to will be their uniform, which, 
it is estimated, will not cost more than £5. ' 

I shall be happy to receive (by letter) the name of any gentleman wish- 
ing to be enrolled as a member. : - 

A public meeting for organising the brigade will shortly be announced. 

Cuak.ks B. Kine, M.E., Hon. Sec. (pro tem). 

City News-rooms, 103, Cheapside, E.C. 
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THE ARMSTRONG GUN. 











WE shall have greatly mistaken if we are not now near 
deliverance from the five years’ delusion of the so-called 
“ Armstrong gun.” In actual range it has been exceeded 
by Mr. Lynal Thomas's rifled gun; in penetrative power 
at short range it is notoriously inferior to the ordinary 
cast iron service guns, throwing a projectile of even less 
weight ; in cost it is very far more expensive than any 
other gun, even when made of bronze or of steel, and in 
the essential qualities of reliability in action it would 
appear, from all the experiments that have been made, 
that it is inferior to any and every gun yet produced. As 
for great range, say beyond three miles, there is no advan- 
tage that any one can assign. But even if ten-mile ranges 
were desirable, it would require only that the gun em- 
ployed should be able to withstand proportionate charges 
of powder, exploded behind long projectiles of compara- 
tively small diameter. Given, an unburstable gun and 
almost any —_ under twenty or thirty miles would be 
practicable. ong range, with a given form and 
weight of projectile, is solely, however, a question of 


so many pounds of powder and of the strength of 
the gun. Powder is so cheap that, so far as its cost is 
alone concerned, it is almost immaterial what quan- 
tity be used, and, as for the other and far more 
important condition—strength of gun—it is sufficiently 
known that the Armstrong gun in no way approaches to 
the greatest practicable strength. Captain Halsted, in a 
letter to the Times, states that the Stork gunboat has had 
no less than four 100 Ib. “ Armstrong” s in succession, 
the first, second, and third having failed, one after the 
other. Even if no Armstrong gun had actually cracked or 
burst, we know that it is made of a material having but 
little greater tensile strength than good bronze, and hardly 
more than one-half the cohesive strength of the guns made 
by Krupp, or of those made for Captain Blakely, of mild 
steel (a material with which Sir William Armstrong pro- 
fesses to be unable to succeed). But a good gun metal 
requires other than tensile strength. The first effect, on 
the explosion of a charge within the gun, must be a 
tremendous compression, the metal on the inner surface of 
the bore being struck violently by the exploding powder. 
This action can only be withstood by a hard material, or, 
in other words, by one offering great resistance to com- 
pression. In this regard cast iron is three times stronger 
than wrought iron, and thus, in one important respect, the 
ordinary cast iron service guns have a three-fold advantage 
over the Armstrong guns. Steel, however, is still stronger 
in resisting a compressive strain than cast iron, and thus, 
for both tensile and compressive strains, steel, if properly 
selected, is the best material. By steel we do not mean the 
highly carbonised brittle substance of which cutlery is 
made, but a moderately carbonised steel, having all the 
toughness of, with one-half more cohesive and crushing 
strength than, the best wrought iron. Common sense 
teaches us that for resisting the greatest strains the 
strongest material is required. In steam boilers we 
can maintain any pressure we choose, but were there 
any circumstances which required that we should carry 
the very highest possible pressures, wrought iron 
would have to be abandoned and steel substituted at once 
as a material for boilers. In guns, modern practice is tend- 
ing to the point where ordnance shall bear the maximum 
strain—where the heaviest elongated shot, exposed to all 
the resistance of rifling, shall be projected by the heaviest 
charges of powder. In this movement it is idle to seize 
upon wrought iron. Steel, so far as we now know, is the 
only material promising the necessary powers of resistance. 
As a material for guns it has been tried and its strength 
proved. Most of the continental armaments are being 
made from it, it has been used with success by Captain 
Blakely and Mr. Bessemer, and when a moderately car- 
bonised steel is employed, it has been invariably found to 
resist the explosive action of gunpowder better than 
wrought iron. When we have steel guns the Armstrong 
manipulation must be abandoned, because steel does not re- 
quire to be coiled and welded and shrunk, one ring upon 
another, but, being homogeneous, it can be cast in any 
shape and bored out at once, dispensing with everything 
which characterises the Armstrong mode of gun-making. 

Wrought iron, history tells us, was the first material ever 
employed for gun-making. It has been employed for 
centuries, and by almost all civilised and by many half- 
civilised nations. After the introduction of cast ordnance, 
the use of wrought iron for the same purpose was dropped 
for longer or shorter periods, but its use has been re- 
sumed periodically, always however with unsatisfactory 
results. The old wrought iron “ bombards,” some of 
which, four and five centuries old, and of enormous 
calibre, are still in existence, were found to be danger- 
ous at both ends. So were the —— iron guns 
made, two centuries ago, all over the Continent, and 
so were those made some fifty years ago in France. 
Nearly twenty years ago a very large wrought iron gun, 
curiously named “ Peacemaker,” burst while being tired 
on board the United States steamer Princeton, and by this 
accident the Secretary of the American Navy, and two or 
three other leading officials of the United States’ Govern- 
ment, were instantly killed. The failure of the Nasmyth 
and the Horsfall guns asorded further confirmation of the 
untrustworthy qualities of wrought iron for ordnance. 
Should it come to very large Armstrong guns, we must be 
prepared for similar disasters. If we are not prepared to 
adopt steel at once, we should strengthen some of our cast 
iron guns by shrinking steel tubes within them, just as 
Mr. Beattie, of the South Western Railway, shrinks steel 
tubes within the cast iron cylinders of his locomotives. 
This mode of reducing the diameter gives great additional 
strength, and should be adopted for adapting our cast iron 
guns to rifled projectiles, where such projectiles are re- 
quired. 

IRON BRIDGES. 

In his generally excellent work on cast and wrought 
iron bridges, Mr. Humber refers (page 54) to inverted 
arches in terms which would seem to ng | that they were 
inadmissable. Speaking of suspension bridges, he says 
that their “ principle is that the chain shall be sufficiently 
“ flexible to adapt its form to any load that may occur, 
“ whereby we ensure it against the occurrence of any but 
“a direct strain. If we attempt to render the chain itself 
“rigid, we must evidently vitiate this principle of its 
“ action, and, in fact, we reduce it to the condition of an 
“ inverted arch, hence it follows that we must leave the 
“chain perfectly flexible.” If the necessity which Mr. 
Humber here insists upon—perfect flexibility—is merely 
conditional upon a perfect supportof the load by the direct 
cohesive resistance of the chain, we can understand him. 
But if he means it to be taken that no bridge, supporting its 
load generally upon the suspension principle, can be pro- 
perly subjected to any compressive strain in the suspension 
chords, we must dissent from the conclusion; at the same 
time offering space for a proper discussion of the subject by 
our correspondents in our own columns. ‘To our minds it 
appears that no principle of bridging is so important as that 
of the inverted arch, when the arch is made of wrought 
iron, or any other material having proper tensile strength. 
That the strain within such an arch would not always be 





that of tension alone does not appear to be an objection 


greater than the circumstance that, in ordinary arches, the 
strain is seldom, if ever, one of compression alone. In metal 
arches, especially, the ribs are to a greater or less extent 
irders, sustaining tensile strains at the bottom flanges. In- 
leed, in Mr. Page’s bridges in which, with wide spans of but 
little rise, more than one-third of each rib is formed of 
wrought iron, this is especially designed as a girder. 
Now, bearing in mind that, in a suspension bridge, the 
strains are exerted in opposite directions from those which 
they would take in an arch, an otherwise perfect analogy 
exists between the two structures. The same irregularities 
of load which would throw the chains of a suspension 
bridge out of shape would tend, when brought to act upon 
an arch, to break the ribs across at some point in their 
length. An “ arch of equilibrium,” in which the line of 
strain took the true catenary form, would, indeed, be some- 
thing worth seeing, could one be found. And it would 
seem sufficiently obvious, upon the face of the question, 
that the same means which serve to preserve an arch 
from destruction by a load exerting a strain in a direction 
not coincident with the axis of the arch (this axis being 
invariable), must also serve to maintain the form of an 
inverted arch similarly loaded. Just as the ribs of an 
ordinary arch are made so deep that the line of strain, 
under most if not all loads, shall pass through them, so 
should the corresponding ribs of a suspension bridge be 
deepened. Arches, when made of cast iron, have of 
course great power of resistance to compression, every 
square inch of section of the ribs being capable of sup- 
porting a crushing strain of about 50 tons, but the resist- 
ance to rupture, at the bottom flange, is but 7 or 8 tons per 
square inch, and from this cireumstance, as well as the 
danger of buckling when the span is considerably in- 
creased, very wide cast iron arches are impracticable 
unless great width of roadway, great depth of ribs, and 
a corresponding quantity of cross bracing are also resorted 
to. Wrought iron arches, of which we have lately had one 
or two examples, are still less admissable, inasmuch as the 
crushing strain of wrought iron is but about one-third that 
of cast iron, and unless excessively thick ribs be employed, 
the liability to buckling is still greater. But an inverted 
arch of wrought iron appears to be the best possible appli- 
cation of material in bridging, and we confidently antici- 
pate that it will soon receive due attention from engineers. 
The inverted arch would possess the absolute strength of 
the suspension bridge, made of the same material, and also 
the stability of the ordinary arch. The ends ofthe inverted 
arch being supported by towers and back chains, in the 
ordinary manner of suspension bridges, the roadway could 
always be kept as lowas might be desired, at all events as 
low as with an ordinary suspension bridge, or with a hori- 
— girder with the roadway supported by the bottom 
ange. 

Taking Mr. Fowler's railway bridge at Pimlico, we have 
an example of four spans of 175ft. each, formed of wrought 
iron ribs of light section. Were the ribs of these arches in- 
verted, so as toact by tension, their absolute strength 
would be doubled, there would be no chance of buckling, 
and the heavy spandrils of the bridge would be replaced by 
light rods, acting also by tension. At the same time the 
roadway of the bridge might be considerably lowered, 
thereby easing the heavy gradients by which the work in 
question is now approached on either side. We are con- 
vinced that the more the subject of bridges is considered, 
the more apparent will the merits of inverted arches be- 
come. They are applicable to enormous spans, say 2,000ft. 
or 3,000ft. in width; indeed, inverted arches of steel 
would be practicable and economical in spans of nearly or 
quite a mile in width ; and, at the same time, their sta- 
bility would be equal to that of the arched metal bridges 
now standing. Saying what we have, we leave the subject 
open for the discussion of our correspondents, many of 
whom, we know, are abundantly qualified to deal with it 
as its importance deserves. 


THE ROLLING OF SHIPS. 


Ir is to be hoped that advantage will be taken of the 
trial cruise upon which the Warrior has started, for the pur- 

se of ascertaining, if possible, some facts that will help 
inthe elucidation of that important problem—how must 
we modify the forms of our ships in order to reduce the 
violence and extent of their rolling motions more than 
heretofore? The enormous increase of passenger traffic 
over the ocean, and the new necessities for steadiness inthe 
gun platforms of our war ships that have lately arisen, 
render the solution of this problem more than ever desir- 
able, and it is highly probable that a ship carrying many 
hundreds of tons of iron above the water line will give 
rise to some new phenomena well worth recording, espe- 
cially if she succeeds in finding the gale for which, as some 
people allege, she has gone expressly to search. 

In a recent article upon the Great Eastern we drew at- 
tention to the difficulties of this question, and to the in- 
vestigations which Dr. Woolley and Mr. Froude are 
making—the latter at the request of the late Mr. Brunel, 
and principally in connection with the great ship. Since 
that article was written we have taken some pains to put 
ourselves in possession of further information on the sub- 
ject, and believe we can now at least help to clear away 
some misconceptions that exist respecting it; and by doing 
so we may, perhaps, stimulate further observation and 
inquiry in other quarters. 

‘here are some people, we find, who think that the 
whole treatment of the rolling of ships may be limited to 
an investigation of the effects which waves produce upon 
them ; ne who further suppose that these effects may be 
completely investigated upon one of two hypotheses, ‘The 
first pn is, that waves expend all their force upon 
a ship by exerting a series of blows upon her; the second 
is, that waves act upon a ship merely as they would act 
upon the body of fluid which she displaces, if she were 
not there to displace it; or, in other words, that a ship 
may be considered to form virtually a part of each wave 
itself as it passes her, receiving no other impulses from it 
than those to which its own constituent masses are sub- 
jected. (In this latter hypothesis it is not intended, of 
course, to imply that a ship floating freely in a sea-way 
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would never experience anything in the nature of a blow 
from a wave, but only that such blows would be of an 
exceptional character, and would not materially affect the 
general motions of the vessel.) So far as we can dis- 
cover, however, no one of any note has ever put the first 
of these hypotheses forward. It is true that Dr. Woolley’s 
name has been loosely connected with it in one instance ; 
but the whole tenor of the reverend doctor’s disquisition, 
in his paper on the mathematical theory of naval archi- 
tecture (read in March, 1860, at the Institution of Naval 
Architects), is adverse to it. He certainly said, “We 
“can easily conceive how, in a storm at sea, a succes- 
‘sion of blows synchronising with the oscillations of the 
“vessel might become dangerous, and even fatal ;” but he is 
manifestly here stating an exceptional case, and the con- 
text plainly enough shows that his views are wholly in- 
compatible with the doctrine that the action of the waves 
is limited to the mere impression of blows upon the ship. 
In point of fact, he distinctly expressed his preference for 
the theory according to which a vessel floating on waves 
would tend to incline with the inclining surface of the 
water in very much the same way, and for very much the 
same reason, that she tends to keep upright in still water. 
The passage in which this preference is stated is so clearly 
written, and throws so much light upon the general 
question, that we will quote it at length :— 

“ There is yet another way in which this question may be viewed. 
Neglecting the alteration of the resultant fluid pressure produced by 
the disturbing forces causing the waves as being very small com- 
pared to gravity, we may consider the wave as producing only a 
change of form of the free surface of the water, and causing a vary- 
ing inclination in place of horizontality. Suppose, then, the 
vessel to pass from a horizontal position to the back of a wave, the 
immediate effect (supposing equal volumes of displacement to be 
always cut off) will be to carry the centre of gravity of displacement 
out of the vertical line in which the ship’s centre of gravity lies, 
and on the side on which the wave lies; hence arises a moment 
tending to move the ship round an axis and from the wave—in fact, 
to bring her round so as to be more or less parallel to the face of the 
wave, the position of rest being that in which the centre of buoyancy is 
vertically below the centre of gravity, aud, consequently, on the side 
opposite to the vertical through these points when the ship lies with 
the water-line horizontal. This point, and the moment to bring the 
ship round to the corresponding position, vary; when the vessel 
reaches the crest the position of equilibrium is the same as if 
there were no wave, and afterwards it inclines to the other side. 
Now the readiness with which the vessel conforms to these con- 
ditions depends on the magnitude of the moment of the inclining 
force ; and this will be greater or less, according as the centre of 
buoyancy, through the effect of change of water-line travels 
to a greater or less distance from its original position, that is, 
according as the wedges suddenly immersed and emersed have a 
greater or less moment—in other words, as the vessel has more or 
Jess natural stability. The effect, then, practically, would be to 
make the ship approach a position parallel, or nearly so, to the face 
of the wave, and that in a greater or less degree, and with more or 
less violence, as she has greater or less natural stability, and as her 
centre of gravity is higher or lower. It will be seen that this 
mode of viewing the motion would make the motion itself not 
unlike that we have already considered as resulting from a sup- 
posed tendency of the vessel to maintain such a position in conse- 
quence of the mean fluid pressure assuming this direction. I 
confess that to my mind this account of the motion is most satis- 
factory, and seems most in accordance with the known principles 
of mechanics.” 

In this paragraph we have presented to us, not merely a 
proof that Dr. Woolley is no advocate of the sufficiency of 
the “blow” theory, but alsoa statement of what really are 
the principal hypotheses respecting which men of. science 
are divided. The first is that which Dr. Woolley states 
here at length, and to which he gives preference ; the 
other is that in which the motion of the ship is attributed 
to changes in the direction of the resultant pressure of the 
fluid upon her as waves pass under her, and which treats 
the ship, as we have before said, as virtually part of the 
fluid itself. This view of the matter is rejected above by 
Dr. Woolley as less satisfactory, and less in accordance 
with known mechanical principles, than the other; but it 
is, nevertheless, accepted by Mr. Froude as the true view, 
and he has accordingly based his whole investigations 
upon it. If we can aid our readers to discern which view 
has the most to commend it, or even if we can only suc- 
ceed in stating clearly the grounds upon which the two 
views respectively rest, we shall contribute, we believe, 
something decidedly useful to the discussion. 

The simplest way of stating the former view is this, 
probably : When a vessel of ordinary form is inclined from 
the upright position in still water, through a given 
angle, her centre of buoyancy (or centre of displacement 
is no longer vertically beneath the centre of gravity, oe 
the vessel is consequently caused to turn round a longitu- 
dinal axis—with a force the moment of which is propor- 
tional to the horizontal distance between her centres of 
gravity and buoyancy—until she is restored to the upright 
position. Now, if instead of the vessel being inclined in 
the fluid, the fluid had been inclined about her (had that 
been possible) through an angle equal to her supposed 
inclination, then manifestly the same portion of the ship 
would have been immersed in the fluid in the one case asin 
the other. And this is precisely what we may suppose to 
happen when a ship floats upon the slope of a wave. 
Instead of er inclination altering, it is that of the water 
which changes, but the effect is precisely the same in both 
‘ases, in so far as the immersed volume is concerned. ‘The 
effects of the turning foree which comes into play will not, 
however, be the same, either if we suppose the resultant 
fluid pressure to act vertically upwards, or if we assume 
that it acts at right angles to the wave slope: for, in the 
former case, this force will act upon the arm of a lever 
equal to the whole horizontal distance between the centres 
of gravity and buoyaney ; and in the latter, the forces of 
buoyancy and gravity will not act in opposite directions. 
Moreover, equilibrium will not be attained in the latter 
case until the ship has rolled Jeyond the position in which 
her ordinary water line, or her decks, would be parallel to 
the fluid surface, because in that position her centre of 
buoyancy would manifestly not be beneath her centre of 
gravity, and, until that condition were fulfilled, equili- 
brium could not exist. Consequently, according to this 


view, the ship would roll through an angle somewhat 
greater than the slope of the wave; but her motions 
would, nevertheless, be closely analagous to those of a ship 





forcibly inclined in still water, and then left free to oscil- 
late; each wave, of course, corresponding to a fresh 
forcible inclination. We certainly must say that, in this 
view of the question, we discern nothing in violent oppo- 
sition, or, indeed, in opposition at all, to the recognised 
principles of hydrostatics or mechanics; and so far we 
agree with Dr. Woolley. 

Mr. Froude, however, is by no means deficient of some- 
thing to say in favour of the view which he has taken. He 
starts, we believe, by assuming—what we shall all willingly 
admit—that the resultant ofall the forces which keep a sur- 
face particle of a wave in momentary equilibrium is perpen- 
dicular tothe wave surface; and,similarly, that the resultant 
of all the forces which keep any little aggregate mass of 
such particles in such equilibrium is likewise perpendicular 
to that surface; so that the resultant fluid pressure acting 
upon the surface of a wave at any point, is inclined to the 
vertical, just to the same degree as the wave is inclined to 
the horizontal at that point. An obvious analogy exists 
between a fluid particle, cr set of fluid particles, poised upon 
a wave surface, and a marble, or cupful of liquid, placed 
upon a moving board. In order to keep the marble or 
the cupful of liquid at rest, while the board is moved 
about considerably, it will manifestly be necessary to 
incline or “cant” the board, just as the wave surface is 
inclined, with its fluid particles and masses balanced upon 
it. In pursuance of the suggestions conveyed in these 
facts Mr. Froude tried a very curious experiment. He 
formed a small cork float, somewhat like a life-buoy in 
shape, and fixed upon it a small mast, inclined so as to 
bring the top of it over the centre of the float. From this 
mast he suspended a plumb-bob, having its centre at the 
level of the float’s centre of buoyancy, and occupying, 
therefore, in still water, the centre of the ring. When this 
little instrument was set afloat upon waves, it was found 
that the plumb-bob, although free, always remained in the 
middle of the float, the plumb-line following the inclina- 
tions of the float exactly. Mr. Froude stated, we believe, 
that, when tried in the sea, the same phenomenon was 
always exhibited by the instrument, even when the float 
rested in the hollow front of a wave, with the mast pointed 
somewhat downwards! From this and other like facts he 
infers that the surface of a wave is, to its own particles, or 
to small bodies, floating upon it, virtually /eve/, and that 
consequently, such particles or bodies would naturally be 
compelled to float upon the wave in just the same 
positions (relative to it) as if the wave surface were really 
level. 

Now, if these things be true, and if we were entitled to 
consider that a ship is subjected to precisely the same con- 
ditions as the water which she displaces would be if there, 
the problem before us would, indeed, be greatly simplified. 
But is this the case? May we take it for granted that a 
line-of-battle ship, or even a brig, upon an Atlantic wave 
really ‘resembles the little 4in. cork float in so far as its 
amenability to these (apparently exceptional) conditions of 
equilibrium are concerned ? Mr. Froude thinks that it may. 
He assumes that the ship accepts the dynamic conditions 
of an equal volume of the fluid (equal, we mean, to her 
displacement), and actually conforms to them. He is far 
too wise to leap to this conclusion, however, from the in- 
vestigation of the equilibrium of surface particles alone ; and, 
accordingly, he investigates the circumstances of particles 
situated away from the surface. He admits that in com- 
paratively shallow water the resultant of the pressures 
acting upon a particle of water cannot usually be parallel 
to the resultant acting upon a surface particle; but he 
contends that, in deep water, these resultants will practi- 
cally be parallel for moderate distances down from the surface. 
Just as it is true that the position of momentary equili- 
brium for a “stabilised” surface particle is that in which 
the axis of equilibrium of the particle is perpendicular to a 
tangent to the wave surface at that point, so, he avers, 
it may be practically assumed that, for a particle suspended 
at a moderate depth immediately below it, the position of 
momentary equilibrium is that in which the axis of equili- 
brium of the lower particle is parallel to that of the upper. 
And from this he advances to the doctrines that a ship may 
be considered as a mere substitute for an aggregation of 
surface and immersed particles—that she accepts their 
aggregate dynamic conditions—that her position of 
momentary equilibrium must be the mean of the positions 
that belong to them—and, finally, that this is appro.xi- 
mately the position in which her axis of equilibrium, or say 
her mast, is at right anglesto the surface of the wave. It 1s 
upon this basis that he builds a mathematical fabric, within 
which new modes of improving our ships are to be de- 
veloped. 

We have now stated the two antagonistic views as 
clearly as we are able, and the statement has occupied so 
much space that we must defer the further discussion of 
the subject to another opportunity. We must remark here, 
however, that the views which Dr. Woolley and Mr. Froude 
respectively favour most are at a decided, although not 
extreme, variance as regards the assigned positions of 
equilibrium for a ship floating on the slope of a wave. The 
former view assigns a greater inclination from the upright 
than the latter, as will appear from what has been said. 
It clearly is of the greatest importance to ascertain, if 
possible, which of these theories is true or nearest the 
truth. 


LOCOMOTIVE POWER. 


IN referring again to the power of locomotives, it may 
be as weil to call attention to the various modes in which 
this power is stated and understood by engineers. Steam 
tractive power, or draught, adhesion, and boiler power, or 
evaporative capacity, are occasionally taken, promiscuously, 
the one for the other. Yet, if we regard the pressure in a 
locomotive boiler as fixed at, say, 126 lb. per square inch, 
the mere dimensions of the evlinder and driving wheels 
will give us no idea of the horse-power of the engine, 
neither will the weight on the driving wheels. And at 
the same time a knowledge of the mere evaporative 
capacity of the boiler will afford us no exact information 
as to what weight of train the engine may be able to move, 
either on a level or on a gradient of given inclination. 





For, disregarding velocity, an engine might be constructed 
with a boiler no larger than a coffee pot, which should, 
nevertheless, be capable of moving a train of 1,000 tons, 
and so, too, disregarding the dimensions of the cylinder 
and driving wheels, an engine, the boiler of which should 
be capable of evaporating 300 cubic fect of water per hour, 
might be incapable of starting a train of 100 tons ona 
level. 

Let us, then, examine these different incidents of power. 
If we bear distinctly in mind that “ power” is not the mere 
pressure acting upon a mass, or the draught of a train, 
but the product of such pressure or draught into a definite 
speed, we shall have no difficulty. To say that a loco- 
motive will take a train of 500 tons weight on an incline 
of 1 in 209 is no expression of power, but one, merely, 
of draught. And to say that a locomotive moves a train 
with a force of 1,000-horse power carries no information, 
either as to the weight or resistance of the train, or as to 
the speed of motion. The tractive power or draught of an 
engine may be considered as the “dead pull” which it is 
capable of exerting on the draw-bar, although in reality 
the resistance of the engine and tender are included in its 
draught. Considered abstractly, the tractive power of an 
engine is irrespective of its evaporative power, and de- 
ducible from the total pressure on the pistons and the pro- 
portion between the length of their double-stroke and the 
circumference of the driving wheel. Thus the pressure or 
mere intensity of force with which the driving wheels 
tend to roll forward, at their peripheries, is as much less 
than the total pressure exerted at the same instant upon 
the pistons as their own motion, in any given time, is less 
than the motion or speed of the rims of the driving 
wheels. A driving wheel 7ft. in diameter is almost 
exactly 22ft. in circumference, and if the pistons have a 
stroke of 22in., thereby moving 3ft. Sin. at every double 
stroke, or through a distance equal to one-sixth the cir- 
cumference of the driving wheels, a total pressure of 
30,000 1b. on the two pistons will correspond to a trae- 
tive force of 5,0001b. at the peripheries of the driving 
wheels. In other words, were they furnished with teeth 
taking into corresponding teeth in racks in the rails, the 
pressure exerted against such racks would be 5,0001b. 
To find the tractive power of the engine we would appear 
to need, therefore, the area of the pistons, the pressure per 
square inch, the length of the stroke, and the cireum- 
ference of the driving wheel. Thus representing the area 
of one piston by a, and that of both pistons by 2, the 
pressure per square inch by p, the length of the stroke, 
say in inches, by /, and the circumference of the driving 
wheel by C, we have for the tractive power, 


To determine the area of the piston requires, however, 
either some calculation or a reference—inconvenient, per- 
haps—to a table of circles. So, also, does the determina- 
tion of the circumference of the driving-wheel, for we are 
accustomed to measure wheels of all kinds, not by their 
circumference but by their diameters. We may in- 
quire, therefore, if there be any more simple formula 
than the one above given. Here we shall find that 
Pambour, who went over the whole ground, years ago, 
has furnished us with exactly what we require. Bear- 
ing in mind that the area of a circle may be obtained 
as well by multiplying half its diameter by half its cireum- 
ference, and with the same accuracy as by squaring the 
diameter and multiplying the product by °7854, we may 
take the following expression for the area of a circle, 

da dx 
Be 2, 





x representing the ratio of the circumference of a circle to 
its diameter, say 3°14159. Then, if p represent pressure in 
Ib. per square inch, / length of stroke, say in inches, and D 
the diameter of the driving wheel, also in inches, we shall 
have, 
$f 2p2l 
T= ——— 
De 
This formula is rather a formidable one, but when we 
discover how readily it may be simplified we shall find it 
preferable to the one previously stated. For the cha- 
racter x, occurring as it does both in the numerator and 
the denominator, may be cancelled at once; whence 
¢ 4 = “4, and this multiplied by the 2’s in the numerator 
becomes simply d*. Collecting the remaining quantities 
we have, 
T= Ppl 
ed, 
or, verbally, the square of the diameter of the cylinder in 
inches, multiplied by the pressure in Ib. per square inch, 
and this product by the length of stroke in inches, and 
the final product divided by the diameter of the 
driving wheel, taken also in inches, gives the tractive 
power. Of course this formula, except that it is derived 
from the statement, in extenso, of the problem, has no 
apparent relevancy to its object. It requires the square 
of the diameter of one piston instead of the area of both 
pistons; and although the square of the diameter would 
give what we understand as circular inches, the pressure 18 
to be taken, nevertheless, as so much per square inch; the 
length of a single and not that of a double-stroke is taken, 
and the diameter instead of the cireumference of the driving 
wheel is required. ‘These anomalies are only apparent, how- 
ever, inasmuch as the formula is derived from an expression 
admitting of no dispute. It is the simplest that can be 
used, and the exact correspondence of its results w ith those 
of the round-about statement already given can be easily 
yeritied. The pressure p, is, of cowrse, in all fi rmul, to be 
taken asthe average pressure per square mca throughout 
the stroke, as obtained from an indicator diagram, or other- 
wise. If it be found to be 50 Ib. per square inch, an engine 
with 15-in. evlinders, 20-in. stroke, and 60-in. (5ft.) wheels, 
will have a tractive force of 3,750 1b., a result at which 
many of our readers will have, doubtless, arrived by mental 
calculation alone. This “tractive power” is quite 1Te- 
spective of the actual power, or horse-power of the engine, 
inasmuch as, with a boiler of a certain capacity, the trac- 
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tive foree may be exerted at but ten miles an hour, while, 
in another case, the same traction may be maintained at 
sixty miles an hour, the actual, or horse-power, being six 
times greater in the latter than in the former case. 

The exertion of a given tractive power presupposes that 
the weight on the driving-wheels, or at least on all the 
wheels coupled together, is such as to secure a friction of at 
least the same amount. If the friction or adhesion of driv- 
ing-wheels be taken as one-sixth of the weight, a tractive 
force of 5,000 Ib. would require a weight, on the propelling 
wheels, of 30,000 Ib., equal to 13 tons 8 ewt., nearly. This 
adhesion, without which we should have to return to 
Blenkinsop’s toothed driving-wheels and rack-rails, is, 
obviously, quite independent either of the actual tractive 
power, or of the boiler power of an engine. Thus, other 
things remaining the same, to reduce the diameter of the 
driving-wheels of an engine one half would double the 
tractive force, while, inasmuch as the small wheels would 
be lighter than those which they replaced, the adhesion 
would be in the same proportion diminished. The boiler 
power, or horse power, would, at the same time, remain un- 
affected. 

The consideration of these details will be useful to most 
young engineers, and will, perhaps, not be amiss with men, 
here and there, whose professional fame is already established. 


LITERATURE. 


The Ofice and Cabin Companion for Engineers and Officers of 
Steai Vessels ; consisting of Observations, Rules, and Tables to 
facilitate such Caleulations as Naval Officers and Engineers are 
called upon to Make. By J. Suton Hoxxanp, Assoc, LNA, 
Chief Draughtsman in the Steam Branch of the Controller of 
the Navy’s Department; formerly Chief Engineer R.N. Lon- 
don: ArcHtry and Co., 106, Great Russeil-street, Bedford- 
square. 1561. 

Frew men have had such excellent opportunities of finding 
out what naval officers and engineers require to have put 
into their hands as Mr. Holland, and few men would have 
known how to use them better than he. The appearance 
of his name upon the title-page of the little work before 
us, assured us, as soon as we saw it, that we had at last 
secured an engineer’s pocket-book, or “cabin companion,” 
as it is here called, in which perfect clearness of treat- 
ment was combined with no less perfect accuracy in de- 
tail; and an examination of its pages entirely confirms 
our anticipation. So satisfied are we that the author has 
supplied a very necessary work in a very admirable manner, 
that we have no hesitation in predicting the almost uni- 
versal use of this hand-book among marine engineers and 
naval officers. 

The basis of the book—in fact, nearly its entire contents 
—were prepared for the author’s own convenience and use, 
which fact, of itself, tells very much in favour of its prac- 
tical value, when we remember that the author’s daily 
business is to perform those investigations and calculations 
which marine engineers and naval officers have less fre- 
quently to make. No books are so valuable as those which 
are originally written to supply one’s own necessities ; and, 
at the same time, no one is so likely to devote proper care 
to the printing of tabular, and other information, as he 
who daily experiences the need of absolute accuracy. On 
both these accounts Mr. Holland’s work will secure special 
favour. With regard to the second of these features, he 
tells us, in his pretiace, that “ the table for finding the true 
mean speed of a vessel was calculated as much to ensure 
accuracy as to save time, the author never having had the 
luck to fall in with a table that gave apparent speed in a 
correct manner; one table, in much use, containing over 
33 per cent. of errors.” The author’s tables, on the con- 
trary, have been calculated in duplicate with great care, and 
the proofs have, we know, been revised with no less regard 
to reliability. 

The volume begins with a neat essay upon “ Work,” in 
the course of which the distinctions between pressure, 
power, &c., are well defined, and modes of calculating 
horse-power, both nominal and indicated, are explained, 
with practical illustrations fully worked out. In this sec- 
tion of the book three tables, which require notice here, 
are given. ‘lable I. consists of three columns, and is de- 
signed to shorten the work of calculating nominal and in- 
Gicated horse-power. In the first column are given dia- 
meters of cylinders, from 6in. up to 120in., rising by 
eighths-of-an-inch up to 60in., and by quarters and halves 
of inches afterwards. In the second column are given the 
corresponding decimal numbers obtained by dividing the 
areas of two cylinders of these respective diameters by 
33,000 ; consequently, to find the indicated horse-power of 
an engine, it is only necessary to multiply the proper 
number taken from the second column by the velocity of 
the piston and by the mean pressure per square inch. In 
the third column other numbers are given, which only re- 
quire to be multiplied by the contract or nominal velocity 
of the piston in order to give the nominal horse-power. 
Table Il. resembles ‘Table 1.; but is constructed specially 
to give all the odd sixteenths, eighths, and quarters of an 
inch in the cylinders of the vessels of the Royal Navy. 
Table U1. gives the nominal velocity of pistons in feet per 
minute, according to Boulton and Watt’s practice, extended 
by means of the formula V= 129-7 S° ss, the author 
having found, by trial, that this formula is the only one 
which corresponds to Boulton and Watt's practice, and 
therefore the only one by which that practice can legiti- 
mately be extended. We need not say one word in proof 
of the value of these tables. 

The next article in the book is on the relation between 
the power and speed of steam vessels, and sets forth the 
considerations which led to the employment of the well- 
Speed 3 x Mid. See. | Speed 3 Disp. 2, 

Indicated Power Indicated Power 
as measures of the comparative merits of such vessels. 
Nothing could be clearer than Mr. Holland’s essay upon 
this subject; but it is to be regretted that he has omitted 
altogether to mention those known considerations, which 
deprive these ratios of much of their value, and reduce them 
to mere rough approximations. An uninitiated reader 
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would, we fear, derive some very false impressions from his 


remarks on this account. Some of the assumptions made 
are of very doubtful character, while others are known to 
be exceedingly far from the truth; and we should have 
been glad to see these facts recognised in some way by the 
author. It would be a fortunate thing if the laws which 
connect the power and speed of steam vessels were as clear 
and settled as he would make the young engineer believe. 
In a future edition this defect ought to be remedied. At 
the same time, nothing could be more lucid than the 
author’s explanations of the origin of the ratios referred to. 

The next article is on the effect of size on the speed of a 
steam vessel, and is characterised by the same merits and 
the same defects as the preceding ‘one. ‘Then comes an 
essay “on finding the true mean speed of a steam-vessel 
from a number of runs over the measured mile,” to which 
is appended Table IV., designed to greatly facilitate the 
new mode of calculating mean speed which has recently 
been adopted by the Admiralty. This mode consists in 
taking, no¢ the mean of all the observed speeds, as is 
usually done, but the means of the observed speeds taken 
successively in pairs, then the mean of these means, and, 
finally, the mean of these second means, thus :— 


Observed speed First Second 
in knots, means. means. 
isfjwam. «so s WS 
9°25 
2udrun .... 150 9-875 
10° 
Srdrun .... 60 10°125 
9°75 
4thrun .... 18% 


2) 20-000 








and he shows that, by reversing the supposed tides 
(making them against her when they were before with 
her, and with her when before they were against oe 
half-a-knot too much speed is given by the same method. 
He then applies the new mode of estimating the mean, and 
finds that it gives precisely the actual speed of 10 knots : 
ergo—the argument seems to be—the new mode is 
accurate, and the old one delusive. But the fact is, the 
reasoning involved in this is altogether unsound. The 
very same kind of argument may be employed to prove 
the new mode faulty and the old one reliable, For 
example, let us suppose the tides to have varied as follows, 
say, 9 knots against the 10-knot vessel in the first run, 
then 6 knots with her, then 4 against, and finally 3 with 
her. We shall then have, by the old method of calcula- 
tion, a true mean speed of 10 knots, and by the new 
method a false mean of 104, thus :— ‘ 
OL_p Meruop, | New Mernop. 
| Observed First Second 


10—5= § speed. means, means, 
Istrun. . 5 


10+ 6=16 10} 
2ndrun. . 16 104 
ll 





10—4= 6 
}3rdrun. . 6 10} 
10+3=13 | 93 
canitiaa |teen - 13 
4)40 
) 2)21 
Truemean. . 10knots. | Mean... - 10} kts. 


By, reversing the speeds, as before, the new method, which 
here gives half'a knot too much, would give half a knot too 
little. It will not avail against this reasoning of ours to 





Final mean, 10 knots. 

By simply taking the mean of the observed speeds, a mean 
speed of 93 (instead of 10) knots would be obtained— 
showing that, where the observed speeds differ greatly (as 
they do when the trial takes place in a strong and varying 
tide), a considerable error in the mean speed may creep in. 
We shall show presently that this error does not neces- 
sarily result from the old and simple mode of taking the 
mean; but we will first explain the author’s Table IV. 
If we represent, as he says, the observed, or apparent, 
speeds of a series of trials by a, b, c, d, &c., the process of 
finding the “true mean speed,” as he calls it, will be as 
follows :— 





Observed First Second 
speeds, means. means. 
a 
a +b 
2, 
b a+2b+e 
4 
b+e 
2 
‘ b+2e+d 
4 
ec+d 
2 
l e+2d+e 
. 4 
d+e 
2 
e 


Taking the mean of these “second means,” for a trial of 
four runs we should have :— 
True mean speed =“ == * eee. 
for a trial of six runs :— 
T.M.s.= 4¢ +3b+ Soecerse t+, 


and for a trial of eight runs :— 
T. M.S. = ,4¢+3b4+4c+4d+4e4+4f4+3g+h 
. svoo— 3 . 
8 


Consequently all we have to do, in order to get the mean 
speed in either of these cases, is to add together !th of the 
observed speed of the first and last runs, {ths of the 
second and last but one, and {ths of all the intermediate 
ones ; and to divide by 2 if there be six runs, by 3 if there 
be eight runs, and so forth.* In the case of four runs 
only, there is, of course, nothing to divide by. ‘The nature 
of ‘Table IV. can now be made clear: it consists of five 
columns, the first giving the “time” occupied in running 
a knot; the second, the corresponding observed specd ; 


the third, !th of observed speed; the fourth, {ths of | 


observed speed ; and the fifth, #ths of observed speed. 
Consequently, with the aid of this table, the process of 
valeulating the true mean speed is reduced to the mere 
addition of certain quantities taken out of the tables, 
followed, in some cases, by a simple division. We need 
not say how much time and trouble such a table is caleu- 
lated to save. 

We now propose to show, however, that the term “ true 
mean speed” is by no means the exclusive property of the 


author of this system of estimating mean speeds, or even | 


his property at all under some circumstances. The old 
method of adding all the observed speeds, and dividing by 
the number of runs, may give a true result when the new 
method gives a false one. ‘The author, in order to prove 
the simpler system erroneous, supposes a case in which a 
vessel can go exactly 16 knots in water undisturbed by 
tides or winds, and provides that at the first run the tide 
shall have an influence of 64 knots against her, then 5 in 
her favour, then 4 against her, and then 34 in her favour. 
Her speed over the ground will then appear to be— 


Istrun . . . « « « 10—6h= 3} 
Qndrum ...-+ +. « 10+5 15 
Srdrun ...e«-. « 10—4 = G6 
4thrun .... 1) + 34 = 13} 
4) 38 

Mean . . 9} 


“ Thus this method gives,” he says, “ half-a-knot tvo little ;” 


* The author, in some unaccountable manner, has given ‘ half the 
number of runs” as the divisor ; but in the example which he has him- 
self worked out on page 89, he properly divides the swm of the fractional 


say that tides follow some known law of variation; be- 
cause no mention of sucha consideration is made by the 
author. The truth is, the author of the new method has 
leaped from a particular case to a general rule. And it is 
quite easy to show, not only that the system is sometimes 
inapplicable, but also to strictly define the conditions which 
alone render it applicable. Let a, }, c, and d, be the respec- 
| tive velocities of the tide during four runs of a vessel, and 

x the required mean speed. ‘Then, we shall have (suppos- 
| ing the tide to be alternately with and against her) as ob- 
| served speeds, c + a, x—b,x4+e—a,andz2+d. If we 
take the means of these in pairs for “first means,” as 
before, we shall have— 

Fest Means. 


e+ o=*, 


a +5—5, 


c—d 


‘+ 


Taking the means of these again in pairs, we shall haye— 
Seconp Means. 
_,a@+e 6b 
aint 2 
c b+d 
ee cee om 
Finally, taking the means of these again, we get— 
c+ 436 + 3e—d 


This, then should be the true mean speed, according to the 
new method of finding it ; and, that it may be so, we must 
evidently have the condition that— 
ox, a—3b+38ce—d=0 

a—d=3(c—d). 
The only cases,then, in which the new method can be employed 
with real accuracy are those in which the difference of the 
| tide’s velocity during the first and last runs is equal to 
| three times the difference of its velocity during the second 
and third runs. In any and every other case it must fail 
to give a true result.* It may happen that the new 
method, if generally applied, will give better average 
results than the old; but, if this be so, its patrons should 
endcayour to make the fact apparent to us. We hardly, 
for our part, see why it should be better to assume that 
the difference between the first and last specds is equal to 
three times the difference between the second and third 
than to assume that it is just equal to that. difference 
itsel{—which is the condition implied in the ordinary 
method. 

We must content ourselves with a hasty resume of 
the remaining contents of Mr. Holland’s book. He 
gives a copious knot and mile table; a useful paper on the 
expansion and compression of steam; another on theo- 
retical horse-power, with a table accompanying it; rules 
for finding the centre of pressure, slip, and resistance of a 
| paddle float ; a table of hyperbolic logarithms; others for 
finding the surfaces of tubes and rectilinear surfaces ; and 
a great varicty of well-selected facts and figures likely 
to prove of use to officers, and especially to marine 
| engineers. 
| Notwithstanding all that we have said as regards some 
| of the considerations involved in portions of this book, we 
| feel that it would be difficult to convey a full sense of its 
| merits to our readers; and we will only, therefore, in con- 
clusion, assure them that we know of no similar work 
which will so well remunerate its purchasers as this. 





NOTES FROM NEW SOUTH WALES, 

We have further advices from the colony of New South Wales, to 
which allusion was recently made in these columns. It appears 
that a strike had taken place among the coal miners of the New- 
castle district in consequence of a proposed reduction of 2c per 
cent. in wages, which they contend is not justified by the cost of the 
necessaries of life or the dividends paid by the various coal com- 
panies, while the coalowners, they add, do not propose to give the 
public or the shipping interest any reciprocal advantages in con- 
sequence of the reduction. The Sydney Herald, commenting on the 
strike, observes :—“ The possibility of maintaining a foreign trade 
must be determined ultimately by price, but then the question is not 
the possible minimum, but the probable maximum. We have always 
considered the coal mines of this country a source of enormous and 
growing wealth—not from the extent of domestic cousumption, but 
from the relation of Australia to non-producing countries. Every 











speeds by 2 (and not by 3) in a trial of sic runs. 


* We have limited the investigation to four runs to save space. § 





27 


THE ENGINEER. 


Nov. 1, 1861. 











advance in mechanism—every improvement in communication— 
every form of enterprise leads on to the consumption of coal, and 
thus an pose er e+ ae market is unfolded to us upon our meet- 
ing its conditions. The investment of large capital in these mines 
contemplates this expansion, but if the policy of scarcity is to prevail 
in the country, of course there can be no adequate return for the 
vast outlay. ‘The great occasional — are the lure by which men 
are induced to venture more, but all who know how such interests 
are balanced are aware that capital continues to surround a profitable 
enterprise until profits are reduced to the ordinary scale, and thus 
the chief advantage of plenty shows itself in the reduction of price.” 
Several additions to the fleet of the Australian Steam Navi- 
gation Company were expected shortly to arrive from England. 
The first of these is the paddle steamer Diamantina, fitted 
with Rowan’s patent engine and boilers. The saving of fuel 
anticipated will be best understood by reference to the last trial of 
the engines and boilers of the Diamantina, as shown in the diagram 
taken on that occasion by Messrs. R. Stephenson and Son, by whom 
they were constructed :—Average power per indicator, 194°8-horse 
power ; consumption of coal per hour, 2401b.; consumption of coal 
er indicator, 1°231b. This vessel is intended for the line between 
risbane and the northern ports of Queensland, for which, from her 
great economy in working expenses, and her light draught of water 
(5ft. loaded), which will enable her to proceed over bars and up rivers 
at any state of the tides, she would appear to be admirably 
adapted. The Diamantina is about 400 tons builder’s measurement, 
The second steamer expected out was the Prince of Wales, a paddle 
steamer, of about 650 tons builder’s measurement, suitable either for 
the Hunter River or Moreton Bay lines. She was built byMr. Charles 
Lungley, on the Thames, the engines being constructed by Messrs. 
Dudgeon. She was launched on the 8th of June. The third addi- 
tion is a powerful tug steamer for the port of Neweastle, contracted 
for by Messrs. Inglis, of Glasgow, to be finished on the Ist of 
November next. ‘This vessel will have ample power to be of service 
to the largest class of ships frequenting the port of Newcastle in any 
weather; and at the same time her machinery will be so arranged 
as that one-half of the power only can be used when towing smaller 
vessels in harbour, or during otherlight work. The lastof tue steamers 
for which the company have sent to England is a clipper paddle- 
steamship, expressly suited to the Hunter River line. The com- 
pany, having disposed of nearly alltheir older steamers, their fleet now 
consists of about twenty eflicient ships of modern construction, 
which are being employed on the eastern and southern coast lines of 
Australia, extending for almost eighteen hundred miles of seaboard, 
and in trading in some of the rivers of New South Wales and 
Queensland. One of their ships has also successfully performed the 
voyage from Sydney to Suez and back with the European and 
Indian mails, and, although of comparatively small power and 
tonnage to the class of ships usually employed in this service, ac- 
complishing the double voyage (a distance of about 8,000 miles) 
within a few days of the contract time. ‘The company have also 
had one of their ships employed for some time in the mail service 
between Melbourne and New Zealand, under a contract with the 
Government of Victoria. The company possess a patent slip 
capable of taking up vessels of 2,000 tons burthen; and an ex- 
tensive engineering establishment, supplicd with a steam hammer, 
and all descriptions of machines and tools of the largest class and 
most modern construction. ‘lhe capital which the company have 
employed in their operations amounts to £350,000. 

The railway works, contracted for by Messrs. Peto and Co., were 
slowly advancing, but, although the period fixed for the completion 
of the extensions expired in June, a great deal yet remained to be 
done before they woul be ready for traffic. A commencement had 
been made with the timber approaches for the Menangle viaduct, 
the most formidable work on the extensions. Some difliculty has 
been experienced in obtaining material for the piers. Mr. G. F. Train 
had contracted for the establishment of some street railways in 
Sydney. 

It appears that a patent has been obtained by Mr. E. Bell, engineer 
to the city of Sydney, the principle of the invention being the com- 
bination of wood and iron in the construction of both rails and 
wheels, the wooden wheels to traverse the wooden rails, and the 
iron wheels the iron rails, the greater adhesive properties of the 
wood enabling, it is contended, engines to ascend greater gradients 
and draw heavier loads. Some correspondence has taken place 
between the Minister for Works and Mr. Bell, who was promised 
that if he chose to forward any proposal for the trial of his scheme 
it should receive the consideration of the Government; subse- 
quently, however, he was informed that under a report from the 
Engineer-in-Chief for Railways, the minister did not consider him- 
self justified in recommending the adoption of his invention. 
Mr. Bell thereupon applied for a copy of the engineer's report, but 
was informed that its production would be inconvenient. 

As regards miscellaneous public works in progress in the colony, 
one of the most interesting is the formation of a harbour at Wollon- 
gong. ‘The amount of the lowest tender for this work having been 
about double the estimate, the Government decided on carrying on 
the work under the immediate direction of the Engineer for Harbours, 
and have appointed Mr. Gibbons to superintend the operations, at a 
commission of five per cent. upon the actual cost, with a further 
commission, on the completion of the harbour, of ten per cent. upon 
the sum saved from the estimate. The principal portion of the work 
will be the excavation of a new basin, the stone taken out to be de- 
posited to form a breakwater on the east side. A number of trucks 
belonging to Mr. Randle have been conveyed from Neweastle to 
Wollongong, and some rails, obtained from the Government rail- 
ways for the purpose, will shortly be laid down for the removal 
of the excavation. The harbour at Kiama, for carrying out 
which a similar arrangement has been made with Mr. Gibbons, will 
be put in hand as soon as the works at Wollongong have been fairly 
started. A commencement has been made upon one of the works 
recommended by Mr. Moriarty for the improvement of the harbour 
of Neweastle. Witha view of checking the indraught of sand which 
has so long been filling up the harbour, a breakwater is to be carried 
out from Stockton parallel with that to Nobby’s. A wharf is being 
constructed at a point within the harbour, where the vessels coming 
to Neweastle for coal will discharge their ballast. Rails will be laid 
down across the north head, and a temporary staging will be erected 
atthe spot which the breakwater will occupy, so that the trucks will 
convey the ballast from the place where it is discharged to its per- 
manent destination. The cost of constructing a northern beeak- 
water of equal size with the southern is estimated at £22,000, of 
which only £5,000 has been voted. All these arrangements are 
spoken of in the future tense, but probably by this date many of 
them have been carried out. 





THE PRESERVATION OF STONE. 

No one who has critically examined the various projects fot 
hardening and protecting stone, which have during the last few 
years been made public, can have failed to remark the great import- 
ance which, in the majority of instances, is attached to the action of 
silica. ‘Thus, in reviewing the processes submitted to the Decay of 
Stone Committee, among the eleven proposals which have already 
been under consideration, no less than seven depend for their 
efficacy upon the action of this very substance under various con- 
ditions of employment. Advantage is taken of the mutual decom- 
position exerted between certain silicious compounds applied, and 
the materials constituting the building stone itself; or, otherwise, 
systems are founded upon the production of compounds from an 
alkaline silicate, and a soluble earthy sult successively applied. The 
known properties of silica and of the class of silicates have, no doubt, 
powerfully contributed to the formation and establishment of this 
opinion. The facility and cheapness with which they can be manu- 
factured on the large scale; their inalterability under trying atmo- 
spheric influences ; their all but complete indifference to energetic 
chemical re-agents—all point to silica as the one fit material upon 
which theingenuity and experimental resources of our chemists and 
practical men may be expended with the greatest promise of success. 





Let only a sufficient amount of silica be compelled to enter and 
occupy the pores of the stone and incrust all the exposed surfaces ; 
let it be employed in a state of hydration or other suitable form in 
which it may graduaily combine with the earthy constituents it there 
meets, and with its action unfettered by saline impurities, the presence 
of which tend often to interfere mechanically with its successful em- 
ployment, and the strong presumption is that the Houses of Par- 
liament will endure, so far as the stone is concerned, as long as the 
Pyramids. 

The difficulty which besets many of the processes of silicification 
is that, along with the needful silica, so much superfluous, and, 
indeed, injurious matter is introduced that the valuable qualities of 
the silica are ina measure counteracted; the great disintegra- 
tion of the stone sometimes caused actually by the efflorescence 
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Grants of Provisional Protection for Six Months. 


1773. Thomas CosLey, Meerholz, Hesse, Germany, ‘‘ An improved process 
for preserving and indurating timber, wood, and other vegetable matters, 
yo i ame the same uninflammable.”—Petition recorded 15th 

Y, . 

2035. Joun Tuomas Hvtcuines, Charlton, Kent, “ An improvement in 
the construction of tennis and racket-bats.”—Petition recorded 15th 
August, 1861. 

2057. EpMunp SMALL CaTuELs, Shrewsbury, Shropshire, ‘‘ Improvements 
in compensating gas-meters.” — Petition recorded 19th August, 1861. 

2087. AUGUSTE JuLEs HENNART, Tournay, Belgium, ‘‘ Improvements in 





of these extraneous substances, and the porous character ily 
induced as the consequence of the gradual removal of the soluble 
salts in juxtaposition with the silica, almost undoing the binding and 
hardening action of this valuable material. From this train of 
reasoning it became evident that, if hydrated silica could but be de- 
posited in the pores of a limestone or dolomite, without the assistance 
of potash or soda as a vehicle, and there be left slowly to enter into 
chemical union with the earthy bases of the stone, its action com- 
mencing unimpaired by the presence of extraneous salts, and its 
future efficacy undiminished by the progress of their removal—that 
if this could be accomplished there would be a far greater chance 
of =e success than has been offered by any plan yet made 
public. 

It is well known that silica can, by appropriate means, be obtained 
in the form of a pure aqueous solution, and it was to this liquid that 
we accordingly directed our attention. This solution can be made 
in several ways :— 

1. By Seeding sulphide of silicium in water, when sulphuretted 
hydrogen is given off, and the silica remains completely dissolved 
and in such quantity that the liquid gelatinises when an attempt is 
made to evaporate it. 

2. By precipitating silica in the gelatinous state from an alkaline 
silicate, by means of acetic or other weak acid, and, after well wash- 
ing, heating it for some time under pressure, with a small quantity, 
of water in a closed vessel. A liquid is thus obtained which 
gelatinises on addition of a saline solution. 

3. By passing gaseous fluoride of silicium over crystallised boracic 
acid, and separating the hydrofluoric and boracic acids by digestion 
with a large excess of ammonia, a hydrate of silica remains, which, 
when well washed from the above acids, is very soluble in water. 
This solution gives no precipitate when boiled, but leaves silica as 
an insoluble powder on evaporation. 

4. By the beautiful method recently pointed out by Professor 
Graham, in which advantage is taken of the new means of separat- 
ing bodies by dialysis. A solution of silicate of soda, supersaturated 
with hydrochloric acid, is placed on one side of a parchment paper 
septum, pure water being on the other side; ina few days the 
hydrochloric acid and chloride of sodium will be found to have 
completely passed through the diaphragm, leaving the silica in 
aqueous solution, and so pure that acid nitrate of silver fails to 
detect chlorine in the liquid. ‘This solution remains fluid for some 
days, but it ultimately gelatinises. We have generally adopted 
this last plan of preparing the aqueous solution of silica, although a 
stronger solution is obtained by the method first given. 

When a pure aqueous solution of silicic acid prepared as above is 
allowed to soak into the pores of chalk or dolomite, a process of 
hardening rapidly occurs, which goes on increasing for several 
days, whilst, owing to its considerable depth of penetration, and to 
there being no soluble or efflorescent compounds to be removed, 
there isevery probability that this hard silicious impregnation will 
afford permanent protection to the stone. We are now actively 
engaged in investigating the nature of the action which takes place, 
and already several curious and important results have been made 
out, from which we are led to anticipate that our experiments will 
ultimately be rewarded with complete success.—Chemical News. 





SPEED OF AMERICAN STEAMBOATS. 


We have at various times received letters asking to know whether 
a speed of 25 miles an hour had actually been attained by the 
American river steamboats. In answer to these we can only refer 
to reports published with much circumstantiality in the American 
papers, merely stating that on all the trips reported great numbers 
of passengers were carried, some of whom would probably have 
publicly contradicted these reports had they been untrue. As an 
instance of high or Wwe may mention the steamboat Daniel Drew, 
running on the Hudson river, and in which boat the Prince of 
Wales and suite made the trip last year from West Point to Albany. 
The Daniel Drew is 251ft. 8in. long on deck, 30ft. Gin. beam, 9ft. 3in. 
depth of hold, The engine hasa single cylinder 60in. in diameter, 10ft. 
stroke, and the paddle-wheels are 29ft.in diameter, 9ft. face, and have 
24 buckets 26in. deep. The number of revolutions made per minute 
is reported as 27, equal to 25-9 statute miles per hour nearly at the 
centres of buckets, and irrespective of slip. The maximum steam 
pressure is reported as 35 Ib., cut off at one-half stroke in the cylinder, 
the vacuum being, say, 26in. ‘Taking the average effective pressure, 
including vacuum, as 301b. throughout the stroke, we have, at 27 re- 
volutions per minute, nearly 1,400 indicated horse-power. The bilges 
of the hull are nearly square, and, the draught being 4ft. 6in., the 
area of immersed mid section was about 137 square feet, or more than 
10 horse power for every square foot of section. This vessel 
is reported to have made the run, on the 13th October, 1860, 
of 145 miles from New York to Albany, up stream, in 7h. 20m., 
including five stoppages at various towns along the river. The 
time occupied in stoppages is stated to have been 30m., giving 
6h, 50m, running time, or 21} miles an hour for the whole 
time. From New York to Hudson, 125 miles, the running 
time was 5h, 5m. or at the rate of nearly 25 miles an hour. In the 
20 miles above Hudson the river has several shoals, as at the “ over- 
slaugh,” &c., and the current was also stronger against the boat than 
in deeper water and in the wider river below. 

This is the greatest steamboat speed of which we have ever see n 
any particulars published with any degree of detail. The Francis 
Skiddy, a much larger boat than the Daniel Drew, made the run of 
145 miles in 7h. in 1852. The New World, a boat over 400ft. long, 
and having paddle wheels 44ft. 6in. in diameter, made it in 73h. in 
1851, and the Alida and Armenia, also large boats, made the run in 
7th., running time, in respectively 1849 and 1860. 





Tue first sod of the Christchurch and Lyttleton Railway, in New 
Zealand, was turned on the 17th July. The line will be about 
6 miles long, passing for about a mile through the mountain back of 
Christchurch. ‘The cost of the line was estimated by Mr. George 
Robert Stephenson at about £40,000 per mile. 

Tue British Press.—Messrs. Abbott, Barton, and Co., newspaper 
and advertising agents, of Wellington-street, Strand, have pub- 
lished, upon a large sheet, a list of all the newspapers published in 
Great Britain, with the counties in which they are published, the 
day of publication, and the politics of the paper. The places of 
publication are not given, however. 

Exrraorpinary Economy 1x THE Navy.—An Admiralty order has 
been received at Woolwich instructing an immediate reduction in 
the expenditure of the factory branch of the dockyard, on the 
plea, as stated, of the heavy expense incurred in the construction 
of the Warrior, and the consequent scarcity of funds. ‘The reduc- 
tion is to be effected in the following manner :—Of the total number 
of men employed in the factory, viz., 550, 150 are to be discharged, 
and the standing wages of those retained will be curtailed one-third, 
the hours of work to commence in future at eight and terminate at 


four. The principal draughtsmen, now earning 7s. per day, or £2 2s, 
: ial . 


per week, will be reduced to £1 9s., losing 13s. per week ; and the 
labouring men will receive 10s. only. This severe and uncalled for 
measure has, of course, created great dissatisfaction among those 
, Who suffer from it. 





ing grates.”—Petition recorded 2ist August, 1861. 

2105. MinpRED BuakEy, Leeds, Yorkshire, ‘Improvements in rotary 
pumps.”—Petition recordet 23rd August, 1861. 

2244. GeonGE HENRY BirkBECK, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in the construction of saddles.”—A communi- 
cation from Mr. Louis Friese, Stutgard, Wurtemberg.—Petition recorded 
7th September, 1861. 

2275. Pav DuBRULE, Tourcoing, France, ‘Improvements in apparatus 
for manufacturing figured or ornamented stuffs with treadle power 
looms.” — Petition recorded 13th September, 1861. 

2309. ARTHUR MACGREGOR SKINNER, Belfast, County Antrim, Ireland, 
“Improvements in propelling ships’ boats and other vessels.”—A commu- 
= from Colonel Philip Kearney Macgregor Skinner, Poonah, 

ndia. 

2312. FREDERIC MAITLAND RANSOME and Ernest Leste Ransome, Ipswich, 
Suffolk, “‘Improvements in treating stone, brick<, and other surfaces, 
and in the manufacture of filters.”—Pelitions recorded 16th September, 
1861. 

2335. JAMES CANE CooMBE and JAMEs Wricuit, Bridge-street, Blackfriars, 
London, ‘‘ Imp ts in the facture of stones, bricks, tiles, 
slabs, statuary, and such like materials, and in the method of and means 
for cleansing and indurating the same when employed in buildings or 
for building purposes, and for preserving them from atmospheric and 
other influences.” 

2338. Epwarp CLark, Chatham-street, Liverpool, “Improved means or 
apparatus for self-acting signals in tunnels and elsewhere on railways.” 
2343. THoMAS SiLver, Philadelphia, U.S., and Tuomas Moore, Regent- 
circus, Piccadilly, London, ‘‘ Improvements in the construction of and 

ppli to st ips or other vessels,” 

2348. THEOPHILUS REDWOOD, Montague-street, Russell-square, London, 
“An improvement in the manufacture of paper.” —Petitions recorded 19th 
September, 1861. 

2367. WiLLIAM Toneug, Bradford, Yorkshire, ‘Improvements in ma- 
chinery for combing, heckling, and dressing fibrous materials.”—Petition 
recorded 21st September, 1861. 

2419. Josep WALLER, Annerly, Surrey, ‘‘ An improved smoke-consuming 
stove.”—Petition recorded 27th September, 1861. 

2452. DENIS REROLLE, South-street, Finsbury, London, “An improved 
steam digging machine.” 

2459. WALKDEN THoMsON and THoMaAs StTaATHER, Kingston-upon-Hull, 
Yorkshire, ‘‘ Improvements in hydraulic presses.”—Petitions recorded 
2nd October, 1861. 

2478. ADOLPHE DaviD, jun., Nantua, France, ‘‘ Improvements in preparing 
and fixing street and other inscriptions or lettering on metallic plates.” 
2480. GrorGe Knox, Skinner’s-place, London, ‘‘ An improvement in paper- 

making machines.” 

2484. JAMES DELLAGANA, Shoe-lane, London, “ Improvements in finishing 
and perfecting curved or circular stereotype plates, and in apparatus for 
the same.” —Petitions recorded 4th October, 1861. 

2489. EBENEZER PARTRIDGE, Patent Axle Works, Smethwick, Staffordshire, 
**Improvements in hardening iron and steel, and a composition or sub- 
stance to be employed therein.” 

2494. GzorGE NARE, Portsyoouth, Hampshire, ‘‘ An improved method of 
effecting cauamunioation Gabworn places otherwise inaccessible to each 
other, by means of kites and an apparatus connected therewith.”—Peti- 
tions recorded 5th October, 1861. 

2498. BERNARD PEARD WALKER, Wolverhampton, Staffordshire, ‘‘ Improve- 
ments in rifle sights and rifle sight guards, and a new or improved rifle 
cleaner.” 

2500. WILLIAM CALLcoTtT, Park Village East, Middlesex, “ Improved means 
and apparatus for producing scenic effects.” 4 
2502. GEORGE KELSON StoTHERT, Bristol, ‘‘ Improvements in condensing 

apparatus.” 

2504. FREDERICK JouN Evans, Chartered Gasworks, Horseferry-road, 
Westminster, Middlesex, ‘ Improved apparatus for generating gas.”— 
Petitions recorded 7th October, 1861. 

2510. WiLLIAM Simpson, Calais, France, “Improvements in the manufac- 
ture of twist lace made in twist lace machines.”—Petition recorded 8th 
October, 1861. 

2519. Joun Norman, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
hammers to be worked by steam or other elastic fluid, and in anvils for 
the same.” 

2521. Henry Bentinck Coatuvre, Junior United Service Club, St. James's, 
and Frank Hieoins WaLtHaM, Palace-street, Haverstock-hill, London, 
“Improvements in obtaining or producing and applying embossed or 
raised and engraved or indented metal or other surfaces.” 

2522. FREDERICK CuRTIS, Newton, Middlesex, Massachusetts, U.S., “A 
new and useful improvement in fire-arms.” 

2523. WILLIAM PALMER, Sutton-street, Clerkenwell, London, ‘‘ Improve- 
ments in lamps and lamp-wicks.” 

2524. Joun JAMES RussELL, Crown Tube Works, Wednesbury, Stafford- 
shire, “ Improvements in hand-stocks and dies for cutting screws.” 

2525. Tuomas TipMARSH, Dorking, Surrey, ‘‘ An improved artificial 
manure.” 

2526. Joun ScHWARTZ, Osborne-street, Whitechapel, London, ‘‘ An im- 
provement in the manufacture of sugar.”—Vetitions recorded 9th October, 








1861. 

2528. THOMAS PETER BENNETT and JAMES COLLIER, Gilnow-mills, near 
Bolton-le-Moors, Lancashire, ‘‘ Certain improvements in or applicable to 
self-acting mules for spinning.” 

2529. Davin STEPHENS Brown, Eton Lodge, Ashby-road, Islington, 
London, ‘‘ Certain improvements in propelling and sustaining bailoons 
and rial machines in the air.” 

2530. WILLIAM MoULD and Joun HALL, Belmont, near Bolton, and SAMUBL 
Cook and WILLIAM Henry Hacking, Bury, Lancashire, ‘* Improvements 
in hi for facturing healds or harness used in looms for 
weaving.” 

2532. James STEVENS, Birmingham, ‘‘ Certain improvements in connectors 
and adjusters for connecting and adjusting crinolines.” 

2533. Lovis Curistopu, Paris, WiLLMa Hawksworts, Linlithgow, N.B., 
and Gustavus PALMER Harpb1NG, Paris, ‘‘ Improvements in the manu- 
facture of cast steel and other metal tubes, and in the machinery or ap- 
paratus employed therein, parts of which improvements are applicable to 
the manufacture of gun barrels and ordnance, and to the rifling of same. 

2534. Bensamin Browns, King William-street, London, ** A new iuproved 
spriag.”—A communication from Perry Green Gardiner, New York, US. 

2538. WittiaM CLARK, Chancery-lane, London, ‘“‘ Improvements in ap- 
paratus for bending iron rails or bars.”—A communication from Henri 
Nicolas Rogé, Boulevart St. Martin, Paris.—Petitions recorded 10th October, 





1861. 

2541. Ropert Ricnarpson, Great George-street, Westminster, Middlesex, 
“Improvements in the manufacture of railway fastenings, and a mode 
of preparing rails end fish plates to receive them.” 

2542. TuHoMAS BUTTERWORTH COLLINGWoop and ABRAHAM BUTTERWORTH, 
Rochdale, Lancashire, ‘* Improvements in throstle and doubling frame» 
for spinning and doubling fibrous mate: ials.” 

2543. WILLIAM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in the l s and densing apparatus of steam engines.”—A com 
munication from Francis Bowes Stephens, Weehawken, New Jersey, U.S. 

2544. NUMA STAM, Ashby-street, Northampton-square, London, ‘* Im- 
provements in watches.”— Petitions recorded 11th October, 1861. ; 

2546. Ep@ar CorkE, Southborough, Tunbridge Wells, Kent, ‘‘An im- 
proved instrument to be attached to the bayonet or barrel of a rifle or 
other fire-arm for estimating distances.” y 4 

2547. Ropert EpGe, Dean-mills, near Bolton-le-Moors, Lancashire, “ Cer- 
tain improvements in machinery for preparing, spinning, and doublin;; 
cotton and other fibrous materials.” “= 

2549. Joun CARTER RAMSDEN, Bradford, Yorkshire, ‘‘ Improvements in 
healds or headles for weaving, and in the machinery or apparatus fo. 
making the same.” : 

2550. Vicror Pinson and AveusTvUs DE KEYSER, Anonymous Society of the 
Belgian Paper Manufacturers, Brussels, ** The application of a new 
material in the manufacture of paper cardboard and yarns. f : 

2551. EpwarD Tuomas Hugues, Chancery-lane, London, “ An improves 
compound to prevent the incrustation and sediments of calcareous mattel + 
in boilers."—A_ communicati.n from Ernest Louis Pichio, Paris. ; 

2554 Martuew Cartwricnt, Carlisle, Cumberland, “ Improvements in 
stench-traps.” 

2555. ALFRED VINCENT NEWTON, Chancery-lane, Londen, “ Improved ma- 
chinery for dressing or cleaning wheat and other grain.”—A communice 
tion from Samuel Bentz, Hood's-mills, near Baltimore, Maryland, U.S.— 
Petitions recorded 12th October, 1861. 

2558. WILLIAM MacnaB, Greenock, Renfrewshire, N.B., ‘‘ Improvements I 
marine steam engines and boilers.” 

2559. HENRY JOHN DistIN, Great Newport-street, Leicester-square, London, 
‘Improvements in metal musical wind instruments,” 
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2560. Joun BrowntnG, Minories, London, “ Improvements in barometers.” 

2562. FREDERICK BuRNETT HovaGutTon, Clarendon-terrace, Kensington, 
London, “ Improvements in apparatus employed in reducing straw and 
other vegetable subst in the fe of pulp for making paper.” 

2563. Mowsray WALKER, St. Benet’s-place, Gracechurch-street, London, 
“Improvements in breech-loading rifles.” — Petitions recorded 14th 
October, 1861. 

2564. Joun Fun, jun., Coventry, Warwickshire, ‘‘An improvement in 
watches.” 

2565. CORNEILLE WYNANTS, St. Josse-ten-Noode, Belgium, “ An improved 
chase for printing presses.” 

2566. W1LLIAM BLAND, Baildon, near Leeds, Yorkshire, “ Improvements in 
pickers used in looms for weaving.” 

2567. WiLL1AM Ross, Glasgow, Lanarkshire, N.B., “ Improvements in con- 
structing taps or valves.” 

2568. Joun GiLpert, Church-street, Old Kent-road, Kent, “ Improvements 
in endless railways.”—Petitions recorded 15th October, 1861. 

2571. Joun Dixon and Rosert Ciayton, Bradford, Yorkshire, ‘“‘ Improve- 
ments in the construction of railway wheels.” 

2573. FRANCIS BRYAN Baker, Sherwood-street, Nottingham, ‘‘ Improve- 
ments in dressing or stiffening lace and other fabrics.” 

2576. ALFRED VINCENT Newton, Chancery-lane, London, “ Improvements 
in the construction of grain and grass harvesters.".—A communication 
from Edwin Perry Russell and Porter Tremain, Manlius, Onondago, New 
York, U.S. 

2577. WitL1aM Bippe.L, Birmingham, ‘‘ Improvements in the manufacture 
of shot.” 

2579. Josepu Lister and Davip Myers, Caledonian-street, Bradford, York- 
shire, ‘‘ Improvements in lifting or hoisting apparatus, whereby to 
ensure the safety of the cage or article lifted when arope or chain breaks, 
or is overwound, and in hoists generally as applied to mills, warehouses, 
and other buildings.’’ Petitions recorded 16th October, 1861. 











Inventions Protected for Six Months by the Deposit of Complete 
Specifications. 


2575. Joun Jay Apams, New York, U.S., “ A new and useful improvement 
in the manufacture of flexible back brushes for cleaning and dusting 
horses and other animals.”— Deposited and recorded 16th October, 1861. 

25:0. WiLuiAM Swiru, Salisbury-street, Adelphi, London, ‘* Improvements 
in the apparatus for and method of increasing the illuminating power of 
gas."—A communication from Hugo Carstanjen, Cologne, Prussia,.— 
Deposited and recorded 1jth October, 1861. 





Patents on which the Stamp Duty of £50 has been Paid 

2363. RicHaRD WALLER, Baker-street, Portman-square, London.—Dated 
22nd October, 1858. 

2377. Francis Fowket, Park House, South Kensington, London.—Dated 
25th October, 1858. 

2387. BaNJAMIN GooDFELLOW, Hyde, Cheshire.—Dated 27th October, 1858. 

2378. Joun Ross, Aberdeen, N.B.—Dated 25th October, 1858. 

2538. THOMAS FILDES Cockka, Sheffield, Yorkshire.—Dated 12th November, 
1858. 

2411. WatTeR Hatt and Artuur Wes, Erith, Kent.—Dated 28th 
October, 1858. 

2412. Prerre Brunon, Paris.—Dated 29th October, 1858. 

2406. ABEL Heywood, Manchester. — A communication. — Dated 28th 
October, 1858. 


Patents on which the Stamp Duty of £100 has been Paid. 
2266. Josep Hopkinson, jun., Huddersfield, Yorkshire. — Dated 24th 
October, | 854. 
2275. CoLin Mauer, Salford Ironworks, Manchester.—Dated 25th October, 
1854. 








Notices to Proceed. 

1539. FerpInanp Porrs, Lombard-street, Birmingham, “ Certain improve- 
ments in the manufacture of metallic posts for supporting telegraph 
wires, and which said improvements are also applicable for other pur- 
poses.”—Petition recorded 15th June, 1861. 

1543. Tuomas Gray, Hill’s-cottages, Union-road, Wandsworth, Surrey, 
“ An improved method of bleaching coloured rags and vegetable fibres.” 

1546 Josern Lewis, High-street, Bloomsbury, London, ** Improved ma- 
chinery fer cutting and boring wood and other substances.” 

1547. THoMAsS MELLODEW, Oldham, CHARLES WILLIAM KESSELMEYER, Man- 
chester, and Joun Mayo WorRALL, Salford, Lancashire, “ Improvements 
in dyeing and printing velvets, velveteens, and other fabrics with floated 
threads.” —Petitions recorded Lith June, 1861. 

1556. FERDINAND ZirFEeR, Vienna, “Certain improvements in carding en- 
gines for carding cotton, and other fibrous substances,” 

1568. Tuomas Wess and James Ckaie, Tutbury, Staffordshire, ‘‘ Improve- 
ments in hinery or apy for spinning, doubling, and winding 
cotton and other fibrous materials.” 

1570. Joun Dixon, Gallowgate Works, Newcastle-on-Tyne, Northumberland, 
“Improvements in water-closets and cocks used therewith.”—Petitions 
recorded 18th June, 1861. : 

1583. Lovis HANNART, Brussels, Belgium, “ An improvement in the manu- 
facture of gloves.” Z 

1587. Henry Lawrorp, Berners-street, London, ‘‘ Improvements in folding 
chairs, folding beds, folding arm-chair beds, folding couch beds, and other 
articles for sitting, reclining, and lying upon.” 

1589. Winu1aM Epwarp Gener, Wellington-street, Strand, London, “ Im- 
proved means or apparatus for drying, sifting, and cleansing grain and 
other agricultural produce.”—A communication from Antoine Auguste 
Dubard-Dutarbre, Dijon, France. 

1592. CuaRLes Hopeson, Ballard Rathdrum, Wicklow, Ireland, ‘‘ Improve- 
ments in the manufacture of fuel from peat, and in apparatus employed 
therein, parts of which are applicabl the Iding of bricks, tiles, 
and other like materials.” 

1593. CuarLEs Hopesox, Ballard Rathdrum, Wicklow, Ireland, “ An 
improved method of partially drying peat before removing the same from 
the bog.”—Petitions recorded 20th June, 1861. 

1599. Tuomas Ricuarps Harpine, Leeds, Yorkshire, “‘ Improvements in 
the pointing of steel or other wire for teeth of cards, and in setting and 
fixing such or similar teeth into sheets or fillets, which improvements are 
applicable to the pins for hackles and gills, and in part to the pointing of 
needles.” 

1600. FREDERICK WILLIAM Henson, New Cavendish-street, Portland-place, 
London, ‘‘ Improvements in the manufacture of floorcloth, and in the 
means of ornamenting the same.” 

1601. Witt1aAM Hopson, Ellesmere-road, Sheffield, Yorkshire, “ Improve- 
ments in steam hammers.” 

1602. Witu1AM Hopson and Tuomas Cavitt, Sheffield, Yorkshire, ‘“ An 
improved piston.”— Petitions recorded 21st June, 1861. 

1601, Aveuste LucieN Le Harivet, Tufnell Park-road, Upper Holloway, 
London, “Improvements in the manufacture of paper, papier mache, 
cardboard, and other similar articles.”” 

1605. Pierre HENRY ANTOINE CONSTANTIN Sart, Paris, “‘ Improvements in 
instruments for measuring angles and distances.” 

1609. RopeRT ORMEROD, Manchester, ‘‘ Certain improvements in the manu- 
facture of ornamental or fancy ribbons, and in the machinery or ap- 
paratus connected therewith.”—Petitions recorded 22nd June, 1861. 

1624. CHARLES STEPHENS, Charing-cross, London, ‘‘ An improved noseband 
for stopping runaway horses.”—A communication from Louis Marque, 
Rue Laffitte, Paris.—Petition recorded 25th June, 1861. 

1631. Joun RepFERN, Hanley, Staffordshire, ‘‘ Improved apparatus for 
raising the temperature of air, in order to warm churches, conservatories, 
houses, and other buildings or places.”— Petition recorded 26th June, 1861. 

1657. Micnart. Lang, Reading. Berkshire, ‘‘ Improvementsin the permanent 
ways of railways.” — Petition recorded 28th June, 1861. 

1700. James Morris Gaus, Glasgow, Lanarkshire, and THomas KENNEDY, 
Kilmarnock, Ayrshire, N.B.,‘‘ Improvements in taps or valves.”—Petition 
recorded 4th July, 1861. 

1762. CuARLES Mascuwitz, jun., Birmingham, ‘‘ Improvements in taps or 
stop-cocks for liquids, steam, and gas."—A communication from Joseph 
Berger, Biala, Austrian Galicia.— Petition recorded 13th July, 1861. 

1779. Joun Henry Jounson, Lincoli’s-inn-fields, London, * Improvements 
in machinery or apparatus for cleaning rice.”—A communication from 
Henry Beaufort Sears, New York, U.S.—Petition recorded Lith July, 1861. 

1875. FeLiciTe NoEMI THUREL, South-street, Finsbury, London, ‘* Improve- 
ments in the method of fastening shoes, stays, gloves, and other wearing 
apparel.” —Petition recorded 26th July, 1861 

1964. Marc ANTOINE FRANCOIS MENNoNS, Rue de I’Echiquier, Paris, “* Im- 
provements in certain descriptions of breech-loading fire-arms.”—A com- 
munication from Alem Rousseau, Rue Croix des fetits Champs, Paris.— 
Petition recorded 7th August, 1861. 

1981. LEONARD VASSIVIERE, Lyons, Rhone, France, ‘‘ An improved smoke- 
consuming apparatus,”—Petition recorded 9th August, 1861. 

2163. James Harris, Hanwell, Middlesex, ‘‘ Improvements in stopping or 
retarding railway und other carriages and trains, locomotive and 
stationary engines and machinery, together with apparatus employed 
therein, which apparatus is applicable to the raising and lowering of 
weights, and other purposes for which power is required.”—Pe:ition re- 
corded 30th August, 1861. 

2265. CHARLES GREAVES, Old Ford, Bow, London, “‘ Improvements in ap- 
paratus for preventing waste of water from service pipes or cisterns.”— 
Peti ion recorded 12 h September, 1361. 

2432. Epwarp FUNNELL, East-street, Brighton, Sussex, “A  self-acting 
alarum which can be fixed on tenders, guards’ compartments, or other 
parts of railway trains for preventing, collisions.”—Petition recorded 30th 
September, 1861. 








2490. WiLu1aM Rowan, Belfast, County Antrim, Ireland, “‘ Improvements 
in cylinders or drums and beaters for machines for scutching and pre- 
ag! flax and other fibres.”— Petition recorded 5th October, 1861. 

2500. WiLLiaM CALLcort, Park Village East, Middlesex, ‘‘ Improved means 
and apparatus for producing scenic effects.” 

7 ee te — : ~“— ne Gasworks, Horseferry-road, 

minster, London, ‘* Improved a) tus for generatin; "— Pe- 
titions recorded 7th October, i861. _— <a — 

2594. Joun James RussEtt, Crown Tube Works, Wednesbury, Stafford- 
shire, ‘‘ Improvements in hand-stocksand dies for cutting screws.” 

2526. JoHN Scuwartz, Osborn-street, Whitechapel, London, ‘An im- 
= it in the facture of sugar.”—Petitions recorded 9th October, 

2533. Louis Curistorn, Paris, WitiiaM Hawkswortn, Linlithgow, N.B., 
and Gustavus PaLMER Harpina, Paris, ‘‘Improvements in the manu- 
facture of cast steel and other metal tubes, and in the machinery or ap- 
paratus employed therein, parts of which improvements are applicable to 
the manufacture of gun barrels and ordnance, and to the rifling of same.” 
—Petition recorded 10th October, 1861. 

2575. Joun Jay Apams, New York, U.S., ‘‘ Anew and useful improvement 
in the manufacture of flexible back brushes for cleaning and dusting 
horses and other animals.”—Petition recorded 16th October, 1861. 








And notice is hereby given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 
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*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-office order, made payable to him at the Post-office, High Holborn, 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her Mujesty’s Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


(Including Fized Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c.) 


889. J. Suanp and S. Mason, Black/riars-road, London, * Steam fire-engines 
and pumps —Dated 1ith April, 1861. 
This invention cannot be described without reference to the drawings. 


890. W. Bury, Portman-street, Marylebone, London, * Improvements in steam 
engines, and in boilers for the same.”"—Dated 11th Apri, 1861. 

This invention has for its object, with reference to steam engines, an 
increased economy in the use of steam employed expansively to work the 
same, and consists in the arrangement of slide-valves, and the motion for 
working them hereinafter stated. There are two main slide-valves applied 
to each cylinder, and intended to be moved alternately, the one for admit- 
ting steam on the upper side of the piston, and opening the exhaust at the 
lower side thereof, and the other for admitting steam on the lower side, and 
opening the exhaust at the upper side. These main slide-valves are worked 
by means of a grooved cam on the crank-shaft, within the groove of which 
are confined rollers, on the ends of the levers which respectively communi- 
cate with each slide-valve. By this means, on the revolution of the cam, 
the operative part of the groove, viz., that farthest from the centre of the 
shaft, will be made to act in each val Iternately, by acting on the roller 
of the lever communicating therewith, the other valve at the same time 
remaining without action, by the roller of the lever communicating with it 
being in the concentric or inoperative part of the groove of the cam. The 
form of engine which the patentee prefers for marine purposes is that of a 
marine engine with four cylinders, two of which are placed on each side of 
the vessel, the opposite cylinders not being in the same straight line hori- 
zontally, although they work on to the same crank-pin. The inclined posi- 
tion of the cylinders is obtained by fixing them on the condensers, which 
extend under each pair of them, and are so formed at their upper part as to 
give the required inclination to the cylinders. The condensers contain the 
air-pumps. And the invention, with reference to steam boilers, consists in 
forming — in the ordinary water spaces at the sides or back of the 
back smoke-box at the inner end of the furnaces, for the purpose of convey- 
ing the steam from the steam-chests into additional contact with the heat 
of the furnace or furnaces, in order that the steam, in its passage from the 
chest to the steam-pipe, may become superheated, The passages by which 
the steam descends from the steam-chest lead into a horizontal pipe or pipes 
below the furnaces, which pipe again leads into vertical passages between 
the furnaces, by which the steam ascends in a superheated state to the 
steam-pipe. 

898. S. Roperts, Hull, “ Steam engines, d-c."—Dated 11th April, 1861. 

This invention consists in certain improvements in steam engines and 
steam generators, by means of which the ordinary steam boilers at present 
in use may be dispensed with, and the steam necessary for working engines 
generated in a more speedy, simple, and economical manner. An ordinary 
furnace may be employed consuming coal or coke, or the fire may be placed 
on the hearth of the ash-pit, or of the tuyere, and supplied with air from 
an ordinary blast pipe. The upper part of the furnace is or may be 
furnished with an outer casing or jacket surrounding the chimney, and 

ining water supplied from a tank or reservoir ; at the lower part of 
this casing a feed pipe is attached, communicating with the heating —_ 
ratus, which consists of an arrangement of one or several hot water tubes 
or pipes of a new and peculiar and special construction for the purpose 
required. These pipes or tubes are to be made of the following form :— 
Their external diameter is to be uniform throughout their length, and of 
any desired dimension, according to circumstances, but the patentee finds in 
practice that an external diameter of about an inch and a half is very 
advantageous. The internal diameter of these tubes varies throughout 
their length; at one end the bore should be very small in comparison with 
the other end. One or several of these tubes are to be arranged in the 
furnace in the following methods :—One pipe may be placed vertically in 
the furnace, with the smallest internal diameter downwards, and subject to 
the action of the greatest heat of the fire ; or two or any desired number of 
such pipes or tubes may be similarly arranged, with suitable connections 
one with another, as hereafter described. Or one or two of these pipes may 
be arranged in the furnaces in a spiral, or zig-zag, or any other desirable 
form. The object of making these pipes of such a construction as to their 
internal diameter is that the water they are to contain for the purpose of 
generating steam by their increased body or thickne-s at such lowest parts 
may acquire and maintain a very high degree of temperature at that 
portion, subject, as before stated, to the greatest heat which the furnace can 
exercise, and so cause the water to circulate throughout the system of 
apparatus to be described, according to the laws which govern such effects. 
And also that the pipe or pipes so heated, even to a red or white heat at 
such lowest part or parts, may by reason of their increased thickness and 
strength be enabled to withstand the enormous interna] pressure brought 
to bear upon their sides by the expansion of the heated water. The vast 
body of redhot metal enclosing such a system of water will necessarily so 
superheat the same that, when allowed to pass from the generator through 
a valve into a chamber or cylinder, it will instantly flash into steam, and 
actuate the piston of a steam engine. 
922, J. Smiru, Seaforth, near Liverpool, and 8, A. Curase, Liverpool, 
“ Motive power.” —Dated 15th April, 1861. ‘. 
This invention has reference to a previous patent, dated 14th August, 1858 
No. 1,858). The improved arrangement of the ‘‘atomic engine” consists 
in attaching two or more of the primary cylinders having a communication 
| with each other by means of a pipe. A cock is attached to the pipe for the 
purpose of admitting a fluid. Pistons are fitted to the cylinders, The con- 
necting rods attached to the pistons are united at right angles on the 
| wheel by means of levers. As the wheel rotates these levers come into 
contact with a friction wheel, which forces the piston down one of the 
| primaryjcylinders, driving the other piston in an opposite direction, which is 
| effected by means of the communication pipe connecting the two cylinders. 
| A weight may be fixed on the lever, which will add to the force of gravatic 
attraction. Each cylinder must be partly filled with air, water, mercury, 
or essential oils. The secondary cylinder is fixed to the lid of the engine, 
or some other convenient position. The secondary cylinder has a gland at 

















one end, through which the piston rod passes. A communication is effected | 
| between the two ends of the secondary cylinder by means of a pipe having 


a stop cock. The secondary cylinder is filled with water or essential oils for 
regulating the action of the wheel, which is effected by the means of a 
connecting rod attached to the piston rod at one end, and to a crank or 


eccentric wheel on the shaft of the engine at the other end. By shutting | 


the stop cock the motion of the engine is oes and 7 pany turning 
the stop cock the speed of the engine is thereby regulated.—Not proceeded 
with 


928. S. River, Chester, ‘ Apparatus applicable to steam boilers and steam 
engines.” —Dated 16th April, 1861. 
This invention consists, First, in certain‘improvements in the construction 
and arrangement of apy for indicating the level of the water in steam 
boilers ; Secondly, in an improved mode of constructing valves for steam 
and water ; Thirdly, in an improved metallic packing for pistons, pum; 
buckets, and stuffing boxes ; tly, in an improved lubricator for the 
piston rods and valve rods of steam engines. The invention cannot be 
described without reference to the drawings. 
941. J. VickerMan, Huddersfield, “‘Syphons for carrying off the condensed 
water from steam pipes.” —Dated 17th April, 1861. 

The exterior casing of this syphon consists of a rectangular box of cast 
iron with the sides tapering downwards, the lid being bolted on with an 
india-rubber or other packing interposed to keep the joint steam-tight. In 
the lid is a small air-valve for the admission of the cold air from the pipes 
when the steam is turned on, and for admitting the same again when the 
steam is turned off. On one side of the box is a short tube terminated by 
a union joint, to connect the box with the pipes from which it is proposed 
to carry off the condensed water. This is the inlet pipe. In front of the 
aperture of this pipe, inside the box, there is a screen of plate iron, which 
extends downwards to nearly the bottom of the box, where it is turned 
slightly inwards towards the centre of the box. In the bottom of the box 
another tube is inserted, which serves as the outlet ; the upper end of this 
tube rises in the box higher than the lower edge of the screen above named, 
and upon it is placed a hollow copper ball, furnished below with a small 
brass tube, which fits in the inside of the outlet pipe, and is provided with 
about four small holes slightly below the ball. ese holes are the only 
outlet for the water ; the tube opens also into the ball to take off any water 
that may get into the ball, owing to the porosity of the copper. The co 
ball is made in two parts, brazed together,  Aeden of being ssbhoved os 
usual, and when there is no water in the pipes the holes in the small pipe 
attached thereto are closed by being inside the outlet pipe ; but, as soon as 
the water begins to accumulate, it first rises above the Gooreke of the iron 
screen above referred to, and shuts off the pressure of the steam from the 
box, and, as it continues to rise, it raises the ball with it, and allows the 
water to run off through the small holes in the tube attached thereto, and 
to escape through the outlet pipe without any waste or escape of 
the same time. There is a metal cup, attached by a screw to the inside of 
the lid of the box, to regulate the height to which the ball is allowed to rise, 
according to the pressure of the steam in the pipes. ere are also small 
grooves in the surface of the top of the outlet pipe, to prevent the accumu- 
lation of any sand or sediment about the orifice, which would impede the 
free action of the copper ball. 

966. J. Ripiey, Stagshaw, Northumberland, “‘ Steam generators and super- 
heaters.” —Dated 19th April, 1861. 

This invention consists of two parts: First, of a valve or valves placed 
between an ordinary boiler and a superheating apparatus, by which, when 
the ~~ is charged with steam, the pressure is maintained ; 
then, by admitting a limited supply of water with the steam, when the 
por is sufficiently heated, a very much increased pressure may be 
obtained. The valves are so far self-acting as to close when the pressure in 
the superheater exceeds that in the boiler. In order to obtain this sufficient 
heat the invention consists, Secondly, of an arrangement of pipes in 
two coils, set vertically, with a fire between them and inclosed by water 
spaces, The coils are continued upwards from the annular fire space, and 
extend in a single row, which are arranged over a cone, the object being to 
prevent the air admitted from the top, as well as from the bottom, passing 
off except through the fire, where, mixing with the gases evolved from the 
fuel, their perfect combustion is insured, and smoke thereby prevented. 








Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 


ness, §c. 


910. A. F. DELANNOY, Paris, ‘‘ Boxes and bearings for lubriceting the azles 
and journals of wheels.”—Dated 13th April, 1861, 

This invention relates to improvements upon a former patent dated 
6th day of August, 1859 (No. 1,818), and consists, First, in constructing the 
axle box in one piece, with an opening of an elliptical form, where used for 
revolving axles with fixed wheels, and the collar at the end of the journal. 
Secondly, in an improved method of constructing the oil box, whereby the 
oil is maintained tangentially to the journal, and in a lubricating apparatus 
conducting the oil to the journal when the level is lowered. Thirdly, in 
obtaining an air tight closing, whereby the loss of lubricating material, and 
the introduction of foreign bodies is prevented. 

915. C. D. ABEL, Sowthampton-buildings, Chancery-lane, London, “ Turn™ 
tables."—A communication.— Dated 13th April, 1861. 

These improved turntables consist of two pairs of parallel bearers, one 
pair being at right angles to the other pair, so as to intersect each other, 
and the distances between the respective bearers of each pair corresponding 
with the gauge of the railway, which four bearers are all cast in one piece of 
cast steel, together with a portion of a ring corresponding with the diameter 
of the turntable, and connecting the ends of the two bearers of each 
respective pair. The turntable has also a further portion cast in one with 
it, situated in the central square space formed by the crossing of the four 
bearers, and containing the socket by which the turntable is made to rest 
upon the fixed upright central bearing fixed to the foundation plate. The 
rails upon which the carriages pass on and off the turntable are either cast 
in one piece with the before mentioned bearers, or they may be separate, 
and bolted on. At the crossings inclined planes are formed upon which 
the flanges of the carriage wheels rest while passing over the part of the 
rail, which is cut through, thus obviating concussion at those points ; por- 
tions of a ring corresponding with the diameter of the turntable are bolted 
to the ends of the bearers in such a manner as to connect the ends of one 
pair of bearers with the ends of the other pair, and thus in ——— with 
the portions of a ring cast in one with the ends of each pair of bearers, 
forming a complete ring, which may serve as a bearing ring resting upon a 
loose set of rollers underneath the turntable; or where the size of the 
turntable is not too large the whole ring is cast in one piece with the 
bearers.—Not proceeded with. 





Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


886. T. TayLon, Wellington-row, Bethnal-green, London, “ Manufacture of 
chenille and other circular pile fabrics.” —Dated 10th April, 1861. 

This invention consists in the use of two endless thin flat bands of metal 
or other suitable material, placed one upon the other, so as to form one 
double band or core, and stretched over two pulleys placed a certain dis- 
tance apart, and driven at the required speed in any convenient manner, 
so that a certain straight length of this double band or core is always 
travelling on either side of the pulleys from where it leaves the cireum- 
ference of one pulley to where it passes on to the circumference of the 
other. On one side of these pulleys the double band or core passes through 
a hollow spindle, revolving in fixed bearings, upon which spindle is 
mounted a disc, which carries bobbins containing the material for making 
the pile of the fabric. A thread forming the inner body, upon which, in 
conjunction with an outer body, the material for forming the pile is to be 
spun, is passed on either side of this double band or core, together with it 
through the hollow spindle, and is guided there into its proper position by 
passing through a groove formed in « fixed mandril inside the hollow 
spindle on each side of the double band or core, or the guide may be form 
outside the spindle. By this arrangement grooves in the cores upon which 
the material for forming the pile is lapped are dispensed with. On passing 
out of the hollow spindle the material for forming the pile is wound or 
lapped round the double band or core with the two bodies lying on either 
side of it, and this double band thus covered then passes through a guide 
which conducts the material for forming the outer body into its place on 
either side of the double band or core, which then comes in contact with 
either fixed, revolving, or reciprocating cutting edges, passing between the 
two bands, and thus dividing the material lapped round them into two 
parts, which are each held between an inner and outer body, and are in this 
state connected respectively with suitable spinning apparatus, which twists 
them into chenille or other circular piled fabric.—Not proceeded with. 


887. D. CuaLMERs, Glasgow, “‘ Weaving textile fabrics.” —Dated lith April, 
1861. 


Under one modification the cloth has woven in it, at regular predeter- 
mined distances asunder, transverse stripes or narrow widths, which are 
made much stronger than the intervening portions of the fabric. Thus, in 
weaving sailcloth or other fabric, according to this invention, the mechanism 
of the loom is arranged so that, at regular intervals, where these stripes 





are to occur, a change of the shuttle is made, and a certain predetermined 
number of shoots of weft of a much stouter quality is thrown in. After 
this the weaving with the ordinary weft goes on until the distance is accom- 
plished for the stripe to occur again. In this way, by the alternate use of 
the ordinary weft and of a heavier quality, the stripes are introduced at 
regular intervals, and by simple self-acting means for effecting the change 
of the shuttle boxes.—Not proceeded with, 


| 888. W. McConnen, Manchester, “Carding cotton.” — Dated 11th April, 
1861 


61. 

The object of this invention is to dispense with the ordin stripping 
operation, and the invention consists in the application of surfaces which 
continually strip or remove the fibrous material from the card cylinders, not 
only that fibrous material on the surface or points of the card teeth, buta con- 
siderable portion of thatwhich tendsto accumulate below the points of the card 
tecth, and which surfaces give the fibrous material so stripped back to the 
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ints of the teeth of the card cylinders. The inventor accomplishes this 
y a rotating brush or card surface which strips the cylinder from the 
greater part of the fibrous material left by the doffer, and delivers the 
material to a card roller, which gives the material back to the points or 
surfaces of the card cylinder.—Not proceeded with. 


899. J. M. Duntop, Manchester, “ Machinery for cleansing cotton.” —Dated 
llth April, 1861. , 

For the purposes of this invention roller churkas or gins are arranged in 
pairs, in order that several pairs may be drawn by one driving shaft. In 
one arrangement the driving shaft is placed between the pairs of roller 
churkas or gins in such manner that one spur wheel on the driving shaft 
gives motion to two roller churkas or gins, one on either side of the driving 
shaft Any desired number of pairs of roller churkas or gins may be thus 
driven by the same driving shaft, there being a spur wheel on the driving 
shaft for each pair of roller churkas cr gins. Another arrangement consists 
in placing the driving shaft at right angles to the axes of the roller churkas 
or gins, which are arranged parallel to each other on the same beam or 
table. Pairs of these roller churkas or gins are geared together by spur 
wheels, and motion is communicated to both pairs of roller churkas or gins 
bya pairof mitre wheels, one on the driving shaft and the other on one of 
the axes of the pairs of roller churkas or gins, the wheels on the driving 
shaft in each case being capable of turning freely on the driving shaft, 
except when fixed or held thereon by a clutch, preferring for such purposes 
conical friction clutches. In order to feed roller churkas by mechanical 
means an upright box or trunk is employed open at top, and closed at 
bottom by a grid, grating, or otherwise, suitable to admit of the seeds 
separated from the cotton dropping through. It is preferred that there 
should be one such box or trunk to two roller churkas placed parallel to each 
other, so that the cotton, as it descends in the upright trunk or box, may be 
taken hold of by the two roller churkas, and withdrawn by them, the seeds 
falling through the grid or reticulate bottom ; or such a trunk or box may 
be applied to each roller churka. In order to ensure the cotton as it descends, 
the trunk or open box being nipped and removed by the roller churkas, « 
reciprocating agitator is used consistingof several blades placed on a rocking 
axis; the edges of the bladesare curved, although they may be straight and 
notched or serrated, so that, by the blades alternately inclining first in one 
direction and then in the other towards the roller churka, the cotton as it 
descends on to the upper edges of the blades may be ensured being moved 
and engaged by the two roller churkas. 

900. S. C. Sauisnuny, EBesex-street, Strand, London, and J. TURNER, Dalston, 
© An improvement applicable to shuttles for the saving of cop waste.”— 
Da ed 12h April, 186). 

According to this invention the inventors propose to remove the tendency 
which the weft thread has to coil around the skewer while being drawp out 
of the shuttle when the diameter of the cop is reduced to about theséxtent 
of that of cop waste. <A simple and efficient method of effecting this 
object is to slip on to the shuttle skewer a collar or ring in advance of the 
nose of the cop, which collar or ring will act as a guide to keep the thread 
off the skewer while passing to the eye of the shuttle. —Not proceeded with. 
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993. J. Warp, Blackburn, and R, Greenwoop, Whittle-le- Woods, Lancashire, 
“ Preparing fibrous materials to be spun.”—Dated 12th April, 1861. 

This invention relates to self-acting stop motions for the carding engine 
and drawing frame. At the front part of the carding engine the patentees 
attach a horizontal lever to the barrow shaft or lever by means of a chain 
and pulley in connection with a catch, At the opposite end of the said 
horizontal lever there is fixed a vertical rod to the height of the drawing 
rollers, over the top of which red the sliver passes and keeps the horizontal 
lever in one position, but if the sliver, or a portion of it, breaks, the vertical 
rod is set at liberty, and rises up, bringing with it that end of the lever to 
which it is connected, and depressing the other end, which, by means of 
the chain, relieves the cateh and allows the barrow shaft to be lowered so 
as to stop the doffer and feed rollers, On the horizontal lever there is a 
weight, which can be shifted to and fro as desired, in order to regulate the 
amount of pressure given to the vertical rod according to the strength of 
the sliver. ‘To the drawing frame they attach a number of cross levers 
working on studs or fuleruins fixed to the beam of the framing. There is one 
cross lever to cach cam or coiler, and its fulerum is adjusted so as to make 
it very sensitive or easily acted upon, The said cross lever passes under the 
drawing rollers to the back of the frame, and has a chain and weight con- 
nected to it, and its other end is bent or shaped so that it may press 
culnst the front or back of the sliver in its passage to the calendar rollers 
vv. ‘To the eccentric shaft they fix an arm or projec- 
at such distance from the weighted end of the lever that the two can 
come in contact, unless prevented by the sliver holding the lever. If the 
sliver, or part of it breaks, the lever is liberated, and acts by means of the 
weight upon the aforesaid cam or projection, and holds the eccentric shaft, 
which thereby stops the motion of the frame in the usual manner. 

906. J. C. Rivert, Prestolee New Mills, Farnworth, “ Carding cotton, &a"— 
Dated 13th Aprv, 1861. 

The nature of this invention consists of certain improved combinations 
and arrangements of machinery applicable to carding engines, for removing 
the motes and other impurities from the fibrous materials, and for collect- 
ing them with the flyings or loose fibres in the form of a fleece or sliver. 
The invention also consists in certain improved arrangements and combina- 
tions of self-acting machinery for shipping and cleaning the main cylinder 
and working rollers of carding engines, The invention cannot be described 
without reference to the drawings. 

912. H. Maven and J. Wueater, Bacup, Lancashire, “ Spinning.”—Dated 
13th April, 1861. 

This invention relates, principally, to that description of machinery em- 
ployed in spinning called ‘ throstles,” and consists in a novel and peculiar 
arrangement of the spindle and flyer, in combination with the method of 
producing the required “drag.” In these improvements a tube, bush, or 
collar is secured in the top rail, and extends to about the upper end of the 
spindle, which passes through the said bush or collar; upon this collar a 
second collar works to which the flyer is attached, and in an inverted posi- 
tion to that generally adopted. The spindle is driven in the ordinary 
manner, and has a slot in the top, so that the bobbin may be secured there- 
upon by means of a pin, and be driven with the spindle, the flyer and 
loose collar being pulled round by the yarn, and, by this means, the drag 
upon the yarn is effected ; the flyer is also provided with a ‘ copping 
motion,” so that the yarn may be equally wound upon the bobbin. 



























919. A. Brapeury, Oldham, “ Spinning and doubling cotton, Se.”"—Dated 
Lith April, S61. 

This invention applies to that class of spinning and doubling machinery 
called self-acting mules, twining jennies, and other similar machines, and 
consists in self-acting contrivances for regulating or governing the winding 
on of the threads or yaras in such machines. —Not proceeded with, 





026, F. LENNARD, Leicester, “ Looped pile fubrics.”—Dated 15th April, 1861. 
For the purposes of this invention the warp or the weft used in weaving 
fabrics is made with loops which, in the manufactured fabrics, become the 
looped uncut pile on one or both sides, and such warp or weft is produced 
by preference in the following manner ;—A warp frame, such as is used in 
the manufacture of loop fabrics, is employed, and opposite pairs of needles 
at suitable intervals apart. Two or more guides are placed on suitable 
bars in such manner that two or more warp threads carried by the guides 
may be caused to be lapped or worked with each of the selected pairs of 
needles ‘Thus, supposing only two warp threads te be used in producing a 
narrow fabric suitable for carrying out this mvention, one warp thread for 
producing the looped body or chain of the fabric on the two needles, and 
the other warp thread to produce the projecting loops at the edges of such 











body ; one warp thread is to be caused to work with the two needles, whilst 
the other warp thread is to be caused to lap over other needles to the left, 
and also over other needles to the right of the pair of needles first stated, 
depending on the length of the projecting loops at the edges of the body of 
the fabrics; and in order to keep these loops, which are made t> the left 
and right of the body of the fabric, extended till the loops that are thus 
made are tied or fixed in the body of the fabric, the loops made te the left 
and to the right are alternately knocked off the needles on which they are 
made. 

934. C. Fuxrrcuen, No'tivohom, © Chenille."—Doted 16th April, 1861, 

rhe patentee claims, First, lapping the silk round a chenille thread, cord, 
or tine wire, and an endless wire, which, in combination with two hard 
rollers, will act as a cutting instrument to divide the silk of which the 
chenille is composed. Secondly, lapping the silk round two chenillc threads 
or cords in combination with a central wire, which, in combina ion with 
two hard rollers, will act as the cutting instrument to divide the silk. He 
cloiims particularly arranging these chenille threads as shown in the draw- 
ings, SO as to cause them to vet as selvage cords, whereby the use of separate 
selvage cords may be aveided. Thirdly, mounting the silk bobbin and flyer 
on a hollow spinale, Girough which the cutting wire and one of the twisting 
threads of cach piece of chenille passes, as set forth. Fourthly, the mode 
of and apparatus set forth for winding the silk on to its bobbin without 
removing the same from the machine. 

936. D. CHALMERS, Glasgow, ‘* Looms.”"—Dated 16th April, 1861. 

This invention relates to the arrangement and construction of weaving 
apparatus for actuating the shuttle boxes of drop bex looms, and is based, 
more or less, upon an invention of improvements in looms for which letters 
patent were granted to David Chalmers and J. 'T. Swallow, and dated the 


lith day of April, 1858, No. 8u7.—Noet proceed with. 





















(28, T. Jones -le- Moora, and G. MALLINSON, Salford, “ Piled fabrics.” 
Dated Lith , IS6L. . ; 
This invention consists in | agape: piled fabries possessing a more orna- 
mental appearance and at le st than these prodice hy the yown 
ethods, In performing this invention the fabric is woven in a jeom ofthe 
linary construction, with the weft foating over the warp, or the warp 
yx over the weft, so as toform diagonal races, which races when cut 


rm the pile. —Not proceeded with, 
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944. B. Brown and R. HAckine, Bury, “‘ Spinning.”—Dated 17th April, 
1861. 
This invention connot be described without reference to the drawings. 


, 
953. B. Brown and R. Hackine, Bury, “ Roving frames and slubbing frames, 
—Dated 18h April, 1861. 

This invention relates, First, to that portion of roving frames and slubbing 
frames called the spindle, and consists nm the employment of a bush or 
collar, through which the spindle passes, having two conically-formed 
bearings supported in rails, and in driving the said collar positively instead 
of by frictional contact as at present. A Second part of the invention 
relates to an arrangement of apparatus for preventing one sliver from 
passing singly when the other breaks, instead of both being delivered 
equally. This part of the invention consists in the use of two bell-crank 
levers, which, so long as the slivers remain entire, are retained in their 
proper position by the slivers, but, when one sliver breaks, one lever falls, 
and, coming into contact with a sliding rod, causes the other lever to break 
the remaining sliver, andso prevent the delivery of single slivers —Not pro- 
ceeded with. 


956. A. V. Newton, Chancery-lane, London, “ Cleaning cotton, &c.”—A com- 
munication.—Dated 18th April, 1861. 

This invention consists in using (instead of the wooden bars or perforated 
metal plate) a reticulated screen or net of woven wire or twine, with meshes 
so small that the staple long enough to be of any value in making yarn will 
reach across two of such meshes or openings, and, therefore, remain above 
the screen, while that portion, or some of that portion, of the fibre which is 
too short to reach across two of the meshes or openings will fall through the 
screen with the fine sand, dirt, dust, and refuse matter contained in the 
staple. And in order to break the blast or current of air under the screen so 
effectually that it will not carry much of the fine sand, dirt, dust, and short 
fibre up back again through the screen (to be thence carried out of the trunk 
with the cotton), the vertical partitions, heretofore placed across the trunk, 
under the screen, to effect this object, are now to be brought so near 
together as to retain the refuse that passes through the screen, or most of it, 
in the small cells formed under the screen. 


963. J. M. Briertey, Manchester, ‘* Woven fabrics applicable to crinoline 
skirts, de.” Dated 19th Apri, 1861. 

This invention consists in combining strips of steel, copper, whalebone, 
cane, or any other suitable material, with any fabric or texture of cloth, 
during the process of weaving. The strips are wound on a separate beam, 
and the eyes of the healds, and also the reed, are adapted to atlow them to 
pass, so that, as the strips move onwards with the warp, they are woven 
into the fabric according to any desired pattern.—Not proceeded with, 

















Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
wil Mills, je. 


967. J. Rivury, Stagshaw, Northumberland, “ Cutting apparatuses for 
reaping and mowiig machines.” —Datet Wth April, S61. 

This mvention consists in the construction and employment of cutters 
which are fixed on a horizontal shaft to which rotatory motion is communi- 
cated in any suitable manner. Each separate cutter is composed of a dise, 
from one side of which extend two inclined curved blades, which spring 
from close to the side, and rise gradually to the farthest joint from the 
dise, Whcn the line is carried down again close to the dise: then the next 
blade rises and is carried on till it attains its greatest height; the line is 
then carried down, and thus the circumference of the dise is occupied. 
Although the inventor gives the preference to two biades only being made to 
occupy the circumference, one only, or three or more, may be used. The 
edye of the blades is serrated, by preference, but a simple cutting edge will 
be found sutheicnt for some crops, The cutters are set at cqual distances 
apart, and are so placed with respect to the holding fingers that the 
inclined blades, on being made to rotate, come in contact or nearly so with 
them, and perform a scissor like cut. The cutters a closed in a tube 
about one-third, more or less, of the circumference of which is removed to 
allow of the crop coming under the action of the blades, In some cases he 
employs spiral blades instead of the blades first described.—Net proceeded with, 












Crass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, Sc. 
885. W. R. RowEns, Gray’s-inu-road, Loudon, “ Dowels.”—Dated 10th April 
1861. 

The object of this invention is to facilitate the construction of wooden 
framing for doors and other like carpenters’ Work. To this end the patentee 
proposes to employ metal holdfasts or dow els, which, being inserted into holes 
pored to receive them, will, by the application of pressure, enable him to 
produce firm butt joints at less cost, both of material and labour, than the 
ordinary joints are made. These dowels he constructs by preference from 
square or round rods of wrought iron, the angles or sides of which he jags, 
so as to form projecting teeth thereon, These teeth are for the purpose of 
taking a good hold of the wood when the dowel is thrust home, and 
thereby preventing its withdrawal, but they are so arranged as to offer the 
least possible obstruction to the insertion of the dowel consistent with their 
use, 

043. W. A. Dixon, Newport, Monmouthshire, “ Plastering walls and ceilings.’ 
—Dated Vith Apru, 1861. 

This invention consists of an improved method of covering walls and 
ceilings by means of plates composed of fibrous and plastic substances, 
such as gypsum, ashes, manilla hemp, or cocoa-nut fibre, saw dust, or any 
other suitable materials. These materials are well incorporated one with 
the other by being passed through a devil, or other suitable crushing and 
mixing apparatus, and when reduced to a proper consistency the patentee 
adds about one ton of plaster of Paris of commerce ; a portion of this com- 
pound is then mixed with a sufficient quantity of water or other liquid to 
render it into a paste, which is put into moulds, and then pressed by means 
of suitable presses in the usual way, and when dry are ready for use. 











Crass 6.—FIRE-ARMS, 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §¢. 


907. T. Bauwey, Aston-road, Birmingham, ‘* Breech-loading fre-arms.”—Dated 
15th April, 1861. 

This invention consists in the use of a plunger constructed in the manner 
hereinafter described :—The plunger is arranged witha point or pivot at the 
front part, and is slotted at the hinder part for the purpose of receiving a 
lever which answers for the bolt or key to secure the plunger in its proper 
position when the breech is closed for use, To the front end of the plunger 
isfapplied a cap or nozzle of thin copper, or other suitable metal, in which 
a washer of india-rubber, gutta-percha, or other suitable elastic material is 
placed ; a steel washer is then placed over the elastic one in the cup or 
nozzle, and another elastic washer is placed between the fore end of the 
plunger and the back of the cup or nozzle. By this arrangement the thin 
cup is placed between the two elastic washers, and these, with the metal 
washer and the cup, are secured firmly on to the front end of the plunger 
by means of a pin passed through the steel washer and into the pivot. The 
nipple is placed on the barrel in the usual manner, On the discharge of the 
arm the front elastic washer is pressed down inte the cup or nozzle by the 
pressure of the steel washer upon it, which expands the cup or nozzle, and 
the hinder elastic washer between the back or bottom of the cup and the 
front or fore cnd of the plunger being also compressed by the same cause, 
and thereby increased in diameter, the breech becomes effectually closed, 
and the escape of gas prevented. 























923. A. Sax, Poris, “ Ordnance and projectiles.” —Daled Lith April, 1861. 

The patentee claims, First, combining together several pieces of cannon 
or other ordnance so as to allow of aiming with two or more of them 
at the same spot of any moving or fixed object, and firing them as much as 
practically possible simultaneously, with the object of causing the projec 
tiles of the said cannons or other ordnance to hit as much as possible 
simultaneously the same spot of the object aimed at.  Secondiy, the 
described arrangements of eiongated or ey) lindrical projectiles provided wiih 
two or more ext i chambers connected together, or with a central 
umber, and arrat Lin such manner that the explosion of th , 
takes place whenever the same strikes with the arm or arms of a suitable 
cap against any object, When a great quantity of balls, grenades, shells, or 
other » issiles, will be projec'ed in various directicns from the external 
nbers in which these nitssiles were contained, 
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930. F. M. Even, dlave-court, Temple, London, “* Car ri 
gus Dated 16th Ay ril. 1861 

In carrying out this invention, instead of forming the cylindrical case of 
paper, as usual, it is made of metal (aluminium being preferred on account 
of its lightness and incorrodibility). This case is to be carefully fitted to 
the chamber in the breech of the gun, and is cut or siit on one side longitu- 
tudinally through its entire len.th, in order to avoid any strain from the 
explosion, The charge is ignited as follows :—The pin which exists in the 
ordinary cartridge is retained, but the inner end (in place of being pointed, 
and entering a cap previously placed in the cortridge) is hollowed out, and 
in the cavity receives the detonating composition When Pushed mle tie 
cartridge the pin descends upon a metai point fixed in a small eyiindrical 
opening in the base of the cartridge case 





















Tue New Lanprne Stace at Liverroon.—The Mersey Docks 
and Harbour Board are advertising for tenders from parties willing 
to undertake to construct, fix in place, and complete, ready for public 
use, a new floating landing stage, for the recess in and alongside the 
south wall of the new low water basin. The contracts will com- 
prise sixty-five floating pontoons, more or less, of the very best 
boiler work, in lengths varying from 33ft. Gin. to 48ft. Gin., and 
weighing, if the number remains unaltered, 600 tons or thereabouts ; 
four main and other kelsons, or hollow rectangular beams, the 
longest 1,038ft. in length, from 3ft. 6in. to 4ft. 6in. in depth, and 2ft. 
in width, the gross weight of which will be 960 tons or thereabouts ; 
four other hollow beams of wrought iron, forming the girders totwo 
bridges connecting the stage with the quay, and weighing with the 
rolled joists about 211 tons, 63 tons, more or less, of cast-iron, and 
about 62 tons of smiths’ work in saddles, straps, bolts, spikes, chains 
&c., together with about 43,000 cubic feet of timber in deck-beams 
decks, &c., wrought, fixed in place, and painted. 

New Move or Tractnc Drawines.—-A new method of tracing draw- 
ings and maps directly on white paper has been lately made public in 
France. The process possesses this advantage, viz., that on any 
paper, such as letter, drawing, or any other, however opaque, it can 
be rendered capable of the transfer of a drawing in common ink, 
India ink, pencil, or water colours. Fix the paper on which the 
copy is to be made on the original, and moisten it with a cotton tuft 
dipped in the purest benzine. Buckle’s brush, used for photographic 
purposes, would answer well. The portions of the paper which 
have imbibed the liquid are at once rendered as transparent as pre- 
pared tracing paper, and the original can be copied off to its minutest 
details without the slightest injurious effects of this process on the 
drawing. Inks run freely without in the least spreading, and the 
lines are more diflicult to remove from the paper thus prepared than 
from common paper. Lead-pencil marks are almost indelible by the 
India-rubber. As the benzine evaporates the paper becomes 
opaque, assuming its primitive form if the liquid be pure, and fresh 
distilled; and a little exposure to a current of air will remove all 
smell, If the drawing to be copied is of great size the benzine can 
be used as the work proceeds. If, from its extreme volatility, any 
portions become opaque before the tracing is finished it is only 
necessary to apply a little more beuzine on that part.— Builder. a 











Triau Trip or THE Morpeta Sreamsnir.—The Morpeth, a paddle- 
wheel steamer, built by Messrs, Charles Mitchell and Co., of Low 
Walker, with engines and machinery by Messrs. lt. Morrison and Co., 
Ouseburn Engine Works, Neweastle-on-Tyne, was run out to sea 
on her trial trip on Thursday last. She made the distance from the 
Herd Buoy to Sunderland and back, against a heavy sea, exactly in 
sixty minutes, the distance run being 14! knots, or nearly 17 miles. 
Afterwards the S vessel was taken a cruise to the northward of 
Blyth, and during the whole of the day the engines had not to be 
stopped on account of any overheating in the bearings. ‘The dimen- 
sions of the Morpeth are, length over all, 227ft.; breadth of beam, 
2dft. 3in.; depth moulded, 13ft. She is a handsome brig, r d 
with two funnels. The eaptain’s cabin is situated on the quarter 
deck. The first-class saloon has a height of 9ft., and is fitted up 
for thirty passeugers, with a separate cabin to accommodate twelve 
ladies. The second-class saloon has twenty-four berths and a 
ladies’ cabin with twelve berths. Arrangements have been made for 
earrying a large number of horses, cattle, or sheep, and a hurricane 
deck will afforda protected promenade for passengers. ‘The engines 
have oscillating cylinders 53i ) 
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in. diameter, with a length of stroke of 
4ft. Gin. The pressure ofzsteam during the trial was 25 Ib., and 
there was a vacuum of 26} in. A superheating apparatus has been 
applied, and expansion gear has also been fitted. The average 
number of revolutions was 3d per minute, the paddle-wheels being 
19ft. in diameter. The indicated horse-power was 1,100, with the 
steam cut-off at half-stroke. The Morpeth is the property of the 
Ne w Hunter River Steam Navigation Company, and is intended to 
be “employed in the coasting trade between Morpeth and Sydney in 
Australia. 

Steam Navication.—Steam navigation has not yet fulfilled all the 
promises that were made in its behalf. True the world has been 
girded by ocean lines which traverse great distances with wonderful 
speed and regularity; true America has been placed at nine days’ 
distance, and India at four weeks’ distance from us. But what has 
been a scientific success has been a pecuniary failure. All the great 
lines are kept up by subventions of enormous amount. The 
Cunard line, the Peninsular and Oriental, and the West India lines 
draw from the revenues of the Post-oflice sums amounting to 
nearly three-quarters of a million sterling yearly. And this money 
is, no doubt, actually necessary to keep the steamers at work. It is 
asserted, and probably with truth, that in the present state of mecha- 
nical science it would be impossible for the companies to perform 
the service required of them merely by means of the regu- 
lar profits of trade, the passage money of travellers, the postage 
of the letters, and the freight. In fact, the Persia or the Atrato 
never could pay its expenses, and if the nation wishes for rapid com- 
munication between the two hemispheres it must pay in its corporate 
capacity, and not trust to the support which private enterprise re- 
celves from private wants. Indeed, there is said to be no instance 
of a first-class steamer, capable of rapid passages, being profitable 
on long voyages. Ocean steam navigation, therefore, is still a deli- 
cate and weakly plant, which is unable to bear the keen air of com- 
petition and free trade, and must be fostered yet awhile by the 
genial warmth of Government support. This is a matter which has 
often engaged the attention of practical men who have had before 
them the fate of a series of speculators; and the unanimous con- 
clusion has been that, unless fuel can be much more cheaply supplied, 
independent steam navigation, of the first-class, is impossible. Of 
course the most desirable thing would be a diminution in the bulk of 
fuel required. Any invention which will substitute a more portable 
matter for coal, or which will obtain afar greater power out of the 
same bulk of coal, will be the beginning of a new period in the world’s 
} commerce. Dut next in importance to this is the discovery of coal 
| at various points of the earth’s surface. At present alimost all the 
coal used by our ocean lines is carried from Er id. ‘The cost of 
it, accordingly, at distant ports is almost incredible. The Peninsular 
and Oriental and the West India lines, for instance, always have 
what may be called a fleet of colliers employed to carry fuel 
thousands of miles for them to the various coaling stations on their 
track. That the cost of a ton of coal which has been carried 
14,000 miles precludes all hope of protit being made on the work it 
does may be easily imagined. If the steamer carries large quantities 
of coal herself she is unable to take a remunerative quantity of 
freight; and, if she carries only a little, then what she loads at each 
ing station must be transported for her by a subsidiary 
sailing vessel. Hence, any discovery of coal in our colonial 
possessions has a deep interest for those engaged in steam 
navigation, and we are glad to say that such a discovery, 
apparently of the highest value, has been made in Tasmania, 
and that coal in great abundance is likely to be supplied to the 
home and intercolonial steamers which traverse the Australian seas. 
The Mount Nicholas and Douglas River coalfields are situate on the 
east coast of ‘Tasmania, in the township of Fir The technical 
details are given by Mr. Charles Gould, the Government geologist, 
in a report addressed by him to the colonial secretary of the island. 
To this we refer those of our readers who require accurate infort 
mation on the subject. We mays however, following the report- 
that the coaltields of the Fingal district may be taken as constitual 
ing two distinct fields. In the first the position of the principd, 
fields of coal, though highly advantageous to their being worked, 
is at an elevation of from 1,200 to 1,500ft. above the sea. In the 
latter the V are either actu illy below the level of the sea, or erop 
out in positions but little above it. Mr. Gould recommends the 
extraction of a small quantity for the purpose of securing an adequate 
trial insome of the large ocean steamers, and of permitting a series 
of experiments to be made upon it by engineers and manulacturers 
in the colony and in Victoria. It may be said, also, that some of 
the coal has been tried in the Hobart Town Gasworks and found ta 
| answer exceedingly well.—Z (nes, 
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British Mvuseum.—An important addition has been made to the 
collection of ancient marbles in the British Museum by the arrival 
yesterday of a further portion of the results of the excavations 
undertaken at Cyrene by Lieutenants Porcher and Smith. These 
gentlemen have now, it is understood, their researches being com- 
plete 1, finally left that place. 

Tue SovrnerN EMBANKMENT OF THE THAmes.—A meeting of 
delegates from each of the parishes of South London has been held 
to decide on the course to be pursued in order to obtain for the 
southern bank of the Thames privileges similar to those to be con- 
ferred on the northern shore under the Thames Embankment Bill. 
The chair being taken by Mr. F. Doulton, several gentlemen 
pointed out the importance of a southern embankment. A resolu- 
tion was, after a long discussion, carried unanimously to the effect 
that the sanitary condition of the districts of London south of the 
river, and their liability to flood, rendered the protection of an em- 
bankment necessary, and that the meeting, while anxious to pro- 
mote this undertaking, had no desire to delay the progress of the 
northern embankment. A deputation was appointed to wait upon 
Lord Palmerston on the subject from each of the parishes in South 
London. 

Bray's Traction Enqine.—One of these engines has been at 
work, during the last week, for Messrs. John Penn and Son, re- 
moving the heavy portions of the machinery for the engines of 
H.M.S. Arethusa, as well as other materials. The cylinders and 
condensers weighed about 24 tons each; the truck 6 tons, and balks 
of timber, chains, &c., another 2 tons; in all, about 32 tons each 
load. With these the engine, weighing 12 tons, exclusive of coal 
and water, started up the incline from Messrs. Penn's i’'actory—about 
1 in 18—and removed to Deptford for shipment in half an hour—a 
distance of nearly two miles. She brought wp from Deptford, on 
Saturday last, 28 tons pig iron, truck 6 tons, and other 2 tons chains, 
boxes, &c.—in all, 36 tons—to the factory in the Lewisham-road, 
going up the Blackheath-hill without a check. This, and previous 
work, has shown the engine to be thoroughly efficient and capable 
of being relied upon. 

Tron AND Wooven Surrs.—In the course of a speech at Wolver- 
hampton, last week, Mr. Weguelin said that, as a member of a large 
society of shipowners, he knew that iron ships differed essentially 
from wooden ships in their duration. At the end of twenty-five or 
thirty years an iron ship was as good as when it was new. No one 
knew the life of an iron ship, and he thought it would last 
100 years. A wooden ship, on the contrary, not only required con- 
stant repairs, but in eight or ten years, as the phrase ran, was off the 
first letter at Lloyd’s. Looking at this fact it did appear to him 
that, as in their fixed defences they had raised the money by 
annuities at twenty-five or thirty years, paying the amount with 
interest gradnally, so in their iron floating defences, which were 
enormously costly, the adoption of the same principle—by making 
the next generation, to whom these vessels would be bequeathed, 
participate in the expe nse—would be only a matter of justice to the 
taxpayers of the present day. 

















New Srreers.—A return made by the First Commissioner of 
Works states that the Spit tHields line of street of 700 yards 5 Jock- 
strect, 285 yards; New Oxford-street, 770 yards; Endell-street, 





300 yards; and St. Martin’s-lane and Cranbourne-street alteration, 
370 yards—together cost £837,560. The Spitalfields extension, 520 
y cost £211,689; aud the Pimlico improvements, 378 yards, 
£6 3. A return from the City states that New Cannon-street, 
1,166 yards in length, cost £589,470; and the completion of the 
improvements authorised to be made by the Clerkenwell Improve- 
ment Commissioners, Victoria-street, Clerkenwell, 1,120 yards, 
£333,675, but there is building ground not disposed of in conse- 
quence of railway communication in the line of street being 
sanctioned by Parliament. Upon the whole 5,659 yards of street, 
not quite 3} miles, there has thus been laid out £2,034,872, or£359 
upon a yard’s length of street. 

IkRESPONSIBLE GOVERNMENT.—The docks at Havre are managed by 
retired naval men, some of whom are incompetent, as the following 
case will show :—Some days ago the fine American ship Normandié 
arrived there, heavily laden with grain. ‘The harbour-master, after 
examining her draught of water, ordered her, notwithstanding the 
falling tide, into dock. While being warped in, as is the custom, by 
about thirty of the most aged and crippled men in the port, she 
grounded on the dock-sill; her back was broken, her mainmast 
went by the board, and she lost other spars. In addition, the cargo 
was seriously damaged. ‘There she lay a perfect wreck, while the 
cargo was being removed with that deliberation characteristic! of 
French officials and French labourers. Several vessels were wait- 
ing to get to sea, but they were shut in, and it was not expected that 
the wreck could be removed for eight days. Fortunately, however, 
the Normandié, a day or two after the catastrophe, slipped off the 
sill, Unfortunately the vessel was not at all, or only very slightly, 
insured, and it was understood that the French authorities would 
not give the owners any compensation. ‘The loss was estimated at 
many thousands of pounds, 

COLLISION ON THE LANCASHIRE AND Yorksnmre Ramwway.—A 
s@ious accident happened on the Lancashire and Yorkshire Railway 
on Friday evening last, between the Eastwood and Todmorden 
stations. An express train, which starts from Halifax at a quarter 
to tive o'clock, had just passed the Eastwood station, the time being 
about twenty minutes past five, when a luggage train was observed 
in trout, going at a speed of about eighteen miles an hour. The 
speed of the express train was so great that it was found impossible 
to check it so as to avoid a collision, and the luggage train was run 
into with great violence, many of the trucks being thrown off the 
line and the engine displaced." The passengers in the express train 
were much shaken, as was the brakesman of the luggage train, 
though it does not appear that any bones were broken. The pas- 
sehger carriages sustained no damage, but the engine was so disabled 
that the train had to be taken forward by another locomotive after 

























the line had been cleared of the scattered wreck of the luggage 
trucks. The clearance was effected by a large force of men, who 
were got to work immediately, and the traffic was not very long im- 


ype dod. 


_ City Commission or Sewers.—At the last meeting a communica- 
tion from Captain Brown, registrar-general of shipping and seamen, 
was presented by Deputy Harrison, and read to the court, respect- 
Ing & new mode of street pavement for the city of London. After 
stating that the present system of pavement is defective from in- 
equalities of surface and the constant churning up of the foundation 
between the loose stones, the writer proposes to construct a pave- 
ment by a combination of iron and wood, laid in alternate bars, 
transv rsely or obliquely, upon sleepers of wood or stone, placed 
longitudinally on the foundation; the interstices to be filled with 
rough porous materials. The result of such an arrangement, he 
8.ates, would be—first, a firm, uniform foundation ; secondly, durable 
materials, smoothly and securely placed, and capable of being readily 
cleansed. Deputy Elliott said, having regard to the evils and incon- 
Veniences of the existing system of street paving, any scheme caleu- 
lated to lessen or remedy them, unless it were absurd on the face of 
it, Was entitled to the respectful and indulgent consideration of the 
‘ourt. On the motion of Deputy Harrison the proposal of Captain 
Brown was referred to Mr. Hayward, the engineer to the commis- 
Sion, for consideration, and to report as to its feasibility. ‘Touch- 
lug the question of the supply of gas to the City under the opera- 
tion of the new Act, which continues to engage public attention, 
Dr, Abraham gave notice of his intention to move at their next 
meeting a resolution to the effect that the commission do not enter 
into any further contract with the Great Central Gas Company for 























the iting until the notice issued by that company to raise 

ul gas to 4s, 6d. a thousand feet shall have 1 uncon- 
} 7 . 

iy idrawn, Mr. Haywood, the engineer, reported that as 


House would shortly be pulled down, an opportunity 

ed widening and improving the thoroughfare 
wily in Lime-street. On the motion of Dr. Abraham 
tter was referred to the Improvement Committee for con, 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tron Trave: Orders Falling Off: Effects of the Depression in Lanca- 
shire—Tjemanp For Suir Prares: The Iron Rejected at Chatham 
not from Soutk Staffordshire—V1G Iron: Prices Down: Dull Trade 
—Coa Trape: Slackness—GeneraL Manvuracruring TRabes: 
Falling Off of Orders—Meta. Manxet—Boarp or Trave Re- 
TURNS—CONVICTIONS UNDER THE Mines Inspection Act. 

Tue condition of the iron trade of South Staffordshire has not 

improved in the past week, but the reverse. The orders are more 

closely worked up than they were a week ago, and but for those 
received prior to a fortnight since there would be very little work 
for the men. During ordinary times a large number of boiler plates 
are made in this district for the Lancashire market. The fact is 
now more conspicuous by reason of the great falling off in the 
demand from that quarter than it was whilst the demand was being 
experienced. The painful commercial state of that part of the country 
is now being seriously felt in South Staffordshire. Happily there 
continues a tolerably good demand for first-class iron for ship-build- 
ing, and for iron of a good fibrous quality for girder-making, 
otherwise trade would have a somewhat gloomy aspect here, 
for the export market is little else than a blank. The iron 
masters in this district are jealous for their reputation in the 





matter of the iron sent away last week from Chatham Dock- 
yard as unfit to be used in the Achilles. No portion of that 
iron was made here. Plate and angle iron to be used in the 


early stages of this vessel's construction might have been made in 
Wolverhampton, if masters would take a sufliciently low price. 
This may be fairly inferred from the fact that the Government 
specifications for the metal required were sent here, and that a fair 
paying price was quoted, but that nothing more was heard of the 
matter. We have no doubt but the Lords of the Admiralty have 
been falling into the same error that other less distinguished corpo- 
rations are committing. In all probability they have accepted 
“the lowest tender ;” and they have found, as thousands before 
them have found, that “much work never cost little,” and that 
“cheap bargains are dear.” A much wiser course is being pursued 
by certain of the private firms who are now making Government 
vessels, They are entrusting their orders to makers whose 
character is the guarantee of the purchaser that a reliable article 
might be confidently expected. In asking for a quotation, one of 
these honestly said that a good article was what he wanted, and a 
fair price was what he was not unprepared to give. Lron has 
therefore been supplied which has won the express approbation of 
the Government officials who have been appointed to test, by the 
stipulated standard, the metal that is being used by the firms. If 
Government will have low-priced iron they must have poor iron. 
If they want good iron they must give a remunerative price. It is 
not sufficient to require that the iron shall be marked “ Best, best,” 











and to say that masters, knowing what is the test to which it is to be | 
submitted, are furnished with every information necessary to guide | 





vzo made 
fact that 
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them in submitting a tender. Revelations were not long 
by which the most secluded were made familiar with the 
Government officials have not always been so vigilant in 
iuterests of their employers as are those at Chatham. Eneours 
by this remissness, and having confidence in the probable success of 
any special arts whereby anu inferior article may be made to pass 
muster on its delivery, men who are desirous of obtaining Govern- 
ment orders may be prepared to run the gauntlet with an article, the 
quality of which might’ be gauged by the price set upon it by its 
maker. That such reasonings influenced the contractors in the case 
now under consideration we neither state, nor do we desire that it 
should be implied. The contractor may be a first-class man, and 
the price at which the order has been accepted a fair one, but we 
say that the practice by the Government may induce such reason- 
ing, with its consequent ill effects, upon the interests of the country. 
The course which the Government should pursue is that which all 
sensible people are now pursuing in such cases—they should satisfy 
themselves upon the terms at which, under fair ordinary circum- 
stances, the article they require can be produced, and they should 
uot accept a tender which professes to supply it under that price. 

Not a few pig iron makers in this district, who had sold their 
make for nearly the whole quarter, and could not, therefore, accept 
orders at less than an advance of 2s. 6d. on prices which prevailed 
last quartet, are now in the market with an abundant supply, and 
they are quite ready to accept last quarter’s prices. Consumers 
have, however, supplied themselves from a distance; and even at 
the reduction the transactions are unworthy of mention. 

In coal a good trade is being done at Cannock Chase for domestic 
use at 10s. a ton; but in the other portions of South Staffordshire 
there is but littke movement even at 9s. a ton for best large coal 
delivered at the works. 

Respecting the general manufacturing trades we may say that 
the week's orders have been of very little value in every branch. 
Manufacturers who, under ordinary circumstances, would have a 
mouth or six weeks’ orders beforehand at this time of year, have 
just sufficient to go on with; others are not so well off in the very 
best of the autumn trades, whilst in many branches of minor im- 
portance (buts), in the aggregate employing a great number of 
persons, the business doing upon orders has been less than it has 
been for years. The ironmongers cannot be prevailed upon to in- 
crease their stocks beyond that which is just sufficient to provide for 
the limited trade they are doing. The factors of Wolverhampton are 
in the receipt of orders considerably smaller than usual at this season, 
there being no exception to this, whether asregards the agricultural or 
manufacturing districts; but it is the depression of trade in the latter 
which is operating most severely, and is likely to do so to a further 
extent hereafter, if the threatened closing of the mills is carried out, 
and the artisans thrown out of employment, for the Lancashire and 
Yorkshire markets are as important to the hardware trades in the 
home department as they are to the iron trade, 

The metal market has been only moderately active of late ; but 
on Friday last the consumers of copper were surprised by an 
advance in the price of that metal of £9 per ton, ‘The tough cake, 
tile, and ingot, is now £102 10s., the best selected £105 10s, per 
ton. 

The Board of Trade returns for September show that the industry 
and trade of the Midland districts continue to be seriously affected 
by the decline of exports to the United States, in consequence of 
the war, which bas paralysed commerce in that country to an extent 
never before experienced. The declared value of the exports of 
British manufactures and produce amounted, in September, to 
£11,220,206, against £13,646§454, in the corresponding period of 
last year, and £11,631,426 in that of 1859. The amount of the 
diminution was about the same as in the preceding month. The 
exports for the nine months ending 30th September amounted, in 
value, to £95,795,¢ gainst £101,724,346 in the first three quarters 
of last year, and £98,037,311 in those of 1859. The imports, on 
the other hand, have increased, the computed real value of the 
goods imported during the eight months ended August 31st being 
£114,588, 107, against £106,894,278, in the corresponding period of 
last year, and £88,993,762 in that of 1859. ‘The hardware and 
cutlery trades have been amongst the chief sufferers from the falling 
off of the American trade, the value of the exports of last month 
compared with last year, from £588,423 to 
sed exportation to France, the 
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Hanse Towns, Australia, South Africa, and Brazil. In plate and 
plated wares, jewellery and watches, however, there was an increase, 
the value being 449,761, against £44,834 in the corresponding 
period of last year. The earthenware and glass trades have suffered 
still more severely than those of hard ‘es and cutlery, the exports 
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the total value of the exports being £350,422, against £342,708 in 
the corresponding period of last year; but steam engines were not 
in so much demand, except in India, and there was a diminution of 
the exports of other machines to Russia, Spain, and the Hanse ‘Towns. 
The metal exports, however, with the exception of wrought copper 
and brass, lead and unwrought tin, fell off very considerably, as 
will be seen from the annexed table :— 


Month ending September 30th. 














F 1s60, 1861. 
SO 6s os eh ee me £89,764 £83,281 
» bar, bolt, and rod .. .. 231,283 141,563 
-— Cee as ee os 6 ee 328,152 | 282,168 
»» wire .. ee ae 22,194 13,348 
wm GR se 2: 2c os me us 75,102 | 63,155 
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a ee a | ee 14,877 | 
Lead - = 66 «8 <© ee. 0 37,715 
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The falling off in the exports of pig iron was due entirely to the 
smallness of the orders from the United States, the value of the 
shipments to that country being only £380, though in former years 
they were our best customer. The exports to other countries 
increased, France taking three times the quantity exported to that 
country in the corresponding period of last year. In bar iron the 
decrease extended to the exports to Holland, Turkey, India, Australia, 
and Canada; whilst the shipments of railway iron were diminished, 
not only by the smallness of the exports to the United States, but 
also by the entire absence of orders from Cuba, and the falling off 
of the demand from Russia, Sweden, and Spain. ‘The decline in east 
iron was general, except in the exports to Egypt and Brazil. The 
| exports of wrought iron to Russia and Canada fell off nearly one- 
| half, and to the United States seven-ecighths, but to all other 
countries they increased. In the copper and yellow metal trades, 
which have hitherto been active, the decline was general. There 
was an increased exportation of tin plates to India and Australia, 
but the value of the shipments to the United States fell from £99,349 
to £18 as compared with the corresponding month of last year. 
Relative to imports, we may add that, with the exception of corn, 
coffee, and cocoa, all the principal articles show a very large increase 
—cotton, contrary to all expectations, being no exception, 

At the Wolverhampton Petty Sessions, on Wednesday, before the 
stipendiary, Mr. Baker, the Government Inspector of Mines for 
South Staffordshire, charged Mr. Chevasse, colliery proprietor, of 
Sedgley, with the following offences tinst the Mines Inspection 
Act, on the 7th of October. Firstly, with not having an adequate 
brake attached to the engine belonging to the pit; secondly, with 
having no indicator to mark the position of the load in the pit 
shaft ; thirdly, with having no gauge aflixed to the boiler; fourthly, 
| with not having the fly-wheel securely fenced ; and, fifthly, with 
not having an open shaft securely fenced. The solicitor for the 
prosecution said he believed that Mr. Chevasse had given instructions 
for the brake to be put on; and he did not believe that he purposely 
offended, yet the law must be enforced by the Government In- 
spector. ‘The stipendiary inflicted the mitigated penalty of 40s. and 
costs for the absent brake and the unprotected pit respectively, and 
5. sin each of the other cases. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Nortnern Marrers: Mr. Brooks, C.E., on the Improvement of 
the Tyne: Wary Policy of the River Wear Commissioners: Search 
Jor Lron Ore in Cumberland: New Steamer for the Mediterranean 
Trade: North Eastern Railway Projects: Trade of the Tyne— 
Liverroot: Doings of the Mersey Dock Board: Lodging-houses in 
Liverpool and London—Svrate ov Traps at Suerrieup—K astern 
Counties Rauway: Proposed New Coal Line from the North to 
London—OrHner New Raitway Prosects—York Lenpat Buver— 
Buivpers’ Strike at Liverroo.—Prorosev Furrner Extension 
or tHe Liverroo. Docks—Ciype Suirsur.ornc—MINING IN THE 
West or Scor.anp. 


Tue north supplies this week many topics of interest. Yesterday 
Mr. Brooks, formerly engineer to the Tyne Commissioners, 
addressed an important letter to the Mayor of Tynemouth, enclosing 
a plan for “the formation of extensive docks and a deep 
water harbour at Cullercoats, which will realise the desideratum 
of a proper outlet for the produce of the rich mineral district 
of Northumberland.” Mr. Brooks asserts that the extensive 
piers planned by Mr. Walker have been proceeded with under “ the 
delusion that it is possible to get rid of the bar of the Tyne. This 
result could only have occurred if the termini of the piers could 
have been made close to the brink of a bottomless sea, or where a 
very strong ourrent existed, which would have swept away an 
materials brought down by the waters of the Tyne. The depth 
at which the pier heads are proposed to be constructed is not 
greater than would be restored to the original level or normal state 
of the bar of the Tyne in a few tides, or by a single land flood, or 
even a moderate on-shore gale.” ‘ 





“The bar,” says Mr. Brooks, 
“may have its condition ameliorated, and rendered more stable, as 
regards the depth of water upon it, but the physical features of 
the ‘Tyne are such as to render it unreasonable to expect that 
the present normal depth at the bar, at five feet at low water 


of spring tides, can, by any human means, be increased to 
thirty feet at low water, as pretended.” Holding firmly his 
opinion, he thinks that he best consults the interests of the 


‘Tyne by advising that the north and south piers of the Tyne be 
limited to the dimensions originally proposed by himself, thereby 
saving what, he contends, will otherwise be found to have been an 
useless expenditure of above half-a-million of money, and which 
amount, if available, “had far better be devoted towards the forma- 
tion of a cut connecting the Tyne at the Low Lights with the docks 
and deep water outlet proposed at Cullercoats.”. Mr. Brooks pro- 
poses to construct, in the first instance, two piers of the aggregate 
length of 3,800ft., and to form docks of 42 and 31 acres in extent. 
This would involve an outlay of £400,000, and power might be taken 
to borrow an additional sum of £200,000 for the completion of a 
great southern dock of 52 acres, a graving dock, &c., which works 
would, however, be included within the limit of deviation lines. He 
proposes to raise the original capital of £400,000 by creating shares 
to the amount of £200,000, and to take powers to borrow £200,000 





at 3 per cent. under Mr. Milner Gibson's Pier and Harbour Act of 
last session. The River Wear Commissioners have resolved to 
postpone the proposed extension of the Sunderland Docks on the 
ground that the present docks are capable of being made to afford 
sufficient accommodation for a considerable increase of trade. Mr 
Meek, engineer to the commission, having presented a report recom- 
mending the purchase of a double iron dredger, and six 200-ton 
happer barges at a cost of £18,200, the commissioners have ordered 
advertisements to be issued for two happer vessels of the size sug- 
gested, being of opinion that, with this additional plant, and a 
thorough repair of the existing machinery, the purchase of a larger 
lredger, which has been “talked of,” may be deferred for the 
Although Sunderland has had a good run of trade this 
vear the commissioners, it will be observed, show a prudent recollec- 
tion of the disasters which the horrid American war may entail on 
Mr. Bull’s commerce. It is not so, however, at Liverpool, the port, 
one would think, most readily affected—there Alps rise on Alps with 
the ambitious Mersey Dock Board, who appear disposed to carry all 
sail even in the present storm. We only hope dey may not find 
themselves drifting on a lee shore. 

As regards other northern matters it may be added that inspectors 





present. 
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connected with a London company have been making experiments 
with a view to the discovery of iron ore in various parts of Leath 
Ward, Cumberland. It is vaguely stated that one of the famous 
family of Rothschild is at the head of the enterprise— Mr. George 
Crawshay, sen., one of the principal partners in the Gateshead 
Ironworks, having been on a visit to the north, was yesterday week 
presented with an address from the agents and foremen of the 
different departments of the works.—Mr. James Laing, one of the 
Wear shipbuilders, has launched an iron screw-steamer of 1,000 tons 
for Mr. E. T. Gourlay; she has been named the Atlas, and is in- 
tended for the Mediterranean trade.—It is stated that the directors of 
the North-Eastern Railway Company have determined to apply to 
Parliament next session for powers to make what is known as the 
Tram Valley Branch, which will join the Bishop Auckland line near 
Durham, and be continued from thence, by a short cross line south 
of that city, into the main line to London and the south. The 
directors also propose to bring the Blaydon and Consett scheme 
again on the carpet, to continue the Market Weighton branch to 
Beverley, and to make a short line from Hull to Doncaster.—Last 
weck’s exports from the Tyne comprised 17,839 chaldrons of coals, 
2,080 tons of coke, 13,037 ecwt. of iron, and 6,009 cwt. of alkali. 
There is thus an increase in the shipments of iron of 442 cwt., and 
1,177 cwt. in the shipments of alkali, but a decrease of 1,321 chal- 
drons in the shipments of coal, and 757 tons in the shipments of 
coke. 

We turn to Liverpool. At the last weekly meeting of the Mersey 
Dock Board it was agreed to erect a single-storey shed on the south- 
west quay of Sandon Dock, at a cost of about £4,000, instead of a 
double-storey shed, ordered by the board in April last. The Dock 
Committee have this week proceeded to the appropriation of the 
berths in the new steam dock east of the Huskisson Dock. The 
pitce de résistance at the meeting was a report from the special com- 
mittee on dock plans, recommending the purchase of the rights of 
the Earl of Derby in the foreshore north of the dock estate. This 
recommendation was made on the motion of Mr. Rankin, but only 
after a division, which showed eight for and three against the 
motion. In moving the confirmation of the committee’s proceedings 
Mr. Rankin said the board possessed a large quantity of land on the 
Liverpool side of the water, which shortly must be brought into 
use for the increasing trade of the port, and the engineer 
having reported to the committee that it would be impossible to 
commence with any improvement at either the north or the 
south end of the estate without having land at the north end of 
the estate upon which to lay the excavations, the committee thought 
it would be desirable to enter into a treaty with Lord Derby for 
the purchase of 150 acres at the north end, as he (Mr. Rankin) 
was under the impression that Lord Derby would be ready to 
treat for the land upon reasonable terms. The purchase would 
not involve going to Parliament, and it was desirable to secure the 
land either for present or future improvements. The Railway 
Company were in treaty for the land, and if the Dock Board treated 
for it now he believed they could obtain it on much better terms 
than they could hereafter. The motion was opposed by Mr. Evans, 
who said he had information which led him to believe that they 
were the proprictors of the land already ; that they bought it for 
£1,000 from the Duchy of Lancaster; and, as there could not be 
two owners of the one property, he thought they ought to examine 
well as to whether the title which they had already purchased was 
not the real title. He believed that the law would enable them to 
anrest any bargain between the Railway Company and Lord Derby, 
and, if the board had a right, the railway then would become no 
other than trespassers. Mr. Bushell expressed himself opposed to 
the purchase, simply because he believed it to be a revival of the 
scheme for the extension of the works at the north end, and to which 
he could not consistently consent. It was explained by Mr. North, 
the solicitor, that, if the arrangement were gone into, the purchase 
must be conditional on the sanction of Parliament. Mr. Laird 
believed this question would not have arisen just now but for the 
wish of a portion of the board to go to Parliament to spend some 
£600,000 or £700,000 at the north end. With regard to Lord 
Derby’s title, he agreed with Mr. Evans that, before taking the land 
from him, they should set up the title they had already got from the 
Crown. They had purchased the conveyance to i from the 
Crown for £500, and it was for the board to go on with works, and 
let Lord Derby set up his claim. Mr. Bold was opposed to the pur- 
chase at present. The price asked for the land was about £30,000. 
But they would also be compelled to build a wall at a cost of £76,000, 
making a total of £100,000 for the purchase of the land in 
question. On being put to the vote the motion was carried by 
15 to 6. A letter was read from Mr. W. Hood, of Reading, 
introducing to the board his patent girders for the prevention of 
fires, and the chairman (Mr. Brocklebank) remarked that the plan 
might be useful to a certain extent, but not very much. A letter 
was also read from Mr. T. B. Royden, chairman of the Liverpool 
Shipbuilders’ Association, pointing out the loss and inconvenience 
sustained by the shipping interests generally, and the shipbuilders 
in particular, on account of the efficient graving dock accommoda- 
tion at the north end; and requesting that in any application to 
Parliament powers may be sought to construct additional graving 
docks somewhere on the Liverpool side of the Mersey, as_ the dif- 
ficulties complained of can never be effectually remedied by any 
surplus amount which may be provided at Birkenhead. Mr. Laird 
said if the graving docks at Birkenhead were proceeded with as 
they ought to be they would supersede the necessity for any more 
graving docks at Liverpool for years to come. The letters 
were referred to the special committee on the accommodation for 
the trade of the port. It appears—to pass on to other Liverpool 
topics—that while the metropolis, with a population of nearly 
8,000,000, has only 1,049 lodging-houses under irspection, there are, 
in Liverpool, 934 such houses for a population of 460,000, and there 
are now no unregistered ludging-houses in the town, with the ex- 
ception of a few, which are being brought under notice. 

At Sheffield there has been more doing of late in the edge-tool 
trade; the large iron houses are well employed with orders for rail- 
way wagons, and the American war has induced great activity in the 
gun trade. In consequence of the builders’ strike, and the limited 
building operations carried on, the business done in stove-grates has 
been below the average. There is no falling off in the general 
demand from the Continent for Sheffield goods, and fair orders for 
files, steel, and other heavy manufactured articles, con’inue to come 
to hand from France. 

The Eastern Counties Railway Company, having at present a 
little spirt of prosperity, is, in the true railway spirit, launching out 
into new undertakings. ‘Thus a special meeting is arnounced, at 
which it is proposed to authorise the creation of new capital under 
an Act obtained last session, and also a subscription to a line, which 
will be brought before Parliament next year, Pe the conveyance of 
coal and goods from March, on the Eastern Counties system, to 
Askern, on the system of the Lancashire and Yorkshire. It is 
calculated that a large and lucrative traflic in coals required for con- 
sumption in the metropolis would thus be obtained. But, even 
assuming that this is so, the Eastern Counties proprietary must 
prepare for an expensive Parliamentary contest, as the parties at 
present carrying coal to town will not abandon any of their trade 
without a sharp struggle. 

A project has been brought forward for securing railway accom- 
modation to the market towns of Kirley, Moorside, and Helmsley, in 
the North Riding of Yorkshire, by fcrming a junction with the 
existing Malton and Thirsk, or Malton and Whitby branches of the 
North Eastern, When the Malton and Thirsk Act passed powers 
were obtained to form a line from Hovingham to Helmsley, but the 
term for the compulsory purchase of the land has been allowed to 
expire. It is stated that the Midland Company proposes to apply 
next session for an Act authorising a direct line from Chesterfield to 
Sheftield. 

With regard to the Lendal Bridge, in connection with which an 
accident occurred recently, resulting in the loss of several lives, it 
appears that Messrs. Calvert and Locking, the contractors, have 
ofiered, provided the present structure is abandoned, to leave all the 





materials on the site, and to rest satisfied without any further pay- 
ment. This concession will involve a payment of about £2,000 less 
than they would have received had they carried out the contract, 
added to which the iron girders are said to be worth £1,000. The 
committee of the York Town Council, to whom the subject stands 
referred, have communicated with Mr. Page, C.E., with a view to 
consulting him as to the best course to be pursued under the circum- 
stances. It appears that the committee have received an account 
from Mr. Dredge, engineer, amounting to £721, and that he has 
charged, according to agreement, £10 for every visit he made to 
York, and £16 when the visit was extended to two days. The sum 
of £100 is also charged for drawings, and £210 for letters and 


reports. 

TY builders’ strike at Liverpool, which has extended over several 
weeks, is still only partially settled. The joiners and plasterers 
have resumed work upon the withdrawal of the payment by the 
hour system; but the bricklayers, advised by their union, have 
refused to return to their employment unless the masters give them 
a guarantee that they will make no change in the present order of the 
payment of wages for six months to come, and, also, that at the end 
of that time no change shall take place without the masters giving 
to the bricklayers’ union six months’ further notice. Some of the 
masters refuse to agree to these terms, and hence the strike is con- 
tinued. 

At a special meeting of the Mersey Dock Board, on Tuesday, it 
was agreed to apply to Parliament next session for an Act autho- 
rising new dock works on the Liverpool side of the Mersey. This 
decision was only arrived at, however, after a long and rather warm 
discussion, several members sharing the opinion expressed in these 
columns that, in the present position of the port, it is not advisable 
to enter into fresh liabilities. Probably the result will be the same 
in the end, for, if the finances of the board are seriously affected by 
the course of events on the American continent, it will be found 
extremely difficult, if not impossible, to raise more funds on capital 
account. 

We stated last week that Messrs. Scott and Co., of Cartsdyke, had 
obtained a contract for three large steamers for a French company. 
It appears that the contract, which comprises both the hulls and 
engines of the steamers, was formally signed on Saturday. The 
company which has ordered the vessels is the Compagnie Générale 
Transatlantique, and they are to be of 3,350 tous burthen, and 
750-horse power each, The contract provides that they shall be 
completed in 19, 23, and 27 months respectively. Messrs. William 
Denny and Brothers, of Dumbarton, have launched an iron screw 
steamer named the Morocco. She is of the same dimensions and 
size as the Sidon, launched by the same firm lately, viz., 265ft. in 
length, 36ft. in breadth of beam, depth of hold 25ft. lvin., and is 
1,677 tons builders’ measurement. She has been built for Messrs. 
Burns and M‘Iver, of Glasgow, will carry a limited number of 
passengers, and is intended for the Mediterranean trade. She will 
be fitted up with oscillating gear engines, of 300-horse power 
nominal. ‘I'he Morocco is really a handsome model, and is built in 
a substantial manner. A clipper screw steamer, built by Messrs. 
Scott and Co., Cartsdyke, has been launched from their building- 
yard. She was named the Prince Pierre, in honour of the son of 
Lucien Buonaparte, and registers 450 tons. Her engines, which will 
be direct-acting, are 130-horse power. She is owned by a Mar- 
seilles firm, by whom she will be employed in the Mediterranean. 
A consort steamer, the Francvise Marie, will sail shortly for the 
south of France. 

A company is being formed for the purpose of working the rich 
copper and lead ores known to exist in the west of Scotland. A 
prospectus has already been circulated privately, and will soon re- 
ceive more general publicity. 





Exports or Coau.—By the monthly circular of Messrs. Laird we 
learn that the quantities of coal exported during September was 
601,211 tons, against 657,381 tons in the corresponding month of 
1860, showing a decrease of 56,170 tons. The particulars are— 
From Northern ports, 330,365 tons; Yorkshire, 20,790 tons ; Liver- 
pool, 54,408 tons; Severn ports, 147,760 tons; and Scotch, 
47,888 tons. ‘The total exports from January to September were 
5,535,579 tons, against 5,292,282 tons in the same period of 1860, 
being an increase of 243,297 tons during the present year. 

Liresoat Services.—During the last twenty-one months the 
lifeboats of the National Lifeboat Institution have providentially 
been instrumental in rescuing four hundred and ten lives from the 
following shipwrecks on the coasts of the United Kingdom :— 
Barque Niagara, of Shields, 11; schooner Jane Roper, of Ulver- 
stone, 6; brig Pallas, of Shields, 3; ship Ann Mitchell, of Glas- 
gow, 9; smack John Bull, of Yarmouth, 5; schooner Catherine, of 
Newry, 4; schooner Ann Mitchell, of Montrose, 1; a barge of 
Teignmouth, 2; brig George and James, of London, 8; brig 
Zephyr, of Whitby, 6; cobie Honour, of Cullercoats, 3; schooner 
Eliza, of North Shields, 7; barque Oberon, of Liverpool, 15; 
brigantine Nancy, of Teignmouth, 9; smack Wonder, of Teign- 
mouth, 2; brig Scotia, of Sunderland, 6; sloop Three Brothers, of 
Goole, 5; sloop Charlotte, of Woodbridge, 5; brig Ann, of Blyth, 8; 
sloop Hope, of Dublin, 3; schooner Druin, of Aberystwyth, 5; 
barque Vermont, of Halifax, U.S., 16; schooner William Keith, of 
Carnarvon, 2; brig Flying Fish, of Whitby, 5; smack Elizabeth 
Ann, of Lyme Regis, 3; steam-dredge, at Newhaven, 9; schooner 
Admiral Hood, of Rochester, 6; schooner Susan and Isabella, of 
Dundee, 5; schooner Rose, of Lynn, 3; brig Prodroma, of Stock- 
ton, 11; brig Eliza, of Middlesborough, 7; brigantine Freia, of 
Koénigsberg, 6; brigantine Diana, of Fredrikshamn, 7; brig 
Gloucester, of South Shields, 7; brig Lovely Nelly, of Seaham, 6; 
brigantine Nugget, of Bideford, 5 ; schooner Prospect, of Berwick, 6 ; 
sloop Thomas and Jane, of St. Ives, 3; a fishing-boat, of Whit- 
burn, 4; brig Arethusa, of Blyth, 8; schooner Dewi Wyn, of Port- 
madock, 8; flat Cymraes, of Beaumaris, 2; schooner William, of 
Morecambe, 5; smack Gipsey, of Newry, 4; schooner Margaret 
Anne, of Preston, 4; brig New Draper, of Whitehaven, 8; schooner 
William, of Liverpool, 5; lugger Nimrod, of Castletown, 3; 
brig Providence, of Shields, 8; brig Mayflower, of Newcastle, 8; 
schooner Village Maid, of Fleetwood, 4; barque Guyana, of 
Glasgow, 19; brig Roman Empress, of Shields, 10 ; brig San 
Spiridione, of Galaxide, 2; schooner Voador du Vouga, of 
Vianna, 8; French brig La Jeune Marie Thérése, 6; barque 
Perseverance, of Scarborough, 5; schooner Elizabeth, of Bridge- 
water, 4; ship Danube, of Belfast, 17; schooner Hortensia, of 
Hanover, 4; schooner Oregon, of Stonehaven, 4; brig St. Michael, 
of Marans, 8; Spanish barque Primera de Torreviega—saved vessel 
and 1 of the crew, 1; schooner Hurrell, of Penzance—saved vessel 
and crew, 4; barque Frederick, of* London, 1; brig Anne, of 
Plymouth—saved vessel and crew, 8; schooner Betsy, of Peterhead 
—saved vessel and crew, 6; barge Peace, of London, 2; making a 
total of 410 persons saved from death by the lifeboats. For these 
and other services, either in saving or attempting to save life on our 
coasts, the society has voted £2,133 as rewards. Who that hasseen some 
of these lifeboats put off in the very fury of the storm, has watched 
their successful fight with the elements, and has seen the same 
boats return, laden with human life, that has not felt a deep emotion, 
such as one cannot but experience when witnessing some heroic 
and self-denying act! The institution has already paid this year 
£8,420 on various lifeboat stations; since 1850 it has expen led 
altogether, €50,730 on similar establishments. The demands on the 
Lifeboat Society continue to be very heavy for payments on lifeboat 
establishments which have just been completed. It is, therefore, 
earnestly hoped that the public at large will continue to strengthen 
the hands of its committee in carrying out the great and national 
objects of the Lifeboat Institution; and that many persons may be 
found, from a feeling of gratitude for the services performed 
by its lifeboats to suffering humanity, to respond to the insti- 
tution’s appeal. We may add that contributions are received 
by all the bankers in the United Kingdom, to the credit of the 
society, and by its secretary, at the office, John-street, Adelphi, 
London, 





PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board ; Foreign in bond.—E i 
charged for at the rates agreed by the trade, feckenge ban 
charged for buying except on Foreign Tin. 
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Ralzs continue firm at £5 10s. per ton, f.0 b. at the Welsh ports. 
Scotcy Pig Iron has been remarkably steady during the past week ; a 
good business done up to 50s. but the closing quotation is 44s. 9d to 50s. 
cash, and 61s. three months open, for mixed Nos. Warrants in Glasgow. 
SPELTER.—The market is firm, and on the spot commands £ 9 5s. 
Coprer,—On the 2tith inst. the smelters declared an advance of one half- 
penny per pound on Sheet and Sheathing, and £4 10s. on Manufactured, 
Leap is in fair demand. 
T1x.—English in moderate request. Banca dull of sale at £118, and fine 
Straits £116 to £117. 
October 31st, 1361. 
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Moate and Co., 65, Old Broad-street, London. 
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SCOTCH PIG IRON REPORT. 
No. 1 Gartsherrie .. .. 58 0 f.o.b Glasgow. 
1 G&G. 49 3 do. 
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MANUFACTURED IRON. 


Zs. d. 
Bars,Govan .. « .« .« 7 0 0 
»,» Common =< = o 88 8 
Drumpellar,Common .. .. 617 6 
* Best .. «2 o« FIT 6 

Plates and Sheets .. .. .. 9 0 UO to £10 10s. 
Rails ~~ = ss os oe SF SS 
Pipes co ee oc of of 5 OO 
Chairs 4. ss oe op 400 


GLAsGow, 30th October, 1861. 


There has been a fair business transacted in our pig iron market last week, 
and a slight advance in price was effected at 49s. 9d. to 50s. 14d. cash, but 
again a flatter feeling has sprung up, and a general want of confidence in 
continental matters has caused a decline to 49s. 6d. cash, which is to-day’s 
prices, rather buyers. 

Exports maintain an increase over last year; last week they were 9,656 
tons, against 7,136 tons in the corresponding week of last year. 

Suaw, Tuomson, and Moorr, Metal Brokers. 








Benson’s Watcnes AND Ciocks.—‘“ Perfection of mechanism.”— 
Morning Post. Gold watches 5 to 100 guineas; silver watches, 
2 to 50 guineas. Benson's new Illustrated Pamphlet, free for two 
stamps, descriptive of every construction of watch, enables persons 
in any part of the world to select with the greatest certainty the 
watch best adapted to their use. Watches sent free by post on the 
receipt of a remittance. J. W. Benson, 33 and 34, Ludgate-hill, 
46 and 47 Cornhill, London, E.C. Established 1749.—Aby. 

Tue TyNne.—We have many times had occasion to remark on the 
unaccountable indifference of the people of Newcastle to the require- 
ments of the river which constitutes their chief source of wealth and 
commercial importance. The inhabitants of Shieids are interested 
in their harbour, so are the inhabitants of Sunderland, Blyth, 
Hartlepool, and Seaham. But the great mass of the ratepayers and 
residents in Newcastle would not, we verily believe, move one pace 
faster if the river was going to be filled up! How or why this 
strange indifference arises we do not know. We are simply aware 
that it exists, and record it now, as we have done many times 
before, and wonder at it. The magnificent project for improving 
the river, recently propounded by Mr. Ure, and which the commis- 
sioners have the means and the power to carry into effect, is likely to 
be marred by the supineness of some of the Newcastle Commis- 
sioners and the indifference of the public. One of Mr. Ure’s first 
projects was to remove the old Tyne Bridge—in his opinion the 
most necessary river improvement that could be made. But to serve 
the interests of some who have property near the river side, which 
would probably be lessened in value by the removal of the bridge, 
the old obstruction is to remain for the present, é.e., till such time as 
the powers the commissioners now have to remove it have expired, 
and then, possibly, unavailing regrets will be indulged in that it 
was not removed at first, as Mr. Ure suggested. The same short- 
sighted policy is being followed concerning the contemplated dock 
at the Low Lights. he hesitating and uncertain conduct of some 
of the commissioners on this subject has all but destroyed the con- 
fidence of the coal owners and Shields people in their sincerity in 
this project. Unless the majority of the Tyne Commissioners rouse 
themselves to action in this matter very sharply they will find that 
the coalowners will take their coals to Blyth, instead of bringing 
them to Shields. Report says that Sir M. W. Ridley is willing 
to put the Blyth river and harbour under the charge of a body of 
commissioners, and to commence at once to construct the docks 
there. If this were done a very serious blow would be struck at 
the trade of the Tyne; and it is very likely to be done if the Low 
Light Dock is not gone forward with greater spirit than has 
hitherto characterised the commissioners’ proceedings.—Newcastle 
Chronicle. 
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SOCIETY OF ENGINEERS. 
November 4th, 1861.—Mr. E. Ritey in the Chair. 
ON SURFACE CONDENSERS. 

By Joun Lovcu. 


Tue great importance of surface condensation, and the increasing 
favour which the system is obtaining at the hands of our most 
eminent engineers and steam navigation companies, as also the 
authorities of the navy, will, I trust, be a sufficient excuse for 
occupying ward attention this evening in considering the ad- 

tages to be derived from its adoption, and the different methods 
which have been used or proposed for practically carrying it into 
effect. 

In order fully to understand our subject it will be necessary to 
look a little to the histéry of the steam engine. Passing over the 
early inventions of Hero, De Caus, Branca, the Marquis of Wor- 
cester, and others, as being impracticable or problematical, we come 
to the first really useful engine, of Savery, in 1698, which was the 
only one of that period having any practical value, or which was 
introduced to any extent for mining or other purposes. 

Savery’s arrange- 
ment is shown in diag- | 
ram No. 1, and con- mY ni 
sists of two vessels at HA 
A A’, connected witha 
steam boiler by the 
pipes S S’, and with 
the well or reservoir 
from which the water 
has to be raised by the 
suction pipes B B’, also 
by means of the same 
branch with the deli- 
very pipe CC’. It 
must be borne in mind 
that these “Fire en- 
gines,” as they were at 
that time called, were 
up to this time, and, 
indeed, to a much later 
period, used only for 
raising water, and prin- 
cipally from mines. 
The action of the ma- 
chine is as follows :— 
The steam from the 
boiler is made to pass 
by the pipe S into the 
vessel A, driving the 
air that may be therein through the valve and pipe C 
When the vessel A is full of steam, the communication with the 
boiler is closed, and the cock W, which is connected with the 
cistern of water above, is opened, and a stream of cold water 
is allowed to fall over the exterior surface of the vessel A. 
The reduction of temperature thus effected condenses the 
steam within the vessel A, and a vacuum is formed therein, into 
which the water flows by atmospheric pressure through the suction 
valve B, the steam is then again admitted into the vessel A, and by 
its pressure forces the water through the valve C’, into the discharge 
pipe to a height in proportion to the force of the steam in the boiler. 
These operations are carried on alternately with the vessels 
A and A’. 

The great waste of steam caused by its contact with the water in 
the vessel A soon led to the abandonment of Savery’s scheme 
in favour of engines with cylinder and piston working ordinary 
lifting pumps through the intervention of an overhead beam, as 
shown in diagram 2. This engine was the invention of Mr. 
Newcomen, and was patented and extensively introduced by him- 
self and his partners Savery and Cawley. After having been con- 
verted into an injection engine, it remained long in use, even after 
being, to a considerable extent, superseded by the improved engine 
of James Watt; indeed it may be ible even now to find it still 
working in some of the more primitive colliery districts. 

In Newcomen’s engines, as originally constructed, and represented 
in diagram 2, the steam is admitted from the boiler A into the 
cylinder C’, through the cock B, which, when the air has been 
expelled, and the cylinder filled with steam, is closed. Cold water 
is then admitted by the cock D from the cistern FE, and, filling the 
casing F around the cylinder, condenses the steam therein, and 
thereby produces a vacuum. The atmospheric pressure now comes 
into operation and depresses the piston, which, by its connection 
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with the overhead beam at the inner end, raises the other end, which 
is attached to and works the pump. The cock D is now closed, and 
G opened, to allow the condensing water to flow off into the 
cistern H. The cock B is again opened, and the steam admitted 
into the cylinder, by which the air and condensation water are 
expelled through the snifting pipe 1; and the counterweight K, now 
preponderating, raises the piston to the top of the cylinder, and 
another stroke commences, as before described. 

In working one of these engines it was observed on one occasion 
to make several strokes in quick succession ; and. on searching for 
the cause, a hole was found in the piston (which admitted the water 
which was supplied to the top for the purpose of keeping the pack- 
ing air-tight) to the cylinder. Taking advantage of this accidental 
discovery, they were afterwards invariably made with a jet of water 
injected into the cylinder, instead of being merely to its external 
surface as before; and condensation by surfaces of cold metal was 





for some time abandoned. 


About the year 1764 the celebrated James Watt, having occasion 
to repair a model of Newcomen’s engine, belonging to the University 
of Glasgow, discovered that there was a great loss of steam by con- 
densation caused by the cooling of the cylinder by the injection 
water. The idea then suggested itself to him to use a separate vessel 
in which to effect the condensation. The idea was carried out in 
the following manner, I quote his own words :—“ When once the 
idea of separate condensation was started all these improvements 
followed as corollaries in quick succession, so that, in the course of 
one or two days, the invention was thus far complete in my mind, 
and I immediately set about an experiment to certify it practically. 
I took a large brass syringe ljin. diameter and 10in. long, made a 
cover and bottom to it of tin plate, with a pipe to convey the steam 
to both ends of the cylinder from the boiler, another pipe to convey 
steam from the upper end to the condenser (for, to save apparatus, [ 
inverted the cylinder). 

“T drilled a hole longitudinally through the axis of the stem of 
the piston, and fixed a valve at its lower end to permit the water, 
which was produced by the condensed steam on first filling the 
cylinder, to issue. 

“The condenser on 
this occasion consisted 

of two pipes of thin 
tin plate, 10in. or 12in. 
long, and about }th of 
an inch diameter, 
standing _perpendicu- 
larly, and communi- 
cating at top with a 
short horizontal pipe 
of large diameter, hav- 
ing an aperture on its 
upper side which was 
shut by a valve open- 
ing upwards. These 
pipes were joined at 
bottom to another per- 
pendicular pipe of about 
an inch diameter, which 
served for the air and 
water pump, and both 
the condensing pipes 
and the air pump were 
placed in a small cis- 
tern filled with cold 
water. It was found 
convenient afterwards to change the pipe condenser for an empty 
vessel, generally of a cylindrical form, into which an injection 
played, and in consequence of there being more water and air 
to extract to enlarge the air pump. The change was made 
because, in order to procure a surface sufficiently extensive 
to condense the steam of a large engine, the pipe condenser 
would require to be very voluminous, and because the bad 
water with which engines are frequently supplied would crust 
— plates and prevent their conveying the heat sufficiently 
quick, 

Although Mr. Watt thusabandoned the plan of surfacecondensation, 
and adhered to the injection system, he still occasionally turned his 
attention to it ; and about the year 1776 he submitted to Parliament 
a plan of a surface condenser, consisting of a number of small tubes, 
very much resembling the plan subsequently patented by Mr. Hall. 
This, however, he also abandoned, finding, it is said, that he could 
not obtain by that means so sudden or so perfect a vacuum as by 
injection; and, also, that the tubes became furred by a deposit 

which impeded the process of condensation. 

He also, at a later date, included, in his patent of a road locomo- 
tive, a system of surface condensation, the air, on the external sur- 
face of the tubes, carrying off the heat ; but I am not aware that he 
ever carried this plan into execution. 

In 1797, Mr. Cartwright designed and patented the engine shown 
in diagram 4, where the exhaust steam from the cylinder passes 
into an annular copper vessel 8, surrounded on both sides with 
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The condensation water, together with any air which 


water W. 
may have entered through imperfect joints, is withdrawn by the 


pump P, worked by a continuation of the piston rod, and is thus 
returned to the boiler by the discharge pipe F, through the cistern G, 
in which there is an ingenious apparatus for getting rid of the air. 
This scheme failed, as might have, perhaps, been expected, partly 
through want of sufficient condensing surface, and partly from 
the general bad design of the engine. 

In 1821 a surface condenser was fitted to a vessel called the Post 
Boy ; it consisted of a number of tubes of copper, jin. diameter 
and 12ft. long; but, being constructed only for experiment, it 
remained in use only for a short time, but on what grounds it was 
discontinued I have no information. 

We hear but little more of surface condensation until about 1830 
to 1835, when Mr. Hall, of Nottingham, again brought the subject 
before the public, and very successfully applied it to the engines of 
several steam vessels. In his first patent the tubes were placed 
horizontally, and were partially closed at each end, so that a por- 
tion of the condensation water might remain in them, the con- 
densing water flowing r@und their interior surfaces, and the 
exhaust steam passing through them. In the process of condensa- 
tion the tubes soon became partially filled with water, and it was 
thought that the steam impinging on its surface would be more 
rapidly condensed. ‘This, however, was not found to be the case, 
but, on the contrary, did not prove so efficient as the plain metal 
surface. It was, therefore, abandoned in favour of the arrangement 
(shown in diagram 5) which was applied to the steamship Her- 
cules, of 180-horse, as also to upwards of twenty other large steam 
vessels, both in the merchant service and the Royal Navy. 

The diagram (5) is an elevation of the engines of the Hercules, 
in which it will be seen that the steam from the cylinder enters the 
upper chamber A of the condenser, which communicates with the 
lower chamber F by the tubes B contained in the cistern C. These 


tubes are surrounded by cold water, which enters the cistern by 
the opening D, and flows off at the opening E. G is the air pump, 
by which the water formed by the condensation of the steam in its 
passage through the tubes, together with any air or uncondensed 
steam may be present is drawn off from the condenser, and con- 
veyed through the feed pipe H to the boiler. 

n order to effect an equal distribution of the steam amongst the 








pipes, a perforated plate K is fixed in the upper chamber A, a short 
distance above the tubes. 
Having briefly traced the history of surface condensation I will 
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now proceed to enumerate the advantages it possesses as com 
with the injection system, especially with reference to the marine 
steam engine. 

In the ordinary injection condensers the steam is necessarily mixed 
with the condensing water, and, consequently, whatever impurities 
this water contains are continually, by means of a feed pump, forced 
into the boilers. In ocean steamers this circumstance is of serious im- 
portance, inasmuch as sea water contains in solution as much as 
3 per cent. by weight of common salt, a proportion which, large 
as it is, becomes rapidly increased or conventrated by constant 
evaporation. Sea water also contains small quantities of salts of 
lime and magnesia, and occasionally other impurities, all of which 
combining with the salt are deposited on the surfaces of the flues or 
tubes, and soon form thereon a thick crust or scale, which, when 
once firmly attached thereto, is with great difficulty removed—so 
much so, indeed, that the comparative duratility of land and marine 
boilers, owing to this cause, and also to the corrosive nature of sea 
water, is about as seven to oneagaiust the latter. Much of the salt 
and other freely soluble matter is, wowever, got rid of by the compara- 
tively simple but expensive process of “ blowing off.” By this 
process when the water in the boiler is found to have reached a 
certain degree of density, whic': is ascertained by means of an 
instrument called a salinometer, ac msiderable portion of it is blown 
out, and, this being in a boiling state, all the heat imparted to it is 
of course wasted. 

This process is repeated generally at intervals of about two 
hours, and in this manner from } to as much as # of the water 
supplied to and heated in the boiler is blown to waste. In this 
manner from 10 to 30 per cent. of fuel is, in reality, thrown away by 
the wasteful process of blowing off. Notwithstanding that this 
process is constantly carried on, a scale or deposit forms more or less 
quickly, in proportion to the temperature of the water, or, 
in other words, the pressure of steam in the boiler, This has to be 
chipped off at a great expense of time and labour, and not un- 
frequently injury to the boiler. If the removal of the scale is 
me ee its pernicious effects are soon perceived; for, in the first 
place, being ated conductor, it impedes the passage of the heat from 
the fuel, to the water, and causes thereby a wasteful expenditure of 
fuel, and if it is allowed to accumulate the heat is almost entirely 
—— from passing through, and the plates of the boiler become 

eated to an extent rendering collapse of the crown plates of the 
furnace a by no means uncommon occurrence, and occasionally 
causing much more serious injury. 

Now, in surface condensers, as has been shown, the exhaust steam 
is not allowed to mix with the condensing water ; hence the product 
of condensation in the form of pure water is alone returned to the 
boiler; consequently the evils of the injection system above detailed 
are by this simple means obviated. It has been found in practice 
that boilers used with surface condensers will last about three times 
as long as those where injection condensers are used. In addition 
to which the tallow used in lubricating the piston and cylinder 
which, in ordinary practice is, in a great measure, passed away with 
the injection water, is partly returned to the boiler, and, floating on 
the surface of the water, effectually protects those parts which are 
most subject to oxidation; nor are the boilers liable to be injured 
or destroyed by the water becoming too low, for as every cubic foot 
of water converted into steam in the boiler is, by condensation, re- 
converted into the same quantity, and returned in its integrity to 
the boiler—the bulk, and consequently the height, is maintained 
the same, with the exception of a trifling amount of loss by 
leakage, &c. 

The boilers may also be made of a much smaller size, as no 
allowance is needed for blowing off, and as no deposit can take 
place, or scale form, the conducting power of the plates or tubes 
would remain unimpaired, and, consequently, would admit of their 
heating surface being considerably reduced. ‘This has been proved 
in the steamship Mooltan, belonging tothe Peninsular and Oriental 
Steam Navigation Company, whose engines have produced very 
good results, with boilers only about half the size of those used in 
the navy for engines of similar power not using surface condensers, 
The air pump, which serves also as feed pump, is much smaller, as 
it has no injection water to remove from the condenser against a 
vacuum, as is the case when injection condensers are used, and but 
very little air, viz., that which may accidentally leak through de- 
fective joints or imperfect stufling-boxes, and not, as in the injection 
condensers, all that may pass with the injection water, which, in 
stormy weather at sea, is very considerable in amount ; hence surface 
condensers generally indicate a greater amount of vacuum, Again, 
no salt or sand is carried with the steam into the cylinder or air 
pump, which, under the injection system, are much injured from 
that cause; but, on the other hand, much of the tallow which, 
having lubricated the cylinder and piston, and passed from thence 
through the air pump to the boiler, is again passed with the steam 
through the engine to be again returned. 

This is of less importance in the present day than formerly, as, by 
the introduction of improved packing, and the use of expansion, the 
use of tallow in the cylinder is being to a great extent discontinued, 

The greatest source of economy will, however, be realised by the 
facility with which a much higher temperature of steam may be used 
under the system of surface condensation as compared with that of 
injection. Many attempts have been made within the last few years 
to increase the pressure of steam in marine boilers beyond the usual 
20 1b. to 301b. per square inch, and to use it more expansively, but 
without success, except in those cases where surface condensers have 
been used; as at high temperatures the scale and salts accumulate 
so rapidly that the boilers require almost constantly blowing off, aud 
inconveniently frequent chipping of the scale. The economy to be 
obtained by the use of high-pressure steam and high degrees of 
expansion is so well known that I need dwell no longer on this sub- 
ject, simply remarking that Messrs. Williamson and Perkins have 
succeeded (with the assistance of a surface condenser) in using steam 
at a pressure of 5001b. per inch, and a very high grade of expan- 
sion, at a cost of ef 1} 1b. of coal per horse-power per hour. In 
concluding this part of my subject I will briefly state the advantages 
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gained by surface condensation as applied to marine boilers. These 
consist— 

1st. In a direct saving of fuel of from 10 to 30 per cent. ; 

2nd. The increased durability of the boilers in the proportion of 
about three to one. 

8rd. Reduction of the size of the boilers, and, consequently, dimi- 
nution of first cost, and saving of space. 

4th. Saving of all the time, trouble, and expense now incurred in 
cleaning boilers, and the repairs consequent thereon. 

5th. Reduction in size of the air pump,and the diminution of wear 
and economy of power resulting therefrom. 

6th. Saving in wear and tear of cylinders, pistons, slide-valves, 
&c., by the absence of dirt and grit from the boilers. 

7th. Economy where tallow or oil is used in the cylinder, by its 
repeated circulation through the engine, and preventing corrosion 
in the boilers. 

8th. Maintaining an uniform level of the water in the boilers, and 
the perfect security against its ever becoming dangerously low. 

I have hitherto considered the subject of surface condensation 
only as it relates to the marine engine, but most of the advantages 
resulting from it may be obtained, though, perhaps, to a less extent in 
stationary engines, and, possibly, even in locomotives. Ordinarily the 
boilers have, in consequence oladapesis or sludge, to be periodically 
blown off, and the imperfectly soluble salts which are present, more 
or less, in all spring water, from a scale nearly as quickly and as 
hard and difficult to remove as in the marine boilers, as is seen by 
the specimens which I hand round. The first is from a boiler using 
water from a well in the London Docks, and was formed in 
six weeks, and is, in some parts, }in. in thickness. The other is 
from a locomotive boiler from the Great Western Railway, formed 
in a fortnight. ‘The water, in some parts, contains also highly cor- 
rosive ingredients, which destroy the metal, as may be seen in this 
specimen of a boiler plate from the Dowlais Ironworks; this plate 
was originally gin. thick, and is, after two or three years’ use, in 
some parts completely perforat d, and in no part does the metal 
exceed gin. thickness; the cor .. ive matter, in this case, was a salt 
of iron. 

Surface condensation may also be applied with great advantage 
to existing high- ressur: or non-« ondensing engines, in which 
there is, in most instances, a back pressure arising from the escaping 
steam, amounting to v) ut31b. per>quare inch, instead of which the 
surface condenser wou d substitute a positive pressure of from 13 lb 
to 14 lb. 

Having so far looked only on the bright side of the subject, we 
will now consider the drawbacks which have hitherto prevented the 
universal introduction of surface condensers. 

The following are the objections which have been urged against 
the system :— 

Ist. Their great cost, which is, undoubtedly, the most formidable 
impediment to their general introduction. ‘The cost of the various 
plans of condensers is from £5 to £10 per nominal horse-power ; 
this, however, is the cost when they are substituted for injection 
condensers, but, in the construction of new engines on this system, 
from this amétnt must be deducted the cost of the injection con- 
densers and air pump, which would be required on the jet plan; 
when, moreover, we consider that in surface condensation the 
boilers may be reduced to nearly half the usual size, and other parts 
of the engine in proportion to the extra pressure of the steam ob- 
tained, the balance would be in favour of the surface system. 

2nd. Their great weight, to which I shall again draw your atten- 
tion, when describing the different plans in the diagrams. 

3rd. That the condensation does not take place with sufficient 
rapidity. his opinion being only based on theoretical reasoning, 
does not exist to any appreciable extent in practice when a sufficient 
area of surface is provided, excepting when, through want of a little 
attention and cleaning, a scale is allowed to accumulate, which has 
been undoubtedly the cause of their abondonment in many cases. 
In this opinion I am fully borne out by those who have been practi- 
cally connected with their management. 

4th. The liabitity of the tubes to split or crack and admit air to 
the condenser. his has been provided against by the adoption of 
several different descriptions, which I shall presently describe. 

5th. The liability of the tubes to corrode and fur up. ‘To this 
defect they are no doubt more or less liable, according to the nature 
of the water employed for condensation ; but as that water is always 
at a comparatively low temperature, and the tubes being of a 
material less liable to corrosion than that of which the boiler is 
formed, will be compensated for, perhaps, tenfold by their saving 
the boiler. I may here state that I know of an instance of a boiler 
and surface condenser in an ocean steamer having been at constant 
work for three years, and at the end of that time both were ina 
state which, practically considered, was as good as when new. 

6th. Their bulk, which is, however, so little in excess of the 
injection condenser that it is scarcely worth considering as an 
objection. 

Roving referred to the principal points for and against the system 
of surface condensation, I will now proceed, with the aid of the 
diagrams, to describe the various plans which have been proposed to 
carry out the system, 

I have already described Hall’s plan represented on diagram 5. 
Tn the first condensers made on this plan by Hall the tubes were 
fixed by having a collar screwed up to each side of the tube plate, 
which did not allow of the unequal expansion of the tubes, which 
consequently split or eracked, thus giving access of air to the con- 
denser. He, therefore, adopted the plan of fixing securely one 
end of the tube to the tube-plate, allowing the other end to work 
freely through a stufling-box, as represented in diagram 7. 

In order to supply the place of water lost through leakage 
Mr. Hall adopted the apparatus shown on diagram 6. ‘To regulate 
the supply of distilled water, so as to maintain the water in the 
































boiler at a proper height, a cock (’ is placed between the pipe B and 
the distilling vessel A; by opening the cock C, the steam from the 
distilling vessel is allowed to pass into the condenser, where it is 
condensed and passed, with the condensation water, into the boiler. 
When the proper level in the boiler is attained the cock C’ may be 
closed. The distilling vessel is connected with the cold water 
cistern by the supply pipe D, to which is fitted the cock E, and the 
water is maintained at a proper height in the distilling vessel during 





the distillation by means of the float F and valve G. Any sediment 
may be blown off from the distilling vessel through the pipe H, 
fitted with the cock K, by the pressure of the steam admitted through 
the pipe I and cock M; thus, by shutting the cocks C’ and E, and 
opening K and M, the pressure of steam from the boiler, acting on 
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the surface of the water in the distilling vessel, drives it out with its 
impurities through the pipe H. The distilling vessel is let into the 
boiler, the steam in which supplies the required heat. Several plans 
have been used to effect this purpose, all acting more or less on this 
principle. 

The left-hand figure at the bottom of the preceding column 
represents Mr. Hall's “Steam Saver,” its office being to cause the 
steam which usually escapes at the safety valve to enter the condenser, 
so that the distilled water resulting from its condensation may be 
restored to the boiler by the action of the air-pump, or any other 
suitable means. a, a, is a cylindrical vessel closed at top, and the 
lower end Splunged in mercury contained in a cireular groove or 
cavity formed between two concentric cylinders 6 b. These cylinders 
are supported upon a square box which is closed at bottom and 
communicates with the boiler by the opening c, and with the con- 
denser by the bent pipe d, to which latter is fitted a sliding valve e, 
having a small aperture over which slides a valve #2 The cylinder 
a is loaded by the weight g g suspended within it, to which is 
attached the frame hh; the stem of the valve /; is attached to this 
frame, and the stem of the valve e works freely in a hole in the 
frame, and has a nut at the upper end, at a small distance above the 
lower bar of the frame. 

Mr. David Napier, who was early in the field as an advocate of 
surface condensation, devised a plan which will be understood by re- 
ferring to diagram 8. It consists of a number of horizontal tubes, in a 
wooden box open to the sea, and passing through a stufling-box in 
the tube plate similar to that described, as used by Hall, and at the 
other end forced through a ring of india-rubber, previously inserted 
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in a recess in the tube-plate, as shown in diagram 7, In this 
instance the openings through the vessel’s side for supplying the 
condensing water were provided with flanges so arranged that 
whichever way the vessel was moving a current of water was con- 
stantly flowing through the condenser. In this, which is a very 
simple and economical arrangement, L imagine the flow of condensing 
water would be hardly sufficient. 

The plan adopted by Mr. Sewell, of New York, and introduced 
into this country by Mr. Davison, has been extensively used both in 
America and here with good results. It will be understeod by 
referring to the same diagram, 8. It consists of a number of tubes 
placed horizontally, passing freely through holes in each tube 
plate, and, projecting a short distance at each end over their ends, is 
passed a sheet of india-rubber, punched with holes corresponding 
with the holes in the tube-plate, and through the tubes are forced, 
thus forming an hydraulic cup-joint. The india-rubber is kept to 
the tube-plates by a gland, as shown in the diagram 7, which also 
serves to keep the tubes in place, The water is forced by means of 
a circulating pump through the tubes in the direction of the 
arrows W, diagram 8, and steam is admitted through the branch 8, 
the condensation water being drawn off through the branch C’. | In 
this condenser the tubes are very easily withdrawn for cleaning or 
renewal, and it is a cheap and efficient condenser. 

Mr. Spencer's condenser, which has been somewhat extensively 
used, aa with good results, is similar to Sewell’s, with the excep- 
tion of the packing which is shown in diagram 7, consisting of one 
or more india-rubber rings passed over the ends of the tubes and 
driven firmly into recesses provided in the tube-plate. 

The expansion of the tubes has been provided for in many other 
ways by different inventors. The plan recommended by De Bergue, 
represented in diagram 7, consists of two tube-plates, with a sheet of 
india-rubber between them, with holes corresponding with the holes 
in the tube-plates. When the tubes are in their places the two 
plates are screwed together, thus expanding the india-rubber 
laterally and making a firm and tight joint. 

Another plan (also represented in diagram 7), proposed, and, I 
believe, adopted with success, by Mr. Turner, consists of melting 
into a recess around the tube tin or other soft metal, which is after- 
wards caulked. It forms a tight joint, allowing the tube to expand, 
and can, if necessary, be very easily recaulked. 

The expansion of tubes is provided for in the patent of 
Messrs. Howden and Morton by bending the tubes in the form 
of the letter U, both ends being fixed in the same tube-plate, as 
shown in the diagram 9. The water circulates through the tubes, 
the steam being on the outside. The same plan has been adopted by 
Mr. Carpenter, of New York. It would, no doubt, form a very good 
condenser, but the tubes would be very difficult to clean. 

(To be continned.) 











A Swiss commission of ordnance have adopted the French rifled 
cannon. 
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SOCIETY. 
October 29th, 1861. 
J. P. Jovte, LL.D., President, in the chair. 


Mr. Spence brought before the meeting part of a mass of iron and 
copper pyrites, containing abundance of large and well defined 
crystals of pure arsenious acid. 

Not only are these crystals a novelty as a natural product, but as 
an instance of rapid mineralisation they are interesting. The lump 
was found among a cargo of small disintegrated ore imported from 
Huelva, in Spain, and containing no solid masses of large size, and 
the lump was merely an aggregation of small pieces firmly agglu- 
tinated together and full of hollow cavities, studded over with the 
crystals of arsenious acid; and from the history of the cargo of ore 
it is not probable that more than twelve months has been required 
for their development. Heat does not seem to have been the cause 
of the metamorphosis, asthere is no evidence of heat at all approach- 
ing to ignition having occurred; discoloration of the ore would at 
once have been the result of this. 

The ore is chiefly a sulphide of iron and copper; but as an arsenide 
of one or both of these metals exists in it, decomposition of this 
latter must have taken place; the arsenic has become oxidised, and 
crystals of arsenious acid are the result. 

The piece of ore will be deposited in the society’s mineral col- 
lection. 

The discovery of these crystals, being pure arsenious acid, was 
made by Mr. Bottomley, Mr. Spence’s assistant in his laboratory. 

Aun interesting conversation followed, in which the fact was stated 
that arsenic is a constituent of nearly all the artificial manures 
which have superphosphate of lime as their basis ; and in connection 
with this a report was named of arsenic having been found in some 
of the crops grown with such manures. 

Professor Roscoe exhibited the beautiful lithographic map repre- 
senting the dark lines in a portion of the solar spectrum, lately 
published by Professor Kirchhoff. The lines are printed in ink, 
of six different shades, and are of six different degrees of thick- 
ness, so that the leading features of the spectrum can be at once 
snised. The position of the bright line produced by the inean- 
descent vapour of certain metals is also given on the map, and the 
coincidence of many of these with the dark Frauenhofer’s lines ren- 
dered evident. 

Professor Roscoe stated that the length of the drawings, when 
complete, would amount to some 20ft., and that to give an 
idea of the scale on which the map was made, he might remark that 
the distance between the two double lines “D” is upwards of four 
millimetres. ‘These maps are as yet only printed together with the 
memoir by Professor Kirchhoff, upon the * Solar Spectrum and the 
Spectra of the Chemical Elements,” in the “ Transactions” of the 
Berlin Academy ; an English edition will, however, shortly be pub- 
lished, giving a translation of the original memoir, and containing 
the same drawings of the spectrum as those exhibited, which 
accompany the German text 

Dr. Kk, Angus Smith read the first part of “ An Examination into 
the Products of the Putrefraction of Blood.” He found that 54 deg. 
Fah., or nearly so, was a marked temperature; that below it there 
was little putrefaction, but above it a large amount, which increased 
as the temperature increased as far as he tried, viz., to 72 deg. Fah. 
Theamount of gas given in twenty-four hours, from three quarts of 
diluted blood, was 100 cubic centimetres, at 57 deg. F. (16 deg. 
Cels.), but on raising the temperature to 72 deg. (22 deg. Cels.) the 
amount of gas in the same period rose to 397 C.C., or four times the 
amount of putrefaction by 15 deg. rise of temperature. When the 
temperature was below 54 deg., no gas could be collected for many 
days. <A very short rise above 54 deg. caused sufficient pressure to 
allow gas to be collected. These facts were used to illustrate 
climate and sudden spread of disease. 

During the early early period of putrefaction the author found 
the sulphuretted hydrogen and organic matter to increase rapidly. 
One hundred cubic centimetres destroyed 29 of a solution of per- 
manganate; the amount then rose rapidly to 36, 40°6, 41, 60-2. 

Nearly 98 per cent. of the gas that escaped was found to be car- 
bonic acid and gases with a similar action, i.¢., absorbed readily by 
caustic alkalies. 

The gases were found to be— 
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Where the sulphuretted hydrogen is 1:5, the sulphur is to the 
carbon as 1 to 24°8. 

Both the oxygen and carbon of the carbonic acid are derived from 
the blood, which is, therefore, carried rapidly away. 

The point of greatest importance was said, by the author, to be 
the separation of these substances, which do not seem to be pure 
gases, and which are entirely absorbed by alkalies, and partly by 
acids and metallic salts. The portion absorbed by acid salts was 
found to contain carbon and nitrogen, in the relation of 140 
to 54, or as 100 to 38°5, but part of this was evidently as ammonia. 
In albumen it exists in the relation of 100 to 28-9. The whole of 
the putrefactive matters were not removed by acids or by acid salts. 
When the carbonic acid and sulphuretted hydrogen are removed, 
the putrefactive matters still remain, These gases, therefore, are 
not the only substances to be feared. 

The condition in which these putrefactive bodies exist was then 
discussed. The author believed that one of the conditions in which 
solid substances were taken into the air was in solution, the solution 
itself being taken up as a vesicle; and he instanced analogous cases, 
such as sulphuric acid and zinc when hydrogen is forming. The 
liquid evaporates, and a concrete globule forms, leaving at last a 
portion of solid matter in various states. This condition can be 
supposed te occur readily in many cases, but it does not appear to 
be the probable result in all cases, as he cannot readily imagine 
vesicles coming through the close pores of bodies such as are 
penetrated by these vapours. Between the actually mechanical 
method of taking solid matter into the air, such as when waves are 
agitated by the wind, and the purely chemical method, sucb as when 
a liquid is transformed into a vapour by heat, there must be many 
intermediate stages. ‘These stages are required, apparently, as we 
can scarcely imagine pure gases undergoing transformation similar to 
bodies in a putrefactive state; and we are not prepared with a 
theory by which diseases will be communicated without the agency 
of bodies insuch a state of change—one of the oldest of theories, and 
one promising to live long. Besides, the fact of a substance being 
found capable of being absorbed by metallic salts, and containing 
carbon with nitrogen in such a large amount, leads us to believe that 
bodies not very far removed from the substances decomposed are 
found in the vapours, and, if not far removed, capable of undergoing 
transformations so as to become farther removed, and by such trans- 
formations exercising their special influence. 





A xcmper of eminent Suffolk agriculturists have written a letter 
to the Jpswich Journal to state that one of Messrs. Garrett's im- 
proved steam threshing and dressing machines, working on barley, 
delivers the grain in an unbroken and perfect state. There are 
believed to be but few threshing machines which accomplish this 
desirable end. , 
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Thursday October 31st, 1861. 
ON “STEAM FIRE-ENGINES,” 
By Mr. Cuartes B, Kiva, MLE. 


Tue author stated that the first steam fire-engine was constructed 
in England, by Mr. John Braithwaite, in the year 1830. It was 
worked at a fire at the Argyll Rooms. It consisted of a 6-horse 
power steam engine, and the pumps worked thereby were swung 
upon a carriage drawn by two horses. Steam sufficient for working 
could be obtained in the course of thirteen minutes. 

Thisjengine particularly distinguished itself at the conflagration at 
Messrs. Barclay, Perkins, and Co.'s brewery, for, after the fire, and 
the total loss of the steam-engine, and pumping apparatus of the 
establishment, it rendered considerable service to the proprietors of 
the brewery in pumping for twenty-five days the beer brewed in the 
part of the building that was saved to the vats 50ft. above the level 
of the street. As the pump was €}in. diameter, and made 30:14 
double strokes per minute, it could pump, in a day of ten hours, 
8,640 cubic feet, and, in 23 days, 216,000 cubic feet of liquor to the 
height of S0ft. 

The author then described the “ Comet,” built by the same firm 
for the Prussian Ministry of the Interior, and likewise two subse- 
quent engines of Messrs, Braithwaite and Co. 

The Americans then took up the subject, and Captain 
Ericsson obtained the gold medal offered in 1840 by the New 
York Mechanics’ Institute for the best plan of a steam fire- 
engine,” which was very similar to the engines of Mr. Braith- 
waite. The author then described an engine built in New York by 
Mr. Paul Ho «ned for “auxiliary ” steam propulsion, About 
1850 Mr. A. Latta, of Cincinnatti, U.S., constructed an engine 
with self-propelling gear weighing 10 tons, which was guided, and 
in difficult places helped forward, bya pair of horses, their use being 
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advocated on the ground that a machine running alone had a ten- | 


dency to frighten other horses. Within a few years steam fire- 
engines have been adopted in Philadelphia, Boston, New York, 
Baltimore, and other cities of the States, builders having variously 
and widely modified the earlier plans, whilst some have made 
entirely new ones. ‘The main feature of all these plans is the boiler, 
which is constructed for the rapid generation of steam, and mar- 
vellous results have been obtained. Mr. Latta’s engines have begun 
work in from three to tive minutes from the application of the match. 
The engines built by. the Amos Keag Company, of Manchester, New 
Hampshire, have begun in 5) minutes. Those of Messrs. Silsby, 
Mynderse, and Co., of Seneca Falls, New York, have begun in from 
five to six minutes. These differences are doubtless due to the 
varied amounts of heating surface each boiler presents. The engines 
of Messrs. Lee and Larned, of the Novelty Works, New York, are 
probably the most celebrated, and with good cause, as being remarkable 
for their strength, durability, and lightness, all being leading essen- 
tials in a successful steam fire-engine. In these engines there is 
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floating steam fire-engine of Messrs. Gwynne and Co., in which they 
propose to use their centrifugal pump and two high-pressure 
engines. 

Practical experience in the centrifugal pump proves, beyond doubt, 
the fallacy of their statements respecting it. 

The chief points to be arrived at in the construction of land steam 
fire-engines are lightness, combined with strength, compactness, and 
simplicity of the moving parts, with a boiler capable of generating 
steam to a working pressure in at least ten minutes, which is soon 
enough for any practical purpose, exemplified by the metropolitan 
practice. The author is also of opinion that a reciprocating pump is 
to be preferred to either a rotary ora centrifugal. Double cylinders 
and good counterweights are almost indispensable to the good and 
efficient working of the engine. 

Several diagrams illustrated the paper. 

A discussion followed the reading of the paper. 

Frepertck Roserts, Hon. Sec. 





PLYMOUTH INSTITUTION, 
October 31, 1861. 
ON ECONOMY OF FUEL AS APPLIED TO DOMESTIC PURPOSES. 
By J. N. Hearver. 

Tue lecturer observed that man, in his semi-artificial condition, 
relied much upon artificial heat, not only for his physical comforts, 
but for his absolute existence. Nature had provided him with no 
coat which would protect him from the cold, and he would not— 
except in a state of cannibalism—exist upon raw food. 

The ordinary contrivances for obtaining artificial heat, such as 
our open fireplaces, even of the most improved construction, are 
wasteful in the extreme when compared with the effect which they 
produce, since five-sixths of the heat will invariably be found 
to pass up the chimney, the remaining fraction only being 
utilised, ‘here was a great prejudice in favour of seeing a cheer- 
ful fire, but, for practical purposes, a summer temperature might be 
obtained much more economically by the employment of judiciously 
contrived stoves. ‘The lecturer would not advocate their introduc- 
tion into a sitting-room, where the fireside was often the source of 
much family enjoyment, and the cheerful fire was sometimes the 
only companion ; but there were other situations in which open fires 
would be as unavailing as they would be objectionable. He de- 
scribed various improvements which had been made by Dr. Arnott 
and others, and exhibited some of his own, which had stood the 
test of twenty years’ experience, and in which the economy of tuel 


| had been carried to a very high point. He detailed some interesting 


less water to heat, and their flues are extremely light; the grates | 





are smaller than those of the Amos Keag engines, so that the time 
to make an effective fire is consequently greater, which is no very 
serious objection. The “ Minnehaha” engine (of this make) has 
201} square feet of heating surface, having 199 tubes of I4in. dia- 
meter and jt;in. thick. 

The most celebrated engine of this make is the one known as the 
“7. C, Cary.” It is fitted with Mr. J. K. Fisher's steam carri: 





re 





apparatus, to enable it to be self-propelling. The boiler contains | 
14 pairs of vertical tubes, arranged annularly, or one within the | 


other, the outer of 2}in. and the inner 1jin. diameter; the annular 
space between the two being occupied by water. The steam cylin- 
ders are 7}in. diameter and Idin, stroke. The connecting rods 
from the engines act on cranks placed upon an intermediate shaft, 
revolving in fixed bearix 








28s upon the frame, and operating the pump, | 


which is one of Cary’s patent rotary force pumps of the largest } 


size. The total weight is about 8 tons. The length of the frame 


or body is about 14}ft., its breadth 7ft., and the total length of | 


earriage 20}f{t. Sufficient fuel for two hours’ consumption can be 
carried on the foot-plate at the back of the hinder axle. Steam can 
be raised to working pressure in from six to ten minutes, but it is 
intended that steam shall be kept up at all times, so that the engine 
can start at a moment’s notice, Which can be done ata comparatively 
trifling cost. Ata public trial on the 5th November, 1858, before 
Commissioner Cooper and other officials, it threw from 700 gallons 
to 750 gallons of water per minute, through an 1§-in. nozzle, a hori- 
zontal distance of 252ft., and a vertical height of 160ft. 

The author then gave some very interesting statistical information 
relative to some public trials of American engines, and this brought 
him to the period when English engineers began to turn their atten- 


tion again to the construction of land steam fire engines, which | cocts arising from the admission of even a minute quantity of cold 
attention had so long lain dormant, through undoubted and unwar- | 


rantable prejudice in official quarters In these Messrs. Shand and 
Mason, of the Blackfriars-road, are foremost, the results produced 
by their engines being very fair specimens of hydraulic engineering. 
Their first engine was constructed in 1858, for the Russian Govern- 
ment, a description of a public trial of this appeared in the Times 
newspaper of October 25th, 1858. Steam was generated in ten 
minutes from the application of the match to a working pressure, 
and threw jets toa considerable elevation. This engine is now in 
use in St. Petersburg. The second engine was tried at Waterloo 

Bridge Wharf, on the 1st July, ) (a description of which ap- 
peared in the Times of July 2nd, 1859). Steam was generated to a 
pressure of 101b. in six minutes. An inch jet was thrown 90ft. 
vertically, and 140ft. horizontally. 

The third that was made was somewhat cumbrous, but was 
suecessfulin working, which encouraged its makers to build another 
of more power without increasing in bulk or weight. Accordingly, one 
was made and purchased by the London Fire Engine Establishment, 
for their station in Watling-street. The boiler is a vertical one of 
peculiar construction, with a copper fire box, and Lowmoor shell 
plates of lin. in thickness; there are 199 tubes in the boiler, 
each 16in. long by lin. diameter, the boiler presenting a heating 
surface of 91-467 square feet. The cylinders are placed horizontally, 
the piston rods being connected by a cross-head, slotted to admit of 
the crank being actuated by its pin moving in the slide brasses. 
The steam cylinder is 8Jin. diameter, and the pump cylinder 7in., 
with a stroke of 9in. Steam can be raised to the ordinary working 
pressure (viz. 80 Ib. per square inch), in 15 minutes, from cold water. 
This engine has already performed some very creditable work, such 
as throwing a ljin. jet a perpendicular height of 160ft., and a 
horizontal distance of 202ft., pumping 440 gallons of water per 
minute through 210ft. of hose, thus doing as much work as five hand- 
worked brigade engines at their ordinary rate of working. The 
weight, including water, fuel, and hose, is 6,499 1b. It has worked 
at 15 fires, comprising a total of 914 hours. 

_A series of three engines, comprising an order for the London and 
North-Western Railway Company, are now in course of completion 
by Messrs. Shand and Mason. The engines are of the same dimen- 
Sions as the one prev iously mentioned, but are erected on an inde- 
pendent sole plate, which is a great improvement. 

Messrs. Merryweather and Son, of Long-acre, are constructing a 
steam fire-engine which has several important improvements, among 
Which may be mentioned that the delivery valves are placed at the 
by ttom of the pump cylinder instead of at the top. 

The wuthor then described the Upper Floating Engine (moored 
off Southwark Bridge), belonging to the London Fire Engine 
Establishment, the engines of which were constructed in 1855 by 
Messrs. Shand and Mason, which is propelled by stern jets of water 
thrown by a centrifugal pump. 

It has two steam cylinders 2 1din. ‘diameter, and water 
cylinders of Min. with a stroke of 18in. At 200 revolutions per 
minute, at which the engines are sometimes worked, 4,000 gallons, 
or 15 tons of water, are ejected per minute. : 

Much has {been heard recently of the boasted capabilities of the 
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experiments which he had made on the heating of a very large 
church for the period of a week, in which he had maintained in it, 
day and night, an uniform temperature of 51 deg. and 52 deg., whilst 
the external temperature had ranged from 20 deg. to 56 deg., the 
consumption of fuel being less than what would have been required 
for an ordinary room, of 20ft. square and 12ft. high, heated by open 
fireplaces. 

The difficulty of insuring draught in descending and underground 
flues had been completely overcome by the lecturer's rarefying appa- 
ratus, invented by him about twenty-five years since, and exhibited 
at the meeting of the British Association in Plymouth in 1842. With 
this apparatus he found no difficulty in conducting smoke more than 
2v0ft. underground, since the draught was set up in the chimney totally 
independent of the stove at the extreme end of the flue. He illustrated 
these remarks by reference to the stoves in the hall in the Athenwum, 
which he fixed on this principle about twenty years since. So effective 
was the plan that he had, on different occasions, carried the chim- 
neys of open fireplaces, in drawing-rooms and elsewhere, downwards 
aud underground with the most perfect success. This mode of 
creating an artificial draught had been recommended by the lecturer, 
and carried out by him, more than twenty years since, as a means 
of ventilating extensive buildings, and was the one now generally 
adopted in the ventilation of gaols, &c.; and he had invariably 
found that the principle of ventilation by exhaustion was far supe- 
rior to that by propulsion. 

In reference to smokeless stoves, or those which profess to con- 
sume their own smoke, he stated that there coyjd not be a greater 
deception than an attempt to make the unscientific public believe 
that any stove could be made to consume its own smoke, so as to 
require no chimney. The fact was that the prepared fuel supposed 
to possess this great virtue was nothing but charcoal, so well burnt 
that it produced no smoke. But it must be remembered that no 
preparation of any kind could prevent it from producing the deadly 
carbonic acid which is the inevitable product of its combustion, and 
rendered ten times more insidious and dangerous from being 
deprived of smell and smoke. They were, in fact, nothing more 
than charcoal stoves of the most dangerous description. 

The lecturer then proceeded to point out the defects in the con- 
struction of the ordinary cooking stoves, showing the mischievous 





air through the various crevices of the stove, and between the joints 
of the masonry into the flues, thereby producing a most unnecessary 
and extravagant consumption of fuel. He had often seen the hot 
plates of stoves redhot, and the fire blazing at a fearful rate, whilst 
the oven was even then not sufficiently hot to bake. He had a 
great objection to the combination of masonry with iron in the con- 
struction of the fireplaces and flues of cooking stoves, since it was 
perfectly impossible to keep the joints tight for any length of time, 
Heat contracts masonry, and expands iron; and these contrary 
actions and reactions, taking place every time the stove is lighted, 
invariably cause the joints to open and admit cold air. Ordinary 
cooking stoves were usually cast in plates, which, being placed 
in position, were held together by two or three screws, on 
removing which the stove would fall to pieces. The plan 
which the lecturer adopted was to rivet every part of the 
stove together air-tight, and to make the fireplace and flues 
ail complete in the stove itself, so as to be perfectly independent of 
masonry. By such an arrangement as this an amazing economy 
was effected. It was almost incredible how small a quantity of 
coal was required to do the cooking when the whole of the cold air 
was carefully excluded. Another advantage of the arrangement 
was that the flues and fireplace would be made so much smaller that 
a much greater capacity was afforded for the oven, by which a very 
small stove was made equal to a very large one, and the general 
efliciency of the stove was thus proportionally increased. A 2ft. Gin. 
stove would be suflicient to cook for a family of twelve persons, 
including bread baking, at an expense not exceeding 24d. - diem, 
and larger stoves were proportionally economical, a 5ft. stove, 
not consuming more than 36 Ib. of coal per day, according to 
actual experiment. 

The lecturer concluded by exhibiting a new form of greenhouse 
stove, for the circulation of hot water. It consisted of a neat cast 
iron fluted pedestal, standing on an octagonal base. A central iron 
tube formed the fireplace, the intervals between it and the body of 
the pedestal being filled with water. Nozzles for connecting with 
the circulating pipes were placed in the back of the pedestal. A 
small flue in the top carried off the smoke, and the draught was 
regulated like an Arnott stove, by a valve in the ash-pit door. Such 
a stove could be placed ina greenhouse, instead of outside it, thus 
giving the advantage of its own heat, as well as that of the pipes. 
No injurious effect could arise, as the body of the stove was only 
heated by the water within. 

An interesting discussion followed the lecture, in which several 
of the members joined. 














Rep Sea Terecrarn.—Sir Macdonald Stephenson stated at the 
recent meeting of the proprietors in the new “Telegraph to India 
Company,” that two-thirds of the capital required by the Govern- 
ment to be at once raised, had been subscribed within a few days. 
The present effort is likely to secure extraordinary advantages to 
the participants, As to the necessity of direct communication with 
India, Sir Macdonald stated that one merchant assured him that he 
would have saved £50,000 could he have sent a single message. 








MISCELLANEA, 


A case of the spontaneous combustion of a cargo of coal is 
reported as having occurred on the Italian brig Ernestina, bound 
from Hull to Genoa, 

Tue 100-infand 85-in. Cornish engines at Great Wheal Vor have 
been for a long time for sale, the upset price of both being £6,000, 
A new lode has lately been discovered, however, which promises to 
give them abundant employment. 

Tue Patent Bitumenised Water, Gas, and Drainage Pipe Company 
have invited subscriptions for their remaining capital of £30,000 for 
the extension of their works at Bow. 

_ Tae Charing Cross bridge has made good progress during the late 
fine weather. The iron cylinders nearest the Middlesex side have 
been got in to a height above high water level. 

Messrs. SAMvELsoN's new steamer Eugenie, built for the South 
Eastern Railway Company, has attained a mean speed of 16°15 knots 
or nineteen statute miles an hour, in the Humber. 

Ox Wednesday the tide rose to a depth of 29ft. over the sill of 
the new dock at Portsmouth Dockyard. This is 13in. higher than 
what is given in the tide tables as extreme high tide. 

A MAN died, on Friday last, at St. Thomas's Hospital, from in- 
juries received on the preceding Monday by a landslip in a cutting 
of the new branch railway from Streatham to Croydon. 

Tue foundation of the new Agricultural Hall, in the Liverpool- 
road, Islington, has been laid. ‘The building will be 500ft. ed 
220ft. wide, thus covering nearly two anda half acres, and will cost 


| £25,000. 


Tue Warrior has arrived at Queenstown, after a trial trip of six 
days. She has realised the highest expectations entertained of her. 
The speed she reached with steam and under canvas is said to have 
béen 17 knots an hour. 

Tne Midland Railway is to be extended from Chesterfield direct 
to Sheffield, a distance of twelve miles, thereby saving five miles of 
the present railway distance from London to Shetlicld, and obviat- 
ing the necessity for a change of carriages. 

‘THe Malta and Alexandria submarine te.egraph wos successfully 
opened on the Ist instant. During the d.y twenty-five messages of 
twenty words each were transmitted at wie rate of five minutes per 
message. The length of the line is 1,40 miles. 

Tue Lee, 5, 80-horse power screw, despatch vessel, has disap- 
pointed the Admiralty and her builders by «ttaining a maximum 
speed of only 7} knots an hour, about ove hilf the rate of speed 
originally anticipated from this class of vesscl. 

As with the Warrior so with the Resistance, the original order for 
an armament with Armstrong guns has been countermanded; and, 
twelve 68-pounder smooth bores (95 ewt. and 9ft. Gin. long) have 
been substituted for as many 100-pounder Armstrongs. 

THE monument recently erected by the Chamber of Commerce of 
Lyons, in the cemetery of Oulins, near that city, over the grave of 
Jacquard, the inventor of the loom for weaving figured silk, has been 
inaugurated im presence of an immense concourse of people. 

A sratisticaL return just obtained shows that the intercourse 
between London and Paris is satisfactorily increasing. ‘Tho 
number of passengers at Boulogne from or to England has 
amounted to 108,758 in the first ten months of the present year. 
There were 91,785 passengers in the corresponding period of 1860. 
Thus a difference is presented in favour of 1861 of 16,973, or 
18} per cent., attributable in part to increased facilities and the 
abolition of passports, and in part to the operation of the Com- 
mercial Treaty in augmenting the traflic for business purposes. 

Ar the conversazione on the opening of the Middle Temple library 
there were arranged, under the superintendence of Professor Pepper, 
a great variety of scientific objects and works of art, which attracted 
great attention, A beautiful collection of specimens of diamonds, 
pearls, and rubies, and other precious stones, illuminated by the 
electric light, was exhibited by Messrs. Hunt and Roskell ; Messrs. 
Mayall sent a new series of photographs; Messrs. Negretti and 
Zambra an interesting collection of meteorological instruments, and 
Messrs. Bessemer contributed models of new rifled cannon and pro- 
jectiles. Messrs. Petter and Galpin’s “ Belle Sauvage” printing 
machine was at work in one end of the room, and at the other two 
young ladies were ing messages through Mr. Latimer Clark's 
copying telegraph. r. W. Ladd exhibited a new series of experi- 
ments with the electric light, and, in short, in every corner of tho 
room there was something to interest and amuse, 

On Monday evening the Scottish Shipbuilders’ Association held 
their monthly meeting, Mr. James Laing, of Dandee, read a paper 
entitled “Experimental Investigation into the Properties of the 
Screw as a Propeller.” The paper was explained and illustrated by 
diagrams and tables of the results obtained by an ingenious piece of 
mechanism, named a “ Helixometer,” invented and constructed by 
the author for the investigation of those properties. Mr. Laing 
repeated a number of experiments, with great success, in explana- 
tion of the principles on which the apparatus was coustructed, and the 
method of obtaining the various results tabulated. The chief 
feature of the machine consists of a small screw, with the pitch or 
angle of the blade variable at pleasure; which, on being made to 
revolve, under various circumstances, supports correspondin 
columns of water. These are the visible effects of the appli 
power, and their weight affords the means of calculating the actual 
a The applied power is simultancously accurately regis- 
terec 

Tue traffic receipts of railways in the Kingdom for the week 
ending the 26th of October amounted to £548,480 and for the corre- 
sponding week of last year to £539,960, showing an increase of 
48,520. The gross receipts of the eight railways having their 
termini in the metropolis amounted to £253,643, and for the corre- 
sponding week of 1860 to £250,456, showing an increase of £3,187. 
The increase on the Eastern Counties Railway amounted to £768; 
on the Great Northern, to £2,352; on the Great Western, to £1,529 ; 
and on the London and South Western, to £1,589.—Total, £6,240, 
But from this must be deducted £995, the decrease on the London 
and North Western, £108 on the London and Blackwall, £274 on the 
London, Brighton, and South Coast, and £1,676 on the South 
Eastern, together £3,053, leaving the increase, as above, £3,157. 
The receipts on the other lines in the United Kingdom amounted to 
£294,837, and for the corresponding period of last year to £289,504, 
showing an increase of £5,333, which, added to the increase on the 
metropolitan lines, makes the total increase £8,520, as compared with 
the corresponding week of 1860. 

Tne following appointments of naval engineers have been made 
since our last:—W. Stone, promoted to engineer, in Plover; 8. Ste- 
phens, chief engineer to the Orpheus ; J, H. Adams, engineer to the 
Orpheus; G. M. Dooley, acting engineer to the Asia, for the Jasper ; 
Thomas Ball, first-class assistant-engineer to the Indus, for charge 
of the machinery of the Delight; J. H. Vickery, first-class assistant- 
engineer to the Orpheus; Andrew Watt, first-class assistant-engi- 
neer to the Cumberland, for the Griper; Thomas F, P. Shelley, 
second-class assistant-engineer, confirmed in the Neptune; W. 
Adamson, second-class assistant-engineer to the Orpheus; E. J, 
Miller, acting second-class assistant-engineer, to the Orpheus; 
James Warren, acting second-class assistant-engineer, to the Indus, 
for hospital treatment; A. H. Miller, chief engineer, to the Phaeton; 
a F eves, acting engineer, to the Phaeton; G. L, Thompson, 
first-class assistant-engincer, discharged, to the Indus, as supernu- 
merary ; W. H. Nurse, first-class assistant-engineer, to the Phaeton ; 
H. I. Small, second-class assistant-engineer, to the Phaeton; and 
A. 'T. V. Forster, acting second-class assistant-engineer, to the 
Phwton; W. N. Coocy, chief engineer, to the Cumberland, for 
charge of the machinery of the Orion when paid off; J. Turner, 
second-class assistant-engineer, confirmed in the Ariadne; J. Woot- 
ton, second-class assistant-engineer, tothe Immortalité; J. Boulton, 
second-class assistant-engineer, confirmed in the Doris. E. H. 
Willey, second-class assistant-engineer, confirmed in the Revenge; 
M. J. Shannon, acting second-class assistant-engineer, borne 
in the Indus for the Avon; C. F. Gregory, acting second- 
class assistant-cngineer in the Ajax, allowed to change ships; 
W. M. Chambers, acting chief engineer, to be additional to the Cum- 
berland, for charge of the Pylades. 
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Tuts invention, by Thomas Davison, of Belfast, and Robert 
Paterson, of Glasgow, relates to improvements in and connected 
with steam engines, having principally for their object the beneficial 


development of the system of surface condensation in marine 
engi nes, but also in part applicable to other engines. 

A first improvement relating to the condenser consists in shaping 
th e tubes so that the flow of the water or steam through or around 
the m, instead of being direct or uniform as in ordinary cylindrical 
u bes, may be deflected or disturbed, the object being to cause a 
continual changing of the particles in contact with the tube surface, 
and a more rapid abstraction of heat in consequence. Figs. 1 and 2 
are a side elevation and a cross section of one form of the improved 
tube, and Figs. 3 and 4 are similar views of another form. Various 
forms may be adopted. Thus the tubes may have one or more 
indentations a, running helically round and along theftubes; and 
such helical indentations may be of regular or varying pitch, con- 
tinuous or discontinuous, and preserving one direction or alternately 
running in opposite directions, as shown in Fig. 1; or the inden- 
tations @ may be circular, as shown in Figs. 3 and 4, or they 
may be of other forms; or the tubes may be mace of serpentine, 
corrugated, zigzag, and similar forms. 

A second improvement, relating to condensers having the circu- 
lating water either inside or outside of the tubes, consists in 
providing for cleaning the insides of the tubes a frame carrying a 
number of rods arranged or capable of being arranged so as simulta- 
neously to work in a number of tubes in their places in the condenser. 
This arrangement is shown in Fig. 5, which is a longitudinal 
vertical section taken through the condenser of a pair of inverted 
cylinder marine engines (Fig. 6 being a transverse vertical section 
of the same engines). The condenser C is shown (in Fig. 5) with 
the cover removed, and with the rods B, as in use. 
attached to a frame b, by means of which they are pushed through 
the condenser tubes A; whilst, to facilitate their being entered into 
the tubes, there is a guide frame, }', having projecting pins, 
which are inserted into some of the tube ends when the rods 
are about to be entered into afresh set. This guide frame, 6', remains 
upon the rods B, and keeps their ends in proper positions for being 
entered into the condenser tubes when being transferred from one 
portion of them to another. The rods B may be made an easy fit 
at their ends, so as to force out any matters in the condenser tubes, 
or they may be fitted with material to act as a sponge or brush upon 
the inside surface of the tubes. 

A third improvement relating to condensers having the circeu- 
lating water either inside or outside of the tubes, consists in 
providing for cleaning the outsides of the tubes A plates, such as 
that shown at D, Fig. 5, having holes fitting or nearly fitting upon 
the tubes. Provision is made for drawing the perforated plate or 
plates backwards and forwards on the tubes, whereby the cleaning 
1s effected. The plate D remains in the condenser, and when it is 
to be used, rods d, secured to an external frame d', are screwed into 
it, being entered through holes in the tube plate, the requisite 
number of tubes being temporarily removed, or being originally 


omitted, plugs being provided for closing the holes when the rods d | 


are withdrawn. 

The invention further comprises improvements embodied in the 
general arrangement of engines with surface condenser, represented 
in Figs. 5 and 6. In this modification, having inverted steam 


cylinders E, and being of a class commonly used for driving the 
screw propeller, the air-pump F, and the circulating pump G, are | 


T.we rods are | 


| placed horizontally to one side of the shaft H, and beneath or at a 
| lower level than the condenser C. ‘These pumps are actuated 
directly from the shaft H by means of eccentrics I, placed or 
formed in each case, by preference, on the radial part of the crank, 
and having about half the throw of the crank, each eccentric I 
acting on an inner rectangular frame J working vertically in a 
rectangular frame K fixed on the pump rod L. The opposite side 
of the frame K is made to work the feed and bilge pumps M, their 
jlungers m being directly fixed to it. The eccentric I, with its 
J and K, is shown separately in Fig. 7, being partly in 
vertical section, while the outer frame K is shown in horizontal 
section in Fig. 8. The two sides of the frame K are formed with 
arched arms 4, which meet midway, and are bolted together by 
flanges, the whole forming a stiff frame, and not liable to wor! 

loose at the joints. The inner frame J is grooved at the corners to 
permit the arms & to spring from points considerably within the 
extreme ends of the guiding surfaces of the frame K. To reduce 
the friction of the eccentric I, it may be encircled as shown in Figs. 
9 and 10, by a series of antifriction rollers N, upon which the inner 
sliding frame J bears. The outer edge of the eccentric I, and the 
inner edge of the frame J, are grooved to receive the rollers, the 
projecting flanges retaining them in place; or these rollers may be 
provided with pivots or journals set in separate rings. 

In the case of oscillating engines the air pumps F and circulating 
pumps G are worked, according: to this invention, by the motion of 
the cylinder E, as shown in Figs. 11 and 12, which are elevations 
taken at right angles to each other of one cylinder, and other parts 
of a pair of oscillating engines, such as may be used for driving 
paddle-wheels. The pumps are worked by means of arms or levers 
P attached to the cylinder E, and to sustain the strain arising from 
thus working the pumps, guides Q are attached to the cylinder cover 
between which the piston rod slide block R works, or the piston rod 
may be otherwise suitably guided. 





Liverroot Coat Market.—We learn from the coal circular of 
Messrs. J. and J. Platt, Liverpool, that the coals exported from that 
port last month were as follows:—Cannel coal, 13,051 tons; 
bituminous coal, 42,069 tons; coke, 1,628 tons; and patent fuel 
10 tons. The total quantity of coals and coke exported from Liver- 
pool in October, 186i, has been 56,758 tons. ‘The total quantity 
exported in October, 1860, was 32,846, showing an increase upon the 
exports of last month over the exports in the same month last year 
of 23,912 tons. Upon the entire quantity exported up to this time this 
year, as compared with last year, there has, however, only been an 
Increase of 2,720 tons. : 

Great Western Raitway anp Lonpon Gas.—The Paddington 
Railway station is now being supplied with gas by works which 
have been put into operation during the last two years at Wormwood 
Scrubbs, Kensal-green, built on some waste land on the side of the 
line. The land was given by the railway company on condition 
that the Paddington station and hotel should be supplied with gas at 
the rate of 2s. 10d. per 1,100 cubic feet. Mr. Gooch, locomotive 
superintendent, has now charge of these gasworks, and inspected 
the other day Walcott’s patent gas retort bed, just finished there, 
with which he was so pleased that he ordered another bed of thejsame 
retorts to be erected there at once—the first patent setting having 
been built in the space which previously only contained the power 
to generate one-third the gas which can now be made. 





DUNLOP’S MACHINERY FOR CLEANSING 
COTTON : 


Tuts invention, by J. M. Dunlop, of Manchester, has for its 
object improvements in machinery for cleansing cotton. These 
improvements are applicable to that class of machinery known as 
the “roller churka.” In order to give motion to the pairs of rollers 
used in this class of machinery, the gearing is so arranged that two 
pairs may be put into and out of motion by the action of a single 
clutch. Motion is by preference communicated to the inner end of 
the larger roller of each pair of rollers, and each larger roller trans- 
mits motion to its smaller roller by its outer axis or neck 
being geared with the outer axis or neck of the smaller roller. 
The axes or necks at the inner and outer ends of the rollers 
turn in suitable bearings, and it is between the bearings of the necks 
or axes at the inner ends of the two pairs of rollers that motion is 
communicated to both of the larger rollers. The two larger rollers 


may be all in one piece, and each have necks or axes formed thereon 
to turn in suitable bearings, or, in place of the two larger rollers, of 
two pairs of rollers being connected together and forming one piece, 
as above stated, the necks or axes of the two larger rollers may each 
enter and be connected bya hollow socket or double boss, on which 
a cog wheel is formed or fixed to give motion to the two rollers. 
The two pairs of rollers receive motion by means of a driving shaft 








actuated by any suitable power, and the shaft may be of any desired 
length, and give motion to any desired number of pairs of rollers. 
Each cog wheel on this driving shaft is arranged to give motion to 
acog wheel, so as to drive the two larger rollers of two pairs of 
rollers, and each of the cog wheels which are on the driving axis is 
arranged to turn freely thereon, except when held thereto 
by a clutch, which is preferred to be a friction conical clutch, 
arranged to be slid on the driving shaft by a suitable forked lever. 
It is preferred to drive each two of the larger rollers by placing the 
driving wheels between them, as above described, but if required the 
driving gear may be applied at the outer end of one of the two 
larger rollers of two pairs of rollers; or, in place of using spur 
gearing as above described, the driving shaft may be at a distance, 
and give motion by bands or straps to pulleys on the axes or con- 
a of the axes of the larger rollers, such pulleys being 
arranged to be put in and out of action by a clutch or by fast and 
loose pulleys. 

The illustration shows a side view of the pairs of rollers of two 
“ roller churkas” arranged or combined according to the invention. 
A, A, are the two larger rollers, and B, B, are tie two smaller rollers. 
The axes of the pairs of rollers A, B, are geared together by wheels 
C, D. The neck or axes of these rollers turn in suitable bearings. 
E is the driving wheel on the shaft or axis F, which receives motion 
from a steam engine or other power, and may be of a length suitable 
for giving motion to several pairs of “roller churkas.” The wheel 
E is capable of turning freely on the shaft or axis F, and it is fixed 
or held thereto by means of a conical friction clutch G, as is well 
understood. The wheel E gears into the wheel H on the connecting 
part I, which connects the two large rollers A of the pairs of rollers. 
This connecting part may be solid with and form part of the metal 
of the two rollers A, or it may be a hollow socket to receive the ends 
of the axes of two separate rollers A. In place of driving the two 
larger rollers by spur wheels, pulleys or drums and bands may be 
used, the shaft or axis F being placed suitably. 








Gotp, Coat, AND THE Pactric Ramway.—-We have always been 
of those who believed that the Pacific Railway, when built, would 
be built on British territory, and every day strengthens us in our 
belief. We remember when the principal arguments of those who 
entertained this view were---1st, that the great valleys of British 
North America, those of the St. Lawrence and the Saskatchewan, 
run east and west, while in the States the Hudson and the 
Mississippi run from north to south, so that the engineering 
difficulties on the southern are much greater than on the northern 
route; and, 2nd, that the ocean distances, from America to Europe 
on one side, and to Asia on the other, are much shorter from 
British than from United States ports. Then the discoveries of coal 
in Vancouver's Island and on the Assiniboine were noised abroad, 
and less sanguine dreamers began to think that the route from 
Halifax to Vancouver was pointed out by the finger of the Almighty 
as a great highway, inasmuch as He had seen fit to place inex- 
haustible deposits of the best fuel for steamboats and locomotives 
just where it was wanted, viz., at each end and at the middle of the 
road. Later, gold was found on the Pacific slopes, and British 
Columbia proved richer than California. Next, Captain Palliser’s 
explorations in the Rocky Mountains demonstrated, what the Indians 
had all along asserted, that the only practicable passes through 
the range, the bacbkone of the Continent, were in British territory. 
Afterwards came the discovery of precious metals on the Saskatchewan, 
which is now attracting population to that undeveloped region. 
And lastly, to crown the whole, we find that Novia Scotia, the 
greater part of which seems to the eye of the casual traveller but a 
conglomerate of boulders, desolated by forest fires and supporting 
the scantiest of vegetation, conceals abundant stores of gold. From 
Tangier to Lunenburg and from Lunenburg to Picton, the hardy 
miners are now at work, and unsuspected riches are everywhere 
being brought to light. Thus the time is being hastened when a 
railway from ocean to ocean, linking all the British colonies to each 
other and to the great heart of the empire, will be as commercially 
profitable as it is now a nationally desirable work. The Grand 
‘Trunk of Canada; the European and North American Railway of 
New Brunswick ; the Halifax, Windsor, and Truro line, of Nova 
Scotia, are all links of an important chain which the Intercolonial 
line will soon connect. The Canadian line of steamers are another 
valuable part of the great combined rail and steamboat path that is 
to be between the East and the West. And before the century 1s 
out we shall find the way made smooth for us along the path of the 
old Jesuits, up the Ottawa to Sault Ste. Marie and the Red River, 
and shall be advanced upon the way to meet our brother colonists in 
the defiles of the Rocky Mountains. Then will British America be 
one great country, with all the elements of an enduring nationality, 
and that variety of resources which makes a people steadily and 
sure progressive. The citizens of the republic upon our borders 
were wont to talk, and still talk boastfully of their “ manifest 
destiny.” Here is surely a manifest destiny of ours. In view of it, 
how wretched do our petty political quarrels seem !_ How miserable 
do our fast-fading antipathies of race appear! How impressible is the 
lesson taught us that sooner or later, but the sooner the better, we 
must sink all the sectional differences which agitate the different 
sarts of these colonies, strike hands heartily with our Eastern and 

Vestern fellow-subjects, and march shoulder to shoulder with them 
towards the accomplishment of the grand future that awaits us 
—Canadian Paper. ; 
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HODGE’S HYDRAULIC PRESS. 


Tus invention, by Paul R. Hodge, of 36, Blessington-road, Lee, 
Kent, consists of an hydraulic cylinder suspended to the head of the 
press, into which works a piston packed on the top and bottom with 
leather rings; this piston is attached to a plunger or piston-rod 
working through suitable stuffing-boxes on to the top and bottomends 
of the cylinder. The piston is so situated in the cylinder as to re- 
ceive water from the pumps above and below, so that by reversing 
the water from the top to the bottom, and vice versd, the plunger and 
follower reciprocate, pressing the material by the downward motion, 
and when the water is reversed below the piston and the side rods 
attached to the pressing box, the whole is raised to a given height 
and held there by cotters in the side rods, until the water is again 
reversed above the piston, when the piston and plunger with its 
follower descends and forces the material previously pressed out of 
the pressing box; the whole of the operations of pressing and dis 
charging being accomplished by the same power. In the illustra- 
tion A, A, are the head and foot of the press; B, the hydraulic 
cylinder ; C, C, the top and bottom covers through which the 
plunger D works, on to which is fastened the piston E. The piston 
is packed with collars or cups of leather, top and bottom, and are 
cut to a feather edge all around the upper edge of the leather, so 
that when the water is forced into the cylinder, the feather edges 
impinge on the inner surface of the cylinder Band the outer surface 
of the plunger D. The inside of the top and bottom covers are 
packed in the same manner. F and G arejthe.two ingress and 



































\ 
sll [ha 
| 
UY 1k B 
| Y; 
y 
| 
1 eel i 
he 
| NY SS WEY 
| WY | ONS N 
1 GaN oe 
ZBN a7] CG | 
| Ad Gs 
| i .t| 
| | 
| | 
, 



























| 


Ia : 
: i= : 
| } tl Y Z Wii 
Al) 









































rn 
egress pipes leading the water from the pumps to and from the top 
and bottom of the piston: H, the follower, which works into the 
pressing box I. This pressing box holds the material to be pressed, 
and is made of sections of either cast or wrought iron, the inside 
surface being serrated or grooved, to allow the liquid to run to the 
bottom freely. The sides of the pressing box rest on the carriage 
J, J, which rolls on the rails K, K, on thefour wheels L, L. These 
rails K rest on spiral springs M, which are sufficiently strong to 
bear the weight of the pressing box and its carriage, as also the 
material it contains, until the pressure from the follower H comes 
into contact with the material to be pressed, when the springs M 
deflect, and the bottom of the pressing box impinges and rests on 
the bottom of the press until the material is pressed, when the pres- 
sure is released by reversing the pumps; the water is admitted into 
the cylinder on the under side of the piston E. The side rods N, N, 
are hooked on the pressing box at the eyes O,O. The nuts on the 
bolts P, P, are released, when the plunger, follower, pressing box, 
and the material it contains (previously pressed) are lifted by the 
side rods N and crosshead Q. When at the height required, the 
cotters R, R, are passed through the cotter holes R? in the side rods, 
when the whole weight of the pressing box and material it contains 
is suspended on the head of the press. The water from the pumps 
is admitted above the piston at F, at the same time the water is let 
off from below the piston at G, when the plunger and follower 
descends and presses the material out of the pressing box on to the 
carriage J, J; the carriage with its contents is rolled away to decant 
or discharge the pressed material, when it is again returned under 
the pressing box I, I, the cotters R, R, are released, the box descends 
on to the carriage J, the hooks O', 0', of the side rods are released 
from the pressing box, when all is ready for another charge of 
material to be pressed. 














New Mone or Travettinc.—Lately the streets of Leeds have been 
traversed by a novel equipage in the shape of a steam locomotive 
carriage, which, going rattling and puffing along, has caused no 
little astonishment to the inhabitants around. The carriage, or 
*‘machine,” or whatever it may be called, we understand is the pro- 
perty of Mr. Salt, jun., of Saltaire, near Bradford, and on Saturday 
it travelled as far as Otley, with Mr. Salt anda party of gentlemen, 
en route for Shipley. Certainly the landlord of the White Horse, 
where the party got off, had scldom had so novel a visitor before 
to provide for; and when it stopped, with a shrill and piercing 
whistle, and theostler had had explained to him what were its wants, 
that astonished individual might have been seen busily engaged in 
carrying buckets of water, instead of the customary “ hay and corn,” 
to supply the steam “horse.” The novelty of the affair was ad- 
miringly witnessed by hundreds of persons, who, on the departure 
of the carriage, gave several loud cheers, and followed it with looks 
of wonder for some way. (Of the danger attending this mode of 
travelling, both to the parties themselves and the public, and espe- 
cially to the latter, there might be much said. Certainly no horse 
would pass the machine while it is in motion, and, even when it is 
Stationary, much difficulty would be experienced to get any animal 
to approach it—Leeds Intelligencer.—[Our Yorkshire contemporary 
does not state that any horse was frightened.—Ep, E.] 





GREENWOOD & KINDER'S MACHINERY FOR WORKING IN WOOD. 
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Tuts invention, by Thomas Greenwood, of Leeds, and Arthur 
Kinder, of Great George-street, Westminster, of “ Improvements 
in Machinery for Cutting or Working in Wood,” relates, first, to 
machinery for cutting rebates in timber that has or has not been 
previously squared; secondly, for cutting mortices in timber; 
thirdly, for constructing and arranging the bearings of band saws ; 
and, lastly, for surfacing or smoothing the face of timber. 

The next improvement in morticing machines consists of an 
arrangement of mechanism for bringing down the cranked axis 
which works the cutters, so that at each succeeding stroke the 
cutter will penetrate to a greater depth until the chisel or cutter 
having arrived at the stop its motion will be arrested, and the 
mortice will be finished to an even depth throughout. 

Fig. 1 is a front view of so much of a morticing machine as is 
necessary to show the improvements. A is a pulley which receives 
motion by means of a strap from some convenient driving shaft. 
This pulley A is keyed upon a shaft having on its opposite end one 
of the pair of friction wheels Band C. On the opposite end of the 
shaft upon which the wheel C is keyed is mounted the bevel 
wheel E, which takes into a corresponding bevel wheel F, through 
which a plain part of the vertical screw shaft F* passes; this plain 

rt of the screw F* is grooved, and a pin or key in the boss of the 

vel wheel F is made to work therein, so that the shaft may be 
turned on its axis by the bevel wheel, and also allowed to move up 
and down vertically. Above the plain part of the screw F* isa 
collar which is provided with journals that rest in bushes, which 
are capable of sliding to and fro in sockets in the rocking arms G. 
The screw shaft F* is thus supported by the rocking arms G, and 
of course these paris move up and down together. On the top of 
the main casting is placed a clasp nut H. This clasp nut is divided 
into two halves, which are attached to two slides, and are capable of 
being moved to and fro by the double eccentric on the vertical 
shaft I*. This double eccentric is made to work in slots cut in the 
slides I, I, so that by the rotation of the shaft 1* the slides will be 
moved, and the two halves of the nut H made to clasp the screwed 
shaft F*. On the lower end of the eccentric shaft 1* is keyed a 
bevel pinion which takes into the bevel wheel J keyed upon the 
horizontal shaft L. Upon this shaft L is keyed the arm M, 
which by means of the rod N is connected to the foot lever or 
treadle O. 

The cutting tool a is secured in a holder 4, to which an’ up-and- 
down motion is communicated by a crank pin ¢ on the face of the 
toothed wheel d by the intervention of the connecting rode. The 
toothed wheel d is mounted on a shaft which has its bearings in the 
ends of the rocking arms G*, G*, and motion is imparted to the 
wheel d with its crank pin ¢ by the toothed wheel f, on the main 
shaft g of the machine. This shaft g carries at one end a pulley or 
band wheel 4, and, when driven by any prime mover, the shaft g, 
through the toothed wheel 7, causes the wheel d to rotate, and by 
means of the crank pin ¢ and connecting rode an up-and-down 
motion is communicated to the morticing tool and holder as before 
mentioned. It will now be understood that when the two halves of 
the clasp nut H are closed on the screw shaft F*, and motion is 
imparted from the prime mover to the pulley A, the screw shaft F* 
will be rotated, and by acting on the collar and bush in the fork of 
the rocking arms G, G, will depress the same, and with them the 
other rocking arms G* which carry the crank pin shaft. The 
wheel d with the crank pin c will thus be brought downwards, and 


with it the connecting rode, and chisel or cutting tool, slide, or | 
| or strap actuated by some prime mover, and the rotation of one of 


holder &. The cutter will, therefore, be made to take a progres- 


sively deeper cut at each stroke of the machine until the rocking | 


the halves of the clasp nut are opened and disengaged from the 
thread of the screw shaft F*, the balance weight Q, which is sus- 
pended by a rod from the outer end of the rocking arms G*, 
descends, and thereby raises the opposite ends of the rocking 
arms G*, and with them the wheel d which carries the crank pin. 
This motion will also raise the cutter slide and lift the cutting tool 
or chisel clear of the work. 

The next improvement relates to the standards for supporting the 
bearings of the upper pulley of a band or riband saw. The band 
saw standard is provided with the usual slide to allow for the 
variation in the length of the endless blade or band saw, but the 
upper pulley is mounted in beariugs made at the ends of a pair of 
rocking arms or frame which is capable of a vibrating motion ina 
| vertical direction on studs or axles secured to fixed arms, attached 
| to the back face of the slide. The motion of the rocking arms or 
frame is limited by a horn or projecting block on the face of the 
slide, and the strain on the Band saw is regulated either by a 
counterpoise or weighted lever, or by a screw and hand wheel, 
which is used for the purpose of compressing a spring placed 
between the top of the regulating or adjusting screw and the pulley 
shaft. 

Fig. 2 is a plan view of the parts connected with the bearings of 
the axle of the upper band saw pulley or wheel; Fig. 3 is « side 
view, and Fig. 4 a front view of the same, A is the shaft which 
carries the upper pulley of the band saw, and is mounted by its two 
journals in bearings at the end of the rocking arms or frame B; 
this rocking frame B is jointed to two arms C*, Fig. 7, projecting 
from the vertical slide C. The other or outer ends of the rocking 
arms or frame B, or that part in which the bearings of the shaft A 
are made, are supported upon a spiral spring which rests on the 
collar of the adjusting screw D, which — through a female 
screw tapped in the arm E. On the face of the slide C a projecting 
piece or horn F is placed in order to stop the axle or shaft A from 
rising, and to limit the action of the spiral spring. The position of 
the slide C in its guides is regulated by means of the adjusting 
screw and hand wheel I, whereby the slide C can be set at any 
point that may be desired. The arm E is fixed on the face of the 
slide C, and its outer end may, if desired, be provided with a guide 
| (not shown) to guide the band saw, and keep it in a proper line, as 
is usual in machines of this description. 

It will be evident from the illustration that the bearing of the 
| upper pulley of the band saw will, by this peculiar mode of mount- 
| ing it, be sufficiently elastic to yield to any undue strain, and yet 
| sufficiently rigid to keep the band saw at the proper tension re~ 
| quired for effective working. : 
| The next improvement relates to machinery for smoothing or 
| planing the surface of timber or wood, and Fig. 5 is a sectional 
elevation of the machine. 

The material to be operated upon is placed upon a movable 
table a of a circular or other convenient form, and is firmly secured 
| thereon by suitable clasps, as shown. ‘This table is made to revolve 
on its vertical axis, and as many pieces of wood (to be smoothed or 
planed) are secured on the top of the table as it will conveniently 
hold. Upon opposite sides of the table are placed the standards B, 
only one being shown, and in suitable bearings made in the arms 
©, C, which are bolted or screwed to these standards, are mounted the 
spindles D, which at their lower ends carry horizontal arms, to which 
the surfacing cutters or smoothing tools E, E, are secured. One of 
these spindles carries a drum or pulley F, which is driven by a band 











the spindles D communicates motion to the other spindle by means 


arms G* come into contact with an adjustable stop screw. When | of the pulley G and a band, The pieces of wood to be operated 
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upon by the smoothing or planing tools E, E, are placed and 
secured on the movable table by an attendant, who stands on one 
side of the machine, and each piece of wood, after having passed 
under one of the sets of cutters or smoothing tools E, is to be re- 
leased from the clamps by another attendant, and taken up and 
reversed or placed with the smoothed surface downwards on the 
table and reclamped, when it may be passed under the second set of 
cutters, or smoothing or planing tools, after which it may be finally 
removed in a finished state from the machine. 

The rotation of the table round its axis may be effected by any 
convenient mechanism, such as a toothed pinion made to gear into 
a rack placed on the underside of the table, or by means of a snail 
or endless screw made to gear into a screw wheel on the central 
shaft, and this mechanism may be so arranged as to give the table a 
slow progressive motion independent of the attendants, or so that 
the attendants may put such mechanism in motion by means of a 
hand wheel or winch handle. By this means, and with two atten- 
dants to place and secure the pieces of wood on the table, and re- 
verse and remove them when required, the cutters may be kept in 
constant operation, and no time will be lost in reversing or re- 
moving the pieces of wood. 








: NEW AMERICAN GUNBOAT. 

THe New York Times, in an article on gunboats, remarks that it 
is not a matter of speculation, buta matter of fact, that water, in virtue 
of its perfect non-elasticity, is a complete protection against cannon 
shot. A vessel, therefore, that is submerged, cannot be destroyed 
by them. A few inches below the water line shot may strike hard, 
indeed, bat so much of their force is spent in the water that a mode- 
rate thickness of armour, a foot or two in depth, will certainly keep 
them out. The only risk is of shells or shot dropped from a great 
height upon the deck. if the deck is not submerged also; but this is 
so extremely difficult to do that the risk is hardly worth consider- 
ing. Besides, small ve vels of 100ft. to 150ft. length, submerged, 
so that there is really nothing but a /ine to aim at, would not be 
often hit at, say, half a mile range—a distance at which the large 
guns of the small craft could do most accurate and terrible execu- 
tion upon the high sides of ordinary vessels. 

Mr. Edwin A. Stevens has completed a vessel of this deseription 
w tordentown, and is now waiting only for a gun of the proper 
“ensions, and some supplementary fittings, to test its efficiency. 
it is simply an iron boat 100ft. long, with 20ft. beam and 4ft, 
luinimuim depth, to be submerged to the deck—7ft.—in action. It is 
divided into four water-tight compartments, of which those at the 
ends are for water, and the second aft compartment for the boiler 
and engines, Around the gunwale, forming complete bulwarks and 
a projection to cive the vessel stability, is a triangular structure of 
timber, 3) ft. wide, and 1Xin. thick, as it lies on the edge of the deck, 
and projectin 15in. beyond the vessel's side and down into the 
water. This may be rildled with shot, without injury as to the 
special purpose designed. Only two other things project above the 
water—the chimney and the gun. That the gun will be hard to hit, 
even at short range, especitily while moving, from a moving object, 
no expert will dsuy. When hit it is not necessarily disabled, and 
when disabled it is only one of a proposed fleet. The gun is trained 
from below deck—an arrangement already tested —and loaded from 
below, with great celerity and convenience, through a hatehway in 
the second torward compartment, into which its muzzle is pointed 
after each discharge. Thus all the men, except one gunner, 
are protected, and he is behind the gun. Since the vessel 
can be turned end for end in two minutes by her two 
screws—a fact derived from experiment—she can stand head-on, 
follow an enemy closely, expose a small surface to be hit, and be 
protected by the sea and by the water in her forward compartment. 
‘To pump out these compartments and rise 3ft., so as to run at ten to 
twelve knots, is buta few moments’ work. Such a vessel can, of 
course, chase and sink any unprotected gunboat, and run across 
flats, in which our lower bay abounds, to escape or to get ahead of 
larger vessels. The cost of such a boat, thoroughly built and 
armed, will not exceed 20,000 dols., or about a third the cost of our 
present gunboats, which can be destroyed with one single shell 
filled with molten iron, such as the English carry. But littletime— 
not above two months—and half a million dollars would suffice for 
a fleet of twenty-five or thirty ; and with such a fleet, itself almost 
impregnable, and carrying say thirty of the largest guns into the 
midst of an enemy's flect, in addition to the forts as they might be 
armed, and the land batteries at various points, as they might be 
constructed, during the same time, there is no doubt that our har- 
bour would be safe. These little vessels, however, are not a fixture. 
If there is anything imperatively and immediately needed in our 
assaults upon Southern coasts, it is certainly light-draft vessels, 
heavily armed, and to a greater degree than anything yet afloat pro- 
tected from shot. Here is a chance for great results at small cost 
and short notice. 


MAcninery AT THE Great Exiititiox.—The demands for space 
in the International Exhibition made by engineers and machinists 
are astounding. Such articles as steam engines of 100 or 1,000-horses’ 
power, or monster locomotives, appear to be considered as trifling 
matters by those who propose to send them. The committee 
charged with the mechanical section have, however, come to a re- 
solution not to give space for such monster works, which may be as 
well illustrated by models. It was propesed by some of the large 
firms in Staffordshire to send up some of the famous Trotman’s 
anchors ; one of them the same size as that su plied to the royal 
yacht Victoria and Albert; another of the dimensions of the largest 
stern anchor of the Great Eastern; and a third similar in all respects 
to that supplied to the Warrior, ‘These it was proposed to place 
side by side with the whole pattern of the Admiralty. The com- 
mittee have, however, decided that, with the limited amount of 
space at their disposal, they can only give suflicient for the exhibi- 
tion of models. 

Sovrn-Lasrern Ratmway.—The tidal service, cid Folkestone and 
Boulogne, has been so arranged for the winter that the journey 
between London and Paris will be performed in an average time 
of about twelve hours, This is accomplished by the use of the 
regular express trains which now run on the South-Lastern Rail- 
way at intervals of two hours, and the special trains provided on 
certain days on both the Mnglish and French lines. With the aid 
of the new deep sea pier at Folkestone, which lessens the depen- 
dence on the tide, the hours of the tidal service will be found almost 
The company’s new steamer, 
ages, the time 


as convenient as during the summer. 
the Victoria, continues to make very satisfactory voy 
oceupied in each varying from an hour and twenty to an hour and 
thirty minutes. The night service, rid Folkestone and Boulog 
will be maintained during the winter. The opening of the line 
from the South-Kastern Company's Dover harbour station to the 
Admiralty pier and the harbour, to take place in a few days, will 
enable the passengers and luggage to be landed and embarked from 
and to the train and boat direct, thus promoting greatly the comfort 
of the passengers, especially during the winter. A saving of time 
also will be effected, which will prevent the likelihood of the pas- 
sengers being separated from their luggage, to which inconvenience 
they have hitherto been liable. [This is all very well, and we must 
admire the unflinching courage with which the company continues 
to grapple with its competitor, the London, Chatham, and Dover; 
but it will have been observed that the traffic has been falling all 
through this half year, until this week's return has culminated in a 
diminution of ©2400. The frantic efforts which the directors are 
making to bold their ground will involve further expenditure while 
the receipts diminish, and the upshot of the affair will be, that there 
will be searcely any dividend left for the shareholders, The only 
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thing to be done to save the property is an immediate cessation of 
hostilities, aud an arrangement of some kind with the London, 
ham, and Dover. | 





BRITISH ASSOCIATION, 1861. 
ON EXPERIMENTS ON THE GAUGING OF WATER BY 
TRIANGULAR NOTCHES. 
3y James Tomson, A.M., Professor of Civil Engineering, 
Queen’s College, Belfast. 
Paper read before the Mechanical Section. 

Ix 1858 I presented to the Association an interim report on the 
new method which I had proposed for the gauging of flowing water 
by triangular (or V-shaped) notches, in vertical plates, instead of 
the rectangular Notches, with level bottom and upright sides, 
in ordinary use. I there pointed out that the ordinary rec- 
tangular notches, although for many purposes suitable and 
convenient, are but ill-adapted for the measurement of very variable 
quantities of water, such as commonly occur to the engineer to be 
gauged in rivers and streams; because, if the rectangular notch be 
made wide enough to allow the water to pass through it in flood 
times, it must be so wide that for long periods, in moderately dry 
weather, the water flows so shallow over its crest that its indica- 
tions cannot be relied on. I showed that this objection would be 
removed by the employment of triangular notches, because, in them, 
when the quantity flowing is small, the flow is confined to a narrow 
and shallow space, admitting of accurate measurement; and as the 
quantity flowing increases, the width and depth of the space occupied 
in the notch increase both in the same ratio, and the space remains 
of the same formas before, though increased in magnitude. I proposed 
that in cases in which it might not be convenient to form a deep 
pool of quiet water at the up-stream side of the weir-board, the 
bottom of the channel of approach, when the triangular notch is used, 
may be formed as a level floor, starting exactly from the vertex of 
the notch, and extending both upstream and laterally, so far as that 
the water entering on it at all its margin may be practically con- 
sidered as still water of which the height of the surface above the 
vertex of the notch may be measured in order to determine the 
quantity flowing. 

I indicated theoretic considerations which led to the anticipa- 
tion that in the triangular notch, both without and with the floor, 
the quantity of flowing would be proportional, or very nearly so, 
to the $ power of the height of the still water surface above the 
vertex of the notch. As the result of moderately accurate ex- 
periments which I had at that time been able to make on the 
flow in a right-angled notch, without floor, | gave the formula 
Q = 0°317 H’, where Q is the quantity of water in cubic feet per 
minute, and H the head of water, as measured vertically, in inches, 
from the still water level of the pool down to the vertex of the 
notch. This formula I submitted at that time temporarily, as being 
accurate enough for use for many ordinary practical purposes, for 
the measurement of water by notches similar to the one experi- 
mented on, and for quantities of water limited to nearly the same 
range as those in the experiments (from about two to ten cubic feet 
per minute), but as being subject to amendment by future experi- 
ments which might be of greater accuracy, and might extend over 
a wider range of quantities of water. Having been requested by 
the general committee of the association to continue my experiments 
on this subject, with a grant placed at my disposal for the purpose, 
I have, in the course of last summer and of the present summer, 
devoted much time to the tarrying out of more extended and more 
accurate experiments. The results which IL have now obtained are 
highly satisfactory Iam contidentof their being very accurate. I 
find them to be in close accordance with the law which had been in- 
dicated by theoretical considerations; and I am satisfied that the 
new system of gauging, now by these experiments made completely 
ready for general application, will prove to be of great practical 
utility, and will afford, for a large class of cases, important advan- 
tages over the ordinary methods—for such cases, especially, as the 
very varyiug flows of rivers and streams. 

The experiments were made in the open air, ina field adjacent to a 
corn mill belonging to Mr. Henry Neeson, in Carr’s Glen, near 
Belfast. 

The water supply was obtained from the course leading to the 
water-wheel of the mill, and means were arranged to allow ofa 
regulated supply, variable at pleasure, being drawn from that course 
to flow into a pond, in one side of which the weir board with the 
experimental notch was inserted. The inflowing stream was so 
screened from the part of the pond next the gauge notch as to 
prevent any sensible agitation being propagated from it to the notch, 
or to the pce where the water level was measured. For measuring 
the water l&Vel a vertical slide wand of wood was used, with the bottom 
end cut to the form of a hook, the point of which was a small level 
surface of about one-eighth of an inch square. ‘This point of the 
hook, by being brought up to the surface of the water from below, 
gave a very accurate means for determining the water level, or its rise 
or fall, which could be read off by an index mark near the top of 
the wand, sliding in contact with the edge of a scale of inches on 
the fixed framing which carries the wand. 

By other experiments a sharp-pointed hook, like a fishing hook, 
has sometimes, especially of late, been used for the same purpose, 
and such a hook affords very accurate indications. ‘lhe result of 
my experience, however, leads me to incline to prefer some- 
thing larger than the sharp-pointed hook, and capable of pro- 
ducing an effect on the water surface more casily seen than that of 
a sharp-pointed hook; and on the whole 1 would recommend a 
level line like a knife edge, which might be from one-eighth to half 
an inch long, in preference either toa blunt point with level top, or 
asharp point. The blunt point which I used was so small, how- 
ever, as to suit very perfectly. If the point be too large, it holds 
the water up too much on its top, as the water in the pond descends, 
and makes too deep a pit in the surface as the water ascends and 
begins to flow over it. The knife edge would be free from this kind 
of action, and would, | conceive, serve every purpose perfectly, 
except when the water has a velocity of flow past the hook, and in 





that case, perhaps, the sharp point, like that of a fishing hook, | 


might be best. 

To afford the means for keeping the water surface during an 
experiment exactly at a constant level, as indicated by the point of 
the wooden hook, a small outlet waste sluice was fitted in the weir 
board. Thejquantity of water admitted to the pond was always 
adjusted so as to be slightly in excess of that required to maintain 
the water level in the pond slightly above the height at which the 
hook was fixed for that experiment. Then a person lying down, so 
as to get a close view of the contact of the water surface with the 
point of the hook, worked this little waste or regulating sluice, so 
as to mainiain the water level constantly coincident with the point 
of the hook. r 

The water issuing from the experimental notch was caught in a 
long trough, which conveyed it forward with slight declivity, so as 
to be about 7ft. or &ft. above the ground further down the hill side, 
where two large measuring barrels were placed side by side at about 
ft. distance apart from centre to centre. Across and underneath 
the end of the long trough just mentioned, a tilting trough 6ft. long 
Was placed, and it was connected at its middle with the end of the 
long trough by a leather flexible joint, in such a way that it would 
receive the whole of the water without loss, and convey it at plea- 
sure to either of the barrels, according as it was tilted to one side or 
the other. = 

Each barrel had a valve in the bottom, covering an aperture 61n. 
square, and the valve could be opened at pleasure, and was capable 
of emptying the barrel very speedily. ‘The capacity of the two 
barrels jointly was about 130 gallons, and their contents up to marks 
fixed near the top for the purpose of the experiments Was accurately 
ascertained by gaugings repeated several times with two or four- 
gallon measures with narrow necks. 

By tilting the small trough so as to deliver the water alternately 
into the one barrel and the other, and emptying each barrel by its 
valve while the other was filling, the process of measuring the 
flowing water could be accurately carried on for as long time as 
might be desired. With this apparatus quantities of water up to 
about 38 cubic feet per minute could be measured with very satis- 


factory accuracy. 





| means for 


The experiments of which I have now to report the results were 
made on two widths of notches in vertical plane surfaces. The 
notches were accurately formed in thin sheet iron, and were fixed so 
as to present next the water in the pond a plane surface, continuous 
with that of the weir board. 

‘The one notch was right-angled, with its sides sloping at 45 deg, 
with the horizon, so that its horizontal width was twice its depth. 
The other notch had its sides each sloping two horizontal to 
one vertical, so that its horizontal width was four times its depth. 

In each case experiments were made both on the simple notch 
without a floor, and on the same notch with a level floor starting 
from its vertex, and extending for a considerable distance both up 
stream and laterally. The floor extended about 2ft. on each 
side of the centre of the notch, and about 22ft. in the direction up 
stream, and this size was sufficient to allow the water to enter on it 
with only a very slow motion, so slow as to be quite unimportant. 
The height of the water surface above the vertex of the notch was 
measured by the sliding hook at a place outside the floor, where 
the water of the pond was deep and still. 

The principal results of the experiments on the flow of the water 
in the right-angled notch without floor are briefly given in the 


annexed table, the quantity of water given in column 2 for each 
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H. Q. | 
7 39°69 

6 26°87 

5 | 17°07 

4 9°819 | 
3 4°780 | 
2 1748 


height of 2, 3, 4, 5, 6, and 7 inches, being the average obtained from 
numerous experiments comprised in two series, one made in 1860, 
and the other made in 1861, sk on the former set, and with 
a view to the attainment of gre: inty on one or two points 
f The second set was quite independent of the first, 
the various instruments and gaugings being made entirely anew, 
The two sets agreed very closely, and I present an average of the 
two sets in the table as being probably a little more nearly true than 
either of them separately. The third column contains ‘the values 
of the co-efficient C, calculated for the formula Q = (C H4, from 
the several heights and corresponding quantities of water given in 
the first and second columns, H being the height, as measured 
vertically in inches from the vertex of the notch up to the still water 
surface of the pond; and Q being the corresponding quantity of 
water in cubic feet per minute, as ascertained by the experiments, 
It will be observed from this table that, while the quantity of water 
varies so greatly as from 14 cubic feet per minute to 39, the co-efti- 
cient C remains almost absolutely constant, and thus the theoretie 
anticipation that the quantity should be proportional, or very 
nearly so, to the 3 power of the depth, is fully confirmed 
by experiment. The mean of these six values of C is -3064; 
but. being inclined to give rather more weight in the deter- 
mination of the co-efficient as to its amount, to some of the experi- 
ments made this year than to those of last year, 1 adopt *305 as the 
co-efficient, so that the formula for the right-angled notch without 
floor will be Q = 305 Hg. My experiments on the right-angled 
notch with the level floor fitted as already described, comprised the 
flow of water for depths of 2, 3, 4,5, and 6in. They indicate no 
variation in the value of C for different depths of water, but what 
may be attributed to the slight error of observation. The mean 
value which they show for C is 308, and as this differs so little from 
that in the formula for the same notch without the floor, and as the 
difference is within the limits of the errors of observation, | would 
say that the experiments prove that, with the right-angled notch, 
the introduction of the floor produces scarcely any increase or dimi- 
nution on the quantity flowing for any given depth, but do not show 
what the amount of any such small increase or diminution may be, 
and I would give the formula Q = °305 H$ as sufticiently accurate 
for use in both cases. The experiments, in both cases, were made 
with care, and are, without doubt, of very satisfactory accuracy ; but 
those for the notch without the floor are, 1 consider, slightly the 
more accurate of the two sets. 

The experiments with the notch with edges sloping two horizontal 
to one vertical, showed an altered feature in the flow of the issuing 
vein as compared with the flow of the vein issuing vein from the 
right-angled notch. The edges of the vein, on issuing from the 
notch with slopes 2 to 1, had a great tendency to cling to the 



























outside of the iron notch and weir board, while the portions of the 
vein issuing at the deeper parts of the notch would shoot out and 
fall clear of the weir board. hus, the vein of water assumed the 
appearance of a transparent bell, like as of glass, or rather of the 
half of a bell closed in on one side by the weir board and enclosing 
air. Some of this air was usually carried away in bubbles by the 
stream at bottom, and the remainder continued shut up by the bell of 
water, and existing under slightly less than atmospheric pressure. 

The diminution of pressure of the enclosed air was manifested by 
the sides of the bell being drawn in towards one another, and some- 
times even drawn together, so as to collapse with one another at 
their edges which ching to the outside of the weir board, 

On the full atmospheric pressure being admitted, by the insertion 
of a knife into the bell of falling water, the collapsed sides would 
immediately spring out again. ‘The vein of water did not always 
form itself into the bell, and when the bell was formed the tendency 
to the withdrawal of air in bubbles was not constant, but was sub- 
ject to various casual influences. Now it evidently could not be 
supposed that the formation of the bell, and the diminution of the 
pressure of the confined air, could occur as described, without pro- 
ducing some irregular influence on the quantity flowing through 
the noteh for any particular depth of flow, and this circumstance 
must detract more or less from the value of the wider notches as 
ging water in comparison with the right-angled notch 
with angles at 45 deg. withthe horizon. 1 therefore made numerous 
experiments to determine what might be the amount of the ordinary, 
or of the greatest, effect due to the diminution of pressure of the air 
within the bell. I usually failed to meet with any perceptible 
alteration in the quantity flowing due to this cause; but sometimes 
the quantity seemed to be increased by some fraction, such as one, 
or perhaps two, per cent, On the whole, then, 1 do not think that 
this circumstance need prevent the use, for many practical purposes, 
of notches of any desired width for a given depth. 

My experiments give as the formula for the notch, with slopes of 
two horizontal to one vertical, and without the floor :— 

Q = 0°636 H3, 


















and for the same notch, with the horizontal; floor at the level of its 
vertex :-— 
Q = 0°628 IT. 

In all the experiments from which these formulas are derived the 
bell of falling water was kept open by the insertion of a knife or 
strip of iron, so as to admit the atmospheric pressure to the interior. 
The quantity flowing at various depths was not far from being pro- 
portional to the $ power of the depth, but it appeared that the co- 









etticient in the formula increased slightly for very small de pths, such 
i For instance, in the notch with slopes 2 to 1 


| as one or two inches. é > 
ds pth of two inches came 


| without the floor the co-efficient for the 
out experimentally 0-649, instead of 0-636, which appeared to be 
very correctly its amount for din, depth. It is possible that 
| the deviation from proportionality to the 3 powe > of the depth, 
which in this notch has appeared to be greater than i the right- 
angled notch, may be partly due to small errors = the experiments 
| on this notch, and partly to the clinging of the falling vem of water 
to the outside of the noteh, which produce & 
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much greater proportionate effect on the very small flows than 
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notches might be formed side by side in the same weir board, with 
their vertices at the same level. In cases in which this method may 
be selected, the persons using it, or making comparisons of gaugings 
obtained by it, will have the satisfaction of being concerned with 
only a single standard form of gauge notch throughout the in- 
vestigation in which they may be engaged. 

By comparison of the formulas given above for the flows through 
the two notches experimented on, of which one is twice as wide for 
a given depth as the other, it will be seen thatin the formula for the 
wider notch the co-efficient °636 is rather more than double the co- 
efficient *305 in the other. This indicates that as the width of a 
notch considered as variable increases from that of a right-angled 
notch upwards, the quantity of water flowing increases somewhat 
more rapidly than the width of a notch for a given depth. Now, it 
is to be observed that the centraction of the stream issuing from an 
orifice open aboveina vertical plate is of two distinct kinds at different 
parts round the surface of the vein. One of these kinds is the con- 
traction at the places where the water shoots off from the edges of 
the plate. The curved surface of the fluid leaving the plate is 
necessarily tangential with the surface of the plate along which the 
water has been flowing, as an infinite foree would be required to 
divert any moving particle suddenly out of its previous course.* 
The other kind of contraction in orifices open above consists in th 
sinking of the upper surface, which begins gradually within the 
pond or reservoir, and continues after the water has passed the 
orifice. These two contractions come into play in very different 
degrees, according as the notch (whether triangular, rectangular, or 
with curved edges) is made deep and narrow, or wide and shallow. 
From considerations of the kind here briefly touched upon, I would 
not be disposed to expect theoretically that the co-efficient C for the 
formula for Y-shaped notches should be at all truly proportional to 
the horizontal width of the orifice for a given depth; and the 
experimental results last referred to are in accordance with this sup- 
position. I would, however, think that from the experimental 
determination now arrived at, of the co-efficient for a notch so wide 
as four times itsdepth, we might very safely, or without danger of fall- 
ing into important error, pass on to notches wider in any degree, by 
simply increasing the co-efficient in the same ratio as the width of 
the notch for a given depth is increased. 





* This condition appears not to have been generally noticed by experi- 
menters and writers on hydrodynamics. Even MM. Poncelet and Lesbros, 
in their delineations of the forms of veins of water issuing from orifices 
in these plates, after elaborate measurements of those forms, represent 
oe — of the fluid as making a sharp angle with the plate in leaving 

ts edge. 





Tue Roya Oax.—Extraordinary exertions are being used at 
Chatham to complete the Royal Oak, the first of the iron-plated 51-gun 
screw steamers building at that dockyard, and from the progress 
already made only a very few months will elapse before she is 
afloat. It is intended to cover the Royal Oak with iron armour 
we from stem to stern, making her superior in this respect to the 
Jefence and the other iron-plated steamers, which have only their 
broadsides plated. The iron plates on the broadsides of the frigate 
will be of a uniform thickness of 4}in., tapering to 3in. fore and aft. 
The armour plates will be carried to 4ft. below the water line to 
prevent any chance of ashot striking her in that direction, and 
will be laid on 12in. teak planking. 


MEN or Sctence.—In every period of society there springs up 
classes of minds, besides that class which Divine Providence has 
especially appointed to teach and guide mankind—prophets as well 
as priests. And at this day in this country the men who are insen- 
sibly rising up to this elevation and power are the men of science. 
They have given to England wealth and power. They have 
wrought their miracles before our eyes. Those miracles have been, 
and are at this day associated, in many of the noblest characters, 
with deep and true religion. The practical, honest, truthful 
character of the inductive intellect offers such an affinity with the 
best elements of the English mind. We can trust them, have faith 
in them. Their witness, when it has been given to our religious 
belief, is therefore so cherished, so precious. We owe to them not 
merely reverence for their intellectual power, but gratitude for so 
much enjoyment, so much of something better than mere enjoy- 
ment. We say nothing of the strides by which physical science has 
advanced to a recognised elevation in nee rank, in worldly 
advantages, in education, in wealth; nothing of the organisation 
of its forces, of its established incorporation, and bodily appearance 
as it were each year in the most influential centres of our population ; 
or of its association with foreign alliances. It is the part of a wise 
statesman to watch at every moment each growing influence in the 
body politic; to aid, to smoothe, to guide to good, developments 
which cannot, and which ought not, to be smothered, and to ally 
them from their very earliest stages with all the salutary powers in 
the State. And so it isin the world of thought. Fear, suspicion, 
jealousy of science—would not this become in Christianityjlike fear, 
suspicion, jealousy of the growing wealth, and spreading power, 
and quickening intellect of any portion of his subjects in the minds 
of a political ruler? Where must it end, but where all such 
jealousies have ended, in futile attempts at repression, in indignant 
struggles for liberty and right, in bitterness of alienation and hatred, 
in open hostility and rebellion in final ruin to the hand which en- 
chained when it ought to have set free, and suspected where it ought 
to have loved ?—Quarterly Review. 


Corton anp Tosacco 1x Inpia.— The latest Indian corre- 
spondence says that the native mind seems to have been thoroughly 
roused on the cotton question. Accounts from all parts of the 
country, but more especially from the rich cotton districts on the 
banks of the Godavery, speak of the area of land cultivated with 
cotton as far exceeding the proportion of any previous year. 
Bombay and Madras have taken the lead in this race, “but neither 
Central India nor the North-West have been slack in their prepara- 
tions. If these have not been so forward as might have been 
expected the cause lies in the uncertainty which has hitherto pre- 
vailed regarding the duration of the civil war in America. If that 
were to be an affair of only a few months, and if, at the expiration 
of that time, the Southern States were to return to their normal 
condition of cotton suppliers to England, the only ‘result of the 
enterprise of the native capitalist would be terrible losses, and, pos- 
sibly, ruin. There have been cotton screws in the North- 
West before now, and these have been shut up solely through 
the action of the Southern States of America. The proprietors 
of these, and the zemindars generally, require some security 
that their labour and their expenses may not be in vain. The 
battle of Bull’s Run may be regarded as an instalment of 
that security; it will certainly remove the hesitation of many 
who were doubtful before. “We have at least this hopeful 
report, that in Central India excellent cotton is being raised from 
the Egyptian and New Orleans seed; in the North-West experiments 
are being made with all sorts of foreign seeds ; of which, however, it 
is said the Egyptian promises best; and even in Oude two influential 
zemindars, both rajahs, have bestirred themselves with every 
prospect of success in the matter. But it is not alone in the supply 
of cotton that India may hope to take the place of the Southern 
States. There can be little doubt but that next year the supply of 
tobacco will run short, if it fail not altogether. “Now, India is the 
finest tobaceo-growing country in the world, and there is no 
country where it is so geuerally grown. Experience has shown 
that where proper care has been bestowed on the cultivation and 
subsequent preparation, tobacco equal to the best American sorts 
can be grown and manufactured in this country. This is a 
fact which has not been unnoticed here, and it has induced many 
to regard as impolitic the bill introduced by Mr. Seton-Karr for 
the Imposition of a duty of 20 per cent. on that article of produce. 
It is most probable, however, that the remonstrances which this bill 
has called forth will be effectual, and that, at an early meeting of 
the new Bengal Council, it will be withdrawn. r 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





STEAMSHIP ECONOMY. 

Sir,—The interest your readers take in any improvement in the 
steam engine, whereby a saving of fuel is effected, justifies me in 
supplying you with the following particulars of the working of 
screw steamers, fitted with Messrs. Jack and Rollo’s improved sur- 
face condensers and patent feed-water heater, an illustration of 
which was given in your last week’s publication. Messrs. Jack and 
Co. have now altered the engines of eight large screw steamers be- 
longing to Messrs. Bibby, of Liverpool, by applying their surface 
condenser and feed-water heater. 

The following isasummary of the logs of the screw steamers Syrian 
and Grecian; the one shows the working of the Syrian with the 
ordinary condenser, in 1860, and the other, in 1861, after being 
fitted with the improved surface condenser and feed-water heater :— 
SuMMARY OF LoG OF ScrkEW STEAMER GRECIAN (FITTED with ENGINES 

SIMILAR TO THE SYRIAN, AND WITH SURFACE CONDENSER AND FEED 

HEATER IN CHIMNEY) ON VOYAGE FROM GIBRALTAR TO ALEXANDRIA AND 
































INTERMEDIATE PORTS AND BACK TO LIVERPOOL IN APRIL, MAY, AND 
JUNE, 1861, 
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VoyaGE MADE, NEARLY SIMILAR TO ABOVE, IN JULY, AUGUST, AND SEpP- 























TEMBER, 1561, with IMpRovED Freep HEATER. 
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Summary or Log OF SCREW STEAMER SYRIAN OF A VOYAGE MADE FROM 
LivERPooL TO GIBRALTAR, GENOA, LeGHORN, NAPLES, PATRAS, AND 
BACK TO LIVERPOOL, IN AUGUST, SEPTEMBER, AND OcToBER, 1860. 
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SUMMARY OF Loa OF VOYAGE SIMILAR TO ABOVE IN AUGUST, SEPTEMBER, 
AND OCTO#ER, 1861, WITH THE IMPROVED SURFACE CONDENSERS AND 
Freep HEATER. 
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The above gives a reduction in the consumption of coal from 
30 cwt. to 19 cwt. per hour in the Syrian, after the application of 
the improved surface condenser and patent feed heater, and a saving 
of six cwt. of coal per hour after the application of the feed heater 
between the cylinders to the Grecian. 

The writer, when in Liverpool recently, had an opportunity of 
seeing the logs from which the above figures are taken, and exa- 
mining the mode of applying the new surface condenser and feed- 
water heater, the arrangement of which is very simple; the old 
condenser, which stood at the side of the engines, has been removed, 
and a new one (which is fitted with brass tubes) placed in the same 
position; the circulation of the salt water through the tubes is 
effected by one of the ordinary air-pumps, the other being still used 
as an air-pump. " 

The feed-water heater consists of a chamber fitted with brass 
tubes, somewhat similar to the condenser. and placed between the 
cylinders; the feed-water is made to pass through the tubes and ab- 
sorbs the heat from the steam during its passage from the cylinders 
to the condenser. This improvement not only becomes a feed- 
water heater but an auxiliary surface condenser. The temperature 
of the feed water, when it leaves the heater, has been found to be 
within 4 deg. of the heat of the steam in the cylinder jacket; this 
will fully explain the saving effected as shown in the log of the 
Grecian 

It has been found that the saving effected by the application of 
these improvements to other screw steamers, similar in construc- 
tion to the Syrian, have produced a like economy in the consump- 
tion of fuel. 

_ Every day renders it more apparent that steam will be more exten- 
sively introduced into the foreign trade of this and other countries, 
but the great objection hitherto has been its costliness, necessitating 
comparatively high rates of freight. 

It is gratifying to find that, whilst we have builders straining 
every nerve to produce clipper hulls for steam ships, there are also 
engineers devoting their best energies to discover the most econo- 
mical means of working marine engines. The great saving of fuel 
effected by Messrs. Jack and Rollo’s improved surface condenser 
and feed heater is a step in the right direction, and is well worth 
the consideration of the Admiralty and steamship owners, to 
examine fully into the results obtained by these improvements, for 
the purpose of introduction into the navy and mercantile steam- 
ships. Va.G. Craia, 

14, Cannon-street, London, Nov. 7th, 1861. 





W. HUMBER’S NEW WORK ON IRON BRIDGES. 
Sm,—A letter signed “Veritas” in your number for the 11th 
October, in which a notice of the above work in the Civil Engineer 
and Architect's Journal is made the subject of attack, has only 
recently and accidentally been brought under my notice. 
I cannot think you would have given publicity to so mistaken a 
communication had you given a perusal to the article which it mis- 


| parabola for the line of pressure.” 


represents. If every writer who does not earn indiscriminate 
praise is to take his reviewer to task in the columns of a contem- 
porary, there will, of course, be no lack of such ex parte vindications.: 
and when they appear without editorial comment, they may, pro- 
bably, mislead some cursory readers. 

While, therefore, 1 should be fully content to leave the letter of 
“ Veritas” unanswered in the hands of impartial critics who have 
read the review it assails, I think it due to such of your readers as 
may not have done so to point out one or two of the errors of your 
correspondent. 

in the first place, if there be an “ utter absurdity” in the passage 
quoted by “ Veritas,” it is one which the reviewer has not originated, 
but simply pointed out as the result of a false construction in the work 
under criticism. We have, to quote the words of the work itself, 
“ae equal to the weight between a and B, or w X (a B), then e B 
will be the resultant, and the line of pressures will pass through the 
point e.” a e is, by this construction, as the reviewer says, * pro- 
portional to a B,” and your correspondent’s remarks about @ /'are 
quite irrelevant. Accept the premises laid down in the passage just 
quoted, and: there is no escape from the absurd conclusion that the 
line of pressure is a straight line. 

In the next place, the reviewer's observation about the tangent to 
a parabola is quoted but in part, and its meaning thus grossly mis- 
represented, The words are these :—* It by no means follows that 
because c e bisects a B in ¢ it is a tangent to a parabola in any sense 
that helps towards the desired demonstration. It is, indeed, a tangent 
to an are of a parabola drawn between e and B, but it will be an are 
of a different parabola for every successive position of e.” The 
reviewer adds a hint which might, I think, have been taken in good 
part :—“ If the author of the investigation (after clearing up the con- 
fusion between a f and a B), were to draw a line through ¢ parallel 
to fe, to intersect a e, he might be in a better way to arrive at a 
y This, or something equivalent, 
is the construction that should have been followed. There is nothing 
original or novel about it. It is only ignorance on the subject that 
is unusual. 

I rely on your candour and courtesy for the insertion of this letter 
in your next number. 

Tue Eprror or 
Tue Crvin Excinger Any Ancurrect’s JOURNAL. 

[Any further discussion upon this subject will, we trust, be 

reserved for the journal in which the question originated.—Kp. EK. ] 





Warne Ramway Carriaces.—The leading French railway 
company, the Paris, Lyons, and Mediterranean, has determined on 
warming all its carriages by utilising the waste steam from the 
locomotives—a system which will probably obtain universal adoption 
in afew years. Apropos ef the Paris, Lyons, and Mediterranean, 
we may add that the increase of traffic on the old concessions will 
this year be about £750,000, and on the new concessions £150,000 
more ! 

Large Rounp Suor agarnst Inon-Ciav Suivs.— The Ordnanco 
Department and the public are very anxious to test the Rodman 
15-in. gun by actual experiment. It is not doubted that the Union 
gun and the Floyd gun, at Fortress Monroe, will smash in the sides 
of any ship or battery that the rel):is may have loaded down with 
armour up to the limits of flotation. H ve is a fact for them: up- 
wards of five years ago, the Mersey Steel and Iron Company fired 
a 282 Ib. shot with 25 1b. of powder, at 120 yards range, from their 
13-in. gun, at aplate made for one of the English iron-clad ships, 
by the Messrs. Horsfall. The plate was 3ft. 9in., by 2ft. 9in., by 4jin. 
thick, and weighed 17 ewt. The plate was placed against the ends 
of nine bulks of timber, 6ft. long by 14in. square, secured together 
by crogs-plank, and bedded in ae f The ball struck the plate a 
little to the left of the centre, and drove the portion, against which 
it struck, a distance of 300 yards, shattering the whole plate, and 
driving the timbers to some distance. The shot was also shattered. 
After this report, which is official, we need stand in no fear of any 
mailed fleets yet afloat, if we can get a shot at them with our 15-in. 
guns, of which the balls weigh 425 lb, and are driven by 401b. 
of powder. The shot of a 20-in. gun, which is deemed practicable 
by Rodman’s process of casting, would weigh half a ton.—-New 
York Times. 

ImporTance Or VENTILATING Suors.—Few things are more in- 
sidiously undermining the constitution and vital stamina of many 
“young people” than the want of shop-ventilation, particularly in 
the evening, when the gas is lighted. There are many trades, the 
occupation in which is very light, and requires little or no exertion. 
Stationers, fancy wool, toy shops, and the like, nearly all keep their 
doors closed, “ because it is so cold; the result is that the burning 
gas vitiates the air in the shop; aud the assistants inhaling this, 
the circulation of the blood is lowered, and the outward cold is felt 
the more. Again, there are some shops the contents of which 
naturally yield emanations of an unhealthy kind when a free current 
of air is excluded. Who, for instance, can go into ashoe shop, the 
doors of which are kept closed, without at once being conscious of 
the unpleasant etowrdidtens new leather? The same may be said of 
a ready-made clothes depot; the peculiar odour of the cloth and 
fustian, the burnt gas, and the contined breath of the pouple serving 
therein, make it exceedingly disagreeable to a stranger on entering 
out of the freshair. If aremark be made by a purchaser that the 
shop “smells close,” the assistant is almost sure to reply that “ they 
don’t notice it.” What, however, they do notice, is headache, 
languor, loss of appetite, ennui, debility, pallor of the face, blotehy 
skin, redness of the nose, white face—all unheeded warnings to 
ventilate the dwelling-place, which, if not aiicnded to, produce 
worse results. Many drapers’ shops are badiy ventilated; some, 
where they drive a good trade, have been enlarged by the addition 
of neighbouring houses, all the fire-places have been removed, and 
but one or two entrances are left to the whole building. As a 
pattern of what a shop should be, the best, perhaps, in the kingdom is 
at Belfast—roomy, lofty, airy—and though a good show is made the 
doorway is not cramped up with goods, like one sees in St Paul's 
Churchyard, and other places in a manner that positively keep 
customers away. ‘There are, on the other band, many trades where 
the door is always open: the result is that all engaged in it ar 
healthy,and never complain of being cold. Look at the butcher-boy, 
blooming and healthy; furniture dealers, taverners, and many other 
occupations are, as a general rule, healthy, because o. the free 
ventilation of their shops or places of trade. The nose is the gate 
tothe lungs, and whatever is indicative of unpleasantness is un- 
healthy, and should be shut out. Instead of closing the doors 
to keep the shop warm, it is better, if the cold is severe, 
to wear warmer under-clothing—half-gloves, thick stockings, 
warm jackets, and woolly neckerchiefs. In winter, dress ac- 
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cordingly, in warm clothes and plenty of them.  Suflicient 
attention to this matter is not paid in England. We put 
on dark-coloured clothes and think they are warm; in 


summer we wear light colours because they look cool; but what is 
required is thick or thin clothing as the season varies. It is thus 
only that we may defy the effects of excess in heat and cold. 
Arising from well known causes, cold air, particularly fresh air, 
warms the person that breathes it more than warm air. It is pro- 
verbial that persons sitting quietly in a room “ feel a draught ” froma 
every cranny. “ The keyhole blows enough to turn a mill ;” though 
the y eres p into the fire, and roast themselves, they have always one 
side cold; yet a little exertion in fresh open air would put them into 
glow. As gas burns and people breathe, water is produced and ex- 
haled; if this steam be seen condensing on the inside of windows, 
you may be sure the shop wants ventilating. Dust of every kind 
should also be avoided with scrupulous care. Every morning when 
the shop is dusted, doors and skylights should always be wide open, 
so as to clear away the dust as it flies about. It avails but little to 
dust without getting rid of it out of the premises; to make a dust 
with a brush in one place for it to setile in another, is labour in vain 
Persons who take a morning or evening draught of dust, are 
sure to be troubled with air-tube complaints. ‘Dhis, then, is another 
reason for ventilating the shop.—J%iesse’s Laboratory of Chemi-al 
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In our last number we gave an illustration of Messrs. Jack and , 
Rollo’s Surface Condensers and Feed-water Heaters, as applied by | 
them at the Victoria Engine Works, Sandon Docks, Liverpool. In | 
the present illustration Fig. 1 represents sectional views of two con- | 
structions of feed-water heaters adapted for marine horizontal 
engines, both of which are arranged in connection with surface 
condensers also in vertical section, all of the parts being taken 
athwart ship. Fig. 30 shows a transverse section of that arrange- 
ment in which the feed-water heater rests entirely on the top of the 
condenser. 7 represents the casing; j*, the tubes arranged in short 
lengths in a compact casing in the one, and in the other consisting 
of coiled or twisted pipe placed inside the exhaust steam pipe; &, | 
divisional plates for circulation; “, the feed-water entrances; m?, 
the feed-water exits; n*, the exhaust steam entrances to the feed- 
water heaters ; 0*, the exhaust steam passages to the surface con- 
densers; p*, the condensers’ casings ; q’, the condensers’ tubes; r?, 
divisional shies for circulating the cold water; s*, the condensed 
steam exit; @, the condensing water entrance; u?, the condensing 
water exit. Part of Fig. 2 represents a plan view of a feed-water 
heater with the cover removed, and of a surface condenser in plan 
section, the arrangements being in every respect similar to one of 
the systems just described and illustrated in Fig. 1. Fig. 1 also 
represents a longitudinal section, and Fig 2 a plan view (one being 
in section) of a pair of “ Jack’s high and low pressure cylinder ” 
horizontal marine engines adapted for war ships. 'l’ represents the 
high-pressure cylinders ; U, the condensing cylinders; V, the 
pumps; W, the feed-water heaters placed on the top of the surface 
condenser X or in the exhaust pipe Y. 

















THE BRISTOL LINE OF TRANSATLANTIC 
STEAMERS. 

Neary a quarter of a century has elapsed since the first steamer 
left Bristol to solve the problem of Transatlantic steam nivigation. 
It is true that the Savannah had used steam as an auxilary to 
cross from America to Liverpool in 1819, and that the Curagoa, 
with similar aid crossed from Holland to the Dutch West Indies; 
but the first real steam voyage between the two continents was 
made by the Great Western, which sailed from Bristol on the 8th of 
April, 1838, and arrived in New York, on the 23rd—St. George's | 
Day—of the same month. It is certainly one of the most curious 








| 
ices to be found in the history of the vicissitudes of commer- | 
cial cities and of the varying channels taken by trade that Bristol, | 
which was the first port in the kingdom to demonstrate the practica- 
bility of Transatlantic steam navigation, should be now without a | 
line, while Liverpool, Southampton, Havre, Bremen, Hamburgh, | 
Bordeaux, and Glasgow, to say nothing of new schemes, have each 
been able to create and maintain lines of ocean steamers. From | 
the intelligence and enterprise displayed in 1838 it might have 
been fairly argued that Bristol would obtain the lion’s share of the 
American trade, with its natural facilities, proximity to the best 
nd cheapest steam coalfields and to the centres of manufacture in | 
be Midland counties, its situation as the nearest port to the course | 
cean steamers have to take, and asa terminus toa metropolitan | 
railway, which, in consequence of its gauge, possesses the most 
extensive means for rapid carriage of any. Let, in despite of these 
advantages, Bristol has lost the fruits of her early enterprise, and | 
has beheld the great American trade which she possessed formerly 








desert her shores for Southampton and Liverpool. It is not for us 
to inquire how the disappointment of legitimate hopes has been 
caused, or how trade has been driven from the chief port of the 
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West of England, as it has been from Ghent and other decayed ports 
that were once flourishing. The abolition of slavery and ruin of 
West Indian planters were doubtless the chief reasons; but the 
inhabitants of Bristol were also responsible for the loss of their 
trade. Even now the town lacks suitable dock accommodation and 
facilities for communication between shipping and the railway ; 
while there are certain impediments to the safe and easy navigation 
of the port, as was shown by the accident to the Demerara, that ought 
to be promptly removed. 

Some time back, when examining Mr. Page's proposition for 
making Milford Haven the home port of a line of Transatlantic 
steamers, we protested, for various reasons, against the system which 
tends to concentrate the termini of lines in any one port. We 
suggested that the true policy would be to establish navigation lines 
at each of our ports, making special mention of Bristol, because it 
would create centres of seafaring population scattered along our 
coasts, and add to the numbers of our sailors—objects of no mean 
importance in a national point pointof view. The concentration of 
streams of traffic in one port is quite opposed to the system we 
follow in other respects, and which goes by the name of decentralisa- 
tion. Concentration produces incumbrance and inefficient service. 
Great as are the capacities of Liverpool and Southampton, they are 
every now and then outstripped by the requirements of trade. Con- 
centration of traffic increases the cost of carriage on goods, and 
compels also the concentration of trades. We are singularly fortunate 
in possessing an enormous extent of coasts, dotted with excellent 
ports, all within easy distance of the inland centres of consumption 
and supply. ‘T'o concentrate the lines of traffic in one harbour is to 
foolishly neglect the advantages of our maritime position, and to 
incur unnecessary expenditure. There are no reasons why Bristol 
should not be the port for Birmingham and the West Midland 
counties; and were it so, land carriage would be reduced, and goods 
proportionately cheapened to all classes, producers and consumers 
alike. Glasgow has found it necessary to establish an independent 
line of steamers; and what is good for the West of Scotland cannot 
be bad for the West of England. So great is the expansion of trade, 
and so rapid the development of steam navigation, that we are sure 
a Bristol line would injure none existing. The trade of London has 
not suffered by the creation of that of Southampton, nor has Liver- 
pool been much injured by the rivalship of Glasgow. 

It is, therefore, with no small amount of satisfaction that we learn 
the existence of a scheme in accordance with the principles we have 
advocated, for restoring to Bristol some portion of her old Trans- 
atlantic trade. A company is in the course of formation under, we 
are assured, very respectable and influential auspices, to construct 
steamers to make the passage between Bristol and New York in 


seven days. T’o accomplish this, it will be necessary to maintain an | } t / J yo 
| between Bristol and New York will be an immense stride, and, I 1 
| can be attained, the new company will undoubtedly command the 


average speed of 17 knots an hour, which, with our present know- 
ledge of naval architecture, seems beyond our power. The Warrior 


| only averaged 14 knots under favourable conditions, at the measured 


mile; and no one supposes for an instant that she will be able to 
average that speed at sea, still less during the rough weather which 
prevails for months in the Atlantic. The promoters, however, of 
the ‘Transatlantic Steamship Company are sanguine of being able to 
attain a maximum speed of thirty miles an hour. If so, they may 
safely caleulate upon » mean speed of 17 knots, and there are no 
reasons to doubt the ultimate attainment of very high rates of speed 
when we remember how great the progress has been recently in this 
respect—from Symington’s five miles an hour at Dalswinton to John 
Penn's twenty miles an hour between Dover and Calais—and how, 
the speed of Stephenson's locomotives has grown from seven to 
sixty miles an hour. To attain this high rate of speed the new 
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W.RIMBAULT. 


steamers are to be constructed on novel principles, the chief of which 
are extreme length and comparatively light draught—at least, as 
light as is commensurate with stability. Thus, according to the 
designs which are represented to have been adopted, the length 
is to be 600ft., nearly equal to that of the Great Eastern, but the draught 
is, at load water line, to be 9ft. less than that of the Great Ship— 
that is to say 18ft. The breadth is to be 75ft., and the depth from 
the upper deck to the kelson 30ft. From these dimensions it is cal- 
culated that the midship section will be 1,200 square feet, and the 
displacement 8,000 tons. While the draught is to be one-third less 
than the Great Eastern, and the displacement not one-half, the 
nominal horse-power is to be equal, and the effective horse-power 
is set down at 9,000. The first thing that strikes us is the mass of 
engine power as compared with the Great Ship's, and the inevitable 
conclusion that the cost of steaming arising from the equal amount 
of fuel consumed will be greatly increased as compared with the 
fewer number of passengers (about 2,000 souls) and half the tonnage 
of cargo (5,000 tons). This is speaking on the supposition that both 
samples of the class fill up; but it may be that the Great Eastern is 
unable to obtain a full cargo, and have all her cabins taken. If so, 
then the smaller ship of the Transatlantic Express Company will be 
able to attain high rates of speed at the same expenditure of fuel as 
the Great Ship, with as great an amount of receipts from passengers 
and cargo. 

Independently of features in the designs deemed necessary for the 
attainment of high speeed, there are others which are novel and 
worthy of notice. There is to be a hurricane deck, 22ft. 6in. above 
load water line, to admit of the construction of an enormous saloon, 
500ft. long on the spar deck. The upper deck is to be 12ft. above 
the water level, and to carry bulwarks dft. high. Two fore-and-aft 
water-tight bulkheads, with cross water-tight bulkheads, are to 
divide the ship into fifty water-tight compartments, and reduce 
the chance of sinking, in case of accident, to a minimum. The 
space between the fore and aft bulkheads is to be 25ft. The boilers, 
engines, and bunkers are to be in the side compartments, leaving 
the centre one free from obstruction. Like the Great Ship the new 
steamers are to be propelled by screws and paddles, but with the 
difference that they are to have each two screws. Each screw and 
paddle is to be driven by a separate engine, so that the paddle and 
screw on one side can be made to move ahead, while, on the other 
side, the screw and paddle move astern. There are other points, 
chiefly in connection with the engine, but they scarcely call for 
detailed notice on the present occasion. ; 

It is unfortunate, perhaps, that the new line should be started just 
now, when the trade with the United States has fallen so low. On 
the other hand it may be argued that the momentous events occur- 
ring render speed of greater importance than ever. Seven days 





carrying market, including the mails. Under existing circum- 
stances, when everything seems unhinged, it is impossible to say 
how far the project may be hazardous, or how far it may contain 
the elements of a great success. One thing is positive—that it is 
well worth trying.—Steam Shipping Chronicle. 


BrickMakinc By Macntnery.—Mr. Humphrey Chamberlain, pot- 
tery engineer, is erecting works at Yarmouth, Isle of Wight, for 
the manufacture of bricks by Messrs. Bradley and Cravens 
machines, lately illustrated in Tue Encryeer, the bricks so made 
being intended for building fortifications. Siemen’s patent gas 


| kilns are being also erected for burning them. 
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TO CORRESPONDENTS. 


Vol. xi. of Tue ENGInwER can now be had from the office, price 18s. 
*,* Covers for binding the volume can be had from the publisher, price 2s. 6d. 


each. 

#,* We must request those of our correspondents who desire to be referred to 

makers of machinery, apparatus, d-c., to send their names and addresses, to 
ich, after publishing their inquiries, we will forward any letters we may 

receive in answer. Such answers, published to catch the eye of an anonymous 

querist, are in most cases merely advertisements, which, we are sure our 

a aaa should be excluded as much as possible from this 
umn. 

Errata.—In our last number'a typographical error or two crept into the 
algebraical expressions in our article on Mr. Holland's book, page 271. The 
observed speeds given near the middle of the third column should have been, 
of course, x + a,x—b, 2+, and x—d; and in the last fractional ex- 
pression, “3 b” should have been printed, instead of “ 36.” 

F. 0. H.—Glasgow regis‘ers more shipping, we believe, than Hull. 

X..Y. Z.—Hemp, we believe, is generally employed for packing the trunks of 
trunk engines. 

J. H. A. (Bermondsey)—Jt is a case for the Post Office authorities, and we 
cannot advise you. 

A. Z.—Mr. Scott Russell's yard is at Millwall. His office is in Great George- 
street, Westminster. 

J. W. (Manchester).— We must decline publishing proceedings consisting of 
resolutions in favour of a tradesman's goods. 

J. H. (Ferry-hill).—Your plan has been often proposed, but other modes 

yppear to be preferred for the prevention of fire. 

A. A. A.—In Clark's Railway Machinery, and in Mr. Drysdale’s paper on 
working steep gradients read, in 1856, at the Institution of Civil Buagineers. 

J. R, (Staleybridge).— We should be glad to give you the information you require, 
but your letter docs not sufficiently indicate what it is we are to ascertain for 


you, 
Cc. E. F.—We are not aware of any rule for the purpose, except that the weight 
of the float, as weighed in the water, shall be greater than that of the balance 
ight. 


3. We cannot undertake to recommend patent agents, although there are 
many through whom you might properly apply in obtaining a French 
patent. . 

L. and Co. (Leicester).—Send, through a bookseller, to the Blue-book Office. 
Great Turnstile, Holborn, where you can obtain the “ Locomotive's Act,” 
price one penny. 

A. B.—The facts being as you state, A could not prevent B from using the in- 
vention, but we are not quite sure whether B's patent would stand aster the 
invention had been worked so long. 

W. R.—Greater strength might be obtained, we should think, with your rudder 
than with the ordinary plan. We are not sure, however, whether the idea is 
new. Do you wish us to publish the plan? 

S. S.—d boiler 14ft. long and 5ft. diameter, with a 2-ft. flue, would be better 
for driving a 9}-in. cylinder at 5Ulb. pressure. St ffordshire plate, ‘‘ best 
best ” (there is a “* best, best, best ” quality), and }-in. thick ought to be safe. 

J. S—In the year 1858, 72,270,307 train miles were made on 6,682 miles of rail- 
ways in Bngland ; 9,335,555 miles on 1,258 miles of railways in Scotland, 
and 4,720,715 miles on 1,105 miles of railways in Ireland. The totals of 
each year have, for several years, increased at the average rate of 3 per cent. 
over the previous year. 

A Constant SusscriBer (Sunderland).—A lap of }in. at each end of the valve 
will cut off the stexm at different portions of the stroke, according to the travel 
of the valve. With jin. lap, din. lead, and hin. throw of valve, the steam 
would be cut off at three-fourths the stroke of the piston. With a shorter throw 
of the valve the steam would be cut off earlier, and, with a longer thvow, later. 

H. S. 8.—For the Royal Navy assistant engineers are expected to havea fair 
k ige o) icsand book-keeping, and some skill in mechanical 
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drawing. They must have a general knowledge of the marine engine, and be 
able to make minor repair:. Previous servitude in an engine factory iw 
necessary. Applications are to be made to the Admiralty, and candidates 
are examined at Woolwich. 

A. B.—The surface of surface condensers must bear a certain proportion, 
according as they may be constructed, to the indicated, instead of the nominal 
horse-power. We believe Mr. Hall once provided as much as 7 square 
Jeet of surface per indicated horse power, the steamsh'p Adriatic, with 
Pirsson's condenser, has 6 square feet, Mr. Spencer allows 24 square feet, 
and Mr. Rowan, we hear, now manages with but 14 squire feet. 

G. D.— We know of but one rule for obtaining indicated horse-power. That is 
to multiply the average effective pressure upon the piston, throughout its 
stroke, by its velocity in feet per minute, and to divide the product by 33,000. 
A 60-in, cylinder hasan area of 2,827°4 square inches, upon which a pressure 
of 30 ib. per square inch amounts to 84,822 1b. The speed of piston being 
540/t. per minute (27 revolutions and 10ft. stroke), the “‘ foot pounds” are 
45,803,880, which, divided by 33,000, give 1,388-horse power. 


HOT WATER APPJAJRATUS. 
(To the Editor of the Engineer.) 
Sir,—Can any of your correspondents suggest a form of furnace for hot 
Water apparatus that will keep alight without attention for eight hours, 


and not give more heat than two argand gas-burners ? 
GARDENER, 


GUN METAL. 
(To the Editor of The Engineer.) 

Sir,—]n Mr. Fairbairn’s report on the tensile strength of our gan metal 
the Old Park iron is mentioned as one of the irons 1 employed for our gun 
metal. This was iron from the Old Park Works, Wednesbury, Stafford- 
shire, and not from the Old Park Works at Shifnal, Shropshire. Please 
insert this to prevent any misapprehension, and oblige R. MUSHET. 





THE CLYDE STEAMBOATS. 
(To the Bditor of The Engineer.) 

Sir,—I observed in your last week’s impression a notice of the perform- 
ance of the steamer Neptune on the Clyde. She is, without doubt, a first- 
c en of marine engineering, and does credit to the Messrs. Napier 
—her constructors. At the same time, the Neptune has had most successful 
rivals as to speed, as well as other good qualities, during the last season. I 
allude to the steamers Ruby and Rothesay Castle, the latter of which you 
mention as having beaten the Neptune, since her trial in the Gareloch. 

The Ruby was bmlt and engined by Messrs. James Henderson and Son 
(now Henderson, Coulborne, and Co.), of Renfrew. She has, on several 
occasions, passed the Neptune, when on her regular station, with passengers. 
On a pleasure trial, in May last, before she commenced regularly running, 
a race took place between the two rivals (Ruby and Neptune), in which the 
former passed the latter, and left her a long way behind. A week after- 
wards another trial of speed between them came off, but, with certainty, 
not a satisfactory result as to the success of the Neptune. 

Again a run was made by the Ruby round the Island of Bute, with pas- 
sengers, a distance of 42 miles. This she accomplished in 1 hour 564 min., 
which is equal to a speed of 21°6 miles per hour, against 20°v59, the stated 
speed of the Neptune. 

There has been a wager of £100 laid by some partisan of the Ruby that 
she would beat in speed anything on the Clyde. This challenge has not 
been accepted. 

The Ruby is about 195ft. long and 18ft. 6in. beam. She has engines‘ on 
the diagonal oscillating principle, having cylinders of 44-in. diameter, and 
4-ft. stroke of piston. Tne diameter of the wheel is I7ft. over floats, and 
por about 62 to 64 revolutions per minute, with 401b. pressure of 
steam. 

The machinery of this vessel was designed and constructed under the 
superintendence of Mr. Lobnitz (a Dane), but who obtained his engineering 
education on the Thames. 

The Ruby does him credit in every way, and I am glad to learn that he 

ae ome a@ partner in the new firm of Messrs, Henderson, es 
and Co, L. W. 





MEETING NEXT WEEK. 


IxstiTUTION oF CrIvIL ENGINEERS.—Tuesday, November 12th, at 8 p..m, 
“The Hooghly and the Mutla,” by Mr. James A. Longridge, M.1.C.E. 


Letters relating (0 the adv-rtisement and pwhlishirg department of this piper 
are to be addressed to the pub isher, Mk. BerxanD LUXxtTon ; ail other dediera 
and communications to be addriss:d to the Bditor,of Tuk ENaixxer, 163, 
Strand, London, W.C. 

Tux Enoinxer can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms :— 


Half-yearly (including dou’le number), 15s. 9d. 
Yearly (including two double numbers), £1 lis. 6d. 


If credit be taken, an extra charge of tio shillings and sixpence per annum 
idl be made. : sities 


Tux ENGINEER 18 registered for transinission abroad. 


Advertisements cannot be guaranteed insertion unless delivered b:fore eight 
clock on Thursday evening in each weak. The charge for four lines und 
under is hulf-a-crown ; each iine after wards, sixpence. The line uverages 
nine words; blocks are charged the same rate for the spac: they fill. AU 
= edvertioements Srom the cvuntry must be accompanied by stamps in 
ment. 
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ENGINEERING PROGRESS. 

History, the record of the past, is but a narration of 
progress, and the most persistent conservative will not 
deny—indeed, he will generally be among the foremost to 
insist—that we have made progress. That we are making 
pro , too, is hardly more than another mode of saying 
that we exist, for existence is, in itself, progress. We are 
not, nevertheless, making progress in everything. In 
many of our habits of life, habits imposed, it may be, by 
our bodily necessities—the common necessities of all the 
descendants of Adam—we are exactly where our ancestors 
stood, we will not say how long ago. As with the body 
so with the mind, and many of oar modes of thought and, 
in natural sequence, at least as many of our manual 
actions, are like unto the thoughts and actions of those 
who have gone long enough before us. It is common enough 
to contrast the present age, with its steam engines, its 
mills, its forges, its railways, its steamships, its power 
printing presses, and its telegraphs, with the past. The 
difference is doubtless great, but we must recollect that, 
among those now living, very few are coeval with the 
steam engine, and that those who were contemporary with 
the establishment of railways and ocean steam navigation 
are now old men. Confining ourselves to questions of 
enginecring, have we really made ‘much progress beyond 
what was achieved by the generation of men now passing 
away? It is common enough and easy enough to believe 
that we have, but where are the proofs? “ Certainly,” 
we shall hear on all sides, “the steam engine has been 
“ greatly improved; likewise the iron mill; also the cotton 
“factory, the railway the same, and not less the steam 
“vessel.” Very likely. But let us see wherein these im- 
provements have been made. In evaporative power in 
proportion to the fuel expended, it is very doubtful if our 
steam boilers have been greatly improved since the 
time of Watt. We carry higher pressures, it may 
be; but Savery, at least 160 years ago, proposed 
(see his “ Miner's Friend”) the direct pressure of 
steam to force water 500 or 1,000ft. high, which means 
nothing more nor less than steam of from 217 lb. to 
434 lb. pressure per square inch. ‘Trevithick, more than 
half a century ago, worked high pressure steam, and both 
he and his contemporary, the American, Evans, reasoned 
as ably upon the subject as has since been done. Evans’ 
“ Young Steam Engineer's Guide,” a book to be found in the 
library of the Great Seal Patent Office, states the philo- 
sophy of high steam expansion with a clearness worthy of 
Dr. Lardner, and a simplicity immeasurably beyond the 
algebraical demonstration to found ‘in Professor 
Rankine’s Prime Movers. Jacob Perkins and Dr. Alban 
carried high steam pressures years ago toa point far beyond 
anything since attempted, and Captain Ericsson and 
Thomas Craddock practised and argued, until people thought 
them mad, about high expansive working—the old prin- 
ciple, the application of which we may trace back to Woolf, 
and Watt, if not to Marriotte and Boyle. What is there, 
after all, really new in our “modern practice” of steam 
engineering? There is the Mooltan steamer, of which, 
lately, so much has been heard. Her “ improvements,” 
so far as her engines and boilers are concerned, consist. in 
the double cylindered, or high and low pressure engine 
of Hornblower and Woolf, in the “ steam jacket” of Watt, 
in the surface condenser of Samuel Hall (tempore 1830), in the 
boilers known as Lamb’s, and patented by Walter Hancock, 
in 1830, and in the use of superheated steam, practised as 
long ago as 1824, and which would have been continued 
had it not been for the use, at that time, of hemp-packed 
pistons. Neither have these features of the Mooltan been 
changed from their originals in Watt’s, Woolf’s, Hall’s, or 
Hancock’s practice. ‘There has been no improvement at all 
that we can discover. That we are to rest content with 
the resuscitation and re-introduction of old inventions seems 
apparent enough when, in the year 1861, the naval contributor 
tothe Zimes informs us thatthe Admiralty are making experi- 
ments with a new (!) material for sheathing ships, known 
as Muntz’s metal, a material introduced for sheathing mer- 
chant ships, when our middle-aged readers were hardly 
more than boys. Almost all that is now being said of 
high-pressure steam, of superheating, and of surface con- 
densation has been said from thirty to ninety or one hun- 
dred years ago, and by engineers who, we believe, were 
not inferior in practical skill, careful observation, and 
enlightened views of their profession to any now living. 
It is only in 1861 that steam jackets have been introduced 
upon the cylinders of engines in the British Navy = 
Gibraltar’s), and upon reasoning and practice which had 
been put forth and verified nearly ninety years ago. Yet 
we are told that the Mooltan’s boilers, superheaters, double 
cylinders and condensers, and the Gibraltar’s steam jackets 
are recent improvements. 

In all our steam engineering we have not, indeed, gone 
far beyond the practice which prevailed in the time of our 
fathers. Our boilers have not been materially improved, 
and we are constantly re-inventing what has been re- 
corded for twenty, thirty, and fifty years in the Patent 
Office. When, since 1829, has there been such an inven- 
tion in boilers as Booth’s (and Seguin’s, also) glorious multi- 
tubular, the boiler so persistently, but unsuccessfully op- 
posed by Mr. C. W. Williams? As for burning, or 
rather, preventing smoke, Mr. Morris Pollok, long time 
silk throwster at Govan, “ by Glasgow,” introduced the 
perforated air admission for his furnaces, more than forty 
years ago. As for burning coal in locomotives, John Gray, 
nearly twenty-five years ago, introduced the steam-jet, or 
blower, into the chimney ’ course we are not speaking of 
Goldsworthy Gurney’s and Hackworth’s blast pipe, atter- 
wards adopted by Stephenson), and the late Mr. John 
Dewrance and Samuel Hall, accomplished with this and 








their own contrivances all that Messrs. McConnell, Beattie, 
Lees, Clark, and others, have since done. The lap valve 





and the link motion are, alas, the latest and best inventions 
we have had in steam engines, and, it may be worth while 
to add, neither of them was ever patented. 

As for the mere arrangement of steam engines, whether 
marine, land, or locomotive, we shall find that our fore- 
fathers went over the ground years ago. The oscillating 
engine is 75 years old. The diagonal engine is more than 
30 years old. Short stroke and long stroke engines have 
been tried in every form. In locomotives nearly all the 
a changes were rung fifteen years ago; and we have 

ad nothing new since, unless it be the injector, curious 
enough in itself, but merely an appendage to, and not 
necessarily a part of an engine. 

In civil engineering we had, some years ago, metal 
girder and tubular bridges, screw piles, and possibly a few 
other improvements upon the practice of the Roman 
engineers. But the advance beyond the ancients has not 
been great. We are still content to employ stone, brick, 
and cement as they did, and although we, now and then, 
make larger bridges and docks where, and where only, 
larger works of the kind are needed, we do not make them 
very differently. Not that this is a fault. For the 
engineering of the Romans was excellent, and many of 
their “ Great George-street” papers, could we jbut get 
hold of them, would, doubtless, prove worthy of care- 
ful study. We are not, of course denying that civil 
engineering practice has been modified within the last 
fifteen or twenty centuries. Yet in many respects 
we have, after all, done hardly more than apply the same 
constructions to different purposes. <A bridge is a bridge, 
whether it span the Tiber or the Thames, and whether it 
support the march cf the Roman legions, the roll of 
London omnibuses, or the flight of the Scotch express. 
Railways, so far as their principle and works of construc- 
tion distinguish them from highways—the via Appia, or 
the passage of the Simplon—are not works of civil, but 
of mechanical engineering. As such they are not, as now 
made and worked, much more than thirty years old, but 
within that period very few improvements have been made 
in the mode of their construction—none at all, that we 
know of, within the last dozen years. 

In ships, it is true that we are using iron, as was done 


thirty and forty years ago; we are adopting sharp 
entrances and fine runs, much like the Indian boats of 
150 years ago, like Assheton Smith’s yachts of 


thirty years ago, and just as Mr. Scott Russell, twenty- 
seven years ago, told shipbuilders they ought to adopt. 
So, too, we are applying bulkheads, as Benjamin 
Franklin and Sir Samuel Bentham suggested long ago, 
and as Mr. C. W. Williams applied them over a quarter 
of a century ago. We are plating our war vessels 
as Archimedes plated a galley centuries ago, and upon 
plans argued pro and con. in our own scientific works 
forty years ago. As for principles, strictly speaking, 
neither the Great Eastern nor the Warrior afford anythin 
new; they are but new applications of principles argue 
years ago, and they are extended in size merely to con- 
form to modern requirements. 

In ordnance, perhaps, more than in gg | else, we 
appear to have been travelling in a circle. Not a new 
principle has been broached for years. Some 120 years 
ago Benjamin Robins said almost almost everything that 
could be said of the merits of rifling, reasoning out from 
the philosophy of rifled ordnance all the applications of 
the principle. We have had wrought iron cannon and steel 
cannon, breech-loaders, and muzzle-loaders of every form, 
guns of all calibres up to 20in., and now we are, after all, 
only going over the ground again, taking great pains, it is 
true, to make strong guns, to throw shots to a distance to 
which Hutton pointed out years ago we might throw them, 
only the object of shooting out of sight was not then per- 
ceived, and possibly it is not yet. 

In the iron and steel manufacture we have had one recent 
notable invention, certainly, that of the atmospheric - 
cess, but we are making iron, after all, much as was done 
thirty years ago, and little, if anything, has been done to 
cheapen the manufacture. With all the stir that has been 
made about M. Fremy’s alleged discoveries, which are 
nothing more than the re-announcement of Mr. Binks’ 
views of 1857, no one has got nearer to any substantial ad- 
vantage to be derived from them than Mr. Fairbairn, who, 
in his address at Manchester, thought they might lead to 
a re-introduction of the expensive process of converting 
steel by the aid of coa! gas! 

We hear, too, of steam on common roads, tramways, 
steam fire-engines, and pneumatic posts, yet it would be 
difficult to say wherein either one of these has been sub- 
stantially advanced beyond the knowledge and practice of 
thirty years ago, for they are all at least as old as 1830, at 
which time, indeed, they appeared to promise even better 
success than now. 

Besides the atmospheric process of making iron and steel, 
the electric telegraph is certainly the latest great disco- 
very of our age, and the telegraph is more than twenty 
years old, We are constantly inventing, as constantly, 
perhaps, re-inventing, changing, modifying, and—as as we 
choose to think—improving. In many respects we do im- 
prove, but not so much from the discovery of new prin- 
ciples as from making a proper commercial application of 
principles and processes long known. . 

We are progressing, nevertheless, and great discoveries, 
with all their induced changes in our social and commercial 
habits, need not be impatiently expected. Inventions are, 
after all, valuable only as they really benefit mankind, and 
from what we believe to be the constant improvement of 
society, we may rest assured that we have a great work yet 
before us in the better development merely of inventions 
already known and practised. 


LOCOMOTIVE ENGINES, 


THE performance of locomotives is now so much a matter 
of every-day observation that any special achievement, re- 
ported as unprecedented, must really be so in order to 
attract much attention. It is nothing remarkable if an 
engine draw a thousand tons on a level. It is nothing, 
with a different kind of engine, to attain a speed of 75 or 
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even 80 miles an hour. Nor with still another kind of 
engine is it anything to speak of when an incline of 1 in 27 
is scaled, for that is an every-day affair on the line from 
Manchester and Oldham. One of the fundamental prin- 
ciples of mechanics is that, for a given amount of power, 
the constituent pressure and velocity may bear any ratio to 
each other, the same power being exerted in lifting 1 Ib. 
1,000ft. high in one minute as in raising 1,000 lb. through 
one foot in the same time, and thus only the same power 
may be exerted in hauling 1,000 tons upon a railway (at 
10 miles an hour) as in taking a comparatively light 
express at 55 or 60 miles an hour, There are, indeed, a 
very considerable number of engines now running which 
could, if necessary, draw 2,000 tons along a level line, 
although at a speed no greater, perhaps, than 8 or 10 miles 
an hour. ‘The great tank engines of the Vale of Neath 
line, weighing 40 tons, and having 18-in. cylinders, 24-in. 
stroke, and six coupled wheels, 5ft. in diameter, could 
certainly perform the feat in question. So could the Man- 
chester, Sheffield, and Lincolnshire engines, having the 
same sized cylinders, but weighing 35 tons, and having 
44-ft. peace wheels. And the tank engine would have 
no difficulty in ascending an incline of 1 in 10, were it 
requisite to do so, drawing, however, but about 15 tons with 
it in addition to its own weight. The Manchester and 
Sheffield engines, having smaller wheels and, therefore, 
greater tractive force or draught under a given pressure of 
steam, could go up the same incline, each drawing with it 
its tender and 10 or 12 tons of load. Not only could they 
verform this feat, but they should go up at the rate of at 
ans 15 miles an hour, the adhesion of the driving wheels 
and the “boiler power,” as evaporative capacity is com- 
monly termed, being ample. But whatever the power of 
the engines their power must be most disadvantageously 
applied on such inclines, and hence more moderate 
gradients are resorted to, notwithstanding the greater 
length of line and greater cost of construction which they 
generally involve. 

Mechanical engineers do not often speak of horse-power 
in connection with locomotives. But no just comparison 
of the performance of different engines can be made 
except some standard, practically corresponding to horse- 
power, be adopted for the purpose. An engine in taking 
a train at 20 miles an hour exerts at least twice the 
absolute power which it would put forth in moving the 
same load, over the same line, at 10 miles an hour, even if 
the “ traction,” “draught,” or “dead pull” on the draw 
bar be the same in both cases. Hence, in connection with 
such particulars as we may mention concerning the per- 
formance of locomotives, we shall, in every case, estimate 
as nearly as may be the horse-power exerted. ‘The horse- 
power, it will be seen, is the result of multiplying the 
total resistance of the engine and train in lbs. by their 
velocity in feet per minute, and dividing the product by 
33,000. If the draught or “dead pull” of a train be 
5,000 lb. the resistance is, of course, the same, whether it be 
overcome by the horizontal motion of the engine or lifted, 
vertically, as a weight of 5,000 lb., the performance of the 
engine being, in ~ case, convertible into “ horse-power.” 

The engines of largest dimensions and weight, and, 
nominally, of the greatest power, yet constructed are the 
goods locomotives known as the Engerth engines, made at 
Creusot, and now running on the Northern and on the 
Eastern Railway of France. They have 19-in. cylinders, 
26-in. stroke, eight coupled wheels 4ft. 2in. in diameter, 
2,220 square feet of tube surface, and weigh, Joaded, 
41 tons, and, with their tenders, 62 tons. There are some 
fifty of these monsters now running in France, and we 
must admit that no engines yet constructed in Great 
Britain approach them in size. Yet, in their regular 
working, they do not accomplish wonders. 
perhaps the very best authority upon everything relating 
to French locomotives, states that they draw, including 
their own weight, 633-4 “tonnes” (6234 ‘English tons), at 
16-7 kilometres (10% miles) per hour, up a gradient of 
1 in 200, and 15 miles long. ‘The gravity of 6234 tons on 
the gradient in question is 6,983 1b. The friction at 10 1b. 
per ton for engine, tender, and train (and it is probable 
that, at only 103 miles an hour this allowance would be 
sufficient), would be 6,2351b., the whole resistance being, 
therefore, 13,218Ib. This being overcome at 103 miles per 
hour, or 900ft. per minute, is equal to 360-horse power, 
and the traction of 13,2181b. corresponds to an average 
pressure of 6541b. per square inch upon the pistons 
throughout their stroke. The weight on the coupled 
wheels of the engine is seven times the necessary adhesion 
of 6 tons, so that there is little danger of slipping. 

Bearing in mind that there are other engines on the 
continental lines still larger than any now running in this 
country, we may stop to examine their performances. If 
these are not such as might be saouael we must bear in 
mind that, on the Continent, locomotives are rarcly worked 
at such pressures as prevail here. The Semmering incline 
of the Vienna and Trieste line lately was, and probably 
still is, worked by Engerth engines having 18°7-in. cylinder, 
25-in. stroke, and six coupled wheels, 3ft. 74-in. in diameter. 
These engines had 1,585 square fect of tube surface and 
weighed U8¢ tons, or, with tender, 551 tons, these being 
the weights in running order. These engines drew 
110 tons, besides their own weight, up an incline of 1 in 40, 
at the rate of 114 miles an hour, evaporating 255 cubic 
feet of water per hour. The gravity of the whole train 
(110 + 554 = 165! tons) was 9,254 lb. The friction we 
have assumed at 101b. per ton in the ease of the French 
engines, but we have done so because, in that case, the 
train was nine times heavier than the engine and tender, 
and the average carriage resistance could hardly exceed 
SIb. per ton. In the case of the Semmering, however, with 
a train weighing only twice as much as the engine and 
tender, the extra resistance of the engine would be propor- 
tionately greater, and an average of 13 Ib. per ton for the 
whole moving mass of 165! tons, or 2,148 Ib., would prob- 
ably be very near the truth. Thus we havea total resist- 
ance from gravity and friction of 11,402 Ib., overcome at 
11-4 miles an hour, or 1,003ft. per minute, corresponding 
to an effort of 3464-horse power. The weight on the 


coupled wheels is about 73 times the necessary adhesion 


M. Flachat, | 





of 11,402 1b., and this amount of traction requiring an 
average pressure of 57 Ib. per square inch upon the pistons 
throughout their stroke. The same engines afterwards 
had their tender wheels coupled, by means of spur gearing, 
and a weight of 165 tons, or, including engine and tender, 
220 tons, was taken up the incline of 1 in 40 at 94 miles an 
hour. Here, the duty was 380-horse power, the gravity— 
one fortieth of the weight—being 12,320 1b., and the fric- 
tion, &c., at 131b. per ton, 2,860 Ib., or 15,180 Ib. in all. 
The corresponding average steam pressure upon the pistons 
throughout their stroke would be nearly 76 Ib., the average 
boiler pressure being reported, however, as only 80 Ib. 

The next large engines on the continental lines, larger, 
so far as we are aware, than any in England, are those on 
the Sarrebruck and Mannheim line, and made by Borsig, of 
Berlin. These are six-wheel tank engines, weighing 
43 tons 12 ewt., the driving wheels alone carrying 153 tons, 
the trailing wheels 15! tons, and the leading wheels 
122 tons. These engines have 18-in. cylinders, 27-in. stroke, 
and 4-ft. all-coupled wheels. They are said to draw 65 
loaded wagons up continuous gradients of 1 in 200 at 
184 miles an hour. The data are not given, however, with 
that precision which would induce us to place entire faith 
in this statement, although such engines worked at English 
pressures ought to come up to the performance in ques- 
tion. 

The Vale of Neath tank engines, designed by Mr. Brunel, 
weigh 40 tons, and have 18-in. cylinders, 24-in. stroke, anc 
six-coupled 5-ft. wheels. 

The large six-coupled engines of the Manchester, 
Sheffield, and Lincolnshire Railway, are believed to exert 
as large a tractive power and as great absolute horse- 
power as any goods engines yet built. These engines weigh 
35 tons, and have 18-in. cylinders, 24-in. stroke, and 5-ft. 
wheels. On the continuous incline, averaging 1 in 136 
for 22 miles out of Manchester, they draw 52 wagons, or 
about 300 tons, at 16 miles an hour. 
of engine and tender as 50 tons, the gravity is 5,765 lb., and 
as, at a speed of 16 miles an hour, the other resistances, 
including that of the engine, can hardly average less than 
14 1b. per ton; these will add 4,9001b., making 10,665 lb. 
in all, overcome at 1,408ft. per minute, the effort being, 
consequently, equal to 455-horse power. The corresponding 
average pressure on the pistons throughout their stroke 
is 82°3 lb. per square inch, the boiler pressure being 130 Ib. 

Judging from report the hardest worked engines, for 
their weight, in the kingdom are two tank locomotives 
designed by Mr. D. K. Clark, and constructed by Messrs. 
Beyer, Peacock, and Co., for working the Kittybrewster 
incline of the Great North of Scotland Railway. These 
engines have 15-in. cylinders, 24-in-stroke, four coupled 
wheels 4ft. 6in. in diameter, and weigh 25 tons. They 
are worked at a boiler pressure of 150 1b. per square inch, 
and are said to take, besides their own weight, a train of 
19 wagons, weighing 209 tons, up an incline of 1 in 59, 
at 10 miles an hour. The gravity of (209 + 25) 234 tons 
on the incline is 8,884 1b., and the other resistances were 
found by trial to average 131b. per ton, making the total 
tractive force 11,926 1b., which, at S80ft. per minute, cor- 
responds to 318-horse power, the average pressure on the 
piston being 119} 1b. per square inch. Mr. Clark has 
stated that, on one or two occasions, the same engines have 
taken 21 wagons, weighing 231 tons, at 5 miles an hour. 
Here, however, the actual horse-power was but little more 
than one-half as great as in the first case, although the 
actual tractive force and average pressure upon the pistons 
might have been a little greater, this tractive force being 
exerted at but one-half the speed as in the first case. 

The tank engines employed between Manchester and 
Oldham work over an incline of 1 in 27, the steepest, 
probably, worked by locomotive power in this country. 
These engines, built by Messrs. W. Fairbairn and Sons, 
have 15-in. cylinders, 24-in. stroke, and four coupled 
wheels 5ft. in diameter. Their weight, loaded, is 27 tons. 
They are reported to have taken 9 wagons, weighing 
50 tons, up the incline at 15 miles an hour. The whole 
weight being 77 tons, its gravity was 6,388 1b., and the 


Taking the weight | 








| than an actual change of direction, if not a partial — n- 


remaining resistances could hardly have averaged less than | 


14 lb. per ton, making 7,466 Ib. in all, overcome at 1,320ft. 
per minute, corresponding to almost exactly 300-horse power, 
and to nearly 83 1b. per square inch on the pistons, 

The reported working ef the Lickey incline, on the 
Birmingham and Gloucester division of the Midland Rail- 
way, does not compare with the results in question. It is 
understood that engines having 16-in. cylinders, 24-in. 
stroke, and 5-ft. driving wheels, are assisted, with their 
trains, by other engines with 16-in. cylinders, 24-in. stroke, 
and 4-ft. wheels, both engines weighing 67 tons. ‘The load, 
taken for 2 miles up an incline of 1 in 37, is 240 tons, at 
64 miles only an hour. The total effort exerted is 
2093-horse power. 

The Accrington incline, 1 in 41-6, on the East Lancashire 
line, is worked by six-coupled engines, with 18-in cylinders 
and 24-in. stroke. 

In the case of the “ Mountain top track” of the Vir- 


ginia Central Railway, over the Blue Ridge in America, | 


the total power exerted by a six-coupled tank engine, 
having 164-in. cylinders, 20-in. stroke, 34-ft. wheels and 
weighing 24} tons, was only 1704-horse power, a train 
of 38 tons being drawn up an incline of 1 in 18 at 74 miles 
an hour, the corresponding average pressure on the pistons 


2 ye 5 . . 
being 661b, only per square inch, In the case of the tem- 


porary line laid down over a tunnel upon the Baltimore | 
‘would float with a given axis (which we may call the 


and Ohio Railway, an incline of 1 in 10 was worked at 





| 


10 miles an hour by an eight-coupled engine, having 19-in. | 


cylinders, 22-in. stroke, 3 ft. 7 in. wheels, and weighing 
25 tons. 


Besides itself and its tender, the latter weighing | 


12 tons, it drew an 8-wheel loaded wagon weighing | 


13 tons, the resistance of the whole train of 50 tons being 
about 11,8501b. which, at SSOft. per minute, corresponds 
to 316-horse power, the necessary average pressure on the 
pistons being but 64 1b. per square inch. 

The highest power, on record, to which any locomotive 
has worked up is, we believe, that of the Great Britain 
engine on the Great Western line. On pp. 114 and 115 of 
Mr. Clark’s Railway Machinery is a table of its working, 
and in one case it appears that, when running at 54 miles 


an hour, an average effective pressure of 67°6lb. per square 
inch was maintained upon 18-in. pistons, with a stroke of 
24in., the driving wheels being 8ft. indiameter. The effective 
power was 763-horse power, over and above an amount of 
back pressure and compression representing 144-horse power: 
On another occasion, when running at 57 miles an hour, a 
mean pressure of 81-6 lb. was maintained upon the pistons, 
equal to 1,005-horse power, this, however, being reduced 
by back pressure and compression to 60:3 lb. effective 
average pressure, equal to 743 effective horse-power. The 
actual evaporation of water was 352 cubic feet of water 
per hour in the latter case, and 369 cubic feet in the former, 
being, as nearly as may be, 3 gallons, or nearly one-half 
cubic foot per horse-power per hour, when working, in the 
first case in the third, and in the latter in the first notch. 
It has been said that Mr. McConnell obtained a still greater 
result with one of the great Crampton engines, which he 
had built for the London and North Western line, but we 
have no particulars of the achievement. 

Within certain limits the faster an engine is driven the 
more total power it may be made to exert, for engines with 
sufficient boiler power will keep up their steam as well, and 
deliver it as effectively upon the pistons at 60 miles an hour 
as at 20. If the same total pressure be exerted upon the 
pistons in both cases there will, of course, be three times 
as much power expended at the higher speed. A goods 
engine, therefore, running at 15 or 20 miles an hour, must 
be very powerful to exert 400-horse power, whereas the 
same power may be easily attained with a moderate sized 
passenger engine running at 50 miles an hour. 


THE ROLLING OF SHIPS, 


Tu reader who carefully examined with us, in our last 
number, the two theories respecting the motions of ships 
upon wave slopes which we there described, will have 
observed that the view advocated by Mr. Froude—accord- 
ing to which a ship’s position of equilibrium upon a wave 
slope is closely approximated to by that in which her decks 
are parallel to the wave surface—is by no means free from 
serious difficulties. At the first blush of the matter this 
theory may appear to some to imply no less an anomaly 


sion of the gravitating force of the earth upon theship. For, 
if the reader views the circumstances as we habitually view 
those of a vessel floating in equilibrium, he will see but two 
forces acting—the weight of the ship downward through 
the centre of gravity, and the resultant fluid pressure at 
right angles to the wave’s surface; and as these are not 
opposite forces, they cannot (according to our ordinary 
notions of things) possibly be in equilibrium. In order that 
the momentary equilibrium, which Mr. Froude says does 
exist, may exist, it would seem, at first sight, that the force 
of gravity must cease to act vertically downwards, and 
assume a direction at right angles to the wave’s surface. It 
may strike some reader that, strange as this suspected 
change may seem at first sight, it is not necessarily incom- 
patible with the received doctrine of the earth’s attraction, 
inasmuch as the attraction of the wave itself will neces- 
sarily alter, momentarily, the direction of the resultant of the 
aggregate terrestrial attractions, just as a mountain deflects 
a plumb-line from a true vertical—and may alter it suffi- 
ciently to give it the very direction which he supposes. 
But although this hypothesis may for a moment become a 
matter of speculation to some minds, a very little reflection 
will show that it is wholly untenable, owing to the extreme 
smallness of the largest wave when compared with the 
mass of the earthitself. The reader will so readily assure 
himself of this that we will not expend more words upon 
the point. It, nevertheless, seemed desirable to make a 
passing allusion to it, because we have known even men of 
great ability bestow attention upon it. 

Mr. Froude’s own account of the matter, however, 
relieves us from all necessity of dealing with such non- 
natural interpretations of the ship’s circumstances, by bring- 
ing them (whether justifiably or not remains to be seen) 
within the sphere of known torces and laws. His explanation 
is this—When fluid is in motion the continued change 
(observed experimentally) in the motion of a surface 
particle—upwards and downwards, backwards and forwards 
—implies that it is subject to corresponding accelerating 
forees, so that the action of the particle is no longer that of 
simple gravitation, but that of gravitation compounded 
with some other accelerating force or forces. This com- 
position of forces produces an inclined resultant, the 
direction and magnitude of which express the whole action 
of the particle to which it belongs. To this resultant an 
equal and opposite reaction (the resultant of the derivative 
pressures of the contiguous particles) must be opposed; 
and it is easy to see that the surface of the fluid must be 
at right angles to the direction of these opposed resultant 
forces. From this it will follow that the upward slope of 
the wave surface from the horizontal will measure the in- 
clination of the resultant forces from the vertical. (The 
only defect which we discern in the argument, thus far, is 
the assumption that the resultant fluid force must be equal 
to the resultant of gravity and its allied forces. If these 
resultants were equal forces equilibrium would ensue, 
whereas the argument treats expressly of a particle under- 
going, not only motion, but “ continual change 7 a 
motion.) From the foregoing considerations it appears 
manifest enough that, if a surface particle, or small group 
of such particles, is replaced by a small solid floating body, 
and if that body is of such a form and character that it 
“ axis of equilibrium”) upright in still water, then, when 
floating on the wave slope, it will, in like manner, place 
that axis at right angles to the wave slope. 

Up to this‘point we have no difficulty in assenting to the 
substantial accuracy of Mr. Froude’s view (with the ex- 
ception previously mentioned). We will admit, with him, 
that if we were entitled to treat a ship as a mere surface 
particle in relation to a wave, her position of momentary 
equilibrium (as regards her rotation round a longitudinal 
axis) would be thus satisfactorily defined. But, as we 
said last week, Mr. Froude is too sensible to make this 
assumption without having considered the circumstances of 


| submerged, as well as surface, particles ; and it is at this 
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part of his argument that he fails to carry us with him. 
He admits, as we saw befvre, that in shallow water the 
motions of surface and submerged particles respectively are 
very different ; but it is to the region of deep water that 
the subject really carries us, and there, he contends, the 
conditions of surface particles, and those of particles at 
moderate depths, are not materially different. ‘The remote- 
ness of the “bottom” in deep water prevents it, he 
believes, from limiting the vertical motions of the particles, 
and leaves them as comparatively unrestrained as the hori- 
zontal motions ; so that we may consider the resultant forces 
acting upon particles as deep down as the bottom of the 
largest ship descends to be approximately parallel. It is 
essential to this view, of course, to affirm that waves produce 
considerable vertical motion even at great depths, and this 
Mr. Froude accordingly alleges. Atlantic storm-waves, he 
says, become sensibly modified in form on striking 
‘‘ Channel soundings,” and therefore the particles of such 
waves must be undergoing considerable vertical oscil- 
lations even at depths of 60 or 70 fathoms. Now this is a 
point which we must not too readily concede, for while 
Mr. Froude’s theory depends very much upon it, there is a 
very great deal to be said on the other side. We should 
very much like to know on whose authority, and because 
of what observations, this statement concerning the altera- 
tions of waves on reaching depths of 60 or 70 fathoms is 
made. We are quite aware that waves do produce certain 
disturbances several fathoms down. That these disturb- 
ances happen at depths of at least 15 fathoms is undoubted, 
because water of that depth is often charged during gales 
of wind with the detritus or matter comprising the bottom. 
Moreover, the late Professor Edward Forbes mentions that 
the venus cassina, the shell of a large fish not known to 
live at adepth of less than 7 fathoms, is often thrown up 
during gales on the coasts of Scotland, Ireland, and the 
Isle of Man. Again, Mr. Wilson, the harbour master at 
Holy, Island on the coast of Northumberland, informed Mr. 
Calver, the distinguished Admiralty surveyor, that the 
Pegasus steamer, which sank in 11 fathoms, a little to the 
northward of the Goldstone, lay there till the occurrence of a 
heavy gale from the north-east, when she broke up, at 
high water, part of her wreck being driven ashore. Mr. 
Coode, in his examinations of the Chesil Bank, near Port- 
land, has found proof of wave influence at 8 fathoms 
down ; and Capt. Washington, the present Hydrographer 
to the Navy, found, during nis survey of the North Sea, 
that shingle moved at evena greater depth. But all these 
depths are mere fractions of those to which, according to 
Mr. Froude, wave oscillations descend ; and the phenomena 
mentioned are all such as might result from nearly 
horizontal motions of the deep water, with but little assis 
ance from vertical movements—which latter are what the 
theory under examination requires. But we are not left 
to mere dubitation on this vital point; on the contrary, 
we have distinct evidence in favour of the scruples with 
which we receive Mr. Froude’s view. As long ago as 
1845 the Astronomer Royal stated positively, in evidence, 
that the motion of waves diminish in descending with 
a degree of rapidity that no one would imagine at first. 
“Suppose,” he says, “a wave, 10ft. long from ridge to 
ridge (and the same applies to every wave, except one of 
very great length, like a tidal wave), if you descend 10ft. 
below the surface, the disturbance of water is less than 
;\jth part of what it is on the surface; and if you descend 
l0tt. below that, it is diminished 500 times again—the 
reduction goes on in geometrical progression.” Surely we 
have here a serious interference with the theory of 
* parallel resultants” for several fathoms down! And in 
confirmation of the Astronomer Royal we have the evi- 
dence of the late General Pasley, who, in writing to Sir 
Byam Martin, stated that “it was found by the divers 
employed in removing the wreck of the Royal George at 
Spithead, that the action of the waves was nearly entirely 
superficial—that they could work as effectively in the 
heaviest sea as inacalm.” We are quite certain that 
Mr. Froude, with his acute discernment and cordial love of 
truth, will excuse us for questioning his doctrine with 
adverse evidence like this before us. 

We have dwelt upon this part of the argument because 
if this fails (as it seems to us to do entirely), the whole 
theory fails with it. All analogy between a surface 
particle of a wave and a ship ceases if we show that, 
directly we get below the surface, the conditions of the 
water particles change completely. Nobody knows this 
better than Mr. Froude himself ; but we are sure that those of 
our readers who have followed us intelligently through 
these remarks must see it also, The essence of the theory 
is, that all the particles of a wave which a ship displaces 
are substantially cireumstanced like surface particles, and 
with them have approximately a common direction for the 
resultants of the forces acting upon them. Our argument 
goes to show, on the contrary, that the motions of wave 
particles (and, consequently, the forces acting upon them) 
change with great rapidity as the surface is receded from, 
and that a commonness of direction for their resultant 
forces is, therefore, a sheer impossibility. 

Strongly as we fecl bound, however, to reject Mr. 
Froude’s theory as it stands, we are not disposed to pro- 
nounce the mode in which he has approached the subject 
valueless. It may not be impossible to determine ‘the 
direction of the mean resultant force acting upon a mass of 
particles equal in bulk and in form to the displacement of 
a given ship, although it is not, we fear, so easily deter- 
minable as he fondly hoped. One of the first steps towards 
effecting this will be (as Dr. Woolley sagaciously pointed 
out nearly two years ago) to procure “a deeper insight 
into the constitution of waves than has hitherto been genc- 
rally attained,” and we agree with him in thinking that 
we may look for aid in this respect to Mr. Scott Russell’s 
well-conceived and well-executed experiments. In fact, 





we should like much to see Mr. Scott Russell devoting 
further attention to this ve ry important subject, especially 
since the papers of Dr. Woolley and Mr. Froude have 
Siven so great a stimulus to its study. Nor can we refrain 
irom adding that our pleasure would be greatly enhanced 
if we thought that his other duties were such as to 
enable Canon Moseley to prosecute his useful researches 
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further into this subject. He is already “entitled,” 


to use Dr. Woolley’s words, “to the gratitude of the 
cultivators of this science for his important labours,” and 
no one can doubt that the further application of his great 
knowledge and faculty for research to the elucidation of 
this difficult question would be followed by valuable results. 
Every reader of Dr. Woolley’s paper must have discerned 
the advantage of two such men applying themselves to the 
investigations of these abstruse problems in naval archi- 
tecture. 

We need hardly say that no ordinary powers or systems 
of research will suffice for the thorough settlement of this 
question of the rolling of ships. When we have settled 
satisfactorily the precise nature of wave movements, and 
have determined the laws of equilibrium of bodies floating 
upon waves, we shall still have much left to consider. But 
even before determining these things we have much, very 
much, to learn. No final conclusion can possibly be reached 
until the closest observation and profoundest reflection have 
been dovoted to the nature of the phenomena involved. 
Mr. Froude himself has shown, with admirable clearness, 
that conditions little anticipated may really hold in such 
cases. ‘This he has illustrated by describing circumstances 
in which it would be true to say that a ship of ordinary 
form possessed no stability when floating in a fluid, and 
other circumstances in which it;would be equally true to say 
that she possessed very much more than her usual natural 
stability. These circumstances are such as would result, 
toa greater or less degree, from the very nature of those 
fluid oscillations which belong to wave mofions, as may be 
readily explained with the aid of Mr. Froude’s excellent 
exposition. One of the most prominent features of wave 
motion is the rise and fall of the surface particles of the 
water, from hollow to crest, and from crest to hollow. As 
these particles thus pass from one position of momentary 


rest to another, there must be points during their rise and | 


fall at which their vertical velocities respectively become 
greatest. Below these points, when rising, they must be 
acquiring increased velocity, and, when falling, must be 


losing velocity; and, similarly, above these points,when rising, | 


they must be losing velocity, and, when falling, acquiring 
it again. ‘These variations in velocity must, of course, 
result from variations of vertical pressure, and a very little 


reflection will show that these variations in the vertical | 
pressures must be attended by corresponding changes in | 


the mutual pressares of the particles amongst each other ; 
and if we suppose a small body to be floating on the fluid, 
the pressures exerted upon it by the fluid will necessarily 
change in exactly the same manner, and to exactly the same 
extent. 

It will serve to make this important matter more clear 
if we borrow an illustration employed by Mr. Froude, and 
consider what must happen if a bucket of water be 
attached to the top of the piston rod of a vertically-acting 
steam-engine—a position which, in so far as vertical motion 
only is concerned, may be taken to represent fairly the 
circumstances of a similar volume of water when under- 
going wave motion. In sucha case, by varying at plea- 
sure the speed of the reciprocations, we might easily arrive 
at a velocity such that, at the summit of cach stroke, the 
bucket should be actually drawn away from its contents 
faster than they can follow it in virtue of gravitation; or 
we might select exactly such a speed of a reciprocation 
that the contents of the bucket would just, and only just, 
keep company with it at the summit of the stroke. On 
this latter supposition, it is plain that the particles of the 
water would, at the moment, absolutely fail to press at all, 
cither against the bottom or sides of the bucket, or against 
each other, or, finally, against any immersed floating 
body, though, at the same time, ‘such a body would not 
acquire any increased immersion for want of support, 
because it would be divested of its power of pressing 
against the water, just as the water would be divested 
of its power of pressing against the body. But 
though the loss of support would thus not cause any 
increase of immersion, it would, as Mr. Froude points out, 
cause an absolute loss of stability in the floating body, how- 
ever stable it might be in stationary water; so that a 
model of a boat floating in the water, when passing through 
this momentary condition, might be blown over by the 
very slightest puff of wind upon her. Similarly, at the end 
of the down and the commencement of the up-stroke, if the 
same speed of reciprocation were maintained, the mutual 
pressures of the particles of water against each other, 
and their pressure against the sides and bottom of the 
bucket, or against any fioating body, would be dowbled in 
virtue of the same conditions, which, as we have seen, would 
neutralise their pressure in the former case; and the 
stability of the floating body, which there vanished, would 
here be in like manner doubled. ‘The model would stand 
up under twice as great a wind as she would bear in still 
water, 

These considerations show that the water in which a ship 
is floating may vary greatly with regard to what Mr. Froude 
has aptly denominated its “hydrostatic tension ;” and 
these varying degrees of tension in the fluid may manifestly 
produce important modifications in the virtual stability of 
the ship. ‘his is, we believe, an entirely novel feature in 
the investigation of the general problem, and is due to the 
thoughtful exercise of Mr. Froude’s abilities upon a subject 
which lies somewhat apart from his professional avocations 
as anenginecr. It serves well to show how intricate a 
matter has to be explored, and how penetrating must be 
the research which shall explore it successfully. 

ENGINEERING InstRUCTION. — Few persons can have visited the 
ancient city of Chester without observing from the northern part of 
the city walls a remarkable cluster of buildings, situated at a short 
distance beyond the junction of the Liverpool and Park Gate Roads, 
Here has bee u formed a school, py sessing fe atures peculiar to itself, 
and the development of instruction specially adapted for engineering 
and scientific pursuits has, we believe, been successfully accomplished. 
All the pupils live within the walls. They have the advantage of 
a well fitted-up laboratory, and the use of an excellent collection of 
mechanical and engineering apparatus; and a personal inspection of 
the whole of the arrangements of this well-conducted establishment 
enables us to state that it affords opportunities well worthy the con- 
sideration of parents whose sons may, in any degree, need the 
benefits of scientific instructions. —Birmingham Gazette. 


IRON SHIPS AND THEIR PROTECTION FROM 
FOULING, 

Ar the meeting of the Royal United Service Institution, on May 
30th, 1861, Mr. Grantham said, In addressing the meeting this 
evening, my object is rather to speak generally upon the subject of 
hulls, and if you would permit me I will speak of the model which is 
before me merely as an incidental question rather than as a pro- 
minent one. I will not occupy many minutes with the description 
of that portion of the subject, if you will allow me a few words upon 
the subject of hulls generally. I believe it to be even of more im- 
portance for discussion before the public than that of plates, and I 
am very glad of this opportunity of saying a few words upon it. 

The subject, as you have wisely decided, divides itself into two 
questions, the armour-plates and the hulls. Upon the question of 
armour-plates I have always felt that the Admiralty were themselves 
the best judges—they alone can conduct the experiments on a scale 


that will be at all satisfactory in giving results ; but upon the subjec 
of hulls we practical men, who have been for a great portion of our 
lives engaged in watching the progress of iron ships, in designing 
and building them, may come in, and, I think, afford material assist- 
ancetothe Government in considering whether the hull itself is to be of 
iron, or whether the old system is to be continued. Upon the subject of 
iron hulls | have myself no doubt whatever. Upwards of thirty years’ 
watching their progress has completely satisfied me, that the hulls of 
all ships will ultimately in this country be built of iron. We have, 
indeed, many difficulties to contend with, but I know, and I have 
seen, that these difficulties one by one have given way to the 
necessities of the case, or to the acknowledged superiority of the 
material for building ships. It need not be raised as an objection 
to a system like this that men only adopt it when they are forced 
| into it. We seldom do in this country adopt great improve- 
| ments without a necessity arising for them. The early adoption 
of iron ships was entirely from necessity. Men were beginning 
to navigate rivers and difficult places, and they soon found 
that iron was much better, in point of lightness and also in dura- 








bility, than wooden ships for such purposes; they therefore adopted 
| them not from choice, but from necessity and from competition, 
| Armour plates themselves of later times have, I think, been adopted 
| from necessity, not from choice. Our neighbours over the water 
have adopted them, and therefore we felt ourselves compelled to 
adopt them also. And in the great race of competition which arises, 
| both commercially and politically, though slow to begin in such 

matters, we generally are soon in the front ranks, and | doubt not 

that. we shall take the lead in this question also, especially as the 
| material and the means of working the material are near at hand. 

I have learned out of doors that serious questions have been 
raised in this room as to the propriety of Government building the 
hulls of ships of iron. I believe the question of armour plates is 
| almost by common consent admitted as one that must have its run; 

but the Audis of ships are still questions in dispute, and 1 have 
| learned that very strong opinions have been given against the 
adoption of iron for the hulls of her Majesty’s vessels. Upon 
| this point I wholly differ from the objectors. In the first place I 
| believe it will be soon felt, and but few years will pass over us before 
we shall feel it, to have been the most barbarous mistake to clothe 
| ships with 1,000 or 1,500 tons of iron merely for armour, wholly 
| irrespective of any strength which that plating gives to the ship; 
as it is now, these plates are found to be a great source of straining 
to the ship, if the ship herself is not exceedingly strong. Now, if 
we adopt iron hulls, it is quite clear that the combination between 
the iron hull and the armour plate becomes quite a different story. 
We shall no longer require those long bolts, which will soon work 
loose, but we shall have one solid compact body, one homogeneous 
mass. Some of the difficulties which have been started in this room, 
such as they have been reported to me, are, I think, of that nature 
which have been so often answered, and, in my mind, so satisfac- 
torily answered, that I really would not occupy the short time 
of this meeting by even referring to the great mass of them; 
they have been over and over again refuted — they enter 
into the very history of iron ship building; and to touch upon 
them, even, would ‘be to bring up again the history of the 
principle itself, and, therefore, so far as the answering these 
objections is concerned, I will not venture to do it; I prefer to 
offer you a few facts and the opinions of men who formerly noto- 
riously opposed iron ships, and who have only come to the conviction 
that iron hulls must be adopted from feeling that the fact of their 
superiority has been so established that they could not resist the 
conviction which was forced upon them. Now, there is a class of 
men who, like those gentlemen connected with the navy, have for 
along time felt that they could not — iron ships; those gentle- 
men are the great shipowners of the kingdom, who have owned 
the large mass of sailing ships which go to all parts of the world, 
carrying the most valuable cargoes. ‘These gentlemen have, as 
body, including the under-writers, opposed the introduction of iron 
ships. It was only the necessity of the case in the adoption of 
steam that forced iron ships upon us, and we have for some timo 
made up our minds to have nothing but iron ships for steam purposes. 
But still these men to whom I refer too strongly held out in many 
cases, and I think the opinion of three gentlemen such as 
have described will have some weight with this meeting. They are 
of the class I have named; none of them own steamboats, they are 
all sailing-ship owners; men of great practice in wooden ships, 
brought up all their lives in the midst of them, no doubt having 
strong opinions against iron ships. Now, if you will allow me, you 
will hear what they say: their letters are not very long, but | think 
they are so strong that I could not answer the objections that have 
been raised more easily than by referring to those documents; they 
have been written within this month. The first is by a very large ship- 
owner of this class, a member of the well-known firm of Charles 
Moore and Co., of Liverpool. Mr. Carlyle writes :— 


“ Liverpool, 26th April, 1861. 


“Dear Sir,—I have your favour of the 20th inst., and, in reply, 
have much pleasure in giving our views about iron ships. 

“We commenced building them in 1852; have built seven, and 
have two more on the stocks; their tonnage have been from 1,200 
to 1,800 tons cach, and we have employed them in the East India 
trade, mostly to Caleutta. 

“ Since first commencing with iron ships we have been fully con- 
vinced of their superiority over wooden ones, but for some years 
we were partly kept back by the prejudices of shippers and under- 
writers ; these have now happily not only been removed, but have 
been succeeded by a decided preference for iron ships, and this, 
combined with our own experience of them, has led us to the de- 
termination not to build any more wooden ships, but to confine our- 
selves exclusively to iron, © Their advantages are manifold, ; 

“They are more durable, not liable to dry rot or worms, require 

no copper ig and caulking, when any damage is sustained you can 
get at it and repair it locally, without pulling out long shifts of 
plank ; in fact, a comparatively small outlay will keep them in good 
order. . 
: wither are much stronger, and not so liable to strain, indeed 
they may take the ground, if not rocky, even wh n_ loaded, with 
impunity, where a weoden ship would almost go to pieces; indeed 
wooden ships seem only capable of sustaining weight when afloat, 
and almost de pend on the pressure of the water for keeping them 
together, : 

“] may further remark that we have for eight or nine years been 
using iron lower masts, they are much lighter and_ stronger than 
wood, and not more expensive, if required of large size. We con- 
sider them very much more durable than wood. We never intend 
to put a wooden mast into a large ship again; indeed, we are now 
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making our topmasts of iron, and our lower and topmast yards of 
homogeneous metal. “T am, dear sir, 
“ Your most obedient servant, 
“Ros. CARLYLE. 

“ John Grantham, Esq., C.E., London.” 

The next letter is written by the largest owner, I believe, of iron 
ships in the kingdom, Mr. William Edward Bates :— 

“ Liverpool, April 20, 1861. 
“ My dear Sir,—I have your note. I have twelve iron ships, the 
. 2,350 tons O.M. 
largest is {ri60 » NM. 

“T have owned iron ships now for eight years myself, but I have 
been connected with those that have had them for eighteen years. 

“You cannot, in my opinion, compare iron with wooden ships 
at all, the difference is so great. For instance, the ship alone, 
named The Bates Family, got on the Pluckington Bank with 
3,400 tons of cargo on board from Bombay; she came off with the 
tide, went into dock, and discharged her cargo in most beautiful 
order; went into graving dock for examination and painting, was 
surveyed most minutely, and found not to have injured herself in 
the slightest. Had she been a wooden ship she would have broken 
her back in two minutes, as the Gladiator did on the same bank 
about ten months before this time, went into John Laird’s graving 
dock at Birkenhead, and cost the owners and underwriters some- 
thing like £10,000 for repairing her. 

“znd. They are not half the expense to keep up; no carpenters, 
no coppering, no dry rot, no caulking, good iron masts, bowsprit, 
and lower yards; these last as long as the ship; good iron wire 
rigging (standing). 

“3rd. They deliver their cargoes in much better order than 
wooden ships. 

“4th. Were our men-of-war built of iron, iron masts, &e., my 
opinion is that our naval expenditure would dwindle down to one- 
half of what we now pay; there would be no dry rot, worm-holes, 
or things of this kind, “Yours obediently, 

“John Grantham, Esq.” “ Epwarp Bates, 

He then speaks of an accident which occurred to one of his iron 
ships on a coral reef, and which, he says, was superior to any 
wooden ship, from the way in which she stood, but that is always 
a matter of conjecture when ships go upon rocks; but the next 
letter is written by the chairman of the Shipowners’ Association at 
Liverpool, and his opinion is therefore entitled to great respect. 
He, however, writes in a different strain, not prejudicially to iron, 
but not as an owner of iron ships; he is a very large owner of 
wooden ships, and you will hear what he say 

“ My dear Sir,—As I have only one iron ship, my experience of 
them is very limited, particularly as she is now only on her first 
voyage. : 

“It won't do to ‘halloo until I am out of the wood;’ but I have 
seen for some time the advantages of iron ships over wood in dura- 
bility, carrying capacity at same tonnage, saving in cost of repairs, 
&e. &e., that 1 should be very wrong to build another ship of wood. 
There is only the ‘ fouling’ against them, which none of the patents 
yet get over, for where they do claim to have done so, it was the 
action of the tides in fresh water rivers that has cleaned their 
bottoms—to wit, Calcutta; but take Aden, and barnacles 4in. 
long (truly) T have seen come off their bottoms. For Calcutta trade 
iron ships answer splendidly; and for that trade half a dozen iron 
ships are now built and owned here for one wooden one, but the 
Londo ners stiil seem to stick to wood. My opinion is, iron ships 
will be the salvation of England in the great race of competition, 
and J only hope Brother Jonathan will stick to his ‘ heavy protec- 
tive duties,’ and continue to grant registry only to ships built in the 
States, when British shipowners will maintain the supremacy of 
the seas in spite of the ruinous legislation of the past few years. 

“Tam, yours faithfully, 

“John Grantham, Esq.” “James BEAZLEY. 

I will not enter into his politics, but the feeling he has with re- 
gard to iron ships is evident. 1 quite feel, with him, that in the 
race of competition, whatever may be the course pursued by diffe- 
rent nations, we have the lead. 1 believe the same argument applies 
strictly to our neighbours, and that we shall have the superiority 
in this respect in the great race of competition, and I may say gene- 
rally that | approve of iron ships, as being better, stronger, more 
durable, more easily kept in repajr, with much less wear and tear 
than wooden ships—indeed, they have every advantage over 
wooden ships. I believe the argument applies as well to ships in 
the navy as to ships in the merchant service, for I can see no mate- 
rial reason why they should answer in one and not in the other, 
There is, however, one disadvantage. No one can deny the disad- 
vantage ; it is no use blinking the question. We have never, any 

of us who are advocates of iron ships, thought it desirable to un- 
derrate that objection, because we hoped that something or other 
would arise to remove the difficulty. This difficulty is felt 
especially with ships going long voyages and into tropical climes. 
I am told that Captain Halsted raised this as a great objection 
to iron hulls in his last paper. Ido not know how he applied it, 

















but | was told that he spoke of fouling as being one of the objec- 
tions against a skip like the Warrior. He will correct me if lam 
wrong in this statement. 

Capt. Halstead: I merely stated that it isa great disgrace to us 
that it still remains. 

Mr. Grantham: It is the difficulty—-it is the incubus that is on 

the minds of all of us, and we cannot shake it off—that ships going 
to foreign climes, unless they can go straight from one port to 
another, and into fresh water rivers, must become foul. 1 believe 
this, that there is no remedy yet invented for keeping ships clean, 
nothing at all approximating toa remedy, except that of copper. 
But it has been found that copper close to iron is inidmissible. We 
have attempted many remedies, especially with regard to copper. 
We have had oxide of copper, and other things mixed with solutions, 
applied to iron ships; they are not any better than other materials. 
The only approximation we have made to keeping the ship clean is 
that which makes it most like a polished surface, where things could 
not so easily adhere; still a ship lying in foreign stations will foul. 
Now, the remedy, so far as I know, is to copper them, and I think | 
have introduced a system of coppering an iron ‘ship which is ad- 
missible. 1 will first of all describe it, and then give you an illustra- 
tion of this fact as a matter of experience. I am now supposing that 
I am dealing with an armour-ship, when the armour is allowed 
to zo some 6ft. below the water-line; it is only from that 
point that I start with the suggestion that | am = about to 
make, because ships can always be kept clean without much 
trouble a few feet under water; I therefore start from that 
point. The appearances which the method would present 
would be, therefore, unobjectionable, if there were any such 
objection raised, and not only so, but the application 1 make some- 
what corresponds with the thickness of the iron plate. 1 start by 
riveting to the outside, iron ribs rolled of the proper form. These 
are made for the purpose of retaining a system of wooden wedge- 
work—blocks of wood, say 4in. in thickness; they are formed 
by machinery, and to a mould, therefore, they are not. at 
all expensive. The timber used may be pine, and when 
made the wedges are simply driven in, but with great power, 
because, being made rather too large, they become very tight. The 
inner frame of the ship is reduced in proportion to the additions 
made on the outside, so that the vessel is not increased in weight or 
incost. ‘To this inner frame of wood is secured by brass screw- 
bolts a plank sheathing, the whole being well coated as the wood is 
applied. 1 have had an iren model made where iron ribs were 
used, and the whole became so compact and solid that nothing but 
cutting it out with a chisel could remove it. 





Having done this, and the whole being re-coated again, and every 
pains taken to make it perfectly solid, and free from any communi- 
cation with the iron, it is then coppered in the usual way. 

There is an objection still to be overcome, and that is, there will 
be points at which the copper will come in contact with the iron— 
for instance, at the stern-post, which does not admit of being 
sheathed. ‘That difficulty, however, is easily got over in this way ; 





the whole of the stern-post should be cast of strong tough bell-metal, 
apparently an expensive process at first; but you will find, if you 
go into the calculation, that it is not much more, if any more, 
expense than the present system; whereas great advantages 
will be attained by having castings instead of the cumbrous heavy 
forgings which are at present applied. That is the only practical 
difficulty which meets us. 

I need not go further into the explanation, because all practical 
men here will at once see what is designed by this scheme. I may 
say the whole thing becomes a solid mass; I ask, where is any 
objection of a practical character. But there are two points that 
require explanation. First, Is there any communication of an 
injurious effect likely to take place between the copper and the iron ? 
To answer this, I have lately had areport from two ships which 
were built in the years 1850 and 1851; one of these, a sea-going ship, 
is now owned by the East India Company; it was built entirely of 
iron ribs, and she had plates running fore and aft on those ribs, so 
that her frame became very solid; it was not plated entirely; there 
were strips of plates run round the ship to hold the frame together— 
ribbon plates, I suppose I may call them; over this was planking. 
These vessels were merely planked in the ordinary way with 
one plank, and they were coppered ; two of them had been fora long 
time in the East Indies. One of them has lately been wrecked and 
broken up; the other is still in good order. After the one which 
was wrecked was broken up, it was found that the iron bolts which 
secured the planks to the frame were wasted at the outer end near 
the copper; of the ship still sailing the report is, that she requires 
new bolting after ten years’ service in that country. That is the 
only objection that has yet arisen ; the plates and the angle iron inside 
is as good as ever. The one owned by the East India Company is 
employed as a transport and in various ways. She has been on reefs 
and all sorts of things, but both ships showed the same results— 
the iron work was perfectly good. 

These had bolts, which I entirely avoid in my system, and which 
I think to be utterly inadmissible; yet these ships were in per- 
fectly good order after ten years’ work, with the exception of the 
bolts. I feel that this is a very strong illustration, because I have 
here, as I think, a far superior plan, avoiding the objectionable 
points. 

Now there is one other remark which I would make about this; 
it has been raised as an objection that iron ships, when striking on 
pointed rocks, are easily penetrated. It is what we acknowledge to 
be a weakness in our ships that, though much stronger generally 
on sandbanks, as a whole, than wooden ships, yet it is easier to 
knock a hole through their bottoms than in those of wooden ones. 
We find it to be so. It isa thing I have myself acknowledged 
in all my publications on the subject, and have never concealed, 

Now, I think if we had 6in. of plank well secured to the bottom 
of the ship, it would be some protection, and it certainly would 
be no disadvantage; I therefore claim it as an advantage to 
have the sheathing outside rather than otherwise. With regard 
to the cost of this plan I have made an estimate, both of 
cost and weight, and submitted it to the Plate Committee, and I 
believe it has made a favourable impression. The weight of the 
wood, such as you see here designed upon a ship of 3,500 or 
4,000 tons, is about 180 tons weight. I think it will not be difficult, 
seeing what protection this gives to the ship, to reduce the weight of 
the ship, supposing she is constructed on purpose, to the same 
extent; and, if you make a calculation, you will see that 180 tons of 
iron would be more costly than 180 tons of wood ; under these cir- 
cumstances the cost is not greater, the weight is not greater, and I 
believe it to be an entire remedy for the fouling. I believe, also, that 
the ship itself would last longer than without it. I know that 
careful painting so completely preserves the outside that it is a 
question of minor importance; but the fouling is of great impor- 
tance; I, therefore, earnestly recommend this plan to notice. Ihave 
kept it back for many years. I published it some years ago, but I 
have kept it in the background because I felt that the Government 
were materially interested in the question, and that they must be the 
first to introduce it into this country. 1 know it would be good for 
other vessels, but it is too great a question for any but a Government 
to take up; and, if they do not take it, there it may rest. 
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Grants of Provisional Protection for Six Months. 


1614. Ropert Moore, Cannon-street West, London, ‘‘ Improvements in the 
construction, steering, and propelling of ships and other floating bodies 
and appliances adapted thereto.”—Petition recorded 24th June, 1861. 

1618. WILLIAM Epwarp Grpar, Wellington-street, Strand, London, “ Im- 
proved means or apparatus for doubling and twisting the threads of any 
textile matter with any material susceptible of being carded or combed.” 
—A communication from Joseph Seraphin Mansion, Passage des Petites 
Ecuries, Paris.— Petition recorded 25th June, 1861. 

1656. SAMUEL MippLeTon and Joun Wricnt, Bridge-street, Blackfriars, 
London, ‘‘ Improvements in apparatus for the manufacture of boots and 
shoes.” —Petition recorvied 23th June, 1861. 

1807, Bexsamin Jounson, Surrey-place, Kennington Park, and WILLIAM 
Henny Anprrson, White Cottage, Stockwell-place, Surrey, ** Improve- 
ments in pianofortes,”— Petition recorded 18th July, 1861. 

2164. Hivrotyte Lecaupey, Wellington-street, Strand, London, “ Improved 
apparatus for succouring persons interred before life is extinct.”—A com- 
munication from Raymond Malerille, Bordeaux, France.—Petition recorded 
30th August, 1861. 

2135. WintiaM CLARK, Chancery-lane, London, ‘‘ Improvements in signal 
apparatus applicable for the prevention of railway train collisions.”—A 
communication from Mr. Antoine Grivc!, jun., Boulevart St. Martin, 
Paris —Petition recorded 2nd September, 1301. 

24. Marc AntToIne FRANCOIS MENN Rue de l’Echiquier, Paris, ‘ Im- 

provements in the application of the Archimedean screw to the produe- 

tion and transmission of motive power, and in the apparatus connected 
therein.”—A communication from Julius Sturm, Mannheim, Baden.—Pe- 
tition recorded 6th September, 1861, 

2230. Joun CAaRrrenpALe and Tuomas Muppieton, Sheffield, Yorkshire, 
* Improvements in means of producing raised chasing on copper, silver, 
and Britannia metal by the application of pressure.” —Petuin recorded 
7th September, 1861. 

. CHARL : Salford, Lancashire, ‘* An improved method of, and 
apparatus for, indicating the position of sunken ships or other vessels.” 

2283. HENRY Dixon, Pendleton, and Joun RowinsoN RENNER, Liverpool, 
Lancashire, “ liprovements in the mode of, and apparatus for, car- 
bonising sawdust and other vegetable substances,” — Petitions recorded 13th 
September, 1861, 

2801, WILLIAM STEWaRT, Peckham, Surrey, ‘Improvements in apparatuses 
for supporting persons in and for enabling them to progress through 
the water.” — Petition recorded 16th September, 1861. 

2325. George Wire, Pancras-iane, London, ** improvements in apparatus 
for filtering or purifying water or other uids.”"—A communication 
from Mr. Jean Antoine Victor Burg, Paris.—J/etition recorded 18th Sep- 
tember, 1861, 

2382. THomas Davey, Tucking Mill, Camborne, Cornwall, ‘‘ Improvements 
in the manufacture of safety fuses, parts of which are applicable to the 
manufacture of pipes and tubes of lead, and other sofc metal, gutta- 
percha, caoutchouc, bitumen, and earthenware.”"—FPetition recorded 24th 
September, 1861. 

2424. SAMUEL WILTON Rix, Beccles, Suffolk, ‘‘ New and improved methods 
of attaching or fixing woodwork, ironwork, fittings, or furniture to wails 
or buildings.”—A communication from John Ackrill, Charles Maple- 
stone, and Frederie Xaweran, Melbourne, Bourke, Victoria. —Petition re- 
corded 28th September, 1861. 

2457. Jonx Ambrose Corry, Providence-row, Finsbury, London, ‘ Im- 
provements in engines or apparatus for obtaining the motive power of 
steam, water, air, gas, or fluids.” 

2458. Riciiarpd AKcHIBALD BRoomay, Fleet-street, London, ‘‘ Improvements 
in the manufacture of tigured coloured fabrics, and in machinery em- 

ployed therein."—A communication from Edme Germain Bossuat, 
Paris. 

2460. Epgar Brerrit, King William-street, London, ‘Improvements in 
machinery employed in cutting hollow and solid corks.”—Peitions re- 
corded 2nd October, 1861. P 

2469. Ropert Joun ELLERsHAW, Leeds, Yorkshire, ‘‘ An improved machine 
for expressing oil.”—Petition recorded 3rd October, |8U1. 

2482. THOMAS GouLSTON GuisLix, Hatton-garden, London, ‘* Improvements 
in the treatment or preparation of certain foreign plants or vegetable 
substances, and of the application of the same to various useful purposes, 
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for which horn, shell, whalebone, indurated leather, fish skin, ivory, 
bone, hard wood, and compounds of india-rubber or gutta-percha, have 
hitherto been employed.”—Petition recorded 4th October, 1861. 

2492. Joun Scott Couuins, Liverpool, Lancashire, “‘ An improved appa- 
ratus for reefing and furling the sails of ships and other vessels,”—Peti- 
tion recorded 5th October, 1861. 

2508. JOHN CHAPLIN WILLSHER, Petches, Finchingfield, Essex, “ Improve- 
ments in the construction of combined threshing and dressing machines,” 
—Petition recorded 7th Octuber, 1861. 

2508. HENRY WILLIS, Albany-street, Regent’s Park, Middlesex, ‘‘ Improve- 
—_ in the construction of organs.”—Petition recorded Sth October, 


861. 

2514. RopeERT WILLIAM Srevier, Guildford-street, Russell-square, London, 
“‘ Improvements in batteries for the purposes of war.” 

2515. Isuam Baoes, Green-terrace, and James Tuomas Parkes, Almorah- 
terrace, Middlesex, ‘‘ Certain improvements in the manufacture and 
treatment of india-rubber and vulcanite as applied to various purposes.” 
— Petitions recorded 9th October, 1861. 

2535. JAMES Downs, Kingston-upon-Hull, Yorkshire, ‘ Improvements in 
pumps and stops used for working hydraulic presses.” 

2539. ABRAHAM ENGLISH, Hatfield, Herts, ‘‘ Improvements in reins or ap- 
paratus for preventing harnessed horses from falling.”—Petitions recorded 
Oth October, 1861. 

2545. Joun CLARK, Glasgow, Lanarkshire, N.B., “ Improvements in electric 
telegraph apparatus.” 

2552. HENRY NELSON, Manchester, ‘‘ Improvements in machinery or appa- 
ratus for punching washers for throstles and other similar purposes.”— 
Petitions recorded 12th October, 186!. 

2557. Epovar» RENE MARIE VIGNERON DE LA JOUSSELANDIERE, Nantes, 
France, *‘ Improvements in machinery for weaving cords and ropes.”— 
Petition recorded 14:h October, 1861. 

2569. WILLIAM EDwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in the condensers and condensing apparatus of steam engines.”—A com- 
munication from Francis Bowes Stevens, Weehawken, New Jersey, U.S, 

2570. RICHARD ARCHIBALD BRooMAN, Fleet-street, London, ‘* Improvements 
in the method of, and apparatus for, propelling ships and vessels.”— 
communication from Charles Alexandre Séraphin Victor, Marquis de la 
Baume, Paris.—Petitions recorded 15th October, 1861. 

2572. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘* An improve- 
ment in plates for the table."—A communication from Victor Antoine 
Marcelin, Paris. 

2578. WILLIAM CLARK, Chancery-lane, London, “‘ Improvements in the 
means or apparatus for closing and securing mail bags and other pack- 
ages."—A communication from #Jean Remy Boubilla, Boulevart St, 
Martin, Paris.—Petitions recorded 16th October, 1861. 

2581. REUBEN HaYEs, Manchester, “‘ Improvements in gun and ammunition 
carriages.” 

2583, WILLIAM THOMAS WESTON, Trafalgar-square, London, ‘‘ Improvements 
in screw wrenches.” 

2584. WILLIAM WELCH, King-street, Southsea, Portsmouth, Hampshire, 
** Improvements in marine screw propellers.” 

2586. CHARLES DE GRoore, Brussels, Belgium, “ An improved instrument 
for corking bottles and other vessel 

2587. Joun TATTERSALL, Preston, Lancashire, ‘“‘ Improvements in the con- 
struction of carding engines used in the preparation of cotton and other 
fibrous substances for spinning.” 

2589. Tuomas Epwarb Merritt, Rochester, Kent, ‘‘ Improvements in ap- 
paratus for obtaining motive power.” 

2590. Ropert Aytoun, Edinburgh, Mid Lothian, N.B., ‘‘ Improvements in 
apparatus to be applied to chimneys or flues for improving the draught 
therein, and for preventing down draughts or the descent of smoke into 
apartments.” —Petitions recorded 17th October, 1861. 

2592. HENRY JOHN Distin, Great Newport-street, Leicester-square, London, 
“Improvements in metal musical wind instruments.” 

2597. JouN GoucnER, Worksop, Nottinghamshire, ‘‘ Improvements in the 
beaters and drums used in threshing machines.” 

2595. Epwarp Pryton, Birmingham, “ Improvements in the frames of 
metal bedsteads.” 

2597. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, “ Improvements in apparatus for the simultaneous manufacture 
of white lead and vinegar.”—A communication from Robert Rowland, 
New York, U.S. 

2598. CHARLES HERBERT Hott, Huddersfield, Yorkshire, “‘ Improvem 
in steam engines and boilers, and in apparatus connected therewith, 
part of which improvements is also applicable to raising and measuring 
fluids generally.” 

2600. WILLIAM SADLER, Tredegar-place, Bow-road, Middlesex, ‘‘ Improve- 
ments in armour plated ships.” 

2601. Patrick Ropertson, Sun-court, Cornhill, London, ‘‘ Improvements 
in the manufacture of cartridges.”—A communication from Algernon 
— Middletown, Connecticut, and Lorenzo Dow, Topeka, Kansas, 

















2603. Tuomas WILLIAM Cowan, Kent Ironworks, Greenwich, Kent, ‘ Im- 
provements in the construction of breech-loading ordnance.” 
2604. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
” m2 ioati 


in braiding hi A « tion from Thomas James Sloan, 
Paris 





2606. CHARLES CuEYNE, Great George-street, Westminster, and Tomas 
Bresy Mose.ey, Lewisham, Kent, *‘ Improvements in the construction 
of apparatus for signalling on railways, by which improvements the sig- 
nalling apparatus is rendered self-registering or recording, and also 
applicable for measuring and recording the speed of passing trains, and 
the time of their passage, part of which improvements is applicable for 
recording the speed of trains where signalling is not required.”—Petitions 
recorded 18th October, 1861. 

2607. James WEBSTER, Birmingham, ‘‘ Improvements in manufacturing 
oxygen gas and obtaining certain other products.” 

2699. Ropert Musuet, Coleford, Gloucestershire, ‘‘A new or improved 
manufacture of titanic pig metal or alloy of titanium and iron.” 

2610. TurormLe Lereintevr, Paris, ‘“‘ Improvements in fastenings for 
gloves, belts, and other articles.” 

2611. TuomMas FEaARNLEY, Arcadia-street, Manningham, near Bradford, 
Yorkshire, ** Improvements in steam hammers.” 

2613. JOHN MARSHALL, Savill-row, St. James’s, Westminster, “ The col- 
lection, concentration, and transmission of sound, so as to facilitate the 
hearing thereof.” 

2615. Joun Watxwricut, Connaught-place} West, Middlesex, ‘‘ Improve- 
ments in ventilating rooms and buildings.” 

2616. CuarLes DE BeKeve, Dowgate-hill, London, ‘‘ Improvements in 
sleeper chairs for the permanent-way of railways.” 

2618. WittiaM CoLtporNE CambBriner, Bristol, ‘An improvement in the 
construction of harrows 

2618. Freperick Joun Evans, Gasworks, Horseferry-road, Westminster, 
“An improved mode of, and apparatus for, carburetting gases for the 
purpose of illumination.” ’ 

2619, Hexny BLOxAM, jun., Shrewsbury, Shropshire, ‘‘ Improvements in 
sights for rifles and ordnance.”—Petitions recorded 19th October, 1861. 

2620. Henry LampLoven, Holborn-hill, London, ‘ Improvements in the 
means for igniting the wicks of candles and lamp wicks.” 

2621. CoLIN McDovuGALL, Manchester, ‘‘linprovements in connecting and 
fastening the bands of covered steel or other materials used for crino- 
lines.”’ 

Jous Situ, Bradford, Yorkshire, “‘ Improvement in machinery or 
apparatus for combing cotton and other fibrous substances.” 

2623. Josian Timmis SMitu, Barrow-in-Furness, Lancashire, ‘‘ An improve- 
ment or improvements in collecting the inflammable gases evolved from 
blast furnaces.” 

2.27, Wittiam Epwarp GEpGE, Wellington-street, Strand, London, ‘‘ Im- 
provements in the manufacture of flannel.”—A communication from 
Jean Pierre Manichon, jun., Rheims, France. 

2630, NICHOLAS DORAN PrRopY MAILLARe, Dublin, ‘‘ Improvements in 
ploughs.” E 

2632. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘“ Improvements 
in apparatus for facilitating the passage of trains up steep gradients on 
railways.”—A ion from Thomas Agudio, Turin, Italy. 

2634. WiLL1aAM CONNELL, Sewardstone Mills, Essex, ‘‘ Improvements in 
machinery or apparatus for washing fabrics, yarns, wool, clothes, and 
other similar articles." —Petitious recorded 21st October, 1861. 

2635. HekBERT Frost, Manchester, ** Improvements in apparatus for mea- 
suring fluids.” 

2637. Kopert Musnet, Coleford, Gloucestershire, “ An improvement or 
improvements in the manufacture of a certain metallic alloy.” | 

9639. HeNry May, Eagle Factory, Tewkesbury, Gloucestershire, “ Ime 
provements in goloshes.” 

2641. RicHaRD ARCHIBALD Broomay, Fleet-street, London, “ Improvements 
in reaping machines.”—A communication from Cyrus Hall McCormick, 
Chicago, U.8S.—Pe.itions recorded 22nd October, 1861 


Inventions Protected for Six Months by the Deposit of Complete 
Specifications. 

2669. Exocn CuamBers, Melbourne, Victoria, ‘t The use of hydraulic power 
for the breaking, crushing, or pulverising of quartz, blue stone, or other 
stone or mineral of any description, and the use of a wrought iron lever 
or jaw in machines for crushing quartz or other mineral, and the use of 
stcel teeth and steel shield pieces for the levers or jaws in such machines. 
—Dep sited and recorded h Oc ober, 1361. ps 7 

2683. MARC ANTOINE Francois MENNoNS, Rue de l'Echiquier, Paris, “Tm- 
proved apparatus for ascertaining the presence and degree or cessation of 
Vitality in the human body and in animals of the higher class, applicable 
to the semeiosis of health, disease, and death.”—A communication from 
Léon Victor Collongues, Grande Rue Passy-lez-Paris, France,—Deposited 
and recorded 26th October, 1361. 
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2686. Jean Lovuts Sicarp, South-street, a London, “ An improved 
apparatus for purifying, measuring, and weighing grain, and oleaginous 
seods.”=—Deposited and recorded 26th October, 1861. ‘ 





Patents on which the Stamp Duty of £50 has been Paid. 
2409. WiLLIAM Munro, Bartholomew-close, London.—Dated 28th October, 


2420. Ropert WILSON CHANDLER, Bow, Middlesex, and Tuomas OLIVER, 
Hatfield, Herts.—Dated 29th October, 185s. 

2628. James Easton, sen., and CHARLES Epwarps Amos, Grove, South- 
wark.—Dated 19th November, 1858. 

2413. WittiaM KirraGe, Goulston’s-buildings, Bermondsey New-road, 
Surrey.—Dated 29th October, 1858. 

2458. JOHN FOWLER, jun. Rosert Burton, and Davin Greie, Cornhill, 
London.—Dated 3rd November, 1858. 

2470. Robert Earpuey Pinney, Woolstan, Hampshire, and Joun Woon, 
Southampton.—Dated 5th November, 1858. 

2429. GEorGE Davies, Serle-street, Lincoln’s-inn, London.—A communica- 
tion.—Dated Ist November, 1858. 

2449. NATHANIEL SHATTSWELL Doper, St. Paul’s-churchyard, London.—A 
communication.—Dated znd November, 1858. 

2460. ENocu Figupine, Todmorden, Lancashire.—Dated 4th November, 
8; 


1858. 

2467. Ricuarp ARCHIBALD Brooman, Fleet-street, .London.—A communi- 
cation.—Dated 4th November, 1858. 

2478. Simon Davey, Rouen, France.—Dated 5th November, 1858. 





Notices to Proceed. 

1606. Jabez Cuvurcn, Upper Kennington-lane, Vauxhall, Surrey, “ An 
improved stand or rest for pianofortes, or other musical instruments,” 

1608. JAMES COMNIE, Stirling, Stirlingshire, N.B., ‘‘ Improvements in 
churns.” 

1611. James Smitu McArpue, Galway, Ireland, ‘‘ Improvements in treat- 
ment of sea-weeds for the purpose of obtaining therefrom certain valu- 
able products.”—Petitions recorded 22nd June, 1861. 

1614. Rosert Moore, Cannon-street West, London, ‘“‘ Improvements in the 
construction, steering, and propelling of ships and other floating bodies, 
and appliances adapted thereto.”—Petition recorded 24th June, 1861. 

1618. WitLiaAM Epwarp Gener, Wellington-street, Strand, London, “ Im- 
proved means or apparatus for doubling and twisting the threads of any 
textile matter with any material susceptible of being carded or combed.” 
—A communication from Joseph Seraphin Mansion, Passage des Petites 
Ecuries, Paris. 

1619. JuLEs Laron, Bordeaux, Gironde, France, ‘‘ Improvements in the 
production of chromo-lithographic impressions upon glass, porcelain, and 
other similar material.” 

1622. James Brown, Newport, Monmouthshire, ‘‘ An improvement in the 
manufacture of iron.”— Petitions recorded 25th June, 1861. 

1637. James Hieeins and Tuomas ScHorigELD Wuitwortu, Salford, Lanca- 
shire, *‘ Improvements in machinery or apparatus for spinning and 
doubling cotton and other fibrous materials.”—Petition recorded 26th June, 


1861. 
1643. WinuiaAM McNaveut, Manchester, “‘ An improved method of support- 
ing diagonal, condensing, and other steam engines. 
Henry Hamer, Horsforth, neer Leeds, Yorkshire, ‘‘ Improvements 


” 


1645. 
in chimney tops and ventilators. 

1647. Joun Doveury, Craven’s-buildings, Drury-lane, London, “ An im- 
proved apparatus for obtaining and applying motive power.”—Petitions 
recorded 27th June, 1861. 

1653. Josuvua WILLIAM GRAHAM, Manchester, “Certain improvements in 
machinery or apparatus for cutting, shaping, and dressing stone or other 
similar substances.”—Petition recorded 28th June, 1861. 

1666. WitLiAM CLARK, Chancery-lane, London, ‘‘ Improvements in the dis- 
tillation of solid and liquid combustible matters."—A communication 
— Mr. Etienne Charles Zacharie Bouchard, Boulevart St. Martin, 
aris. 

1667. Isaac Brace, Hensingham, Whitehaven, Cumberland, ‘‘ An improve- 
ment in the construction of reaping and mowing machines.” 

1669. WitL1aM Livesey, Park-cottage, Park Village East, Middlesex, ‘* Im- 
provements in wet gas meters.” —Petitions recorded 29th June, 1861. 

1671. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 
in apparatus for manufacturing and bottling wrated liquids.”—A commu- 
nication from Messieurs Auguste Mondollot and Jean Alphonse Mondollot, 

aris. 

1674. Lewis Henry Srence, Hatton-garden, London, “‘ Improvements in 
means or apparatus for the manufacture of paper bags or envelopes.” —A 
communication from Augustus Woole, Bethlehem, Pennsylvania, U.S. 
—Petitions recorded 1st July, 1861. 

1693. JouN FREDERICK Spencer, Newcastle-upon-Tyne, ‘‘ Improvements 
in steam engines and in the machinery and apparatus connected there- 
with.” —Petition reco: ded 3rd July, 1861. 

1720. HERMANN Scuvutt, Bradford, Yorkshire, ‘‘ Improvements in spinning 
frames for spinning wool, cotton, silk, or flax, and other fibrous mate- 
rial.”—A communication from Wiiliam and Theodor Schmidt, Altenburg, 
Saxony.—Petition recorded 6th July, 1861. 

1741, CuarLes Cocurang, Ormesby Ironworks, Middlesborough-on-Tees, 
Yorkshire, “‘ Improvements in treating gas 1n its passage from blast fur- 
naces to the furnaces, stoves, boilers, or other heating apparatus where 
the gas is employed.” 

1742. Josep GERMAN, Friar’s Gate, and Georgk Newton Browne, Ked- 
lestone-road, Derby, ‘‘ Improvements in apparatus to be used in sham- 
pooing.”— Petitions recorded 9h July, 1861. 

1745. Wiu1aM Cooker, Spring-gardens, Middlesex, “ An improved wind 
guard for curing smoky chimneys.”—Petition recorded lth July, 1861. 

1757. WituiaM Brivers ApAms, Holly Mount, Hampstead, Middlesex, 
“Improvements in locomotive engines and boilers.”—Petition recorded 
12th October, 1861. 

1783. Emits GrorGes FERMIER DE LA PROvoTAIS, Boulevart St. Martin, 
Paris, “ Extracting the fibres from genista scoparia (broom), and their 
application to manufacturing paper and fabrics, and also treating the 
washing waters so as to obtain dyeing products therefrom.”—Petition 
recorded 15h July, 1861. 

1793. WiuLiAM PALMER, Sutton-street, Clerkenwell, ‘Improvements in 
lamps.” — Petition recorded 16th July, 1861. 

1811. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 
in capst and windl ”"—A communication from Louis Frederic 
Frangois David, Paris. 

1814. JaspER WHEELER Rogers, Peat House, Robertstown, Kildare, Ire- 
land, ‘*An improved mode of building ships and floating batteries, 
applicable also in part to the construction of fortifications.” —Petitions 
recorded 18th July, 1861. 

1873. Joun Freperick Bourne, George Town, Demerara, British Guiana, 
“Certain improvements in the construction, ar t, an if 
of batteries, floating or otherwise, for war purposes,”— Petition recorded 
26th July, 1861. 

1884. CuarLes Epwarps Amos, Grove, Southwark, and Joun FRANcis, 
Penrhynn Slate Quarries, near Bangor, N.W., ‘‘ Improved machinery for 
dressing slates.” —Petition recorded 27th July, 1861. 

1904. Harris Joun Houianp, Bond-street, and WaLTer Payton, Johnson- 
place, Harrow-road, Middlesex, ‘‘ Improvements in breech-loading fire- 
arms. 

1905. ALFRED Woop, Lewes, Sussex, ‘‘ Improvements in refrigerating store- 
houses, and in other structures in which a low temperature is continually 
or periodically required.”—Petitions recorded 31st July, 1861. 

2248. Patrick BENIGNUS O'NEILL, Hart-street, Bloomsbury, London, 
“Improvements in screw wrenches or spanners.”—Petition recorded 9th 
September, 1861. 

2339. Ep@ar Brerrit, King William-street, London, “ An improved fuel.” 
—Petition recorded 19th September, 1861. 

2355. JAMES BuRNAND, Netherthorpe-street, Sheffield, Yorkshire, ‘ Im- 
provements in the means of fastening or securing the handles of table- 
knives and forks, daggers, and other similag articles.”—Petition recorded 

s 20th September, 1361. : 

2385. James CoTtriLL, Studley, Warwickshire, “An improvement or im- 
provements in the manufacture of certain descriptions of needles.” — Peti- 
tion recorded 24th September, 1861. 

So SAMUEL RowskLL, Buckland St. Mary, Somersetshire, ‘‘ Improve- 

o ents in horse-rakes."”—Petition recorded 27th September, 1561. 

2460. Epgar Brerrit, King William-street, London, ‘‘ Improvements in 
machinery employed in cutting holluw and solid corks.” 

2461. EpGar Brerrit, King William-street, London, ‘ Improvements in 
the manufacture of boxes or cases and in machinery employed therein,” 

P Petitions recorded 2nd October, 1861. 

2519. Joun Norman, Glasgow, Lanarkshire, N.B., “Improvements in 
hammers to be worked by steam or other elastic fluid, and in anvils for 

. the same.” 

521. Hesry Bentinck Coatuvre, Junior United Service Club, St. James's, 
Westminster, and FRANK HieGins WALTHAM, Palace-street, Haverstock- 
hill, Middlesex, * Improvements in obtaining or producing and applying 
embossed or raised, and engraved or indented metal or other surface.”— 
Petitions recorded 9th October, 1861. 

2558. Witiia Macnas, Greenock, Renfrewshire, N.B., ‘‘ Improvements 
on marine steam engines amd boilers.”—Petiion recorded 14th Octoter, 














2613. Jou MARSHALL, Savile-row, St. James's, Westminster, “ The collec- 
—t — and transmission of sound, sv as to facilitate the hear- 
i thereof.” 
2617. WittiaM CoLBorNe Campriper, Bristol, Gloucestershire, ‘An im- 
Tear ement in the coustruction of harrows.”—Petitions recorded 19th October, 





2669. ENocH Campers, Melbourne, Victoria, ‘‘ The use of hydraulic power 
for the breaking, crushing, or pulverising of quartz, blue stone, or other 
stone or mineral of any description, and the use of a wrought iron lever 
or jaw in machines for crushing quartz or any other mineral, and the use 
of steel teeth and steel shield-pieces for the levers or jaws in such ma- 
chines.”—Petition recorded 25th October, 1861. 


And notice is hereby given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their ject to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journa)) in 
which this notice is issued. 


List of Specifications published daring the Week ending 
ond November, 1861. 
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739, 6d.; 740, 3d.; 741, Is. 1d.; 742, 5d.; 743, 3d.; 744, 10d.; 745, 9d. 
746, 7d. ; 747, 3d. ; 748, 7d. ; 749, 1s. ld. ; 750, 3d.; 751, 3d. ; 752, 3d. 
753, 3d. ; 754, 3d.; 755, 3d.; 756, dd. ; 757, 6d. ; 758, 5d. ; 759, 10d : 760 
3d. ; 761, 3d. ; 762, 0d. ; 763, 10d.; 764, 1s. 1d. ; 765, 1s. 5d.; 766, 3d. 
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s. 4d. ; 788, 6d. ; 789, 8d. ; 790, 6d. ; 791, 3d. ; 792, 3d. ; 793, 3d. ; 794, 2d. : 
795, 1s. 4d. ; 796, 3d. ee ae oe ee 
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*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-otlice order, made payable to him at the Post-office, High Holborn, 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINEER, at the «fice of her Majesty's Commissioners uf Patenta. 


CLass 1.—PRIME MOVERS. 


(Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c.) 

72. J. Jopson, Derby, “ Apparatus to be employed in connection with 
Cornish and otier similar boilers, for the purpose of consuming the 
smoke.” —Dated 19th April, 1861. 

This invention consists of certain apparatus by which the fire in Cornish 
and other similar boilers is fed from underneath, thus causing the smoke 
from the fresh charges to pass through the bright fire on top.— ot proceeded 
with. 

975. J. GsERS, Middlesboro’-on-Tees, “* Motive power."—Dated 19th April, 
1361. 





This invention relates to a peculiar construction, arrangement, and com- 
bination of machinery or apparatus for obtaining motive power from air, 
elastic gases, or superheated steam. The essential feature of this invention 
is the peculiar means for alternately heating and cooling the same body of 
air on opposite sides of the piston, namely, the directing of a hot and 
cold current of air alternately through each of the air vessels, by the aid of 
the simple draught alone of the chimney (which might be aided by a fan- 
blower, if required) and a reversible damper valve.— Not proceeded with. 
987. G. A. and E. Huppart, Brynkir, Carnarvon, “ Steam and other engines.” 

Dated 29th Apri, 1861. 

The object of this invention is to convert the reciprocating motion of 
motive power engines into a continuous rotary motion, without the aid of a 
flywheel. To this end the patentees slot the crank arm of the shaft intended 
to receive and transmit the rotary motion, and couple it to the piston 
rod of the engine by means of a connecting rod, the reciprocating move- 
ments of which are governed by means of a bowler working in a suitable 
guide, so as to carry the crank over its dead points. 





Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Cc. 

1020. G. D. Davis, Bromley-terrace, St. Leonard’s-road, and J. Davis, 

Archer-terrace, East India-road, ** Machinery for raising anchors, 
stopping cables, preventing cables Jrom riding, &c.”—Dated 24th April, 


1861. 

This invention cannot be described without reference to the drawings, 
1033. P. C. Levrou, Paris, * Iron wheels.” —Dated 25th April, 1861. 

This invention consists in improved mechanical means for manufacturing 
iron wheels principally for railway carriages. The patentee takes several 
parcels or piles, each composed of several bars or pieces of iron of sufficient 
heat. placed one on the other, and welds them together by a pile hammer of 
sufficient weight to reduce the mass by means of dies or stamps into the 
required form, viz., the rough form of a wheel. A hole is then perforated 
in the centre, and an axle passed through it, the rough wheel thus formed 
being afterwards submitted to the action of conical rollers, The roller 
cones are set in movable bearings which allow the cones to be placed nearer 
or further apart as required. The necessary circular and lateral motions 
can be then given to the cones without changing the relative position of the 
bevel or driving wheels, which is effected by means of catchings and axles 
movable in all directions. 

1036. P. H. Garpiner, New York, U.S., “‘ Springs."—Dated 25th April 
1861. 


This invention relates to springs adapted for railroad bars and other pur- 
poses, and consists in constructing same in the following manner :—One 
form of spring the patentee makes by combining a dished cup or piece of 
metal with a series of concentric steel discs, to insure their effective action 
by excluding dust and water therefrom. The aforesaid series of discs he 
forms of different diameters, and arranges the said discs either in single 
plates or two together ; and he places them over a ferrule, holes being made 
through them tor that purpose, »0 that the said ferrule only acts upon the 
dises near the centre thereof. By this arrangement the series of dises, when 
under compression, have liberty of free expansion near their central hole, 
which renders a spring thus formed soft and easy when in use, wheras, 
were the discs clamped or rigidly connected together in the middle, as com- 
monly practised, they would be non-elastic at such part. The aforesaid 
dished cup resis upon the outer rim of the largest steel disc, and is formed 
with a lip to exclude dust and water from the discs, as before stated. The 
discs are connected together, and to the dished cup and ferrule aforesaid, by 
a bolt passing through the same, and tightened by a screwed nut. Another 
mode of constructing springs according to this invention consists in com- 
bining together aseries of corrugated conical or dish-shaped dises of steel of 
different diameters ; the corrugations may be made either radial or origina- 
ting at or near the centre of the plate, and proceed to the periphery thereof 
in a voluted curve. The patentee proposes to place a soft or malleable sub- 
stance (such as felt, cloth, lead, india-rubber, gutta-percha, copper, or their 
equivalents) between every two disc plates, to give a solid bearing to the 
series of plates; these plates are passed over a ferrule, as in the first- 
described spring, but instead of using a dished cup, as there described, he 
proposes to connect another series of corrugated disc plates, similar to those 
lastly described, by means of a bolt and nut, as before stated ; the edges of 
the larger discs will thus bear upon, and the corrugations fit into, each 
other, and thereby exclude dust and water. He also proposes to place a 
thick ring of india-rubber in the space between the two series of disc plates, 
so —_ when under extreme pressure, the india-rubber shall serve as a 
cushion, 





Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, jc. 

973. W. Hupson and C. Catiow, Burnley, Lancashire, “* Looms.” —Dated 19th 
April, 1861. 

This invention cannot be described without reference to the drawings. 
984. S. B. Haskarp and J. and E, DEAN, Nottingham, “* Looped sabrics.”— 

Dated 2Wth April, 1861. 

This invention consists of an arrangement of parts, these parts themselves 
consisting of a face-plate or verge, which is fixed, and a comb-plate in which 
are needle slides carrying needles, which needle slides stand in a vertical 
position, and are moved up and down as required by means of a bolt of the 
required shape, the bolt being screwed to a bar having a horizontal motion 
imparted to it from right to left, or vice versa; the thread carriers, having 
a similar horizontal motion, are secured to another bar, the carriers having 
a proper length of Jead given them. The bar which supports the thread 
carriers has a similar shaped bolt to that before mentioned for the purpose 
of moving the sinker bits, which lie horizontally in combs screwed to a tie- 
bar the length of the machine between the standards, In front of the sinker 
combs, and immediately underneath the sinkers, is a presser bar for the 
frame needles, the bar being supported by brackets screwed to the tie-bar 
in front of the sinker combs; and above the sinkers is a falling bar, the 
lower portion of which forms tricks tor the sinkers, up to which the sinkers 
are moved by the bolt, and are retained there by a spring unti] moved back 
again by the bolt. The falling bar may be set as required by star screws for 
the making of an ordinary course, or for the making of a tight or slack 
course. The sinker springs are cast in leads secured to a spring bar, and 
supported by brackets attached to the back of the frame, 





991. H. Moork and A, Hiaeix, Burnley, Lancashire, “ Spinni 
doubling cotton, wool, dc.” —Dated 22nd April, 161. - 
This invention relates icularly to the arrangement of the spindle on 
which the bobbin revolves in the process of spinning and doubling, and 
consists in placing a tube on the spindle which revolves with it, and forms a 
loose bush for the bobbin, which enables the inventors to support the 
spindle much nearer the point, and, consequently, to run at a m greater 
speed than has been hitherto obtained ; it also enables them in most cases 
to dispense with the ordinary washing drag.—Not proceeded with, 


CLass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 


Mills, ge. 
980. R. A. Brooman, Fleet-street, London, ‘* Mills for grinding corn, &c."—A 
communication.— Dated 20th April, 1861. 

: This invention consists in means of ascertaining and ulating the inten- 
sity of the current of air made to pass between the millstones in order to 
keep the working surfaces cool, and in collecting the loose flour or mill 
dust which escapes or is carried away with the air after passing between the 
stones, Air is admitted through a tube, which forms a continuation up- 
wards of the eye of the stone. This tube terminates on a level with the 
drum, in which the stones are enclosed. The flour and other material, 
after being ground, pass through a shoot provided with a leather or other 
flap valve, opening outwards only into another shoot or pipe fitted with a 
similar valve, or into a receiver. A e leads from the upper part of 
the drum, and communicates through a flexible tube with a similar passage 
fitted with a slide valve or damper, and opening into a chamber which 
itself opens into another chamber or passage, in the end of which a fan is 
fitted; the ontlet from the fan is into a box or chamber fitted with parti- 
tions in such manner as to cause the air and matters driven by the fan to 
traverse the box in a zig-zag direction before issuing directly into a pipe 
leading through a perforated plate or other like filter at the further end 
thereof. A syphon tube with liquid in the bend, or other gauge, is fitted 
to the upper part of the drum. The chambers, passages, and boxes are 
formed with a jacket, in order to their being heated should circumstances 
render heat necessary to prevent condensation on the inner surfaces thereof. 
1009. G. H. Bentau, Heybridge, near Maldon, “ Framing of various kinds 

of agricultural implements.”—Dated 23rd April, 1861. 

This invention relates more particularly to the construction of the framing 
of such agricultural a ga as turnip cutters, chaff cutters, corn 
crushers or bruisers, kibbling mills, oileake mills, and other machines, which 
are usually supported on four or more wooden or cast iron legs or 
standards, The invention, however, may also be applied to other agricul- 
tural machines. The invention consists in constructing the legs or standards 
of such machines of sheet iron cut to the required dimensions, and bent u 
into the desired form, and connected together by braces, which may be 
made of wrought or sheet iron, the sides of which braces are splayed and 
bolted, rivetted, or otherwise attached to the standards, so as to prevent 
any endway or lateral shake or motion. The lower ends of the standards 
may, if desired, be provided with cast iron feet, and the upper ends of the 
standards are bolted or otherwise secured to the cast iron or wooden top 
framing of the machine to which the invention may be applied, 








Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 
986. A. Smitu, Daisy Bank, Stratford, ** Ventilating forges, &c.”—Dated 20th 
April, 1861. 

This invention consists of a metal tube carried up through the roof of a 
forge or other building requiring ventilation, which metal tube turns at 
right angles at the top, and terminates in a trumpet mouth. The tube is 
kept in position by stay-rods; these are attached to the tube by a loose 
collar, which must not interfere with the rotating action of the tube. This 
rotating action is obtained or worked by a bevel-wheel surrounding the tube 
horizontally, inside or under the roof of the forge, with a spur-wheel and 
winch to drive the same ; consequently, by turning the tube so that the 
trumpet mouth always forces the wind, a supply of air is thrown into 
the forge.—Not procecded with, 


Crass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 


ments of War or for Defences, Gun Carriages, &c. 

908. J. R. Coormr, Birmingham, “ An improvement in, or addition to, 
certain kinds of breech-loading firearms and ordnance.”"—Dated 13th 
April, 1861. 

This invention consists of an improvement in or addition to the cylin- 
drical plugs or closers with which the open breech ends of various kinds of 
breech-loading fire-arms and ordnance are closed during the discharge of 
the said fire-arms or ordnance, but besides being — to all such 
breech-loading fire-arms and ordnance as have their breech ends closed by 
the introduction of a plug into the open breech end of the barrel, the in- 
vention is also applicable to all such breech-loading fire-arms and ordnance 
as will permit of the employment of a short cylindrical piece inserted in the 
open breech end of the 1. In constructing the said plugs, closers, or 
cylindrical pieces according to this invention, the patentee places a washer 
or disc of vulcanised india-rubber on the front end of the plug, that is, on 
the end which first advances into the open breech end of the barrel. The 
said washer of vulcanised india-rubber is of about the same size as that of 
the circular face of the plug. Upon the said washer is a disc of iron or 
brass, or other metal, of the same diameter as the plug, and a pin witha 
screw on its end is passed through the iron or metal disc and washer of 
vulcanised india-rubber, and screwed into the front face of the plug. The 
disc and washer are held against the face of the plug by the head of the 
screwed pin, and as that part of the pin on which the disc and washer are 
situated has no screw upon it, the said disc is capable of a slight sliding 
motion on the said pin. When the fire-arm or piece ordnance is discharged, 
the explosion of the gunpowder acts upon the said metal disc and india- 
rubber washer, and presses the edge of the said washer into close contact 
with the cylindrical surface of the bore of the barrel, and prevents the 
escape of gaseous matter at the breech end. 








Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
985. J. Wappen, Knightsbridge, ** Drums.”"—Dated 20th April, 1861. 

This invention consists in connecting the head of the drum to metal bars, 
which, when the head is struck and caused to vibrate, receive and transmit 
the vibratory motion of the head, and so cause the drum to emit, when 
struck, a sound about an octave lower than wovld a drum of the same 
diameter of head constructed in the ordinary manner,—Not proceeded with. 





Cxiass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


892. T. Don, Poultry, London, T. Situ, Tenter-lane, Leeds, and L. Hors- 
FIELD, Bank Foundry, Leeds, *‘ Drying and preparing grain, seeds, or 
berries for food, &c.”—Dated 11th April, 1861. 

In carrying out these improvements the patentees avail themselves of the 
use of steam, superheated steam, or heated air, which they cause to pass 
through vertical or horizontal pipes or hollow plates, thereby heating them. 
These are placed in an horizontal or upright case. They cause the grain, 
seeds, or berries, by their descent downwards, to pass over and in contact 
with these heated surfaces of the vertical or horizontal pipes or hollowed 
plates, and by the grain, seeds, or berries being detained in its descent, 
longer or shorter, as may be required, and in contact with those —— 80 
hea‘ed, and at the same time drawing off the moisture or vapour previdusly 
contained in the grain. seeds, or berries, as fast as it is evolved into steam, 
and by causing a current of air to pass through and among the grain, seeds, 
or berries, by means of an exhausting fan, or other equivalent means, the 


| grain, seeds, or berries are thus dried, and are ready to be manufactured for 


use or retained in store, 


Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 

924, T. MILtER, Fossaway, Perth, N_B.,‘* Improvements in the method of, and 
machinery Jor, preparing india-rubber and other similar gums for insulat- 
ing telegraphic wires, and in machinery for laying or applying strips of 
indw-rubber and other similar gums, or strips of fibrous or textile material 
on to telegraphic wires.” —Dated Lith Apri, 1801. 

This invention relates, First, to the mode of, and machinery for, the pre- 
paration of india-rubber and similar gums for the covering of wire for 
telegraphic and other purposes. The second part of the invention relates to 
improved machinery for laying india-rubber, and its compounds, and 
similar gums, fibrous and other materials, on the wire. The improvements 
under the first head of the invention consist in preparing the india-rubber 
and similar gums in such manner that, after being cut, the lines, marks, or 
corrugations made by the cutting knife or other ‘ument shail run in a 
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longitudinal direction, or nearly so, on the strips of the india-rubber or 
material so cut, instead of being across the strips, as at present practised. 
This the patentee effects by means of a cutting machine, having its knife 
set or placed, and cutting in a longitudinal direction with the block of 
material from which the sheet or strips is or are to be cut. The knife may 
either be made to advance to the block when cutting, or vice versa, The 
reciprocating knife may be either the whole length of the block of rubber 
or other gums, or any portion of its length ; if of the whole length, the framing 
which supports the knife with its driving apparatus when cutting will 
have no longitudinal traversing or reciprocating motion, but when the re- 
ciprocating knife is only a portion of the length of the block the frame which 
supports or carries the knife will have so much of a traversing or recipro- 
cating motion as will make the knife cut freely over both ends of the block, 
Or the knife may be an irregular shaped, oval, or a circular revolving one, 
fixed on a spindle running flush over eud, and mounted in a traversing 
frame similar to that last described. These knives may either make a cut 
vertically or horizontally. When making vertical cuts from the blocks set 
on edge he secures such blocks to the platform by atmospheric pressure, by 
pumping the air from under the block by means of an air pump operated in 
any convenient manner. These sheets are then wound on a mandril, and 
cut into strips by means of a knife mounted in a self-acting slide-rest, which 
has a traversing and to-and-fro motion alternately. Another method made 
use of to get the cut lines, marks, or corrugations to run in a longitudinal 
direction, or nearly so, with the strips of rubber or other material, and to 
get these strips as long as possible, is this :—After the rubber, or rubber 
with its compounds, has been thoroughly and efficiently masticated, he takes 
one or more blocks of the same, and places them in an annular space in a 
heated press, and by pressing the block or blocks together with a heated fol- 
lower, or otherwise, in the said annular space, a solid ring is produced. This 
ring, which he prefers to be of a rectangular cross section, is mounted in a 
cylinder ring or pulley fixed on ashaft, and set to turn or revolve in bear- 
ings, or on centres, and driven at the required speed in any suitable 
manner, This annular block may likewise be secured on to a cylinder or 
ring, which may be made hollow, by atmospheric pressure, in a similar 
manner to that before described. If the patentee wants a strip equal to 
the circumference of the ring only, he mounts a suitable knife in a self- 
acting slide-rest in such a manner that the requisite thickness of strip or 
ribbon is taken off the circumference to the width required ; a second knile, 
fixed in a slide on the above-mentioned slide-rest, and set at or about right 
angles to the former knife, is made to cut the proper width of ribbon or 
strip; either of the cuts may be made first, as may be found necessary. 
These slides, with their corresponding knives, are actuated by cams, 
screws, and levers, which are so timed and formed that they w ill give the 
proper cuts in such a way that the knives will not interfere with or run 
counter to each other, As the ribbons or strips are cut the knives are 
4d in such a position by the eams, screws, and levers as to allow the 
s to be thrown back off the revolving block, from which th re cut by 
a suitable guide, which, along with the slides and kniv cting. If 
he wants strips or ribbons of a gre: umference of the 
ring of rubber, he places two hoops in the annular space in the press ; these 
hoops are made of tapered material, and the thickness of the material of 
which these hoops are made is such as to correspond to the breadth of the 
strips required. He places these hoops one in the outer, and the other in 
the inner circumference in the annular space in the press, in such manner 
that the thickest parts of the hoops shall be opposite each other, or nearly 
80, but lying in reverse directions. When the rubber is moulded with 
these hoops in the press external and internal indents will be formed in 
the rubber ring or block of the same depth as the strips to be cut ; this will 
cause the strips vo be of an equal breadth throughout. When cut spirally 
he sets the knives in the slides at right angles to each other, or nearly so, 
and makes them cut the strip or ribbon spirally. He makes the stroke of 
radial traverse of both the knives to be equal to the depth, or nearly so, of 
the ring or block of rubber or other material to be cut, that is, from the 
outer circumference towards the centre or inner circumference, or vice versa. 
This he effects in the following manner :—The knife which cuts the breadth 
of the strip spirally on the side of the block or ring of rubber he actuates by 
a dise having a spiral formed on its face to correspond to the cut required ; 
this spiral groove or projection lays hold of a pin or roller connected to the 
slide. The disc is centred on the shaft spindle or arbor (on which the block 
or ring of rubber or other material is centred) in such a position that 
the entrance of the spiral will coincide with the notch or recess in the 
outer circumference of the block of rubber, so that the knife will be 
made to enter there, and continue its spiral course towards the inner 
circumference, where the cut will end exactly at the notch in 
the inner circumference of ,the block, and so cause the ribbon or strip to be 
of equal breadth throughout. The knife which cuts the proper thickness of 
strip may be actuated in a similar manner, ora revolving circular knife may 
be employed, and the strip wound on to a bobbin carried by a revolving arm 
as fast as it is cut. In this mode he¥sometimes also makes use of atmo- 
spheric pressure to keep the ring of rubber ‘or other material firmly in its 
lace when being cut. To preserve the strip or ribbon from injury, when 
sos parted from the block, it is wound on to the bobbin or reel before 
mentioned, which revolves on a spindle mounted on an arm or disc, which 
arm or dise has its centre of motion concentric with the main spindle on 
which the block or ring is mounted. ‘The bobbin or reel and arm or disc are 
driven by suitable means, and so timed that the bobbin or reel spindle in 
the arm or disc shall travel round at such a speed as to keep close to the 
point of severance in the block of rubber or other gum, that is, where the 
cuts of the knives intersect each other. The reel or bobbin, at the same 
time, receives the required motion in any suitable manner, so as to wind on 
the strip or ribbon as fast as it is cut. After the ribbons or strips are cut 
they fare laid out evenly on long trays, open or otherwise, with rows of 
smail rollers mounted horizontally and vertically in their bottoms. They 
are then taken to a water bath or baths of corresponding length, heated to 
the necessary temperature, and are there cleansed from dust and other 
extraneous matter which may have adhered to them. After being sutfi- 
ciently cleansed, and ready to be taken from the bath, one end of each strip 
or ribbon is taken or laid hold of and passed through a series of rollers or 
pairs of rollers, each succeeding roller or pair being driven at a greater speed 
than that or those preceding it, thus stretching the strip or ribbons gradu- 
ally. After the ends of the strips or ribbons ye passed the last roller, or 
pair, they are attached to a roller, drum, or reel by a suitable fastening, and 
wound thereon ; the drum-roller or ree) receives a rotatory motion sufficient 
to keep the requisite tension or strain on the strips or ribbons of rubber, or 
rubber and its compounds, while they are being wound on ; and, at the 
same time, a longitudinal motion is imparted to the same, so that, when the 
strips or ribbons are being wound on, they will not overlap each other, 
When fully or nearly wound on the last ends are fastened to the drum- 
roller or reel by any sutlicient fastening. The drum or reel is made by 
preference of thin metal, such as tin-plate, iron, or zinc, and can be shipped 
or unshipped on and from off its shaft or axle at pleasure. After the strips 
or ribbons have been fastened on the reel other reels are shipped on over 
the others, and filled with strips in a similar manner, These cylinders or 
reels have a projection at each end of such a depth, the one internally and 
the other externally, that, when they are passed over each other, sufficient 
space will be left between them to preserve the strips Jrom injury. When 
the requisite number have been placed the one over che other, and filled 
with strips, they are taken off their shaft in a piece, and placed on one of a 
series of shafts, which he prefers being upright, and mounted so as to 
revolve, if required, in a drying chamber fitted up with aseries of heating 
pipes at bottom, and a fan in the top to drive off the moist vapour. After 
the cylinders and strips have been kept in this drying chamber a sufficient 
length of time they are taken off the shafts and placed outside until their 
temperature has been sufficiently reduced ; they are then placed on other 
shafts, spindles, or studs, and the strips wound off them on to suitable 
bobbins for placing on the wire-covering machine. The wire-covering 
machinery referred to in the second part of this invention consists in mount- 
ing one, two, or more hollow spindles on end, over and concentric with each 
other, and made to revolve on hollow studs or bearings, each spindle carry- 
ing adise arm or arms with a bobbin or reel and spindles in each. These 
bobbin or reel-spindles are hinged or jointed to the dises or arms, so that 
they may be set by a screw at apy desired angle, to correspond to the angie 
of the rubber-strips when being lapped round the wires. ‘The strips are 
guided on to the wires by small rollers mounted on the arms or dises. On 
each of the bobbin or reel-spindles one of the before-described reels or 
bobbins is secured by springs, washers, and nuts. The wire to be covered is 
wound on a drum below the under end of the hollow stud or spindles. This 
dram is kept steady in its motion by a friction-brake. The end of the wire 
is paf®ed upwards through the hollow stud or spindle where, when it passes 
a convenient distance, it gets a covering or coverings of rubber, or any 
material cut or formed into strips, from off a bobbin or bobbins attached to 
the inner hollow spindle, and, in succession, one or more layers are laid on 
from the bobbin or bobbins attached to the dise or arms of the next hollow 
spindle, and so on in succession from the next inner spindle, if required. 
The hollow spindles are driven at different speeds, if required. The wire 
then passes through between guide rollers or pulleys, and between a pair of 
sinall pulleys centred on, and carried by, a pair of levers f.ee to oscillate on 
their centres or pivots, the use of which will be hereafter explained. The 
Wire is then carried up over a leading pulley which is fixed on a shaft, 
which shaft and pulley receive motion, through suitable gearing, from on 
of the hollow spindles through which the wire has been passed. Round 
this pulley the wire is passed once or oftener to insure its taking a proper 
bite or hold. After the wire has passed this pulley it is carried under a 
pulley which is placed in the bottom of a small but deep cistern containing 
; Water or other liquor, aud then carried upwards over one or more guide 
pulleys, aiter Which it may be wound ona dram. This drum is driven by 
friction in any suitable manner. The wheels, pulleys, or other gearing must 
be so proportioned that the drum shall always be inclined to have more 
suriace motion than the leading pulley over which the wire passes after* 
being covered, so that the wire will not get slack, but always bite sutti- 
ciently, so that it may be held tight and carried through the machine. 
The patentee makes the drum on which the covered wire is wound to have 
a traversing motion longitudinal or parallel with its axis, in cuch 





































































proportion that each round of the covered wire will be regularly laid 
on without overlapping. The apparatus whereby this traversing motion 
is effected can be so adjusted as to suit any thickness of covered 
wire. These machines are made entirely self-acting after the following 
manner :—The proper insulation of the wire being of the first moment, 
the apparatus to stop the machine when a flaw or fault takes place 
in the insulation will be first described. This is performed by means 
of an electric current being passed through an electro-magnet or magnets 
attracting an armature or armatures, which, by the interposition of proper 
levers, rods, or catches, cause the machine to be thrown out of gear and 
sound an alarm gong or bell. The end of the covered wire is in connection 
with a battery, and, so long as there is no flaw in the insulation, there is no 
current passing through the covered wires, but when a flaw or fault in the 
wire covering enters the water it completes the circuit between the poles of 
the battery through the magnet coils by another wire, the end of which 
terminates in the water, and the other at the opposite pole of the battery. 
When one of the strips of rubber or other material is being laid on the wire 
it is kept in a state of tension, and while it revolves it touches a lever, 
which lever has a hook or catch formed on one end ; this lever is centred on 
the arm of another lever, which is in connection with the stopping or striking 
gear of the machine ; so longas there is rubber or other material being paid off 
the bobbin on the wire, so long will the lever be kept back out of gear; but 
should the strip or strips of the material which the wire is being covered 
with break or run out, then, as there is nothing to strike the lever back, 
it is pushed gently further forward by a slight spring, the catch on the 
opposite end of the lever takes into a notch formed in a quadrant on 
the end of a vibrating lever, which throws the machine out of gear. 
The before-mentioned small pulleys centred on levers are likewise connected 
with the striking or stopping gear in such manner that, should the wire 
covering be unequally laid on, the passing of the inequalities between the 
pulleys, the pulleys open or close, and, in either case, through the levers, 
throw the striking apparatus in gear and sound an alarm. Each set of 
spindles is arranged around one central upright shaft, on which the main 
wheel for driving the spindles is placed ; on the same shaft is fixed an 
eccentric for working the striking apparatus by a connecting rod to each 
set of spindles ; the upright shaft is driven through bevel wheels from a 








lying shaft underneath, which may receive its motion from any prime | 





mover. This lying shaft may be common to any number of sets of machines, 
By arranging any number of sets of spindles round a central upright shaft, 
free access is obtained to each spindle whereby may be dispensed with the 
greater part of the attendance necessary when working with the old machines 
where they have only one spindle, the axis of which is set horizontally ; and 
when one attendant is necessary to wait on each machine he sometimes sets 
as many spindles round the central shaft as are necessary to make up the 
cable at one time. In this case he leads the covered wires from the leading 
pulley upwards angularly until they meet ina guide piece, which they pass 
over or through, anda re then twisted into a cable by a twisting apparatus. 
Between the guide piece and twisting apparatus the covered wires may be 
made to pass through a spindle or sets of spindles with stopping r, 
similar to those previously described, by means of which one or more cover- 
ings of vegetable fibre may be laid on. The cable drum has three motions 
These are a horizontal motion to twist the cable, a vertical motion to wind 
the cable on the drum, and a longitudinal *traversing mution in the diree 
tion of its axis to lay the coil on helically and regularly. If a core is nec 
sary for the cable strands to be wound over, the central shaft and guide 
piece require to be hollow. When desirable the sets of spindles may be 
mounted in long parallel frames, similar to the mounting of spindles in 
spinning frames, that is, a row of spindles on each side of the frames, 
whereby free access is had to cach spindle as in the iirst arrangement. 
The india-rubber coverings of the wires are rendered homogeneous by ex- 
posing them to heat after the usual manner of some classes of india-rubber 
goods, either by exposing them in single covered wire, or after two or more 
of them have been twisted or laid parallel together in a cable or otherwise. 
059. J. H. Jounson, Lincoln’s-inn-sjields, Loudon, “ Electric tetegraph appa- 
ratus,”"—A coimmunication.—Dated 18th April, 1861. 

This invention reJates to a modification of What is known as the ‘* Morse” 
apparatus employed in the working of electric telegraphs, and consists in 
substituting for the soft iron armature (ancre) employed in the Morse 
apparatus an electric magnet traversed by the current of the line, and 
placed in such a position that its poles will be opposite to the contrary poles 
of the electro-magnet to which it is opposed.—.Vot proceeded with. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 

816. J. SICKELS, Gracechurch-strect, London, ‘* Stitching, uniting, and orna- 
menting leather and other similar articles.".—A communication.—Dated 
2ud April, 1361. 

This invention consists, according to one modification, of a peculiar com- 
bination of a hooked needle, piercer, thread guide, feed apparatus, presser, 
foot tension apparatus, and wax reservoir for waxing the thread as fast as it 
is worked up, The thread or twine is passed from its reel through a vessel 
or reservoir of wax, which is kept in a melted state by a small lamp and a 
hot water bath. From this reservoir the wax thread passes over and round 
a tension pulley, regulated by a screw, and thence through the eye of a 
horizontal vibratory thread guide. The leather to be operated upon is held 
down by a presser foot, which is elevated at each stitch to allow the leather 
to be ited along, which feeding operation is accomplished by a lateral 
motion of the hooked needle, which works upwards and sideways through 
an aperture in the table of the machine. Before the needle or hook rises an 
awl or piercer descends and perforates the leather, and the needle or hook 
then rises through the hole so made and catches the thread which is held in 
a proper position by a threa tide. The hook then descends and draws a 
loop through the leather. The leather is then fed forward one stitch, and 
another hole is pierced therein by the awl, when the hook again rises and 
draws down a fresh loop, Which is passed through the previous loop, thus 
forming a gle thread chain or tambour stitch. A movable gouge or 
cutter, worked by the machine, is employed for the grooving or channelling 
of the under surface of the leather, so that the stitches may lie tlush with 
the surface thereof. 

857. H. DENESELLE, Thimister, Belyium, ‘‘ A rotatory cone, being a new 
application of the centrifugal force to the purpose of raising aud pro- 
pelling fluid bodies.”—Dated 8th April, 1361. 

This invention consists of employing a conical vessel of sheet iron, zine, 
or other suitable material, having the outer plates formed so that their 
edges do not come in contact with the ascending current. In the interior 
of the conical vessel there are a number of straight diaphragms, adjusted 
to work with a number of curved diaphragms extending beyond the end of 
the vessel, and having their extremities united by a hoop of metal. 
Through the centre of the cone there is a rod or bar, fixed at the bottom to 
a suitable frame or foundation, which rod supports the pivot upon which 
the driving shaft turns, the said shaft turning on suitable bearings, and 
mounted with a driving pulley for transmitting motion as the cone revolves. 
In the interior of the cone, at the bottom part, there is another movable 
cone, in connection with rods and levers, for the purpose of regulating the 
supply of fluid, and, consequently, the speed of the machine. The fluid is 
emitted from the cone into a collector of a spiral shape, or one formed of 
as many diverging parts or funnels as there are diaphragms, disposed as 
possible around the cone. The shape, dimensions, and the 
directions of the funnels, may vary as required.—.Vot proceeded with. 
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Brivexortu Waterworks.—These works, designed and superin- 
tended by Mr. Rawlinson, are nearly completed. ‘They consist of a 
25-horse condensing steam engine, Which will be so arranged as to 
work alone, or in connection with the present engine, and will raise 
20,000 gallons of water 260ft. vertical per hour. ‘Che water flows in 
the first place from the river Severn, through 24-in. cast iron pipes, 
into a sereening well; thence into the pumping weil. Doth these 
Wells are composed of cast iron cylinders Sft. diameter, the object of 
the cast iron being to exclude the land springs, which have been so 
fatal to the existing works; but now the engineer has quite over- 
come that diflicllty by getting the water from the river, aud forcing 
it through a 10-in, rising main into two filter-beds constructed at 
the top of what is called the High Rock. After passing thr i the 
tilter-beds into the original reservoir it flows by gravitation to the 
top of the highest house in the town. The contract for building 
engine and boiler-houses, constructing filter-beds, &c., has been let to 
Mr. Edward Eleock, of Bridgnorth, for £1,550. The contract for 
engine, boiler, pipes, &e., has been let to Messrs. Coulthard and Sons, 
ool Blackburn, tor £1,979.—Builder. 

Corron From INpta.—Messrs. Martin, Young, and Co.'s circular, 
dated * Bombay, October 12,” says :—Contracts continue to be entered 
into for arrival within the next two months, and the early ship- 
ments from Broach, Dhollera, and Compta have begun to arrive, aud 
during {the next month we expect important additions to our stock, 

RECEIPTS FROM THE INTERIOR. 
From January 1 to September 30, ISGL .. 4.) 6.) ee )=6(624,610 bales, 
Ditto ditto BOO cs xc ce ae 6 i 
Ditto ditto 1859 d 
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InterestinG InvestiGaTions.—The powerful agent of chemical 
research which we now possess in the method of spectrum analysis 
has done much to countenance the ideas which many chemists en- 
tertain that the elementary bodies composing the crust of the earth 
are universally distributed in nature, and only require proper search 
after in order to be found. Certain it is that, as our tests for an 
element become more refined and searching, that element appears to 
be more and more common. The metal arsenic, for instance, as its 
distribution is examined with accuracy, is found not only to conta- 
minate all the common tests and re-agents employed in the labora- 
tory tu isolate and detect it, but has lately been ‘shown by Dugald 
Campbell to be an almost invariable constituent of the sandy beds of 
streams and rivers. Silver, also, has been shown not only to be a 
constant impurity in commercial lead, and to accompany that metal 
through all its commercial metamorphoses of white lead, sugar of 
lead, &c., but, according to Malaguti, it is also an invariable consti- 
tuent in sea-salt, sea-water, in different varieties of fucus, in che- 
mical products in whose manufacture sea-salt is employed, such as 
soda and hydrochloric acid, in rock salt, and perhaps even in coal; 
sea water containing upwards of 15 tons’ weight of the precious 
metal in every cubic mile. It will not, therefore, surprise our 
readers to hear that gold also is very widely distributed, not only 
oceurring in galena, metallic lead, silver, copper, &c., but being a 
common ingredient in clay. Bearing upon this subject Mr. 
Eekfeldt, of the Philadelphia mint, has lately made some interesting 
examinations tending to show the very wide distribution of this 
metal. He dug out from the cellar of the new market house some 
of the clay upon which the city stands, taking it from a depth of 
14ft., where it could not have been artificially deposited; 
130 grammes were dried and duly treated, when they yielded 
one-fourth of a milligramme of gold, a very decided quantity 
of a delicate balance used for assay purposes. As _ the y 
loses upon drying about 15 per cent. of moisture, it follows that as 
it lies on the ground there is one part of gold in 14 million parts of 
clay. The deposit of clay covers an area of more than three miki 
square, or about ten square miles; the average depth is 1d5ft. Th 
search for gold in it was repeated upon clay taken from other 
portions of the city and from a brickyardin the suburbs with near!: 
the same result. To ascertain, with some approach to accuracy, tis 
value of the ing under the city, blocks of clay were cut out, 
and their specitic gravity taken; it was found to be 1-92, making a 
cubic foot as it lies in the ground weigh 12U ib. According to the 
assay, there were three-eighths of a grain, worth about three half- 
pence, in every cubic foot; and as, upon the data above given, there 
are 4,180 millions of cubic feet of clay beneath the houses and streets, 
they contain gold to the value of £25,000,000. And supposing, as 
is‘very probable, that the corporate limits of the city would afford 
eight times this bulk of clay, there would be more gold contained in 
it than has yet been discovered in all Californiaand Australia. Mr. 
Eckfeldt, speculating upon this discovery, says that it is apparent 
that every time a cartload of clay is hauled out of a cellar, enough 
gold goes with it to pay for the carting; and if the bricks which 
front the houses could have brought to their surface, in the form of 
gold leaf, the amount of gold which they contain, we should have 
ittering show of two square inches on every brick. If, as is 
possible, London clay should prove equally rich inthe precious 
metal, more gold would be lying under our streets, in the great basin 
on which they rest, than would equal in value the almost fabulous 
wealth of this mighty city.—London Review. 
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Roya Instrrvete or British Arcurrects.— The opening meeting 
for the session of this body was held this week in Conduit-strect, 
Hanover-square, when the president, Mr. ‘Tite, M.P., delivered an 
wldress. lieferring to the approaching Exhibition, he reminded the 
members that the design proposed for the Exhibition building of 
1851 was set aside, and a design happily suggested by Sir Joseph 
Paxton was adopted in its stead, the superintendence of the working 
details being entrusted to a civil engineer. On the present occasion, 
also, the claims of British architects to co-operate in the design of a 
building which ought essentially to represent the state of the 
at among them at the present day had been ignored. He 
would not criticise the designs of either of the Exhibition buildings, 
notwithstanding the numerous lessons of “ what to avoid” which 
they both furnished. But, in the name of the institution, he 
protested against the official exclusion of architects from the councils 
by those who assumed to represent the taste of the nation in the 
various branches of art. On the subject of foreign architectural 
improvements, the president said that all travellers who returned 
from Paris were, upon a superficial view of what was taking place 
there, and in almost every town of France, disposed to find fault 
with the comparatively slow rate at which improvements were 
effected in London. Within ten years Paris had been, in fact, 
remodelled throughout, and broad streets, open squares, and fine 
houses had replaced the ancient, narrow, tortuous dens of filth and 
impurity. It was to be feared, however, that the real sanitary 
improvements of Paris had gained little by these changes, 
and, indeed, so long as the water supply and the sewerage 
there were conducted on the present systems, little effect 
could be produced on the infallible test of the value of the 
sanitary arrangements of a town—the average death rate. He ad- 
vised those who believed that ‘they manage all these things better 
in France,” to visit the “in-take” of the Chaillot Waterworks, 
which was unpleasantly near the mouth of one of the great sewers, 
or to ponder over the charge he would have to pay, even in a private 
lodging, for the necessities of an Englishman’s life—the daily hip 
bath. Nor was this all, for the embellishments of the town had re- 
solved themselves into heavy charges on its inhabitants, while the 
utility of many of the costly works now in hand seemed more than 
questionable. House-rents had risen to fabulous heights in 
Paris; the poor were driven from their old haunts, and no refuge was 
provided for them; while, unfortunately, the sanitary defects of the 
old houses were servilely reproduced in the new ones. No doubt there 
Was something fairy-like in the rapidity and the brilliance of the 
changes brought about, but these improvements had been effected 
upon principles of political economy, and by an abuse of public 
credit, Which would never be tolerated in England. In domestic 
mutters the most important lesson to be derived from the events of 
the last twelve mouths was that connected with the terrible fires in 
our river-side warehouses. Ina city so essentially commercial as 
London it must always be desirable to interfere as little as possible 
with the arrangement or the operations of trade; and they must 
always bear in mind the faet that every interference of this kind 
resolved itself ultimately into a tax upon the articles affected. But 
the terrible effects of a fire, when it once burst out in large 
of merchandise of certain descriptions, were such, 
likely to reach so many persons, that it would almost seem 
necessary to impose some rigorous limitations to the quantity 
of those goods, or some stringent regulations as to the con- 
structi ind ‘Inanagement of the warehouses wherein they were 
those warehouses were to remain in the centre of th 
All s1 1 f so-called fire-proof coustruction were uscle 
i fects of the heat evolved during the combustion of 
certain kinds of goods, and it even seemed tl 
very precautions taken to insure the non-combustion of walls, 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Past Week Iv THE Soutn Starrorpsuire Iron TrapE—FAtLcre 
oF THE Mipianp Iron Company: dts Effect on South Staffordshire 
—Tue American War: Singular Offer by a Liverpool Merchant— 
Tue Demanp on Frencu Account: * Much Cry and Little Wool” — 
Pia Iron Trave: Dull: Increase of Make—Coau Trave: Its In- 
active Condition — Genera Manvracrvurina Trapes: Continued 
Inactivity: Hollow-ware and Safes Proved—Iron anv Harpwares 
IN THE Exnipition AT Fuorence: Remarkable Letter relative to the 
Italian Products. 

Tue trade of South Staffordshire is still living, for the greater part 

upon the past. The week's orders have been very few, and yester- 

day, in Birmingham, and Wednesday in Wolverhampton, were but 
dull meetings. A piece of news was received in the district on 

Wednesday, which has not tended to improve the feeling. It was 

that the Midland Iron Company had suspended. This firm were 

originally merchants, but they have lately been also makers of 
finished iron, and their inquiries in this district have been tolerably 
numerous. The creditors, however, are not very numerous nor 
very heavy, but the firms who will suffer are, perhaps, less able to 
bear the loss than has been the case with reference to some of the 
previous suspensions. The losses, however, will not occasion any 
permanent injury to the creditors, and the results are, therefore, not 
expected to be serious. The suspension of the Midland Iron Com- 
pany is no doubt owing to their dealings with Messrs. Bedford, 

Burys, and Co., of Sheffield, whose difliculties became known here 

last Friday. The purchases of the first-nmamed firm in this dis- 

trict have been chiefly in puddled bars; but they have been 
also supplied with axles and other finished iron from this 
market. 











All attention is still directed to the American news, a re- 
vival of trade being impossible till the restoration of peace in that 
country. Some encouragement is now being held out by Liverpool 
avents that some little trade may yet be done even during tl i 
and yesterday a few makers were expressing an expe 
this would be so. Any little good effect which might have followed 
was, however, stopped by the statement that a singular offer had been 
posted in the Liverpool Stock Exchange on ‘Tuesday. A merchant 
there notified his readiness to deposit in the Bank of England £1,000to 
be paid, at the conclusion of the war, to the man who should guarantee 
him £50 a month tillthat date. The Frenchmen continue to forward 
inquiries for almost every description of iron in as many shapes and 
sizes; and great trouble is given to the makers here in translating 
their epistles and their weights and measures. The trouble, how- 
ever, is taken, although but little expectations are, at the same time, 
entertained by makers that any very important results will follow. 
As yet the results have not becn important, and if the inquiries to 
which so much polite attention is now paid had arrived at a time of 
brisk demand they would not have received the attention which is 
now accorded to them. 

The pig iron trade is inactive. Nevertheless, Mr. 8. Griffiths has 
just blown in one of the Lilston Brook Furnaces, at Bilston. Prices 
are still in favour of buyers. 

The coal trade is dull, and one colliery proprietor has reduced his 
prices. Others, however, are firm. Our report relative to the dul- 
ness of this trade is the opposite of some that are now being circu- 
lated. Nevertheless, we believe it to give the correct state of it in the 
British diamond.” 

The general manufacturing trades have not improved as a whole 
in the week. Still a few that live on the winter demand are doing 
a little more than at the time of our last; and in the hollow-ware 
trade there is more movement for all but enamelled ware. Iron 
safes also are in brisk demand principally on South American 
aecount. 

A most interesting—though not a profound—communication 
relative to the Exhibition at Florence has been received in this 
district. It is dated from that city, October 26. We extract the 
following :—In the iron department are samples of pigs, bars, plates, 
castings, wire for nails, bars of steel, kc; this part of the show, 
though composed of articles of good quality, being, of course, mere 
child's play after the full and splendid representations of the great 
iron producing districts of Europe in 1855. Among the most striking 
objects in this department is a very beautiful gate by Angiolo of 
Brescia, of wrought iron, composed of knotted crossings of cordage, 
with flowers, grapes, olives, orange leaves, wheat ears, scrolls, and 
other emblems, ordered for a church. The entire gate is of chased, 
embossed, and hammered work, presenting a fine smooth surface ; 
the ropes are twisted and worked together, and the leaves are cut. 
Beside this fine gate is an elegant spiral staircase of wrought iron, 
with hollow bars and elaborate arabesques from Milan, at 16s. per 
step. The same maker has a quantity of very superior gas tubing 
and hollow balusters for staircases, which are here made exceedingly 
strong and fireproof in all cases, so that a certainty of safe retreat is 
provided in case of fire. No wood ever enters into the composition 
of an Italian staircase. The Italian Jocks are very elaborate, and 
being made by hand, of first-rate wrought iron, are very superior in 
finish and “ unpickability,” as in durability, to the English ones. 
Asserboni, of Pontesieve, exhibits a wonderful lock for a safe, which 
is really a door with sixteen bolts and several millions of changes, 
among which a system of letters and numbers enables the owner of 
this complicated mechanism to find his way should he forget his 
watchword. ‘lhe maker himself would be unable to unlock it with- 
out going through all the preliminary changes. The price of this 
lock, of admirable workmanship in every particular, and absolutely 
proof against anything but gunpowder, is £148. A sinall lock, 
Sin. square, has 1,886,400 changes! Another of a similar size boasts 
a key, inside which are four little keys, all of which are brought 
into play at each turn of the large key, changing the arrangement of 
its wards. Another lock represents a fortress, with a sentinel 
mounting guard. <A thief tries to get in with a false key, when out 
comes the sentinel, challenges the thief,and sends off in the mean- 
time for the captain, who rushes to the spot and captures the thief 
With the key in his hand, The common locks are all excellent, and 
made of thoroughly good iron, those at £1 being incomparably safer, 
more durable, and better finished than anything the great “ Hard- 
ware village” could show at £3 (?). Many of them contain from 
one to four bells, which ring when w false key is introduced 
into the key-hole. None of these locks show light through 
the key-hol 8; and in some there is a separate independent key-hole 
to the outside key-hole to the outside and inside of the lock, neither 
hole going through to the other side. Brescia and Pistvia send 
very highly finished, but costly safes of wrought iron, some of 
which have double and treble walls, varying in price from £80 to 
£400. Wonderful and ponderous knockers in the form of griflins, 
syrens, and other old-fashioned monsters, are exhibited, so heavy 
that one almost wants a machine for using them. The surgical in- 
stru nents from Florence makers show that this city intends to ke ep 
up the reputation of its ancient school. There are also a maguificeut 
pair of ladies’ scissors, with elaborate arabes jue round the poles of 
exquisite finish, and that would challenge admiration anywhere, at 
#4; and a case of the same articles, less splendid but very beautiful, 
and some of them with clevated handles, allowing the thumb and 
Unger to be inserted without first having to draw the scissors 





























off the table, at 12s. 6d. each. The common cuatl ry is 
rude and rough, but re markably strong, and more durable 
tian the common cutlery sent hither from England, the 


blades* of the knives and scissors le ing oO good wro ight steel, 
and not of cast iron, as is generally the case with the English 
consignments. A very serviceable clasp-knife is to be had for 3c, 
English trash being shipped largely to Leghorn, for Africa, at 











2s wd, the gross of knives (? ) and locks being also seut here a 
3d. a doze i, and a discount allowed of 60 per cent. on that ] ric (!). 
Some o 1 but ve ry elaborate carving-lniv s are di playe d, with 
open-work in the blades; but if table-knives are desired of good 


‘t tality and excellent style, they must be had from England. In 





general the articles in iron and steel in common use in Italy are 
strong, but rude and clumsy in style, though some emulator of 
Birmingham seut a lot of tiny penknives of excellent workmanship 
three-eighths of an inch in length. Nails of all makes, French, 
English, and native, are fully represented, and though made by 
hand are cheaper (?) than the machine-made nails of England and 
America. The display of iron bedsteads is particularly striking, 
many of those exhibited being of great size and richly decorated 
with plaques of richly-decorated paintings, and other highly 
artistic ornaments; others are small, neat, and compact; but all are 
polished and japauned, and present a surface as smooth and lustrous 
as that of highly-polished wood. In some cases the bedposts are 
hollow, in others solid. Their price would be deemed high in 
England, although really low when their quality is considered. A 
very elegant bedstead of black and gold, with beautiful paintings, 
is marked £13; an equally elegant table to match, £2 14s. ; a towel- 
horse, exquisitely finished to match, 16s. A very large and 
beautiful double bedstead of wrought iron, highly polished, with 
tester, rods, and pulleys for curtains, and full of elaborate arabesques 
composed of round bars, is marked at £32. The dryness of the 
Italian climate obviates all risk of rust. One of the most remark- 
able of these magnificent bedsteads imitates rosewood with perfect 
success, The posts are hollow, and seem to have been turned in a 
lathe; the foot and head boards are enriched with painting and 
gilding, and the gilded cornice, extremely rich, has tine medallions, 
admirably painted, in its scrolls, his splendid article is marked 
at £40. Perhaps the grandest of all these curious bedsteads is one 
made to order for Prince Carlo Buonaparte, of ome, in German 
silver, a most elaborate and magnificent specimen, with scrolls, 
arabesques, cupids, angels, eagles, and foliage, really very beau- 
tiful, and of most perfect workmanship and finish. The wash- 
ing stands are equally noteworthy in their way, as are also 
very neat and convenient little stands to be placed in the 
corners of bed-rooms or dressing closets, occupying no room, 
and yet so well provided with short projecting branches as to offer 
hanging places for a great number of coats, dresses, or hats. ‘This 
department infinitely outshines anything that has hitherto been 
attempted in the way of iron furniture by England and France. 
The painted iron garden seats composed of rustic work, vine leaves, 
and grapes, are also of great strength, and remarkably tasteful; they 
might be imitated witk@uccess by our makers. In the cheap depart- 
ment is & wrought iron bedstead, 3ft. 6in., made out of square iron 
bent into neat scrolls, on wooden castors, with simple brass orna- 
ments, and of a finish far superior to anything seen in the common 
class of Birmingham bedsteads, marked at 16s. A full-sized double 



































bedstead, painted d/ve and finished in Birmingham style, is marked | 


at 18s.; and a ne: 
places for the ju 






t, strong iron washstand, painted to match, with 
and soap, is marked at Is. 8d. But if Italy 
leaves us out of sight, as she dves in iron bedsteads, she is very 
far behind us in brass ones, none of those here exhibited being 
comparable with those of the best Birmingham houses, though not 
so dear, <A pretty novelty in the introduction of glass posts, as 
shown in a small tasteful bedstead, consisting of pale green opaque 
glass posts. There are in the gallery some splendid brass castings. 
Among others a@ monumental fender with syrens, angels, and most 
elaborate scroll-work, 4ft. Gin. in length, and 3ft. high at the ends, 
marked £120. The display of brass spoons, ladles, forks, pipkins, 
stew-pans, cofjce-pots, aud lamps is extremely interesting, not merely 
for the low prices at which those things are marked, but for their 
excessively antique form and style. ‘The /amps in common use here 
at this day are fac simi/es of those used in Pompeii, and have been in 
constant favour for upwards of 2,000 years. They consist of an oil 
vessel with three, six, nine, or twelve lights, which slides up and 
down a central pillar with a broad base and a ring at the top to hold 
it by. From the oil vessel hang chains terminating in an extin- 
guisher, a pair of scissor-like snuffers, with a little box for the 
snuff, and a flat-pointed pin to draw the wick up in the tubes. Still 
more primitive are the queer iron lamps for burning fat, some of 
them being shaped like the little clay lamps used in India, and like 
the bowl of a gravy-spoon, with a little lid, through which the wick 
is drawn, andarude handle. Others, for the stable and kitehens, are 
small boat-shaped dishes, formed out of a bit of thin sheet iron 
turned up at the sides, with a groove at each end for the wick to 
stand up in, and a wire handle attached to both sides at the centre sufli- 
ciently long to allow of the lamp being held without burning the 
hand. A great massive water-cock is marked at £4, a price which 
certainly few persons out of Italy would be tempted to pay for it; 
and several highly elaborate samples of filed and cut-out 
ornamentation in brass and German silver, of no conceivable 
use, are marked at £10 and £12 respectively. The castors, 
trays, spoons, candlesticks, cofjee-pots, &c., in German silver are 
about as good in quality as of that description made in Lirmingham, 
but are very much dearer. Of the steam engines and other machi- 
nery here, some of which is in motion, little need be said, but that 
they are inferior copies of their English prototypes. Enormous 
scales, steelyards, &c., ave also exhibited, very strong and substantial, 
but of styles that have been long forgottenin England. As a proof 
of the aptitude of the Italians for industrial production 1 may 
mention that Mr. John Parker, formerly foreman at Messrs. Wright's, 
of Saltley, is now building here in Florence railway carriages of far 
superior finish to the carriages of the same description which (his 
establishment not having sutlicient machinery to enable him to 
turn out carriages as fast as wanted) he is now importing from 
Saltley. At present, owing to this deficiency of machinery, Parker's 
carriages are somewhat dearer than those of Messrs. Wright, but as 
soon as he shall have completed the machinery of his establishment 
he will turn out better carriages than those of that world-renowned 
house, and at a lower price. 

We have given the letter at so great a length that we have not left 
ourselyes room to remark upon its more striking fallacies, Next 
week, however, we hope to draw attention to a few of them. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Tne Corron Surrty Quvestion—Dock Extension at Liverpoon: 
Reasons Assigned for and against the Proposed Application to Par- 
liament—'Tue Mayor or LiverrooL ON THE I’ROSPECTS OF 
Comune Winter--birkenneap: West Cheshire Railway Extensions : 
Mr. Jackson, M.P., and Strect Railways—Wansina LKaiway 
Carriages By THE Uriisation oF Waste Sream—Norrnern 
Marrers: State of Trade on Tyneside: Derwent and Consett Iror- 
works : Shipine nts Jrom the Tyne z dee sponsibilitic Ss of Workmen— 
Srare or ‘Trape at SuerrieL.p—Eastern Counties Rartway: The 
New “Coal Line" —Mancuester GeoLogicaL Sociery—CHesnme 
Miptanp Ramway— ‘Tue Loxpon Roap Ramway Station at 
Mancuester: Reconstruction and Kularge ment of the Building- A 
Year’s Nuisances at Mancuester: Suoke Prevention—Couuens’ 

Dunnam—Couuery ExrLosion Near WiIGan: Loss 

Puince: Serious Accident. 








NEAR 
even Lives—T He Biack 
As time runs slowly but surely on, the pressure of the cotton famine 
begins to make itself more cogently felt, and mills which, a week or 
two since, were working four week, have now contined 
themselves to thre a week, while others have stopped altogether, 
Even now, however, there is a considerable proportion of iills still 
on full time, and spinners continued, up to the commencement of 
the month, to purchase more than their actual weekly requirements, 
In our last allusion to this subject, a fortnight since, we left the stock 
at 633,540 bales, but the last return shows that it has fallen to 
588,750 bales, as compared with 667,980 bales at the corresponding 
date last year. The rate of decrease which has prevailed during the 
last fortnight has been 22,395 bales per week, and at this rate we 
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should be enabled to rub on for as nearly as possible half a year, or | 


to the first week in May, when we may hope the Americans 
will be thoroughly wearied of their insane struggle. We have 
observed that spinners, up to the commencement of tue month, pur- 


THE | 


chased more than their actual weekly requirements, but they now 
seem imbued with the notion that prices have reached their maximum 
point, and last week they only took 28,400 bales, which may be 
regarded as about an actual six days’ consumption. The gap in the 
American supplies will now be severely felt, as last year, at this 
time, the delivery of a luxuriant crop across the Atlantic was 
beginning to come into full swing. The receipts from India 
continue, however, on a large scale, there being upwards of 160,000 
bales at sea for Liverpool at the commencement of this week. It is 
worthy of remark, too, that Surats have been in more ready demand 
at Liverpool, 20,000 bales having been taken into consumption last 
week, while in the same period only 10,000 bales of American went 
out of stock. It is clear _ this that spinners are at last making 
up their minds to use the hitherto despised Surats, and that they are 
adapting their machinery accordingly. 

It was intimated, last week, that the Mersey Docks and Harbour 
Board had determined to apply to Parliament to authorise dock 
extensions on the Liverpool side of the Mersey. It appears—to be 
a little more definite on the subject—that the application is to be 
made “ for power to provide increased accommodation for the steam 
trade at Huskisson Dock and such additional water space at the 
north end as may be necessary to give proper facilities to the 
timber trade.” A report submitted to the special meeting called to 
consider the subject by the engineer stated that the proposed two 
branch steam docks at the Huskisson Dock would cost about 
£175,000, and if sheds were to be erected and rails laid on the 
quays, as proposed, an additional cost of £94,000 would be incurred. 
‘The proposed increase of accommodation for the timber trade at the 
north end he estimated at about £242,500, Mr. Rankin, in moving that 
the proposed application to Parliament should be made, stated that he 
Was very reluctant to go to Parliament at present ; but when the wants 
of the steam trade were considered, it seemed to be almost neces- 
sary to do so. In 1851 the steam tonnage of the port was 121,000 tons, 
witch, measured as sailing vessels, would have been 202,000; and 
for the last season he found that the steam tonnage had increased 
to 507,000 tons register, but which, measured as sailing vessels were, 

would have been 845,000 tons. Taking the foreign steam and sail- 

ing vessels together, there had been an increase of no less than 
88 per cent., or at the rate of 149,000 tons annually. After review- 
ing at considerable length the financial position of the board, and 
| the probable requirements of the port, he coucluded by saying that 
| if they faithfully did their duty as a board, and made provision for 
the increased trade of the Mersey—he spoke of the Mersey because 
he made no distinction between Liverpool and Birkenhead—he 
| fully believed that, in the course of the next twelve years, the 
trade of the port would have absorbed every inch of unproductive 
| ground both on the Liverpool and the Birkenhead sides of thé river. 
| Mr. Bushell expressed himself as decidedly adverse to the motion. He 
believed the present to be a most inopportune time to apply to Parlia- 
ment. ‘The alleged ground of application was the necessity of provid- 
ing for the wants of the steam trade; but that was an immediate 
necessity, Which, of course, could not be met by the proposed appli- 
cation. He opposed the application upon three principal grounds, 
' First, because the application, from whatever point of view con- 
sidered, was at this moment inexpedient; secondly, because the 
application, even if successful, could not meet the immediate want ; 
and, thirdly, because the means by which the pressing demand might 
be met were already in preparation and progress. He maintained 
that the steam trade could be accommodated at Birkenhead, if the 
works in course of execution there were completed, and concluded 
by moving the following amendment :—* That, considering the 
extensive additional dock and quay accommodation this board have 
engaged to provide at Birkenhead before the proposed works at the 
north end can be completed, the financial position of the trust, and 
the prospective diminution of the trade of the port in consequence of 
the American war, it is inexpedient to go to Parliament this session.” 
On a division—as stated last week—the proposed application to 
Parliament was carried by 15 to 7. At the last weekly meeting 
of the board it was agreed to let to the Duke of Bridgewater's 
trustees the sixteen cranes at the South Carrier's Dock for three 
years at £100 per annum per crane. It was explained by the chair- 
man (Mr. Brocklebank) that the cranes had been advertised to let for 
several weeks, but no other carriers had applied for them with the 
exception of the Lancashire and Yorkshire Railway Company. The 
board authorised by 17 votes to 3 the special committee appointed to 
consider the dock extension question, to communicate with a com- 
mittee of the town council as to the propriety of applying to Parliament 
next session for power to widen the streets on the margin of the 
dovk estate, castward of the Prince’s, George's, Queen's, and Coburg 
docks, also for the improvement of the approaches to the river, &, 

An excellent — of Saturday evening concerts has fur some 
time prevailed in Liverpool. At the concert held at the close of last 
week the mayor (Mr. 5. R. Graves) was present, and in the course 
ofashortspeech, gave his hearers, who were mostly of the working class, 
some sound, although rather gloomy advice. Mr. Graves expressed his 
fear that the winter now at hand would prove in Liverpool one of great 
severity as regards interruption of employment. It was impossible that 
that great branch of trade, the cotton trade, which gave employment 
to so many, and which was the mainspring of our prosperity, could 
be interrupted without thousands in Liverpool feeling the results. 
in driving down to the hall it occurred to him to make some cal- 
culation of the probable money loss that the working men would 
sustain, It was universally admitted that there would be a defi- 
ciency of 1,00¢,000 bales of cotton in the imports between now and 
next June, and considering that five bales of cotton were equal to 
the daily employment of one man in discharging from the ship, on 
the quays in warehousing, or delivering, in round numbers there 
would be a positive deticiency of £30,000, which those men who 
lived by the cotton trade in Liverpool would have to suffer within 
the next eight months. He hoped that the people, while it was yet 
time, would begin to practise and exercise frugality, and, out of their 
daily and weekly wages, bring home every farthing which they 
could possibly scrape together. If that was dove, then he hoped, 
with God's blessing, they would be able to tide over the severe 
winter which he saw before them. 

While the Mersey Dock Board are going to Parliament for exten- 

ions northwards, and for powers to improve the river approach,es 

| the East Cheshire Railway Company will bring in a bill for altera- 
| tion of line, forming branches to the saltworks of Northwich and 
| Winstord, &c., to be met by anew line from Birkenhead round 
Bidston Iill to the north end of the Float, forming a junction with 
the West Cheshire ator near Chester, If the Dirkenhead Docks are 
tu be fairly developed and fully worked, they must possess suflicient 
railway communication with the manufacturing districts, and the 
present project proposes, as far as it goes, to supply this necessity, 
Another matter of Birkenhead interest is the fact that Mr. W. 
Jackson, M.I’., has filed a bill in Chancery to restrain the Birken- 
head Strect Railway Company from running their carriages on the 
new extension line from Claughton Park to Palm-grove, ‘The 
mutter was tocome before Vice Chancellor Wood yesterday. 

It is stated that during the ensuing winter all the carriages on 
the London and North Western Railway will be warmed by steam, 
irrespective of class. If this announcement is correct, we believe it 
will be carried out by the adoption of the plau tried last winter on 
| some of the French railways, by which the waste steam at present 
sacrificed is turned to practical account by being passed in tubes 
underneath the carriages; of course such asystem of tubing could 
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ouly be carried out * irrespec tive of class. 
| ‘Trade on ‘Tyneside continues flat, and manufacturers are stated to 

be reducing the number of their men in some cases, while in other 
are working short time, although even with these 
wrangements stocks have a tendency to accumulate. The number 
of persons out of cmployment altogether is increasing. No change 
las taken place as regards the Derwent and Consett ironworks ; but 
the Limited Liability Company, which has carried them on for sgme 
time, is completing its orders, and preparing to hand over the concern 
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| to the liquidators of the Northumberland and Durham District Bank. 
On dit, however, that the works will be carried on by a new company. 
{ ‘The exports from the Tyne last week comprised 17,736 chaldrons of 
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coals, 1,961 tons of coke, 21,477 cwt. of iron, and 8,999 cwt. of alkali. 


regards the first floor. The height of the offices, &c., will be:— 
B t, 20ft.; first floor, 18}ft.; second, 17}ft. The new iron 





These figures shew an increase of 8,440 cwt. in the shipments of 
of iron, but a decrease of 103 chaldrons in the shipments of 
coals, 119 tons in the shipment of coke, and 2,010 cwt. 
in the shipments of alkali. A case of some interest to the iron 
trade, “ Hill vy. the Owners of the Spennymost Ironworks,” was 
heard at the Durham County Court last week. The case had pre- 
viously come before the court, when his honour (Mr Stapylton) 
deferred his judgment, in order to have an opportunity 
of examining closely into the law in respect to certain 
ints which had been raised during the trial. The action was 
rought by the plaintiff, who had for some time past been foreman 
roller at the Tudhoe works, to recover a certain sum which he alleged 
to be due to him for wages; and the owners claimed to deduct for a 
certain quantity of iron which had been returned from a customer to 
the works, and which it was stated had been spoilt by bad workman- 
ship on the part of the plaintiff, or some other of the men through 
whose hands it had afterwards passed. On the part of the defendants, 
Mr. Dyson, manager of the works, Mr. Venners, mill manager, and 
Mr. Wharton, forge and mill manager, gave evidence to the effect 
that when any work was spoilt, either by the rolling or shearing, all 
the workmen engaged in making the bad plates had to do the work 
over again. This was the custom of the trade, and it was equally 
applicable whether the roller or the shearer spoilt the work. The 
roller sometimes employed the shearer, but in this instance the 
shearer was employed by the defendants. On behalf of the plaintiff 
several pratical workmen denied that there was any such custom in 
existence in connection with the trade, and it was argued that it 
would be most preposterous and unreasonable to expect that a roller 
should be responsible for the work of a man over whom he had no 
control. ‘T'o this it was responded that the object was to fix the re- 
sponsibility, and this could not be accomplished unless all the work- 
men connected with the manufacture of the iron were rendered 
liable for each other’s negligence. ‘The men were, besides, paid high 
wages fur the purpose of covering these casualties. His honour now 
stated that his decision must depend ina great measure upon the 
custom of the trade, and upon that point he should like to have 
some independent testimony. ‘The case was, therefore, adjourned 
until the November court, in order that additional evidence might 
be brought forward. 

Orders for articles required for warlike purposes continue to arrive 
at Sheftield from America, and some orders S crinoline steel have 
also been received from across the Atlantic, showing that things are 
not yetso grim but that some regard is paid tofashion. Considerable 
quantities of goods, especially steel, have been forwarded from 
Sheffield to France, and a slight improvement is noted in the home 
trade, although the orders which have come to hand are principally 
from the agricultural districts, manufacturing localities being too de- 
pressed at present to give orders freely. 

Messrs. Peto and Brassey’s agents have been actively engaged 
during the last three weeks in making surveys for the new “coal 
line” projected in connection with the Eastern Counties. The line 
is to leave the Eastern Counties system at March, and is to come 
into connection with the Lancashire and Yorkshire at Askern, from 
which place it can readily be placed in communication with the 
coal districts. This project, if carried out, will prove highly injurious 
to Great Northern interests, and a fierce battle may be anticipated 
in the Parliamentery Committee rooms. ‘The direct line from 


‘Wisbech to Peterborough, which the Midland and North-Western 


were said to be promoting, is now, it is stated, in the hands of the 
Eastern Counties. It seems extremely doubtful whether this under- 
taking will come to anything, only the lawyers and Parliamentary 
agents—and we: fear we must add engineers—must get up some- 
thing every autumn. 

At the annual meeting of the Manchester Geological Association 
held yesterday week the financial position of the society was 
reported to be satisfactory, notwithstanding some extra expenses 
which had been incurred during the year. The council expressed 
their belief that the discussions on safety lamps and the accumula- 
tions of fire-damp had been productive of much good both directly 
and indirectly. After a short discussion on some of ‘the points 
raised in the reports, they were unanimously adopted, and the 
officers for the ensuing year were appointed, Mr. Joseph Dickenson, 
inspector of mines, being chosen president. Mr. Lacy submitted 
specimens of lead in coal found in a mine at Axe Edge, Derbyshire. 
The chairman remarked that these specimens were interesting, as 
showing that the fusion could not have been caused by the action 
of heat, as the coal was not at all charred. <A further discussion 
took place on the question of the safety of the Davy lamp as ordina- 
rily used. Mr. Goodwin said he had frequently taken a Davy lamp 
into firedamp and waved it, and he had never found it explode. The 
chairman remarked that the lamps were often set down on the 
ground, and the gauze was liable to be choked up with coal-dust and 
oil. He asked if Mr. Goodwin had ever waved a lamp about in that 
condition. Mr. Goodwin replied, certainly not. The chairman re- 
marked that he would be a bold man if he did. Mr. Dickenson said 
in all the explosions he had investigated he had never yet found an 
instance where the explosion had been caused by a lamp, unless the 
lamp was very imperfect. Of course the Davy hte ought never to 
be used in firedamp, and made a substitute for ventilation; but, at 
the same time, he considered it the most perfect instrument we had. 

A trial trip has been made over the Cheshire Midland Railway 
from Altrincham to Knutsford, the part which is to be first opened 
for traffic. 

The London-road station at Manchester is to be re-constructed and 
enlarged. The new main pile, which will contain rooms for every 
portion of the business done atthe present straggling station, will have 
a frontage of nearly 200ft., a height of more than 70ft., and a depth, 
from front to buck, of 116ft. ‘The elevations towards Piccadilly and 
Birmingham-street will be in the Italian style, and of stone; the 
second side and the back being of brick, with stone dressings. The 
building will not only stretch across the cab roads and footways by 
which the offices and the arrival platforms are now approached, but 
on the side of the offices it will extend nearly 30ft. beyond the 
existing boundary wall. In the centre of the basement storey there 
will be a gateway, with a 40ft. clear opening, for road and footpaths; 
the roadway running about 200 yards beyond the building, and sepa- 
rating the two arrival platforms, its higher end being widened and 
used as a cabstand. The booking offices forthe London and North- 
Western Company will be to the right of the gateway; those for 
the Manchester, Sheflield, and Lincolnshire Company to the 
left. Each company will have a perfectly distinct set of lines for 
arriving and departing trains; as indeed will be the case from the 
Ardwick Junction, for the North-Western Company are now en- 
gaged in doubling the arches between that point and London-road ; 
so that there will be two new lines of rails to be used, under 
agreement, by the Sheffield Company. In all essentials, the arrange- 

ment as to booking-oftices, waiting-rooms, &c., will be the same for 
each company, and it will be as follows:—In the front there will be 
an extensive glass-covered porch, supported on ornamental iron 
columns, somewhat similar to those at Euston-square and the new 
Victoria Station, Pimlico. Under these, cabs, &e., will set down. 
Proceeding through a spacious vestibule, passengers will enter a 
noble hall, 64ft. long, 31ft. broad, and nearly Zvft. high, lighted 
from the roof. At the further end will be the booking oflices, semi- 
circular fronted, having an office for the station-master in the rear 
and abutting upon the platform, and with ample space on each side. 
The waiting-rooms will open out on each side of the hall, the novelty 
of a “third class” being added, instead of the second and third class 
passengers being provided for jointly. The parcels office will be 
in the tront angle of the building, and the “ left luggage room ” will 
adjoin the gateway ; the refreshment room being in line with the 
latter, but at the platform end of the hall. The first floor will con- 
tain two board-rooms, and sets of offices for the secretaries, 
managers, accountants, &c.; while the second floor will be wholly 
used by the Shettield Company, who require more room for clerks 
and others, owing to Manchester being their head-quarters. ‘The 
mage to the upper storeys are constructed round the two 
halls; and the iron staircase and gallery will be in view so far as 











and glass roof will be 600ft. long, with a span of 192ft. 6in.; the 
space covered at present being probably not more than 450ft. 
by 130ft. The constructional details are at present being worked 
out under the direction of Mr. Sacre, engineer to the Sheffield Com- 

ny. The architects for the main building are Messrs. Mills and 
oer of Manchester; the working plans are far advanced, 
and it is understood that in two months’ time operations will be com- 
menced. 

It appears that in the year ending the 30th of April last there 
were 5,040 nuisances reported in Manchester, which the “ Nuisance 
Committee” of the town council disposed of as follows:—In 4,323 
cases the parties were fined, two were reprimanded, 532 were 
excused, and 183 had given wrong addresses, and could not be 
found. The nuisance inspectors reported, for hearing by the com- 
mittee, 946 cases, in which 502 of the parties were fined, 434 were 
excused, six were reprimanded, and four had given wrong addresses, 
and could not be found. 2,464 notices were served for the abate- 
ment of various nuisances reported by the inspectors ; and 4,426 cases 
reported by the inspectors were referred to other committees for 
their decision. Inspector Mulliner, under the direction of the 
smoke sub-committee, took 1,655 observations of chimneys, served 
notices for the abatement of smoke upon 63 firms, cautioned 105 
owners of mills which he visited, and delivered 65 circulars calling 
the attention of the owners to the unsatisfactory state of their 
several chimneys. ‘The sub-committee fined 24 persons for having 
allowed unnecessary smoke to be emitted from their chimneys, the 
penalties amounting to £35 15s. 128 magistrates’ summonses were 
taken out against persons who had neglected to pay the fines im- 
posed by the committee. In 42 cases fines were imposed by the 
justices, 16 were dismissed; 20 warrants were granted, the parties 
not attending when summoned; and 41 cases were withdrawn, the 
offenders having paid the fines and costs in preference to going to 
court. The total amount of fines imposed by the committee was 
£542 4s, 6d., and of this amount £414 10s. 6d was actually received. 

A colliers’ strike has occurred (in consequence of a dispute about 

yages) at the Cassop colliery, near Durham. Nearly 250 men have 
struck, The men were under a bond to work for a year from the 
5th of April last, and eight of them have been committed to hard 
labour for two months. 

Eleven lives have been sacrificed by a shocking colliery explosion 
which took place on Friday, at the Prince Albert pit, Shevington, 
belonging to Messrs. J. Tayleure and Co., a colliery situated about 
four miles from Wigan, and at which the Arley mine is worked. 
The pit is about 260 yards deep, and on the south side of the work- 
ings twenty men were employed. At half-past nine on Friday 
morning the poor fellows were startled by a loud explosion of fire- 
damp, which seemed to take place nearer the shaft than where most 
of them were working. Many were severely scorched, but a large 
number succeeded in escaping the fire, and pushed on to the pit eye. 
In this effort many were successful, but ten others, some without a 
burn upon them, and others with faces scorched beyond recognition, 
were met by the after damp, which struck them down one by one. 
Information of the explosion was soon conveyed above ground, and 
whilst the struggle for life was taking place below, Mr. Makinson, 
the manager, and Mr. Close, the fireman, were descending the shaft 
and making the necessary preparations for examining the workings. 
About one-half of the men were met as the searching party pro- 
ceeded, some few unscathed, but others frightfully disfigured. Not 
one of the dead men was found in his working place. All were 
making their way cut when struck down, and two—a father and son 
-~had evidently mistaken the road. The spot where the gas was 
ignited would be about 300 yards from the pit shaft, and the furthest 
bodies would be about 400 yards away. ‘The gas is said to have 
ignited at the open light of the under-fireman, Riding. Riding, 
Howeroft, and Ellison, three men who were on the}spot at the time, 
areall living. ‘The damp appears to have come from a goaf, and to 
— entered the drawing road, where it exploded by a hole in the 
root, 

Advices’ from Glasgow report a rather serious accident to the 
Black Prince. About three weeks since a party of officers and men 
from Portsmouth arrived at Greenock to jury rig the vessel, and 
assist in taking her round to the south. They had so far proceeded 
with ther work that the three lower masts, with their topmasts, were 
up; but the shrouds were not on the masts, they being temporarily 
steadied with guys. On Friday morning about four o'clock, and at low 
tide, the vessel grounded, listed to the starboard side, and in conse- 
quence of the heavy top weight, the mainmast broke away by the 
deck, fell westwards, struck and smashed a portion of the ship’s rail, 
broke again at the place where it struck, and the bulk of the mast, 
top, and topmast, with crosstree, fell over across the steam-tender 
Lucifer, entirely smashing down the foremast and rigging, and 
staving in the deck of that vessel, the top going right into one of 
the fore cabins, breaking one of the beams, three carlines, and doing 
other serious damage. ‘The fact is, these masts, which were being 
temporarily put into the Black Prince, had done service in the war 
screw steamers Dauntless and Megara; and the one which broke, 
when examined, was found to be almost rotten to the core, not more 
thana seventh part of the timber being sound. The mainmast alone 
was upwards of 88ft. injlength, its weight about 11 tons, without the 
topmast, and had the accident occurred during the day, or after the 
vessel had put to sea, the loss of life might have been alarmingly 
great; as it was no personal injury was sustained. The Admiralty 
have given orders that the mainmast is not to be replaced until 
finally rigged at Portsmouth, The Black Prince is now entirely 
— and her fittings (except the engine department, which has 

cen completed for some time) are being vigorously pushed forward. 

Nearly 1,000 men are employed on board, but such is the vastness of 
the leviathan that, notwithstanding the diligence and application 
hitherto, much of the internal arrangements yet remain incomplete. 
The works as a whole, however, are so well forward, that the Ad- 
miralty have given orders that the vessel shall be removed out of 
harbour to the Tail of the Bank as early as possible that she may be 
safer than in Victoria Harbour, where she always grounds at low 
water, and where she will be able to take advantage of tides which 
may not be available when she is ready to leave, if confined within 
the walls of the harbour, 





Trave oF Giascow Harsour.—Notwithstanding the abnormal 
state of the export trade of the country, we havea gratifying account 
to give of the number and tonnage of vessels arrived in Glasgow 
Harbour during the month of September. We subjoin the official 
statement for the first nine months of the present and previous 
years, the —— of which is very favourable to 1861, notwith- 
standing the blockade of American ports, and all but complete sus- 
pension of trade with the American states :— 

1860. Ships. Tons. 1861. Ships. Tons. 
January .. .. .«. 236 .. 26,857 | January .. .. .. 409 .. 40,999 
February.. .. .. 327 .. 32,414) February.. .. .. 326 .. 38,049 
March... - 382... 31,215 | March .. ee 569 .. «34,544 
April oo ee +. 31,376 | +» 39,670 
i ses is 452 2. 44,206 
June oo cc o¢ 400 .. 33,752 | June eo co co SOB 2. 34,236 
July oo oe of 469 .. 50,584 | July eo cc co 443 o- 53,686 
August .. .. .. 461 .. 42,252 | August .. .. .. 376 «2 44,569 


September .. .. 422 a oo tt « Gn 


3,459 320,509 3,650 375,080 
The tonnage arrived at the Bromielaw during the past three- 
quarters of 1861 have exceeded those of 1860 by 54,571 tons and 
191 ships; and they exceed the same period of 1859 by 32,430 tons, 
although 399 fewer in the number of vessels. The ships arriving 
at Glasgow are now of a large size, and every month they seem to 
be increasing in tonnage. We chronicled the other day the arrival 
of one of 1,750 tons; also the Robena, from New York, drawing 
204ft. of water, arrived at the Bromielaw in one tide, showing that 
our noble river is fitted almost for the largest vessels.—Glasgow 
Mercantile Advertiser. 


1. 383 MIE gcse. 
+» 420 35,653 | May a ar 





PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board ; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 



































ana Du 2 na Dis 
IRON, English Bar and Bolt: — IRON, Swedish, Indian u “ 
in London prin 5150 3 asortments........ §>*@ oo, 
in Wales.. $00 , RussianCC ND toarrive, 16 0 0 ,, 
in Liverpoo! 5100 , 
ex Staffordshire eo’ 2.8? = 
EBs Sheet, SngliZeing , 8100 , ‘agot....... ° M 0 
<3) Dbl. ecg » 10 00 ,, | SPELTER, onthespot .. , 19 0 O nett 
23 (Hoop.....(: 856 » 800 , Se icsnaccccserse ip ae o « 
Bg {Red round! ee » 700 » Hard, remelted . one 
a - os te _ ” » 
NailRod.aqqgqZsES, 750 » ZINC, in sheets .........+ se £ eS 
SHIPPING IRON, es COPPER, Tile, 14 to 281b. ,, 10210 0 3 
Staffordsh. Kage 700 2 Tough Cake..........++ » 10310 011 
Rate, Oe ~« Sheathing and Bolu ..pr ib. 0 0 1) 
ESe% 10 50 Sheet 0 01g: 
S25 ” . . ” 
BS 850 , > #2 2. 
: Seen ot » se »s 22, 
Nail Rod, Square. '" 3 ™,, 7 50 w Yellow Metal » O00 % 
IRON, Rails, in Wales,cash, 5100 nett South American, nom..prtn 0 0 0 
” » Gmonhs, 5126 , Russian........ pew 00 @, 
Old,tocuuup, O 00 ,, LEAD, British Pig 2000 
Railway Chairs,in Wales ,, 4 00 ,, Spanish .... - 
pa inClyde , 3150 , B. 2150, 
Pig No.l, inClyde.... » 290 » a oe 
%-5ths No, 1 & 2-Sths 293 , a oe. 
GM: accksannau ’ 1 0 0. 
No. 1, in Wales...... » 300 , o°0, 
No.1l,in TyneandTees ,, 2120 ,, wo, 
itto, Forge ....++6. ” 300 w »llé6ldo, 
Statfordshire Forge Pig so” 
(all Mine), at ut, 3100 , 9 
Works, L. W., nom, 23 0 w 
Welsh Forge Pig (all 3.50 ? oe 
Mine), at the Port ..§ ” = a 
Acadian Pig, Charcoal... , 7100 ,, — oH 
Scotch Pig, No, 1, = 3 00 4 ” - - 
MED ccccvevecossy * ° CANADA, Plates ...... prtn 12 0 02 
QUICKSILVER . .,..prbt 7 0 03 


RalLs without alteration. 

Scorcu Pia Iron has slightly given way this week, and the market now 
closes at 49s. 3d. cash and 5Us. three months open for Mixed Nos. Warrants 
f.o.b, Glasgow. 

SpELTER.—The stock on the Ist inst. was 3,943 tons, showing an increase, 
during the past month, of 708 tons. The arrivals have also been very heavy 
lately, and consequently price is not so firm. 

Corper.—A fair demand since the late advance. 

Leap in good request. 

Tix.—Good inquiry for English, foreign rather dull, at £118 for Banca 
and £116 lus. for fine Straits, 


Tin PLATEs improving. 
November 7th, 1861. Moate and Co., 65, Old Broad-street, London. 


PRICES CURRENT OF TIMBER. 
1860. | 1861, | 1860. | 1861 


_ 
Perlood— 45486, 48 £26 





















Perlosd—~ 4 & £ & 
Tenk..cssseeeeeeeI5 1017 0/15 016 O | Yel. pine, per reduced C, 
Quebec, red pine .. 310 41"! 3 5 4 O | Canada, Ist quality 17 20 18 10 171019 0 
yellow pines. 3 0 4 0) 3 0 315 2nd do .. 12 01210|13 013 0 
St Johu, N.B,yel. 5 0 510) 50 6 0 Archangel, yellow. 13 014 0| 14 015 0 
Quebec, oak, white 5 0 510] 5 @ 510 | St. Petersbg. yel... 12 0 12310 12 10 13 10 
birch 310 4 0/4 0 4 5 | Finland 9 010 0} 9101010 
Memel.. 0 00 0) 0000 emel .. -10 015 0/10 015 0 
elm. 310 415 | Gothenburg, yel... 10 011 0/10 0123 0 
Dantzic, oak . 310 6 0 white 91010 0 ¥lvll 0 
fir... 3.0 4 0 || Gefle, yellow ....10 O11 0} 11 01210 
Memel, fir ... 310 4 0 =) ll O12 
Riga ..s.eee +s 3 310 316 
Swedish ....--.... 210 215) 215 3 0 22 0% 0 
Masts,Queb. rd pine 5 0 6 0) 5 : 60 a 
lpineS 0 6 UO] 5 60 p » Dats 
Jibined0 00 “1000 0 verdonbin Ol 1 4) 01516 
Lathwood, Dantz,fm6 0 610/710 5 0 } Staves, per standard M 
st. Peters.8 0 810} 91010 lu | Quebec, pipe .... 60 0 700) 50 0 600 
Deals, per C., 12 ft. by 3 by 9 in. a H eee puncheon 16 ¥ 180/16 v ls¥ 
uebec,wht.sprucel3 018 0) ! altic, crown sa 
acne atoemis 635 6115 617 6 '! piss... } 160 01700 1700 1800 





SCOTCH PIG IRON REPORT. | = 


s. d. 
No. 1 Gartsherrie .. .. 58 0 f.o.b Glasgow, 
49 0 do. 


* .M.B. oo ee a 
oe Do. Se Sa do. 
M. Nos. Do. oo oo BE gg do. 
WARRANTS. 
8s. d 


Cash prompt, .. «. 49 4} per ton, 
85ths No. land {ymo, open,’ .. :. 49 74 do. 


2-5ths » 3 «+ 15 mos, ss ee 49:10) do. 
G.M.B, “Speiieas oo ee 80 1 do. 
MANUFACTURED IRON. 


s 4 
Bars, Govan .. «- «« eo 7 00 
» Common eo co ef 617 6 
Drumpellar, Common .. .. 617 6 
Do. Best .. oc of 717 6 
Plates and Sheets .. .. .. 9 0 0 to £10. 
Rails eo cc cf c@ cf & § @ 
Pipes wow os ow ow 8 OS 
Chairs .c oc oc of o £90 0 


GLasGow, 6th November, 1861. 
The pig iron market continues depressed, and during the past week a 
good business has been done at 49s. 9d. down to 49s. 3d. To-day the market 
is steady at 49s, 3d. buyers, sellers 49s. 44d. 
The shipping demand, as is usual at this time of the year, is slack. 
Exports last week were 13,345 tons, against 11,429 tons in the corre- 
sponding week of last year. 
Suaw, THoMson, and Moors, Metal Brokers. 
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Benson’s Watcues and Ciocks.—“ Perfection of mechanism.”— 
Morning Post. Gold watches 5 to 100 guineas; silver watches, 
2 to 50 guineas. Benson’s new Illustrated Pamphlet, free for two 
stamps, descriptive of every construction of watch, enables persons 
in any part of the world to select, with the greatest certainty, the 
watch best adapted to their use. Watches sent free by post on the 
receipt of a remittance. J. W. Benson, 33 and 34, Ludgate-hill, 
and 46 and 47, Cornhill, London, E.C. Established 1749.—Apbv. 

Foreign aANp Coxontan Jottincs. — The Malta and Alexandria 
telegraph has been opened to the public for the transmission of 
messages.— The Turkish Government has taken such steps in this 
country as will insure the most approved drawings of iron-cased 
frigates.—Accounts from Cherbourg state that the new iron-cased 
frigate Normandie cannot be ready for sea as soon as the Minister of 
Marine expected ; in consequence of having touched the ground, the 
heads of two cranks were rubbed off, which will require some time to 
repair.—The iron-cased frigate Solferino is being fitted with her 
masts at Lorient— The Toronto Dispatch says that notice has been 
given of an application to the Canadian Court of aang | for the 
appointment of a receiver and manager of the Grand Trunk Railway, 
and for an injunction to restrain the English contractors from 
seizing the rolling stock under the execution against the company. 
The official returns of the trade of Canada continue to refer to a 
marked improvement in the trade of the ports, and there is nu doubt 
in the present year the trade of the Canadian provinces has increased 
in a greater ratio than ever was known ina single year before. The 
returns of the arrivals and tonnage of foreign ships at the port of 
Quebec from the opening of the navigation of the St. Lawrence to 
the 18th of October (received by the mail steamer Norwegian) 
show that during the present year 1,310 ships, of an aggregate of 
780,619 tons, had arrived, against 1,130 ships and 627,U40 tons, 
being an increase of 186 ships and 153,574 tons, or upwards of 
one-fourth. The coasting trade has improved to a still greater 
extent, the number during the present year being 171, _of 
41,294 tons, against 92, of 10,741 tons, in the corresponding period 
of last year, being an increase of 79 in the number of ships, 
and 3,553 tons, or upwards of one-third.—Lately, M. Dubrulle, of 
Lille, invented a piece of mechanism by which the wick was drawn 
down into the oil by the act of opening the lantern. Lamps upon 
that system were adopted in the mines of Auzin, but it was soon 
found that after the lamp had been extinguished by opening it, the 
miner could easily light it again with a lucifer match, and work 
with it open. A mechanic of Anzin, M. Lermusiaux, has, how- 
ever, now invented an improvement. He closes the lamp by the 
addition of a small pneumatic apparatus, so that it cannot be 
opened without the use of an air-pump, an instrument the workman 
can scarcely have at his command in the mine. The Courrer du 
Nord states that the new lamp has been submitted to the examina- 
tion of several competent persons, who report in its favour. 

















Nov. 15, 1861. 


THE ENGINEER. 


293 








INSTITUTION OF MECHANICAL ENGINEERS. 


Tue general meeting of the members of this institution was held 
on Thursday, the 7th instant, at the house of the Institution, 
Newhall-street. Birmingham, Sampson Lloyd, Esq., in the chair. 

The first paper read was a “ Description of a Rivet-Making 
Machine,” by Mr. Charles De Bergue, of Manchester ; which makes 
the rivets by a continuous motion, and combines compactness with 
simplicity of action. It consists of a disc revolving upon a horizontal 
shaft, in the circumference of which are fixed the dies for holding 
the blanks to form the rivets, the heads being formed by the pres- 
sure of a header worked by a crank on a second shaft. The two 
shafts are geared together, so that the second makes eight re- 
volutions to one of the first, the circumference of the dise having 
eight dies ; and, as each die is brought round successively, the header 
is advanced by the crank, the pressure on the rivet head increasing 
continually until the rivet comes in line with the centres of the two 
shafts, when the heading is completed. During the process of head- 
ing, a projecting pin placed alongside of the header enters into a 
corresponding hole in the disc, and makes the header and rivet travel 
together, taking the strain off the teeth of the driving pinion. The 
thrust of the pins which hold up the rivets during the heading is re- 
ceived by aloose ring surrounding a fixed eccentric; when the pressure 
comes on in heading, the ring moves round with the pin holding the 
rivet up, and thus distributes the wear over the surface of the eccen- 
tric; and in the further revolution of the dise after the heading is 
completed, the finished rivet is pushed out of the die by the eccen- 
tric. The header is supported behind by a small crushing cylinder 
of cast iron, which is made only strong enough to resist the usual | 
strain in heading a rivet, and yields by crushing whenever by any 
accident a cold rivet blank or any other unyielding substance gets 
between the header and the die, forming a complete protection 
against injury of the machine by overstrain in working. The bars 
for making the rivets are heated in a furnace alongside the machine, 
and are then cut up into blanks of the required length by a lever 
cutter driven by a cam in the machine; the blanks are fed into the 
dies by boys, and the finished rivets fall out into a truck placed to 
catch them. Several of the machines have now been successfully at work 
formany months, without sensible wear of the working parts, excepting 
thedies which are readily renewed; and the continuous motion has the 
advantage of effecting a saving of time, while the shocks and con- 
cussions attendant upon starting and stopping the motion are 
avoided, increasing the durability of the working parts. 

The next paper was “ On an application of Giffard’s Injector as 
an Elevator for the Drainage of Pit Workings,” by Mr. Charles W. 
Wardle, of Leeds. This application of the injector was suggested 
by the writer for the purpose of working out a small portion of the 
Kippax Colliery, near Leeds, which lay below the main drainage | 
level of the colliery, and at a considerable distance from the shaft ; | 
the extent to be worked was so limited that it did not allow of the | 
erection of a special pumping engine, and hand pumping was 
employed until the water had increased in the workings to such an 
extent that it could not be kept down by this means. The present | 
elevator was then applied, consisting of a simple form of the injector 
used for feeding steam boilers, in which the steam and water orifices 
are fixed at the position suitable for the height of lift and pressure 
of steam, no adjusting handles or valve being used. The steam is 
supplied from a boiler at the surface of the ground, and is conveyed | 
by a 1}-inch gas pipe down through the pit to the elevator, ata 
total distance of more than 1,'\0Uft. from the boiler; and the water is 
delivered up an inclined pipe from the elevator for a distance of 
300ft., being raised a height of 27ft. In order to separate 
the steam before it enters the elevator from the condensed water 
produced by its passage through the long length of steam pipe, 
it is passed through the top of a depositing box, in which the 
condensed water collects, and flows thence into a self-acting 
water trap, by which it is discharged at regular intervals. 
This serves quite efficiently for keeping the steam supplied to the 
elevator free from water, and the elevator continues working un- 
interruptedly for many hours together; and when the quantity of 
drainage water is sufficient, it works continuously day and night 
without stoppage. It does not requireany attention in working, and 
is started by simply turning on the steam at the boiler at top. The 
elevator has now been at work at this colliery with complete success | 
for several months past, and has proved asimple and efficient means 
of drainage; and, although far from an economical application of 
steam, is less expensive in this instance than any other plan, since | 
the fuel employed for raising the steam is only refuse slack from the 
pit, for which there is no other use, and no other cost of working is 
incurred. The elevator is now being applied also for raising the 
water supplied for cooling the tuyeres of blast furnaces, and is in use 
at other works for filling up the water tanks during the night for ' 
the day’s supply, making use of the waste steam previously thrown 
away from boilers heated by forge furnaces. It avoidsthe liabilities 
to stoppage attending the working of pumps, and is not injured by 
frost, but gets thawed by the heat of the steam, and quickly starts 
working, even when it has been completely frozen up. 

The last paper was a “ Description of Sellers’ Serewing Machine,” 
by Mr. Charles P. Stewart, of Manchester, in which the screw thread 
is cut at a single operation, and the finished bolt is released by the 
withdrawal of the dies, the machine being driven continuously in 
one direction, without reversing or stopping. ‘The dies are brought 
up to the required diameter of bolt by a cam plate in the die box, 
which is turned round and adjusted to the proper position by a! 
graduated index. During the process of screwing the cam plate | 
revolves with the die box; but when the screwing is completed a 
friction clutch is thrown into gear by a hand lever, which causes the 
cam plate to revolve rather faster than the die box,and the cam | 
surface then opens the dies,and the bolt being released is drawn out | 
by hand, without stopping or reversing the machine. For closing | 
the dies again upon a fresh bolt the cam plate is held stationary by 
a reverse motion of the same hand lever, while the die box continues 
revolving, and thereby advances the dies to the proper position for 
screwing the bolt. The bolt is fixed in a sliding holder brorght up 
by hand, with a hand lever for forcing the bolt up against the dies, 
until it enters and is laid hold of by them. In this machine the 
necessity of setting up the dies by hand between successive cuts is 
obviated, as they are set up at the first, by the graduated index of 
the cam plate, to the exact diameter required for the finished bolt, 
and the screwing is completed in once running the bolt up. When 
the dies have become worn, and have been re-cut, a readjustment of 
the index readily gives the means of bringing them up to exactly 
the same diameter as previously, so that the size of bolt is not altered 
by re-cutting the dies. By changing the dies different descriptions 
of bolts can be cut of the various sizes required for ordinary pur- 
One of the machines was exhibited in working order, 
together with specimens of the different sets of dies used in it, and 
of the bolts screwed. 
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Tre PanteLeorarn.—A description of a machine under the 
above designation appeared recently in the columns of the Times, 
and which we have transferred into our own, has attracted con- 
erable attention on the part of those ititerested in telegraphic 
It is stated that the contrivance is of “ Italian growth,” 
and that the French Emperor, before whom it has been ex- 
hibited, assured the inventor that the “Pantelegraph did great 
honour to Italy, and was a discovery of which France herself might 
be proud.” We are, however, reluctant!) compelled to question the | 
correctness of the statement as to the Italian origin of the discovery. | 
It is wel! known that Mr. Bakewell some years ago patented a very 
beautiful arrangement, similar to that now claimed by Casselli, and 
which has sooften been referred to in various scientific journals One 
of such instruments w: we believe, exhibited at the telegraph 
soirce of the British Association at Manchester. Further, a Mons. 
Fossarieu exhibited about three years ago an instrument of like con- 
struction at the office of the Moniteur. Although there may be some | 
difference in the mechanical arrangements, the identity of prin- | 
ciple is evident.in each case.—Electrician. 
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SOCIETY OF ENGINEERS. 
November 4th, 1861.—Mr. E. Riwey in the Chair. 
ON SURFACE CONDENSERS. 

By Joun Lovcn. 

(Continued from page 278.) 

Errata.—lIn the portion of Mr. Louch’s paper given in our last, 
p. 277, 2nd column, 21st line from the bottom, for interior read 
exterior. 3rd column, 16th line from bottom, for high temperature 
read greater pressure. Mr. Louch also desires to say that the engines 
and condenser of the “Post Boy,” referred to in his paper, were 
constructed by Mr. David Napier, of Glasgow. 

Another plan for effecting the same purpose has been patented by 
Mr. Miller, of Washington, shown on the next page, consisting of a 
tube of comparatively large diameter, with a conical tube, fixed to 
the inside, the smaller end being closed, and extending nearly to the 
mouth of the outer tube. He also occasionally increases the number 
of these internal tubes, and fixes short tubes made in this 
manner into tube plates a short distance apart ; the steam is admitted 
between the plates and into the tubes, the water circulating aroun 
their outer surfaces. may here introduce a curious fact, mentioned 
by Mr. Miller, in his own words :—“ This water surrounding the 
sections I keep at a very high degree of heat, up to nearly the 
boiling point at the top, and produce a constantly-ascending column 
by the injection from the pumps, and the large quantities of heated 
globules of heated water produced by the current from the pumps 
and from the surface of the condensers, which is more active in con- 
sequence of the water being heated. It may be here proper to re- 
mark that warm water extracts the heat from the steam more rapidly 
than cold water does, as | apprehend for the following reasons :— 
Water is a had conductor of heat when in a quiescent state, and 
unless the globules of vapourised water are at once made large 
enough to exert an active force they absolutely retard the condensa- 
tion. After the condensation takes place, however, a different state 
of things exists; then the condensed vapour is to be cooled down by 
itself passing over the cooled surfaces.” 
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One instance I may 
mention which tends to disprove Mr. Miller's theory. A surface con- 
denser which I have seen attached to a high pressure engine returns 


f ' Now, this is quite contrary to my experience. 


the circulating water to a large tank, to be again and again used. In 
the morning, when the engine is at first started, and when the water is, 
of course, coldest, the condenser is found to act much more efficiently, 
and on the Monday morning, when the water has had a longer time 
to cool, the difference in effect is much more perceptible. It is also 
a well-known fact that more condensing water is required in hot 
than in cold climates, both for injection and surface condensers. 





On the next page is shown a condenser pitented by Messrs. 
Williamson and Perkins. The exhaust steam from the boiler is ad- 
mitted by the branch §’ into a cast iron box, containing a number of 
tubes A closed at their upper ends, and firmly fixed into a tube plate 
at the lower end, being allowed to expand and contract through 
holes in the upper plate, which serves to keep the tubes in place. 
Inside these tubes are others of smaller diameter, B, open at both 
ends, the lower ends being firmly fixed in the diaphragm of the 
chamber D, and reaching nearly to the closed ends of the tubes A. 
Water is admitted by the branch W through the chamber D into 
the tubes B, and, passing through their upper ends, returns through 
the annular space between the two tubes, thus cooling the outer 
tubes and condensing the steam, the condensation water from which 
is removed by the air pump through the branch C’, and is returned 
to the boiler. 

By an arrangement not shown in the diagram (should any leakage 
take place) a valve attached to the inlet branch W being partially 
closed, the circulating pump attached to the outlet branch W’ acts 
under such circumstances as an air pump, and causes a partial 
vacuum on both sides of the tubes, thus preventing the access of 
eondensing water to the condenser. ‘This condenser has, I believe, 
been used with considerable success by Dr. Williamson, and possesses 
wany advantages over the ordinary condensers; firstly, by the con- 
densation water having all to pass through the annular space 
between the tubes, must necessarily (the same quantity being used) 
pass much more rapidly over the surfaces than when the water fills 
the whole of the tubes, and thus present a large surface of water, 
and at the same time, by its rapid motion, diminish the quantity of 
scale or sediment on the tubes. The tubes are also free to expand 
and contract unequally by being fixed at one end only. On the 
other hand, it would be very inaccessible for cleaning, and, from the 
double number of tiibes, expensive. 

The next figure represents a plan patented by Messrs. Randolphand 
Elder, and consists of a number of alternately right and left spiral 
tubes, attached at one end to the top pipe W, the other end fastened 
to the lower branch W, and enclosed in a cast iron case, into which 
the exhaust steam is admitted through the branch 8’, and the con- 
densation water withdrawn through the branch C’, the condensing 
water being made to pass through the spiral tubes, 

This condenser would, undoubtedly, expose a large condensing 
surface, and would not be affected by any unequal expansion and 
contraction of the tubes, but it would be expensive and difficult to 
manufacture, and inaccessible for cleaning. 1 believe it has not yet 






had a trial, and I understand the patentees are now adopting Sewell's 
plan, which I have previously described. 

The next figure showsa plan adopted by Du Tremblay and others for 
allowing for the expansion and contraction of the tubes by forming 
a chamber on the tube-plate, the upper end of which works in a 
Stuiling-box in the condenser case, thus allowing the tubes to 





expand equally. But as the expansion is very unequal (those tubes 
nearest the steam inlet expanding to a much greater degree than 
those at the opposite side of the condenser, this plan was not found 
to be of much value. In the condensers made by Du Tremblay the 
tubes were of an elliptical form, and being fixed in the mould, the 
metal for the tube-plate was cast around them, which made a very 
effectual joint. But the tubes could not be removed for renewal. 

On the same diagram is represented a plan for obtaining 
cooling surfaces, patented by Mr. Davison, of London, consisting of 
two sheets of corrugated metal, rivetted or otherwise fastened 
together. By this plan a large and effective cooling surface is 
obtained at a moderate cost. Mr. Davison has used his plan with 
success as a refrigerator, but I am not aware of its having been used 
as a condenser, for which, however, it appears well adapted. 
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The next two figures will serve to illustratea plan adopted with great 
success by Mr. Rowan, of Glasgow. It consists of a number 
of tubes, contained in a case, and surrounded with water, which is 
kept in motion by a fan or agitator. To this agitator is due the 
superiority of this over former condensers. 

In early examples it was proposed also to mix air with the water, 
but this is not adopted in practice. The exhaust steam from the 
engine enters at the top. The water passes through a screen of 
wire gauze, to intercept all extraneous matter. The value of this 
screen was exemplified by the fact that, although placed, in early 
examples, at an angle to give it more surfage, it becomes sooner or 
later choked, and another plan was adopted, which is shown on the 
figure, viz., of forming a lantern-shaped frame which, being covered 
with wire gauze, is placed on the end of the steam © ‘pe, giving a 
much larger area of gauze, and that in a position ne’ liable to get 
choked. The steam passing through the tubes is coadensed, and 
the condensation water withdrawn by the air-pump. The tubes 
pass through stuffing-boxes, as shown in a figure given last week. 
The packing used is a short length of india-rubber tube lined with 
linen, to allow the tube to pass easily through without sticking. On 
these tubes are placed ferrules, pressed down to their places by plates, 
perforated to correspond to the tubes, which they also serve to keep 
in their places. Six or eight of these plates only are used to all the 
tubes in the condenser. 

This plan of packing many tubes with one plate appears.to me 
wrong in principle, as, in case the packing in one stufting-box was 
looser than in those on either side of it, it would be impossible to 
bring the plate down to bear on it. My meaning will be under- 
stood by referring to the diagram where | have shown this defect in 
an exaggerated form. I am not aware, however, that this has been 
found so in practice, 

This condenser, although necessarily somewhat more complicated 
than the plans above described, appears to possess advantages over 
them, the surface being considerably arta It does not appear to 
be very accessible for cleaning or repairs. 

I may mention that the agitator requires much less power to move 
than might be imagined. In the largest condensers it is easily 
worked by a man, thus it does not rob the engine of much of its 
power. 

In the condensers hitherto described the condensation is effected 
by the circulation of a body of water, but other plans have been 
proposed, and, to some extent, used, in which the process is 
effected by the evaporation of the condensing water which is 
sprinkled upon instead of surrounding the tubes in a solid body, On 
this plan several have been made by Mr. Pirrson, of New York, as 
represented on the next page. 

The tubes through which the sieam passes are fixed into these 
copper tube plates, and water allowed to fall or trickle over them 
from a perforated pipe or rose. The waste water and air are with- 
drawn by the lower branch W. In these condensers a communica- 
tion is made between the exterior and interior of the tubes by means 
of the orifices B. 





i; 


HN l 





i de Sd el il ie 
ae a NP a 


By this contrivance the pressure is equalised and all strain on the 
tubes and plates removed, but the arrangement involves the loss of 
upwards of 25 per cent. of the condensation water. I am also 
informed that these condensers, at least in some cases, wear out 
quickly, those placed ov board the State of Georgia, an American 
vessel, having — renewed three times in six years. Whether 
this is owing to evaporating the water on the surface of the tubes, or 
what other cause, I am not informed. This system has the following 
advantage, that should the condenser get out of order by removing 
the tubes, it is converted into an injection condenser. 

Condensers of this class have the advantage of being lighter than 
those which I have before described, owing to their not having so 
great a body of water in them. 

Messrs. Pontifex make condensers, as shown in the next figure. 
Copper tubes of large diameter are fixed at each end into a cast-iron 
box, allowance being made at one end for expansion by a collar of 
india-rubber attached to the tube, and also to the socket, as shown. 
The condensing water is made to fall on them in the form of a 
shower, and is rapidly evaporated by the steam within, which is thus 
condensed, Many of these condensers are in use in London pro- 
ducing good results, but they are only adapted for land engines and 
to be fixed to the exterior of the engine-house, 1 am also informed 
that they are subject to rapid corrosion, 

Mr. Perkins has a very successful condenser represented in the 
next figure. It is composed of a number of horizontal iron tubes of 
small diameter, screwed into vertical tubes of 3in. diameter, jin. thick 
connected with the exhaust steam pipe on the one side, and the con- 
densation water pipe on the other. Thesmall horizontal pipes are, 
after being screwed into the 3-in. pipes, caulked up, thus making 
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a secure joint, and, from their length and small diameter, bend when 
unequal expansion takes place. ‘The steam passes through the 
tubes, the condensing water falling on the exterior surface. This 
condenser produces good results. On one which I had an opportunity 
of seeing at work, and which had been successfully used for some 
time, I observed a small deposit of scale which was, however, at 
that time notsufficiently thick to cause any practical inconvenience. 

I also observed that on one set of tubes which had, by way of 
experiment, been galvanised, the scale was not nearly so thick as on 
the others. Mr. Perkins proposes, in some instances, to enclose this 
condenser in a case, and from thence form a communication with 
the furnace or chimney of the boiler, which, by the rapid current of 
air passing through, would, no doubt, increase its efficiency. 








Mr. Ilowden also has patented acondenser based on this principle. 

On this principle, indeed, as long ago as 1822, previous to the ex- 
periments of Mr. Hall, Mr. Clark patented a very ingenious though 
somewhat complicated’ condenser, represented in the next figure. 
The steam is condensed in small tubes fixed into larger ones which 
radiate from a centre, over which water, in the form of a shower, is 
made to fall; the rapidity of the condensing water is accelerated by 
means of a fan placed in the centre. I am not aware if this con- 
denser was ever applied practically ; but it would, no doubt, be a 
very efficient one, although, of course, subject to the same rapid 
deterioration from oxication as others made on this principle. 





The next figure represents a condenser patented by, Messrs. Samuel 
and Nicholson, applicable to paddle-wheel engines. ‘The steam in 
this example is admitted through a perforated pipe into a case pro- 
vided with a number of tubes, the outer surface of which is kept wet 
by the water thrown up by the paddle floats, thus dispensing with 
circulating pumps. ‘This plan without the tubes has for some years 
been used in the paddle steamers of the Royal Navy as a condenser 
for distilling water for the use of the ship. As an engine condenser 
its position would be exceedingly objectionable. 
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Thetwo concluding figures represent a plan of my own,'in which I 
have endeavoured to remedy, as far as possible, the defects which I have 
pointed out in some of the examples before referred to. It consists 
of a case containing a number of tubes, through which the condens- 
ing water is made to flow in a circular film instead of their being 
wholly filled, as is the usual practice; or, on the other hand, simply 
sprinkled with water. ‘This film is caused by inserting in the upper 
end of the condensing tubes short pieces of tube slightly smaller in 
diameter, thus leaving an annular space between the two, through 
which the water flows in the form of a hollow column. These in- 
terior or distributing tubes may be corrugated in a spiral direction 
in order to give to the water a motion in a spiral direction, and thus 
compel it to maintain the form of a film under all circumstances 
throughout its entire course. A current of air, produced by me- 
chanical means, or by forming a communication through the open- 
ing A with the boiler furnace or chimney, is made to pass through 
the centre of the tubes, and thus materially increase the rapidity of 
action of the condenser. 

Condensation on this principle is conducted partly by evaporation 





and partly by surface contact between the tube and condensing 
water. It possesses this advantage over those condensers in which 
condensation is effected by the evaporation solely, that, by 
the tubes being constantly covered with a current of water, 
very little, if any scale, can form on their surfaces, and the tubes 
are not so subject to corrosion as when they are exposed to wind 
and water. Compared with the other description of condenser 
where water is allowed to flow through in a body, it is more rapid 
in its action, thereby rendering a less amount of condensing surface 
necessary. This I have proved by experiment. I hada model con- 
structed, which could be used either in the usual manner or on my 
principle. 
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In using the model with the tubes filled with water, which, 
after passing through the tubes, ran over the outside, thus making 
the surface of the case available in addition to the tubes, I admitted 
steam from a boiler, at about 16 ]b. pressure, to such an extent as 
just to cause steam to issue from the branch through which conden- 
sation water alone should issue, thus proving that the condenser had 
as much work as it could do. The circulating water passed off at 
nearly 200 deg. I then altered the condenser to my own plan, and, 
using the same quantity of condensing water (none of which, how- 
ever, was allowed to pass over the outer case, as in the first instance), 
I found that I was enabled to condensea greater amount of steam, 
and the circulating water passed off at a much lower temperature, viz., 
110 deg. <A further advantage, and one, in my opinion, of very 
great importance, is, that the tubes can be cleaned or have their 
packing tightened, or, if accidentally split or otherwise damaged, 
they may be plugged up at any time, even whilst the engine is at 
— This will be understood by reference to the concluding 
igure, 


PERKINS 





The screwed tube, which passes through the upper plate or cover, 
gives the necessary pressure to the packing, and is at all times 
accessible for readjustment; it also forms a socket for the distribut- 
ing tube, on removing which the condenser tube may be cleaned with 


a brush, or in any other way. This arrangement may, at first sight, 
appear complicated and expensive, but it will be found, on inspec- 
tion, to consist of simple parts all easily turned out by machinery. 

The screws may be dispensed with, and any of the ordinary 
systems of packing adopted; but I believe it is a better plan always 
to have the packing accessible for tightening when necessary. In no 
other form of enclosed tubular condenser can the tubes be cleaned or 
the packing adjusted whilst the engine is in motion, or without 
removing some portion of the case. 





This, of course, requires time and labour, and causes delay. I 
have been informed, on very good authority, that this difficulty has 
been the cause of many condensers having been neglected, and con- 


sequently abandoned, and the injection system substituted. The 
operation of this plan is as follows:—The steam is admitted to the 
outside of the tubes by the branch S’, and the condensation water 
withdrawn by the branch C’.. The condensing water obtains access 
to the tubes through perforations in the intermediate or packing 
tube, and is withdrawn from the lower portion of the condenser by 
the circulating pump. ' 

For stationary engines the plan would be simpler, no top being 
required, the distributing tube being fitted, by means of small pro- 
jections, into the condensing tube. ; 

There is another class of surface condenser, in which the heat is 
carried off by the air alone. An early example of this kind of con- 
denser I have already alluded to in the first part of my paper as 
having been included by James Watt in his patent for a road loco- 
motive, but I am not aware of his having put it into practice. 

Mr. Craddock has patented a condenser on this principle, and 
applied it with some success. He causes the whole condenser, con- 
sisting of a number of small tubes, to revolve rapidly, thus causing 
a constant change of air to the tubes. This is necessarily an expen- 
sive and complicated arrangement, and has not come into extensive 

se. 


use. 
Mr. Perkins has also patented an air condenser, consisting of a 





large number of vertical tubes of small diameter, partially open at 


the top, the steam being admitted at the bottom. These tubes he 
also proposes to enclose in a case, and form a communication with 
the furnace or chimney of the boiler. In this condenser no vacuum 
is formed, it being designed only to return the pure water to the 
boiler. I believe he has used a condenser on this principle with 
some success, but has abandoned it in favour of his plan already 
described. 

Air condensers have not come into use in consequence of their 
slowness of action, especially in warm weather. 

There is another system of condenser which, although not strictly 
coming under the head of surface condensers, possesses sc many of 
the advantages of that system that it deserves a brief notice, viz., 
that of cooling down the injection water of an ordinary condenser 
to be used again for the same purpose, thus allowing fresh water only in 
the condenser, and consequently in the boiler. This has generally 
been effected by passing the water through tubes contained in cases 
open to the sea or otherwise cooled. I believe it was first proposed 


by Symington, and has been since tried by Mr. Sutcliffe, Schiele, 
Howard, and others, but with indifferent success owing to the 
water parting so slowly with its heat. 














The following details of a few condensers in actual use may bo 
interesting :—One by Spencer, applied to a pair of marine: engines, 
cylinders 65in. diameter, 3-ft. 6-in. stroke, making forty-five revo- 
lutions per minute, indicating 1,200-horse power, contains 1,600 
tubes lin. diameter, 7ft. 6in. long, giving about 2} square feet per 
horse-power, the steam in the boilers being at 25 lb., a supplemen- 
tary engine and boiler being employed to drive the air pump. These 
engines formerly worked with an injection condenser consuming 
48 tons of fuel aday. This Mr. Spencer, by means of his surface 
condenser and other improvements, guaranteed to reduce to 30 tons. 
This he has not quite effected, but it is owing, in a great measure, 
to defective boilers, which I believe are being replaced. 

The cost of his improvements is from £6 to £10 per nominal 
horse-power. 

In an example by Rowan, applied to a pair of engines of 
200 indicated horse-power each, the condenser contained 720 tubes 
7ft. long, fin. diameter, and in. thick, giving a surface of nearly 
1jft. per horse-power, the pressure in the boiler being 100 lb. to 
120 lb. per square inch, the vacuum about 2d5in. mercury. 

Mr. Rowan, however, has constructed condensers with less than 
1} square feet of surface per horse-power, giving a vacuum of 28in., 
28tin., and even up to 29in. 
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The following are particulars of a condenser made by Messrs- 
Merrick and Sons, of Philadelphia, to supply the place of Pirsson’s, 
already alluded to as having worn out so rapidly on board the State 
of Columbia:—The engine is a single side lever, cylinder 72in. 
diameter, 8-ft. stroke, making fifteen revolutions per minute ; 22lb 
steam in the boiler, worked expansively; indicated horse-power, 
850 to 900; the condenser contains 2,453 tubes fin. inside diameter, 
qyin. thick, about 5ft. 5in. long; steam on the outside of the tubes. 

hetubesare firmly fixed into thetube plates, noallowance being made 
for expansion; amount of vacuum about 25in. mercury. The con- 
denser occupies a space 5ft. x 4ft. x 6ft. 3in. high; it has two 
double-acting circulating pumps 15in. diameter, 20-in. stroke, not 
quite large enough for their work; no tallow or oil used in the 
cylinder. The loss of water through leakage, &c., is made up by 
drawing from the sea; and when the boiler is blown off, after 700 
miles run, the density of the water is found to be one-fourth that of 
sea water. 














From these and other examples we may draw the following 
rules :— ee 
The tube surface generally allowed is 2} square feet per indi- 
cated horse-power, though Rowan uses as low as 1} square feet. — 
The tubes vary from din. to lin. diameter, and from yin, to gin 
thick. Horizontal condensers, requiring larger and thicker tubes 
than vertical, having to support their own weight full of water. 
The smaller the tubes the more compact (surfaces being the same) 
will be the condenser, and also the more costly in manufacture. _ 
The condensing water is about the same in quantity as for injec- 
tion condensers. ; 
The air pumps are reduced to from one-half to one-third the 
city. 
Fhe avungs vacuum is higher than in the injection condensers. 
[Nore.—In the arrangement of the figures in Mr. Louch’s papertwe 
have found it necessary to separate them from the paragraphs 
describing them. The term “the next figure” is to be understood, 
therefore, as referring, in each case as the figure next following that 
of the condenser just previously described.—En. E. | 
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Tuts illustration represents & plan presented by Mr. Edward 
Alfred Cowper, C.E., to the Institution of Mechanical Engineers at 
their meeting at Birmingham, October 27th, 1847, or upwards of 
fourteen years ago. The plan was for what Mr. Cowper termed 
an “inverted arch bridge,” and showed a principle of construction 
which is now beginning to attract some attention. Some of our 
correspondents will doubtless be prepared to discuss this plan, 
which, we incline to believe, promises many advantages if carried 
into practice. 
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RIDLEY AND ROTHERY’S MACHINERY FOR 
WORKING COAL. 


Tuz invention, by Robert Ridley, of Low Wortley, Yorkshire, 
and Joseph Rothery, of West Ardsley, in the same county, relates 
to a peculiar system or mode of combining machinery for hewing 
or working coal and metalliferous and other rocks, whereby a 
saving of labour and the prevention of “ breakage” is effected. 

Fig. 1 represents a longitudinal vertical section of the machine 
taken through the centre thereof ; and Figs. 2 and 3 are details on a 
larger scale of one of the ratchet wheels and palls employed in work- 
ing the cutters. 

A, A, is the main framing, which may be made of wood or metal ; 
it is mounted upon two axles B, B', on which are keyed the two 
pairs of running wheels C, C!. Where convenient it is desirable to 
employ rails or trains and suitable wheels C, C!, to run thereon and 
to be guided thereby. D is the main driving shaft of the machine 
working in bearings bolted to the end uprights of the main 
framing. This shaft carries a fly-wheel F, and has two cranks 
formed upon it at right angles to each other; these cranks transmit 
motion by means of connecting rods to the second motion rocking 
shafts I, from which shafts are obtained the principal motions requi- 
site for working the cutters. The machine illustrated is a double 
machine, being provided with two sets of vertical and horizontal 
cutters, each set consisting of two vertical cutters and one horizontal 
cutter, but insome cases we propose to use machines provided with only 
one set of vertical and horizontal cutters, such machines resembling 
the half of the present machine, if divided longitudinally and verti- 
cally through the centre. As both sets of cutters are actuated and 
operate in a precisely similar manner, although in opposite directions, 
it will be necessary todescribe one set only. On the rocking shaft I is 
keyed a double lever arm K, to the upper end of which is jeinted 
the connecting rod H, whilst the lower end of the arm is jointed to 
the link L, which gives motion to the machinery actuating the lower 
vertical cutter M. A second lever arm N is also keyed on to the 
rocking shaft I, its object being to transmit a similar rocking motion 
to the upper rocking shaft O through the vertical link P, which is 
joined at its lower end to the arm N, and at its upper end to the 
corresponding lever arm Q keyed on to the shaft This last- 
mentioned rocking shaft O carries also a double lever arm R similar 
to the double lever arm K on the shaft ]. The upper end of this 
double leverarm Ris connected by the link § is to the ratchet lever T, 
which works the horizontal cutter U, while the lower end of the 
double lever arm R is connected by the link V to the ratchet lever W, 
which in its turn works the upper vertical cutter X. The shanks or 
arms m and z of the lower and upper vertical cutters are respectively 
carried by the lower and upper cutter shafts Y and Z placed horizon- 
tally and transversely to the machine, andthe shank wof the horizontal 
cutter U is carried by the vertical shaft a situate on one side of the ma- 
chine. Figs. 2and3 represent one of the ratchet wheels, with its ratchet 
lever, pall and catch employed in working the horizontal cutters, the 
various parts being shown in different positions in each view. 
a is the shaft, on which the cutter arm or shank is carried; this 
shaft rocks in suitable bearings bolted to the main framing, and has 
keyed to one end the ratchet wheel b, a portion only of whose cir- 
cumference need be provided with ratchet teeth, whilst the remainder 
should be left plain, as shown; T is a ratchet lever, working loose 
upon the shaft a, and carrying a pall d, which pivots on a centre 
at ein the lever T. The nose of this pall is held in contact with 


















the ratchet teeth by the blade spring j; one end of which spring 
bears against the block g fixed in the end of the ratchet lever, 
whilst the other end is secured to the pall; 4 is a spring catch, also 
pivoting on a centre at iin the lever T. The object of this 
eatch is to hold the pall out of action during its forward stroke, 
and to release it again or allow it to come into action in the 
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whereupon, the ratchet wheel and cutter-shaft being released, the 
spring & comes into action, and, by partially rotating, the cutter-shaft 
causes the cutter to make a smart blow upon the surface of the coal, 
either in a horizontal or in a vertical direction, according to the 
position of the cutter in the machine. So soon as the nose or front 
end of the pall is thrown out of gear by the stop n the end of the 












return or back stroke, as hereinafter described. Upon each of the 
shafts Y, Y', Z, Z', and a, a', which carry the cutter arms, is coiled 
a helical spring 4, one end of which spring is secured to a collar on 
the shaft, and the other end to the bearing or to the main framing 
of the machine. The tendency of this spring is to turn the cutter 
shaft, and thereby produce the required blow of the cutter, such 
blow being due not to the positive motion of the machine, but to 
the power of the spring itself, the action of the machine being to 
recoil the springs or reinstate their tension after each blow of the 
cutters, and at the same time to bring back the cutters again in 





readiness for a fresh stroke, which takes place immediately on the 
release of the cutter shaft, effected by throwing the palls d out of | 
action, in manner hereinafter described. In Fig. 2 the pall d is | 
shown engaged into one of the teeth of the ratchet wheel 6, and is | 
moving forward in the direction of the arrow, thereby turning 

partially the shaft a, which has the effect of coiling the spring &, | 
and of bringing back the cutter from the surface upon which | 
it is intended to operate. Just before the pall completes its | 
forward stroke its curved or front end comes in contact with 

the inclined stop piece n, fixed to any convenient part of the 

machine, and is thereby thrown out of gear with the ratchet teeth, | 





spring catch h comes over the tail or hinder end of the pall,and 
thereby holds the pall out of action, as shown in Fig. 3, during the 
time it is making its back stroke by means of motion communicated 
through the lever arms, link, and crank hereinbefore described, and 
whilst the ratchet wheel and shaft are being acted upon by the 
helical spring. On the completion of the back stroke of the pall the 
tail of the catch 4 comes in contact with another fixed stop 0, adjusted 
so as to come into action at the proper time. The effect of this 
stop o is to disengage the catch from the tail end of the pall, and 
thereby allow the pall, under the influence of the spring //, to again 
act upon one of the teeth of the ratchet wheel, so as to produce the 
next forward stroke, and so on, the several palls in the machine 
being thrown alternately in and out of action; consequently, the 
series of cutters keep continually striking the face of the cval or rock, 
and entering further therein at each pick or blow. 


Tne Great Ship Company have resolved to issue £22,000 of 10 per 
cent second mortgage debentures to fit out the Great Eastern for 
a new voyage. The repairs are estimated at £8,000 only, and will 
be, it is said, provided for out of assets in hand. 
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INSTITUTION OF CIVIL ENGINEERS, 
November 12, 1861. 
Gronce P. Binper, Esq., President, in the Chair. 


Berore commencing the business of the evening, the president 
alluded to the singular fact of its having been his = duty, on 
the first meeting of the late sessions, to notice the loss of some old 
and distinguished members of the profession. Thus, he had an- 
not ced the loss of Mr. Brunel, Mr. Robert Stephenson, and Mr. 
Locke, and now he had to mention the decease of Sir William Cubitt. 
This distinguished engineer was a very old member of the institu- 
tion, had zealously assisted in its early struggles, and, as a vice- 
president and as president, had lent effectual aid in extricating it 
from its financial difficulties. He was early distinguished for his 
knowledge of mechanical engineering, in which branch he intro- 
duced some ingenious improvements. Among his principal civil 
engineering works were mentioned the South Eastern and the Great 
Northern Railways, the gigantic floating landing stages at Liver- 
pool, the iron bridge at Rochester, and the effective superintendence 
of the construction of the Crystal Palace in Hyde Park in 1851, 
which service was recognised by her Majesty conferring on him 
the honour of knighthood. 

Sir William, unlike other members, had attained an advanced age, 
and during his long career had secured the respect and esteem of all 
his professional brethren, as well as the consideration of all with 
whom he was brought into contact. His success was doubtless, in 
a great degree, to be ascribed to the soundness of his early mechanical 
experience, which he never failed to impress upon all the younger 
members of the profession. His loss would be sincerely felt by the 
society of which he had been so useful a member ; and the president, 
in feeling terms, expressed the hope that Sir William’s memory 
would be kept alive in the institution by the works of his son, Mr. 
Joseph Cubitt, who had succeeded his father in the council. 

The paper read was on “ The Hooghly and the Mutla,” by Mr. J. 
A. Longridge, M. Inst. C.E. 

The subject was divided into the following heads :—First, a 
statement of the commercial importance of the port of Calcutta. 
Secondly, a brief account of the present mode of transport of the 
traffic to the port, and the modification of it, by works now in pro- 
gress. Thirdly, a sketch of the physical features of the two outlets, 
the Hooghly and the Mutla. Fourthly, remarks on the past and 
present state of those rivers, as navigable channels, together with a 
consideration of remedial measures. 

The port of Calcutta was the emporium of the commerce of a great 
part of the peninsula of Hindostan. It had been ascertained, from 
official returns, that during the five years ending 30th April, 1861, 
the imports had amounted to 626,800 tons, and the exports to 
620,000 tons on the average annually. This, however, only gave 
an approximation to the trade of Calcutta; for the amount of tonnage 
paying toll on the eastern canals was in 1856 about 1,700,000 tons, 
and in 1859 it was not less than 2,250,000 tons. This traffic was 
wholly dependent on water communication, and was conducted under 
circumstances of great difficulty and danger, at considerable expense, 
a by su-h rude modes of conveyance as nature, unaided 
vy art, had provid But, vist as was the present trade of Eastern 
India, it was as nothiag compied with what it might be rendered, 
if a wise policy should encou‘age, and allow full scope to, the 
capital and energy of Great Britain. 

for about four months of the year, during the flood season, 
the traflic coming dow: the river Ganges entered one of the three 
Nuddea rivers—the Bi giruttee, the Jellinghy, and the Matabanga 
—at Sooty, Jellingh., and Sadassapore, respectively. These 
rivers ran in a southerly direction, and by their union formed the 
river Hooghly, about forty-five miles above Calcutta. During the 
dry season, from November to July, the Nuddea rivers were no longer 
navigable; and then the traffic descended the Ganges to the point 
where it met the stream of traffic from the Brahmapootra. It 
afterwards proceeded, vid Dacea, through the Sunderbunds naviga- 
tion, to the head of the Mutla, whence by the Biddiadhurree river, 
it reached the Eastern Canal, and by means of it, the Cirenlar 
Canal and Tolly’s Canal, finally entered the Hooghly at Calcutta. 

The delays and obstructions in this navigation had frequently 
been brought under the notice of Government. In 1853, Mr. 
Mactier, the Deputy Collector of Furreedpore, reported on the 
subject, particularly as to the inner route through the Sunder- 
bunds, navigable for boats of about 38 tons. He attributed 
the delays to the absence of towing-paths, and to the want of 
room between the Salt-water Lake and the Hooghly. He stated, 
as the result of his own experience, that in going from the Dhappa 
toll-house to the Hooghly, a distance of about four miles, his own 
boat of only 9 tops had been detained about ten hours, and on 
returning, twelve hours; while it had taken others four days to 
pass in one direction. ‘These evils were in full force in 1857, when 
the author was sometimes four hours in reaching Dhappa, a distance 
of 24 miles, in a small row-boat. 

The average rate of travelling, by this system of navigation, 
might be stated at about 15 miles per day, and the average cost of 
transport, including insurance and interest on outlay, had been 
carefully calculated by the author to amount to 0644 of a penny 
per ton per mile. When the East Indian Railway, intercepting 
the traffic of the Ganges at Rajmahal, and the Eastern Bengal 
Railway meeting it at Kooshtee, were completed, the average cost 
of carriage per ton would probably be, taking the proportion of 
— passing by. the Nuddea rivers, at about one-third of the 
whole :— 


By Water. 
Rajmahal to Caleutta .. oe ee o. 24s. 3d. 18s, 9d. 
Kooshtee to Ca cutt» ee ee ee +. 17s. 11d. 10s, 4d. 
This showed as ving of 20 and 40 per cent. respectively, in favour 
of the rail, exclusive of the advantages of a safe and speedy transit 
of hours instead of weeks. 

The Hooghly, formerly one of the principal mouths of the Ganges, 
now communicated with that great river only by the three Nuddea 
rivers. ‘lhe positions of the exits of these rivers from the Ganges 
were subject to great variation, owing to the soft nature of the 
banks rendering them unable to resist the action of the waters in 
the dry season. The depth of water at the junctions of the 
rivers with the Ganges varied with the time of the year, and 
also from one year to another; and sometimes, as in 1853, the 
three rivers were almost closed. The quantity of water from the 
Ganges discharged by these rivers varied greatly. It had been 
stated by Major Lang, formerly superintendent of these rivers, that 
in a high tlood it amounted to 200,000 cubic feet per second, whilst in 
the month of March it did not exceed 5,000 cubic feet per second, 
of which a large portion was derived from filtration. 

The author next proceeded to give a detailed description of the 
navigable channels of the Hooghly, and referred particularly to the 
report of a committee appointed by Government in 1853, to 
inquire into the state of that river, and to the evidence given 
before that committee. In concluding this part of the subject he 
said that the river might be divided into three sections. First, 
from Calcutta to Fulta house, a distance of about 34 miles, with 
an average high-water width of 1,300 yards, it consisted of a series 
of deep but narrow channels, separated by bars at the points of 
inflexion of the curved reaches. In this part of the river the 
uavigation, though tedious and troublesome, was not dangerous; 
and though subject to periodical annual changes, the depth of water 
did not appear to have suffered any permanent deterioration. 
Secondly, from Fulta house to Culpee, a distance of 24 miles, the 
high-water width widened out from 1 mile to 23 miles. This 
section embraced the junction of the Damoodah and Roopnarain 
rivers on the right bank, and the dangerous James and Mary’s 
Sand, The channels were subject to great and sudden changes; 
the tides and eddies were strong, with shifting sands. There ap- 
peared to be evidence of some permanent decrease of depth of 
water, though not yet to such an extent as to have a serious effect 
on the navigation. ‘Thirdly, from Culpee to Sand Heads, a distance 
of 37 miles, the river widened out from 23 miles at Culpee to 
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17 miles at Saugor point. This section contained many dangerous 
places, and the evidence went to show that there was a decided and 
serious shoaling of the water, and a prolongation seawards of 
the tails of the sands below, to an extent of not less than six miles 
within the last fifty years. 

In reference to the tidal phenomena of the Hooghly the informa- 
tion was extremely scanty. An analysis of the observations made 
at Kidderpore Dockyard, near Calcutta, from 1st July, 1843, to 30th 
June, 1844, showed : First, that the duration of the flood was three 
hours during the freshes, and four hours during the dry season ; 
whilst the ebb lasted from eight to nine hours. Secondly, that the 
mean rise of tide, on an average of three days, commencing with 
each quarter of the moon, was during the dry season, from October 
to February, both inclusive, at spring tides 11ft. 1jin., at neap tides 
7ft., and from April to August, both inclusive, at spring tides 
12ft. 2in., and at neap tides 7ft. Sin. Thirdly, tl:at during the north- 
east monsoon, from the middle of September to the middle of March, 
the night tides were higher than the day tides; whilst from the 
middle of March to the middle of September, when the north-west 
monsoon prevailed, the day tides were higher then the night tides. 
The mean velocity of the tidal wave, from Sand Heads to Kidder- 
pore, was about 26} miles per hour. 

The author estimated that the quantity of fresh water passing 
into the Hooghly from the Ganges, through the Nuddea rivers, 
was upwards of 60,000 million cubic yards per annum; and the 
opinion had been stated that the amount brought down by the 
Damoodah and Roopnarain rivers was at least equal to that from 
the Nuddea tivers. Also, that as the great bulk of this fresh 
water passed down during the inundations, when the rivers of 
Bengal were highly charged with sediment, he calculated that not 
less than 39,000,000 cubie yards of solid matter wer: carried down 
each year into the river and sea channels of the Hooghly below 
Calcutta, and an equal quantity from the Damoodah and Roopna- 
rain rivers, so that 78,000,000 cubic yards of solid earth were pro- 
bably deposited yearly in the Hooghly and its estuary. That this 
amount of solid matter was not exaggerated was evident from the 
statement of Major Rennell, that, in the flood season, the Ganges, 
from whence the water was derived, contained one-fourth part mud 
in its waters, and from that of Captain Sherwill, that the annual 
deposit in the Bay of Bengal, from the Ganges and the Brahma- 
pootra, amounted to 1,500 millions of cubie yards. 

As the soil of the Delta of the Ganges consisted of loamy 
sand and black mud, it was unable to resist the action of the 
stream, and thence the course of the river was subject to great 
variations, and its banks were perpetually changi On the sea- 
coast of the Delta there were eight openings, each of which had 
in turn probably served as the chief mouth of the Ganges. Of 
these, the Hooghly was the most westerly, and the Mutla—the 
third from the west—was about forty miles to the eastward of the 
Hooghly. 

The Mutla was an inlet of the sea rather than a river, inasmuch 
as the fresh water entering it was entirely confined to a small por- 
tion which drained off the adjoining lands during the wet season. 
Its depth was in no place less than four fathoms at low-water spring 
tides, and the entrance was easy of access. It was free from bars 
and shifting sands, and the channel appeared to have suffered no 
material change from the year 1839, when it was first surveyed, to 
the year 1853, when it was again surveyed. It was entirely tidal, 
was not subject to freshes, and was free from the bore, at times so 
destructive in the Hooghly. At the head of the river, where it was 
proposed to establish the new port, there was space for 240 ships, 
and in the Edoo creek for 600 ships of the largest size, still leaving 
ample room for ships to swing in the stream. Excepting during the 
short period when the Nuddea rivers were open, the whole of the 
traffic to Calcutta from the Ganges passed across the Mutla. 

Comparing the two rivers, the Hooghly and the Mutla, in regard 
to their facilities for navigation, and their general hydrographical 
features, it would be found, first, that the distance from the head of 
the Mutla to the sea, opposite Bulcherry Island, was 56 miles, whilst 
from Calcutta to Middleton Point was 99 miles. Next as to the 
depth of water :—If a standard of 24ft. at low-water was assumed 
it would be found that in the Mutla there were no shoals ; whereas 
in the Hooghly there were six, of a length in the aggregate of 
upwards of 14 miles, with a low-water depth of from 15ft. to 18ft. 
only. To give a standard depth of 30ft. at low-water the Mutla 
would require deepening at four places to an extent varying from 
zero to 6ft.; whilst in the Hooghly the length to be deepened would 
be nearly 26 miles, and the depth to be excavated from zero to 15ft. 
Again, in the Hooghly, the lowermost shoal was 63 miles from the 
uppermost, whereas in the Mutla, taking even the 30ft. standard, the 
shoals, which were much less in extent, were all contained within a 
distance of 30 miles; or, if the firstand last, which were inconsiderable 
and might easily be removed, were neglected, then the only existing 
shoal would be comprised in a distance of 3$ miles. It might be stated 
generally that, whereas a ship drawing 24ft. could only get to sea 
from Calcutta by the aid of steam, and under the most favourable 
circumstances, in three to four days, or during the south-west 
monsoou in five days, the same vessel could at all times get to sea, 
from the head of the Mutla, in from eight to ten hours. By the 
adoption of the Mutla it was believed that two days could be saved 
in the time of the postal and passenger service between this country 
and Calcutta. In the author's report on the Calcutta ami South 
Eastern Railway (1857), he entered fully into the comparative 
charges of the two ports, and the result showed a saving of £587 10s, 
on each voyage of a ship of 1,000 tons, in favour of the Mutla, or 
about 11s. 9d. aton. 

With regard to the engineering points involved in the comparison 
of the two rivers, it would have been remarked that both ran 
through a precisely similar country, both were remarkably alike 
in their courses, and both were subject to the same tides; yet one 
was dangerous and difficult, whilst the other was safe and con- 
venient for navigation. Whence did this difference arise, and could 
it be remedied? The great physical distinction was that in the 
Hooghly there was a vast, though greatly varying, supply of fresh 
water, acting simultaneously with the tidal flow; whereas in the 
Mutla there was tidal water alone—and not only that which filled 
its own bed every twenty-five hours, but a vast body which passed 
through it, and flowed into and ebbed from the great reservoir 
channels of the Biddiadhurree and the Attara Banka and their 
branches at the head, and other Sunderbund creeks. This was the 
distinction in the conditions to which, in the author's opinion, were 
due the differences in their state as navigable channels. The com- 
parison of these two rivers appeared to him decisive as to the value 
of tidal water alone versus fresh water and tidal source combined. 
By tidal source alone there was a deep and unchanging channel free 
from bars and shifting sands. By the combined action of fresh 
water and tidal source there were shoals, shifting sands, variable 
channels, and a gradual, and it might even be said, a rapid shoaling 
of the lower channels of the estuary. 
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In conclusion, respecting the presumed rivalry between the old 
port of Calcutta and the new one of the Mutla, the author quoted 
from the report which he made in 1857, to the directors of 
the Caleutta and South Eastern Railway Company,’ in which 
he expressed the belief that, as the trade of India was striding 
onwards, and as the railway system would pour an enormously 
increasing stream of traffic to Calcutta, commerce would attain 
such a development as to “afford an abundant business for both 
ports, and confer an incalculable benefit upon this magnificent 
country.” 


. 

GeNERAL Sir Howard Dovanas died on Friday last, in the 85th 
year of his age, having been born in 1776. His career, military, 
political, and scientific, had been both long and distinguished. 
Besides his military and public services, he was the author of many 
scientific treatises, especially on fortification and gunnery—a sub- 
ject which occupied his attention until the very close of his long 
and active life. 











CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
7th November, 1861. 
Mr. Francis Campi, President, in the Chair. 
ON THE VARIOUS METHODS OF SINKING IRON CYLINDERS FOR 
FOUNDATIONS. 
By James B. Watton, Vice-President. 

Tue author, after a brief review of sub-aqueous operations, which 
on account of their importance, and the successful manner in which 
they have been executed in spite of apparently insurmountable 
difficulties, have attracted the attention of tie scientific world, pro- 
ceeded, firstly, to consider the claims of the diving-bell, and to 
enumerate several instances in which it had been adopted by 
evgineers for the purpose of forming the foundations of bridges, 
breakwaters, Kc. A minute description was given of the diving- 
bell, as improved by the ingenuity of Dr. Halley, and in which he 
remained, with four others, for one hour and a half, innine or ten 
fathoms of water, without any inconvenience. An account was 
also given of the diving-bell employed by Smeaton in 1779, for 
repairing the foundations of Hexham Bridge, and for carrying on 
the works at Ramsgate Harbour. This bell was much simpler in 
detail than that of Dr. Halley, and more deserving of attention, its 
weight was 2} tons, its height 4}ft., and its width 3ft. Two men 
were able to work in it. 

The author then stated that operations carried on with the diving 
bell were necessarily of an expensive and tedious nature, and as this 
is a consideration of paramount importance where capital is limited 
and time an object, it would not, therefore, be surprising to know that 
it is now almost entirely superseded by other inventions. Heinke’s 
diving dress was next alluded to, and the advantages it possessed 
over the bell were then enumerated; by the use of the bell the 
labourer’s movements are limited to the space of a few feet, and 
frequent stoppages occur from the necessity of removing the 
machine, whereas a diver furnished with Heinke’s apparatus is in 
the uncontrolled possession of his limbs, and is able to remove to 
other parts of the work without any assistance from above the sur- 
face. Again, in the employment of the bell, a considerable outlay 
is necessary for the requisite scaffolding and gearing, which is 
avoided by the adoption of the dress, and, lastly, the expense of 
working is very great in comparison with that incurred by using 
the dress, and a saving of 75 per cent. may be secured. Reference 
was made to the Westminster and Charing Cross bridges where 
Heinke’s apparatus is in use. 

A brief notice was given of the plan adopted in sinking cylinders 
of small diameter by the ordinary pile-driving machine, this 
method being considered expensive and unsatisfactory owing to 
the number of fractures occasioned by the sudden fall of the 
“ monkey.” 

The next method described was that of sinking cylinders by 
means of dredging with scoops or spoons furnished with sharp 
edges and long handles, by means of which they may be worked 
from above the surface of the water through which the cylinders 
are being sunk. The cylinder is weighted so that it may sink as the 
stratum of the earth is excavated, and it should, at least, be 
weighted equal to the load it will have to support, otherwise it may 
sink after the superstructure is erected; this plan was stated to have 
been generally adopted, and to have been found very successful 
where the soil was loose and the water not deep. The cylinders of 
Charing Cross Bridge are being sunk in this manner, and those 
supporting Mr. Gardner's Railway Bridge at Staines. The former, after 
the process of dredging has been completed, are weighted with 
750 tons of rails, and allowed to sink until no further subsidence can 
be observed. 

Dr. Pott’s pneumatic method which has, in many instances, been 
adopted with much success, was then fully described. The principle 
of this method v stated to be as follows: The cylinder, being 
covered with an : ht cap, and placed in position, is allowed to 
sink through the water and soil; it is then connected by a flexible 
hose to a receiver, which is furnished with a trap valve in the 
bottom, opening downwards, and put in communication with a three- 
barrelled air pump. The pump is put in motion, and the air is 
exhausted from within the cylinder and receiver, the silt or sand is 
forced up into the reservoir by the external pressure of the 
atmosphere, and, as soon as the reservoir is filled, a valve at the 
bottom is opened and the contents allowed to flow out, after which 
the valve is closed and the operation repeated until the pile is sunk 
to the required depth. The cylinder sinks, by its own weight and 
the external pressure of the atmosphere; additional weights are 
applied if necessary. ‘This method is not available when applied to 
stony ground, as water would flow in under the edges-of the cylinder 
and vitiate the internal vacuum, 

A plan, the reverse of that just described, known as Hughes 
pneumatic method, was next explained, particulars of which, as 
applied by Mr. Hughes, for sinking the cylinders of the new bridge 
at Rochester, were given, extracts being made from a paper read by 
Mr. Hughes before the Institution of Civil Engineers. This 
method consists in filling the cylinder with compressed air, by 
which means the water is expelled, and men are enabied to carry 
on the work of excavating. This plan was most successful at 
Rochester Bridge, where, unquestionably, the other methods de- 
scribed would have resulted in failure, as the bottom consisted of a 
mass of stones, closely packed, and hard rock. The paper con-~ 
cluded with a description of two ingenious methods of sinking 
cylinders of small diameter, for the purpose of forming foundations. 
In one plan—the pile or cylinder is furnished at its lower extremity 
with a screw—a rotary motion is given to the pile or cylinder, the 
screw of which forces its way into the ground, without materially 
disturbing it; this description of pile is known as Sanders and 
Mitchell’s patent. In the other the pile has a disc at the lower end, 
a hole being left in the centre, through which a wrought iron pipe 
is carried down the pile, projecting some inches below the bottom ; 
water is forced down. the pipe, and a rotary motion given to the 
pile or cylinder, the sand or silt is loosened, and the pile descends 
rapidly and easily. This method was invented by Mr. Brunlees, 
and applied with much success in sinking the piles for the founda- 
tions of the railway viaducts in Morecambe Bay. 


























Atconorometry.—M. Pouillet, the author of the European 
work on the natural philosophy, “ Elements de Physique,” has 
reported to the French Academy of Sciences the result of the 
labours of a commission upon a very long and difficult task, viz., 
to ascertain by a numerous series of very delicate experiments 
whether any error exists in the value assigned by Gay-Lussac to 
the density of absolute alcohol, and to demonstrate that the densi- 
ties of mixtures of alcohol and water which have served as the 
point of departure in the construction of the centesimal alcoholo- 
meter were themselves exact. These results have been acquired 
theoretically; but when theory descends to practice the con- 
struction of the aleoholometer is found to be beset with 
difficulties. 1. It is very difficult to obtain tubes of perfect 
calibre of sufficient length, and to realise a graduation quite 
exact. 2. The graduation changes with the weather, the zero dis- 
placing itself, as in the thermometer. Nothing is more easy 
than to transform an exact aleoholometer intoone with its indications 
systematically false; and, 4. The existence of fraud once admitte l, 
the repression would be impracticable, since merely letting the 
instrument fall to the earth would cause the corpus delicti to dis- 
appear. Coming, then, to the question submitted to the Academy 
by the administration, the commission declare that, if it 1s not 
impossible to bring alcoholometers under the dominion of the 
law of 1847, and, by stamping them, afford a guarantee of their 
exactness, yet this measure, difficult to put in practice, would, 
in their unanimous opinion, be productive of more inconveniences, 
and very grave ones, than advantages, especially because the 
Government stamp could easily become the sanction or covering 


of fraud. In the Cosmos the editor says that these unexpected eich 
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clusions were not combated by any member of the Academy; whic 
adopted them by an almost unanimous vote. 
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MISCELLANEA. 


Tue Danish Government have ordered two iron-cased gun vessels 
from the Thames Shipbuilding Company. They are to be 483 tons 
burthen, shell-proof, and coated with 2}-in. plates. They are to be 
armed with one 68-pounder and two 40-pounders. 

Tue Clementino bridge, at Civita Castellana, 40 miles from 
Rome, and considered a very fine structure, was washed away during 
asevere storm on the 30th ult. The bridge was erected in 1712. 
Two other bridges in the same neighbourhood were destroyed at the 
same time. 

On Friday last further revised orders were received at Chatham, re- 
lative to the iron steam frigates Defence and Resistance, which are now 
to be armed on the maindeck with twelve 68-pounders cast iron guns, 
each of 95 ewt., and 9ft. Gin. in length, and two 100-pounder Arm- 
strong guns; and on the upper deck with two 10U-pounder Arm- 
strong pivot guns. 

WE are happy to be in a position to state that the Admiralty have 
at length remedied an old and very great grievance respecting the 

ssage allowance granted to the Assistant-Engineers of the Royal 
) and that in future first-class passes will be furnished to those 
officers when ordered to proceed in troop ships and contract steam 
vessels. 

Tue following appointments of naval engineers have been made 
since our last:—J. R. Johnson, chief engineer, to the Indus, for 
charge of the machinery of the Gladiator; G. Griffiths, engineer, 
qualified for charge, to the Greyhound; F. Wheeler, first-class 
assist.-engineer, to the Greyhound; J. Johnson, acting first-class 
assist.-engineer, to the Greyhound; and J, Beech, second-class 
assist.-engineer, to the Greyhound. 

Tne traffic receipts of railways in the kingdom for the week 
ending the 2nd of November amounted to £540,945, and for the 
corresponding week of last year to £537,530, showing an increase 
of £3,415. The gross receipts of the eight railways having their 
termini in the metropolis amounted to £248,412, and for the corre 
sponding week of 1860 to £247,108, showing an increase of £1,304. 
The increase on the Eastern Counties Railway amounted to £1,847; 
on the Great Northern, to £2,199; on the Great Western, to £635; 
and on the London and South-Western, to £1,027; total, £5,708, 
But from this must be deducted £1,528, the decrease on the London 
and North-Western; £134 on the London and Blackwall; £447 
on the London, Brighton, and South Coast; and £2,295 on the 
South-Eastern,—together £4,404, leaving the increase, as above, 
£1,304. The receipts on the other lines in the United Kingdom 
amounted to £292,533, and for the corresponding period of last year 
to £290,422, showing an increase of £2,111, which, added to the 
increase on the metropolitan lines, makes the total increase £3,415 
as compared with the corresponding week of 1860. 

Messrs. Sarr, Stewart, anv Co., of Manchester, are engaged 
upon the construction of several ten-wheel tank locomotives for 
working the Bhore Ghaut incline of the Great Indian Peninsula 
Railway. These engines have 20-in. cylinders, 24-in. stroke, and 
will weigh about 48 tons in working trim. The Bhore Ghaut in- 
cline is nearly sixteen miles long, rising on an average gradient of 
lin 48. Upwards of five consecutive miles rise, however, at the 
rate of 1 in 40, and nearly two miles rise at the rate of 1 in 87. The 
shortest curves are of 15 chains radius. Up this incline the engines 
are expected to take themselves, and 200 tons besides, at an average 
rate of twelve miles an hour. The gravity of 248 tons on an in- 
cline of 1 in 87 is 15,014 1b., and the least probable resistance 
from friction, &c., will be, for the whole train, 13 lb. per ton, or 
3,224 Ib., making 18,238 Ib. in all. Taking the average gradient of 
1 in 48, the gravity will be 11,573 Ib., and the total resistance will be 
14,797 lb., and if this be overcome at twelve miles an hour, or 
1,056ft. per minute, the corresponding effort will be 443-horse 
power, requiring the evaporation of about 1,800 gals. of water per 
hour, or 2,400 gals. on the whole length of the incline. 

On Thursday week another large quantity of iron, chiefly angle 
iron, which had been forwarded from the contractors to Chatham, to 
be used in the construction of the iron frigate Achilles, 50, was re- 
shipped on board the transports which had conveyed it to the dock- 
yard, the whole of it having been condemned and rejected by the 
dockyard authorities as not being of the superior quality required in 
building the vessel. Tad it not been for the difficulties which exist 
in procuring iron of asound and suitable quality, the Achilles would 
now have been at least three-fourths in frame, aud she would have 
been entirely framed by Christmas. Instead of this, the entire keel 
has not yet been laid, and only two or three of her ribs and frames 
have been fixed in their places. Before a single plate or bar of iron 
is used it is taken to the testing-house, where it is subjected to the 
severest hydraulic tests in order to ascertain its quality. Some idea 
of the enormous strength required may be formed when it is stated 
that each bar and plate has to bear a strain of 22 tons to the square 
inch with the grain, and 19 tons against the grain. Should the 
slightest flaw or fracture be discovered after this severe test, the iron 
is at once rejected and returned to the contractors. In this way 
some hundreds of tons have been rejected. 

Tue Times states that a large breech-loading gun, of Sir William 
Armstrong’s construction, but having the apparatus for closing the 
breech arranged to work from theside, as explained by him at a 
recent meeting of the Institution of Civil Engineers, was last week 
tried for quick and continued firing by the Ordnance Select Com- 
mittee. The weight of the gun was little over four tons, the shot 
weighed 114]b., and the charge used was 14]b. The trial was made 
at the Woolwich proof butt, and 51 consecutive rounds were fired 
in 46 minutes and 16 seconds. At the end of the 15th round the 
shot began to pass through the butt, and the gun and carriage had, 
in consequence, to be removed to another platform, where the butt 
presented a sounder face. The time lost by this operation was 
13 minutes and 20 seconds. At the 28th and 30th rounds a block of 
wood, forming part of the temporary carriage used on the occasion, 

ecame loose, and the time lost in securing it amounted to 
11 minutes. Deducting these stoppages, which were not attri- 
butable to the gun, the time occupied in firing the 51 rounds was 
only 21 minutes and 56 seconds, in which time the total weight of 
shot discharged from the gun was upwards of 2} tons. The 
average rate of firing was about 26 seconds per round, but nine con- 
secutive rounds were fired at the rate of three a minute. The 
escape of gas atthe breech was effectually prevented. 

Tue Mersey Steel and Iron Company's new gun, the Prince 
Alfred, was tried on Saturday, near Liverpool. This gun is 12ft. 
long, 35in. in diameter at the breech, 18in. at the muzzle, and 
measures no less than 5ft. 2in. across the trunnions. It is a chamber 
gun, on the Gomer principle, and is 10in. in diameter of bore, and 
calculated to throw a shot weighing between 500 and 6001b. Its 
own weight is 10 tons. The object of Saturday's experiments was 
to ascertain the effect of 10-in. 140-pounder shot against a target 
similar in structure to our floating batteries The target was 
put up at a distance of 210 yards from the point at which the gun 
was discharged. It was formed of teak 18in. thick, covered 
with an iron plate 4}in. in thickness; and was strongly strutted 
and kneed, and every means were adopted to enable it to resist 
the impact of the shot. Notwithstanding these precautions 
the first shot which struck it produced a most extraordinary 
effect. As already stated, the ball weighed 140 1b., and was 
impelled by a charge of 20]b. of powder. It struck just below 
the bull’s eye, and completely carried away the target, which 
was driven several feet along the sands, and turned completely over. 
On examination the plate was found to be indented nearly 3in. by 
the shot, while only a slight crack was visible on its surface. At 
present this formidable piece of ordinance is smooth in the bore; 
but it is to be rifled, after which it will be tested with the heavier 
shot already mentioned. It is right to add that this gun, which is 
entirely of wrought iron, was forged hollow, ona plan invented 
by Lieut.-Colonel Clay, by which the solidity and homogeneous- 
ness of the metal are more fully ensured than by the ordinary 
methods in use. ' 

















LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


ENGINEERING PROGRESS. 


Srr,—In your article under the above head, in your paper of last 
week, you do the public good service in curbing its tendency to 
overestimate the rate of real progress in engineering. Still, Sir, I 
think you omit in your historical sketch to mention the discovery 
(or invention) which, at least as much as any other since that of the 
steam engine, must affect the destiny of the human race. I allude 
to the removal of the limit which existed up to ten years ago in the 
power of cannon. I quite agree with you that the principles of 
rifling guns and of firing elongated shot were understood a century 
ago, but neither the ritling of the guns nor the length of the pro- 
jectiles will greatly alter the character of warfare. The only really 
important improvement in ordnance has been that made almost 
simultaneously by Rodman and Treadwell in America, and Blakely 
and Longridge in Europe. Before these made their discovery no gun 
could be made more powerful than the 64-pounder. (20-in. 
mortars were, indeed, made, but had to be fired with so little 
powder that they were really much less powerful than smaller 
pieces.) Now, there actually exists in the United States a 15-in. 
gun, which can and does throw shot weighing 420 Ib., and I, for one, 
am contident that ordnance tenfold more tremendous yet can easily 
be produced directly the Government will accept it. The effect of 
this step in progress, Sir, is to render every existing maritime fortress 
utterly useless. Gibraltar could not hold out one hour against a fleet of 
gunboats armed with 600-pounder howitzers. Portsmouth dockyard 
can only be made safe by building a breakwater (or rather a “ break- 
gunboat”) to prevent the approach of hostile vessels. Cronstadt and 
Sevastopol, Toulon and Cherbourg, are utterly untenable ; and, Sir, 
permit me to add, your Warriors, and Black Princes, and Gloires 
would have no chance against smaller and faster boats armed with 
guns able to crush in whole square yards of their sides at every 
shot. 

That the Government of Washington listened to Rodman and 
Treadwell, while that of St. James pooh-poohed Blakely and 
Longridge, may prevent Earl Russell from giving practical effect to 
his logic. 

[ am much astonished to find the invention I am referring to so 
little understood in this country. It is here generally known as 
Captain Blakely’s only, though I must do that gentleman the 
justice to acknowledge that in all his writings he gives the other 
contemporary inventors their full share of credit. Well, sir, even 
in so thoroughly scientific a paper as THe Enorneer this invention 
is talked of as only an arrangement of the fibre of the iron—a 
particular way of making a tube by coiling bars of iron. 

I am sure your readers will be glad to know the whole truth 
of this matter, so I will make no apology for explaining it. I cannot 
do so more clearly than by partly quoting Captain Blakely’s 
pamphlet, “ A Cheap and Simple Method of Manufacturing Strong 
Cannon,” published by Ridgway, of Piccadilly, London :—*In cast 
guns (whether of iron, brass, or other metal) the outside helps but 
very little in restraining the explosive force of the powder tending 
to burst the gun, the strain not being communicated to it by the 
intervening metal. The consequence is, that in large guns the 
inside is split, while the outside is scarcely strained. ‘Uhis split 
rapidly increases, and the gun ultimately bursts. 

“ This will be more easily understood by considering the case of a 
much more clastic tube. * * * If we make equidistant circular 

Fig. 1. Fig. 2. marks on the end of an 
saci india- rubber cylinder 
(Fig. 1), and stretch 
it, we can see plainly 
how much more the 
nside is strained than 
he outside, or even the 
intermediate parts. ‘The 
spaces between the 
marks will become 
. thinner, each space be- 
coming less thin than that inside of it, but the inner space much 
thinner than the others (see Fig. 2), showing that when the inside 
is strained almost to breaking, the intermediate partsare doing much 
less work, and those far removed almost none.” 

After giving a careful calculation of the difference between the 
strain on the inside and outside of a gun, he continues :— 

“The remedy I would venture to suggest for the unequal strain 
on different parts of the thickness of a gun is extremely simple. 
Several parts should be made to take a moderate share of the strain, 
instead of the inside having too much and the rest of the gun too 
little, as in a cast gun.” 

In this one sentence is contained the whole gist of the matter. 
The writer does not pin his faith to coiled iron; his words are 
as applicable to steel or brass. They clearly express that discovery 
which alone makes monster cannon possible. 

In this country you seem liable to fall into the error of placing 
too implicit confidence in the hero of the hour. It has pleased your 
last hero and his partisans to underrate Captain Blakely’s discoveries, 
by directing attention solely to one feature of secondary importance. 
I write this with the hope of inducing you, Mr. Editor, and some of 
your readers, to look deeper into a question of vital importance, which 
has been hitherto purposely placed in a confused light before the 
public. AN AMERICAN. 


[We must own ourselves unable to perceive the additional light 
which our correspondent gives us to understand that he has thrown 
upon this subject. We give place to his letter, however, with a 
desire to render the fullest justicetothe American inventors.— Ep. E. | 


ROLLING OF SHIPS. 

Sir,— Your leading articles on the “ Rolling of Ships” induce me 
to send you the results of experiments I made last year, and some 
remarks bearing on this subject. I wanted to find the depth to 
which the motion of a wave reaches. I found in 5-ft. water that, 
when a piece of wood (about 8in. by 2in., and }in. thick, with 
a straightened thin iron wire fixed perpendicularly in its middle, 
and guided laterally about 4{t. over the water-level) shows Gin. per- 
pendicular rise and fall by floating freely on the water, this motion 
diminishes rapidly when the wood (weighted so as to show neither 
sinking nor floating tendency) is lowered under the surface of the 
water. At 12in. very little motion is perceptible, none at 4in. to 6in. 
deeper. It seemed to me, then, certain that the wave agitation does 
not reach comparatively deep under the surface of the water, which 
seems to me to agree also with the following view as to the nature 
and formation of waves :—A gust of wind pressing heavier on one 
portion of a water surface than on another, depresses the first, and, 
acting on the oblique surface opposite the wind’s motion, causes the 
disturbed equilibrium to tend to recover itself in the direction of the 
wind’s motion. ‘She oblique surface produced offers, however, an 
increased resistance to the wind, which, thus adding to the first 
impulse on the water, accumulates more and more power, until the 
quantity of water clevated, and the speed of transmission attained, 
is commensurate to the greater speed of the lighter air. Meeting 
the shore, or waves returning from there, the water is broken 
up, and its accumulated power becomes more apparent by the 
dreaded roar of the surf or the breakers. Reading accounts of the 
late terrible disasters I cannot help exclaiming, Why do we not 
conquer the elements? Has our God not given us the faculties ? 
Man ought to make this power of the agitated waters subservient 
to his purposes, not falling an easy prey to it. I assert it can be 
done, if the necessary time and money are applied. 

The knowledge how to do it, and the plans for carrying it out, so 
far as the saving of life is concerned, I will gladly furnish, without 
any remuneration, now or afterwards. 

What I profess, in this respect, to be practicable of accomplish- 
ment by means of wave power is:— 











1, To tug a lifeboat fo a ship in any required direction, and much 
more rapidly than the best oarsmen can do it. 

2. The greater speed, and consequent greater security in steering, 
will allow a nearer approach in passing the ship, and effecting a 
connection by means of a rope. 

3. The boat having an the ship, may be hauled up to it to a 
safe distance ; the wave-tug pulling all the while in the opposite 
direction, keeping the boat 4 being dashed against the ship, 
and tightening the rope for the safer transmission of the ship- 
wrecked. 

4. A wave-tug could be sent to a ship, without any one going 
along with it, and through the greatest surf, steering it by a couple 
of ropes from the shore, and thus accomplishing communication. 

5. A wave-tug might be similarly sent from a ship to any part of 
the shore desired, where it would grapple itself fast, should there 
be no help for securing it. 

6. On aship being abandoned far off the shore, or on too dangerous 
a shore, the ship's boats or a raft might be tugged for any required 
distance without the usually occurring exhausting efforts of rowing. 

The simple construction of the tug would enable almost any 
ship's carpenter to make one from the materials generally found on 
board ship. C. Scuree. 

[We trust that Mr. Schiele will consent to make bis plan public 
in the columns of ‘Tue Exaineer.—Ep. E.] 





FOULING OF IRON SHIPs, 

Si,—In your last number is an article on Iron Ships, and their 
protection from fouling. I have had eleven years’ experience in 
them, and find, as stated by Mr. Grantliam, that there is but little 
choice to be made of what material they are painted with, since 
they are all certain tou become soon fouled, more especially in the 
Mediterranean. The only means by which the evil can be pre- 
vented is by the application of copper; and, as a proposition has 
been made to cover them with planking and then to copper them, 
I should also like to make a proposition, thinking, perhaps, it might 
lead to inquiry, and, if practicable, to useful results, 

I propose, for the sake of speed, to have the ships as smooth as 
possible—not clinker built, with one plate overlapping the other, 
as some ships are, these joints offering every opportunity for the 
collection of injurious matter. 

I would then wash or paint them with a thick solution of india- 
rubber or gutta-percha, and then plate over this with copper, which, 
I think, might be accomplished. Or, if gutta-percha were used, 
I would cover the ship's side with a thick coating, and also 
cover one side of the sheet copper. I would then place the coated 
copper against the ship, and mould it to the desired form, and, by 
the application of heat, it might be made to adhere the same as the 
sole of a boot does. At the same time, the gutta-percha being a 
non-conductor prevents the copper from having any ill effect on the 
iron. G. Warson. 

57, Bromley-street, Commercial-road E., Nov. 11, 1861. 








Wetsn Steam Coau.—Messrs. Nixon, Taylor, and Cory, of Car- 
diff, have issued the following circular, which will be of interest to 
coal shippers: —** Nixon’s Merthyr’ and ¢ Powell's Duffryn’ 
being shipped at Cardiff as well as ‘ Nixon's Duffryn,’ we have de- 
cided to change the name of our coal, which will for the future be 
certified as * Navigation Steam Coal’ instead of * Nixon's Duffryn.’ 
Our principal opening is known as the Navig ion Colliery, and is 
adjacent to the Navigation Station on the Aberdare Branch of the 
Taff Vale Railway. ‘ The Navigation Steam Coal’ is wrought ex- 
clusively from the ‘ Uppes Four-Feet Vein,’ from which seam the 
‘ Nixon's Duffryn’ coal has been entirely worked. It is used by the 
Cunard West India Royal Mail, Peninsular and Oriental, Pacific, 
Hamburgh and New York, Liverpool and Montreal, and London 
and St. Petersburg lines, to any of which we can refer you as to its 
superiority as a steam fuel. It is supplied exelusively to her 
Majesty's yacht, and has also been put on board the frigate 
Warrior for her trial voyage. The price at Cardiff is 9s. 6d. 
per ton, screened at the pit’s mouth; and 10s. per ton re-screened 
at the time of shipment, One of the great advantages of our coal is, 
that the small can be burnt without waste, which is not the case 
with any other coal in the Merthyr and Aberdare districts. The 
following is a statement, showing the evaporative power of the large 
and small coal, and the amount of refuse from each:— Ib. of large 
coal will evaporate 10-041b. water, with a refuse of 22 per cent. ; 
1 lb. of small coal will evaporate 8°60 lb. water, with a refuse of 
2-65 per cent. The following are the seams or beds of coal in the 
Merthyr and Aberdare districts in the order in which they occur in 
the section of the coal field. These nine seams are mixed indiseri- 
minately, shipped and sold (by other colliery proprietors) under one 
name, as if of uniform quality :— 
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Total thickness of coal... .. 43 6” 

Sik From THE PunsAB.—Mr, H. Fleming, secretary to the Man- 
chester Chamber of Commerce, has received, through ‘the Lords of 
the Committee of Privy Council for Trade, some samples of silk 
grown by Mr. H. Cope, in the Umritsur district of the Punjab; and 
also copies of correspondence between Mr. Cope and the private 
secretary to the Governor-General of India with regard to the same. 
The samples, which are at present at the offices of the Chamber, in 
King-street, are to be submitted to the silk trade in this district, 
together with the correspondence; as in the letter addressed to Mr. 
Fleming it is requested that “my Lords may be favoured with the 
opinion of the Chamber as to the character and commercial value of 
this silk, and especially whether it would command a sale in the 
English market, and, if so, what price would probably be obtained 
for it.” The specimens are, we understand, from cocoons of the 
Kashmeer stock; and the secretary to the Agricultural and Horti- 
cultural Society of India, in reporting to Mr. Cope the diseus- 
sion at a meeting of that Society, when cocoons and some of 
the reeled silk were submitted, says:—“ This silk was much 
admired by the members present as of first-rate quality, 
being of very fine bright colour and good thread. It was con- 
sidered that if the production could be extended it would be a 
favourite silk in the English market.” Mr.j Cope, in his first letter 
to the Governor-General, stated this opinion with some general 
information as to the plans he had adopted, adding, “My recent 
experiment may be considered to have finally and affirmatively 
decided the hitherto disputed question whether silk may be raised 
with advantage in this part of the Punjaub. - + Land and 
labour are cheap, and the mulberry tree grows to perfection here.” 
In his reply, the private secretary to Lord Canning says that his 
lordship las read the letters with much pleasure, and desires to be 
informed “ what steps you have taken to make known in Kogland 
the value of samples such as you enclose in your letter, and whether 
the Government can be of any use in this respect.” Mr. Cope answers 
that he will gladly make over the whole of his out-turn to be sent to 
England under the auspices of the Indian Government, In sub- 
sequent letters he informs Lord Canning that he proposes to keep 
his operations on a limited seale this year (the correspondence was 
in July), but that he hopes todo more hereafter; that he has planted 
three and a quarter acres with the Morus multicarius, and proposes 
to extend the area largely next year, if he can get land on favour- 
able jterms; that a friend had, on his strong recommendation, 
entered on a large plantation, where he had got 50,000 cuttings of 
the above mulberry shrub into the ground ; and that the executive 
of the Baree Doab Canal were anxious to plant the shrub along the 
banks of their canal, and he hoped to have cuttings enough to 
supply them next year. 
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Tuts invention, by J. G. N. Alleyne, of the Butterley Ironworks, | movable parts parts of the clutches E, EF, and causing them to move 
near Alfreton, has for its object the facilitating of the manufacture of | backwards and forwards by their motion, as is well nnderstood. _ By 
means of the lever M and spindle N the inlet and outlet valves X, X, | 


large masses of iron into plates or bars, T and angle iron, beam or 
joist iron, or iron of any other section, by the operation of rolling in 
rolling mills, and is also applicable to the manufacture of light 
and thin plates or bars, such as require to be manufactured with 
great rapidity in order to get the work requisite on them done while 
they are hot. It consists in one part in applying two or more steam 
engines to drive a rolling mill, in such a manner that the rolling 
mill on being connected with one engine or set of engines, is caused 
to revolve in one direction, while, if disconnected from this engine 
or these engines, and connected with another engine or set of 
engines, it is caused to revolve in the reverse direction to what it 
did at first, the first-named engine, or pair of engines, or more 
engines being during the time usefully employed in getting up the 
speed, and the momentum of the fly wheel ready for when it is or 
they are next required to be brought into action. By this arrange- 
ment large masses of iron may be passed through a groove in the 
rolls in one direction, and then by reversing the motion of the rolls 
the iron may be passed back again either through the same groove 
or through other grooves, or through another set of rolls, the rolls 
being made to approach each other as occasion may require, or 
through rolls without grooves where plates are being rolled, thus 
working the iron very rapidly and without giving it time to lose so 
much heat, as is the case usually when the rolls run in one direction, 
and where the iron has to be raised over the rolls to bring it back for 
passing through the next groove; and as one engine or set 
of engines is always alternately out of gear, and consequently 
getting up the momentum of their respective fly wheels, while the 
other engine or set of engines are turning the rolls, .his arrangement 
will also work much more eflicaciously than where the rolls are 
reversed by the action of one and the same engine or engines as is 
done at present, in which cases the power accumulated in the fly 
wheel of the engine or engines is gradually consumed until it is 
necessary to stop the work, in order to get up the speed of the 
engine again. 

A second part of the invention has for its object the obviating of 
the difficulty attendant on transferring large masses of iron at a very 
high temperature from one groove in the rolls of a rolling mill to the 
next groove, or from one set of rolls to another, as is the case in 
rolling plates which may also be without grooves. For this purpose 
a tramway is made on either side of the rolling mill just in the front 
of and behind the rolls, running parallel with the same, and either 
sunk in the floor of the mill or level with the same, or at the same 
inclination as the floor of the mill, Upon these tramways are 

laced travellers capable of running along on both sides of the rolls 
in a direction parallel with the same, and actuated either by steam or 
other power, 

Fig. 1 shows a sectional elevation, and Fig. 
rolling miil with these improvements. 
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2 shows a plan of a 

A, A', are steam engines, which may be of any suitable arrange- 
ment, and which impart rotatory motion in reverse directions to 
their respective crank shafts 8, B', and fly wheels C, C!, as indicated 
by the arrows. 
mill D, D, D, which is of ordinary ccnstruction. ‘Che motion of 
the crank shafts B, B', is imparted directly to the lower set of rolls 





| 
| 
| 
| 


These engines are placed at either end of a rolling | 
| crank shaft B'. 


by means of the clutches E, E!, in such ‘a manner that when the | 


rolling mill is required to run in the direction in which the engine A 
is running then the clutch E is put in gear, the clutch E! having 
previously been put out of gear, and when the rolling mill is re- 
quired to run in the reverse direction, then the clutch E is put out 
of gear, and the clutch E! is put in gear. The motion of the lower 
rolls is imparted to the upper rolls by means of the pinions F, F', as 
is well understood. The engines and crank shafts may also be so 
arranged as to impart motion direct to the upper rolls instead of to 
the lower rolls. ‘lhe putting in and out of gear of the clutches E, E', 
is effected by means of a hydraulic or steam cylinder G shown in 


plan, which is furnished with a piston and long piston rods H, H}, | 


carried by bearings 1, I, I, and connected at their ends to the levers 
J, J', fixed to the spindles K, K, to the other ends of which are 
attached the forked levers L, L!, working in the 


to the hydraulic or steam cylinder G are opened or closed, by which 
water under pressure or steam is admitted on one side or the other 
of the piston, and the consequent motion of the piston rods H, H', 
effect the putting out of gear of one clutch, and thé putting in gear 
of the other. It is preferred to employ steam power for working the 
cylinder G. In place of the above-described arrangement for work- 
ing the clutches E, E', any other suitable apparatus may be 
employed worked by any suitable power. 

In order to facilitate the moving of the masses of iron that 
have to be rolled in front of the rolls, travellers O, O', are provided 
on either side of the rolling mill. These are constructed in such a 
manver that their platforms are on a line with the floor of the mill 
pits P, P', being formed for them to work in; Q, Q!, are the rails 
upon which they run, either with wheels, as shown, or they may 
be arranged as to slide upon V-shaped rails, without wheels. Upon 
their platforms are fixed the transverse rails R, R', corresponding 
with other rails S, 8, S!, S', laid upon the floor of the mill or work- 
shep, and leading down from the heating furnaces to the edge of the 
traveller pits. Upon these rails run the trucks T, which serve to 
carry the heated metal from the furnaces on to the travellers O, 0', 
in front of the rolling mill. ‘These trucks are so arranged that their 
platforms may be raised or lowered according to the height of the 
rolls through which the metal upon them has to pass, or the plat- 
forms may be fixed. 


The raising or lowering of the platform may | 





be effected, as shown by turning the right and left-handed screw 1, | 


and causing the ends of the levers 2, 2, to approach or recede from 
each other, or the platform may be raised or lowered by any other 
suitable known means. 
in the direction parallel with the rolling mill in the following 
manner :—Fixed to the bottom of the traveller pits P, P!, are the 
large hydraulic cylinders U, U1, having pistons and piston rods 
V, V', working out at either end of the cylinders. To the ends of 
these piston rods are attached cross-heads carrying sheaves of 
pulleys W, W!, other sheaves of pulleys Y, Y!, being fixed in front 
of the former to the floor of the pit. Chains, indicated by dotted 
lines, are fixed with one end to tke fixed sheaves Y, Y', then pass 
backwards and forwards, round the pulleys of the sheaves Y, Y}, 
and W, W', after which they pass round the pulleys Z, Z!, fixed to 
the ends of the pits, and, lastly, they are attached by their other ends 
to the hooks a, a’, of the travellers. By means of levers 6, b', and 
spindles c, c!, the inlet and outlet valves d, BAS to the hydraulic 
cylinders U, U', are opened or closed, admitting water under pres- 
sure through the pipes g, g!, to whichever side of the piston it is 
required, and thus effecting the motion in one direction or another 
of the piston rods V, V!, which motion is imparted to the travellers 
Q, O!, in a multipled form, as is well understood. 

By the above-described arrangements it will be seen that the mode 
of operation in rolling metal will be as follows :—A mass of heated 
metal being taken out of the heating furnace and placed on to the 
truck 'T, this is run down on tothe traveller O, the clutch E is then 
put out of gear and the clutch E! is put in gear, by which means 
the rolling mill is caused to revolve in the same direction as the 
The metal is then run through the rolls, in front of 
which the travellers have been placed, and is delivered on to a truck 
upon the traveller O!. The travellers are then moved to the next 
groove or to the next pair of rolls, the motion of the rolling mill is 








| reversed by the engine A! being put out of gear, and the engine A 


being put in gear (this latter having, during this time, been usefully 
employed in getting up its speed whilst running empty) and the 
heated metal is run back through the rolls on to the truck on the 
traveller T, and this operation is repeated as long as required, or 
until the metal requires reheating. If desired, the metal may be run 
backwards and forwards through one and the same groove, or 
through one and the same pair of rolls, they being screwed up 


| every time the metal passes through them. 








Steam In THE Great Exurertion.—No steam boilers will be per- 
mitted to work in the Great Exhibition at a pressure greater than 


collars of the | 30 1b. per square inch. 


The travellers O, O', receive their motion | 








WINDER’S PUMPS. 

Tuese pumps are the invention of J. H.SWinder, of Sheffield, 
for raising and forcing fluids. 

Fig. 1 shows a section and Fig. 2 a side view of the apparatus. a 
is the piston, which it will be seen is formed to vibrate upon one 
edge a! as a joint or centre of motion within the chamber 6, which 
is thereby divided into two compartments 8', 6% The rubbing 
surfaces of the piston a are kept tight when required by packing ¢, c, 
which may be kept in operation by the pressure of the fluid or by 
the application of springs. The fluid is caused to rise to each 


BSS 











side 5! or 5? of the piston a alternately through one of the valves d, 
each of which is in a separate compartment e, e, below that in which 
the piston moves. When the apparatus is in operation it will be 
understood that the fluid received by the movement of the piston @ 
in one direction will be discharged as the piston a vibrates in the 
opposite direction, and vice versd. This discharge of fluid in each 
case is through a separate valve finto a chamber g, from which it is 
conducted by suitable passage or passages g' as required. And by 
a like movement taking place alternately in relation to each side of 
the piston aa constant and regular discharge of water or other fluid 
is effected. h, h, are openings closed by doors to facilitate access to 
the valves d, d. 


Tue Errect or Extreme Pressure on Warter.—The following 
experiments upon the effect of-a pressure of three tons on the square 
inch upon water in hydraulic pipes or tanks, are important, as 
bearing upon the correctness of the tests for insulation on covered 
telegraphic wires :—First experiment—Temperature of water'in the 
well of the hydraulic pump, 62 deg. ; temperature of the hydraulic 
pipe, containing the insulated wire, externally, 64 deg.; temperature 
of water forced from the well into the pipe, after the application of 
pressure (three tons persquare in.), 76 deg.—Second experiment,8 p m. 
—Temperature of water in well, 65 deg.; temperature of pipes, 
60 deg.; temperature under pressure, 76 deg:—Third experi- 
ment, ¢ a.m.— Temperature of water in well, 62 deg, ; of water left 
in pipes overnight, 61 deg.; temperature of pipes externally, 56°5 deg. ; 
temperature of water after pressure, 70 deg. It appears from a work 
published in the early part of the present century, that the Florentine 
academicians filled a globe of gold with water ; this they compressed 
with a very violent force, and the act of compression was found to 
have considerably heated the water.—Electrician. 
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TO CORRESPONDENTS. 


Vol. xi. of THE ENGINEER can now be had from the office, price 188. 
*,* Covers for binding the volume can be had from the publisher, price 2s. 6d. 
each. 


#,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, d-c., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 


A. Z.—Your problem shall receive early attention. 
A. B. 8. (Glasgow.)—M. Kind ean, we believe, Le addressed at Passy, pres 


Paris. 

B. G. (Windsor Foundry).— What you say of railway wheels is doubtless true, 
and it is, we believe, generally known. ; 
K.—We will place your formulz in our correspondent's hands, not doubting 

that he will be greatly obliged to you for it. 

J. L.—Bullets, such as you propose, have been often tried. 
why they have not answered their intended purpose. : 

D. McD.—IWales is the cheapest place of manufacture for rails, chairs, and 
Jish-plates. We cannot undertake to refer you to any particular firm. 

A Constant Reaper.—No maker of pig iron competent to unswer your 
uesiions would be likely to give you so much of the secrets of his business. 
W. T. C. (Derby).— We can give you no further informution in the matter than 
that which was given in the Correspondents’ column of our last week's 

number to *“* H. 8. 8.” , 

I. A. S.—Your question about boilers is a very wide one, which we must dis- 
cuss at some other time. The steel referred to may be had of Messrs. Bes- 
semer and Co., of Carlisle-street, Sheffield, 

H. G.—We are unable to give you the information you require as to which 
waler companies pump into a single stand-pipe, and which pump against a 
Sized heat by pumping over a bent pipe. Both plans are resorted to, how- 
ever, by different companies. 

A. B.—We showld not wish to decide in such a case. It appears to furnish 
Jine opportunities for litigation if the parties were so disposed. Whut con- 
stitutes the completion of an invention is often a very nice point in patent 
law, and your case furnishes such an one. 

Supscriper.—The length of the arm of a governor, practically speaking, does 

not have to be determined with any degree of nicety, since it is not the mere 
length, but the vertical distance from the centre of suspension to the plane of 
revolution of the centres of the balls that corresponds exactly to a given speed. 
The length of the arms must be greater than this distance, which, at 40 revolu- 
tions, ts 22in, The weight of the balls is not material, so that they have force 
enough to work the throtile-valve. Their weight, within ordinary linits, has 
nothing to do with their speed. 
. D. K.—Turn to THE ENGINEER of 1st inst., p. 270, The traction of your 
engine will be sixteen times greater than that of an ordinary locomotive, as 
calculated by the rule to which we reser you, because the driving wheels make 
but one revolution to every sixteen of the crank-shaft. If your traction 
engine hid but one cylinder the result would require to be divided by 2. The 
weight your engine should draw on a level will be found by dividing the 
tractive power of the engine by the resistance per ton. This resistance you 
should ascertain for yourself. It depends altogether upon the condition of 
the road over which your load is drawn. 

J. T. M.—If both boilers be made of the sime thickness and quality of iron the 
smaller of the two will be nearly one-half the stronger. A fire flue may, by 
its fustening to the ends of a boiler, impart some strength, but the boiler 
ought to be sufficiently stayed in any case. The flue would then add no 
strength at the ends, and, at any rate, the flue should have angle iron or 
other rings fastened around it at every few feet. Bgg-end boilers are stronger 
than those with flat ends. We think that, with a proper admission of air 
over the grate, the separate fireplace will produce the least smoke. The reason 
is that it is likely to be deeper than the freplace in the jlue, and thus to gives 
more room for combustion, 


We cannot say 





MEETINGS NEXT WEEK. 


INSTITUTION OF CrviL ENGINEERS.—Tuesday, 19th November, at 8 p.m., 
continued discussion upon Mr, Longridge’s paper, “ The Hooghly and the 
Mutla.” 

Society or Arts. — Wednesday, at 8 p,m., “ Opening Address” by 
Sir Thomas Phillips, F.G.S., Chairman of the Council.—On this evening the 
medals which were awarded by the Council for papers read at the Weekly 
Evening Meetings during the last session, and for articles submitted to the 
Society’s Committees, will be distributed. 

CIVIL AND MECHANICAL ENGINgERS’ Society.—Thursday, 3lst November, 
at 7 p.m,, *‘ A Description of the Haddon Tunnel,” by Mr. J. Allan, 


Letters relating to the advertisement and publishing department oa, this paper 
are to be addressed to the pubusher, Mk. BerNaxnD LuxtTon ; all other letiers 
and communications to be addrves:d to the Bdilor{of Tue ENGINEER, 103, 
Sirand, Lonuon, W.C, 


Tue ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number), 15s. 9d. 
Yeariy (including two double numbers), £1 11s. 6d. 


If credit be taken, an extra charye of two shillings and sixpence per annum 

will be made, 
Tus ENGINEER 1s registered for transmission abroad, 

Advertisements cannot be guaranteed insertion unless delivered before eight 

o'clock un Thursday evening in each week. The charge for four lines und 

under is half-a-crown ; euch line afterwards, sizpence. The line averages 

nine words; blocks are charged the sxume rate for the space they fill. All 

single advertisements from the country must be accompanied by siamps ta 

payment, 
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ENGINEERING PRACTICE. 

Tuk class of men who are never content to “let well 
enough alone” does not, we think, include many engineers, 
certainly very few of those famous in our own land. If 
the great men of our profession do not prove all things, 
they really do hold fast to what they know to be good. 
And asssuredly they thus do right. It is not only 
eminently safe and highly respectable to do again what 
has been successfully done before. but, taking men as they 
are, it is indispensable to our real good in life that we do 
follow successful precedents until we have fully assured 
ourselves that we can do better by discarding them. So 
fully do many of our ablest engineers accept this truth that, 
when they say it has been their “ habit” to adopt such and 
such a course, they give us to understand that they have 
thus assigned the strongest reason in support of their prac- 
tice. Now we may so reason, in the abstract, as to lead 
ourselves to believe that all our engineering practice is 
barbarous—more imperfect, in comparison with what we may 
choose to regard as perfection, than Chinese civilisation ismore 
imperfect than our own, but we can never lose sight of the 
fact that not only is English engineering practice the 
soundest, as a whole, of all, but that it embodies to a 
greater extent than that of any other profession the most 
wonderful and valuable applications of science and the 
grandest achievements of art. The aptitude that can 
master such a profession will always command respect, and 
it need not necessarily, therefore, be an object of ambition 
to revolutionise its practice. And strange as it may appear 
to those ardent minds who are always jumping from 


, abstract principles to impracticable conclusions, it is not the 


less true that our most conservative engineers have generally 
gone pretty thoroughly over the whole ground of what 





may be termed ideal enginecring—that they are as well 
acquainted asany man with the theoretical limits of improve- 
ment, and that they would be the first toattain them were it 
not for the practical difficulties always in the way, — 
overlooked by theorists. While the mere amateur hardly 
knows the meaning of responsibility, even when seeking, 
in his own way, the advancement and glory of science, the 
practising engineer, responsible in reality to the entire 
public, is aware that no plea for the advancement of engi- 
neering would avail him in the slightest degree in case of 
the failure of any experiment to the chances of which he 
might have presumed to expose his employers and the 
public. The public care little or nothing for professional 
glory—they will not employ the experimenting physician 
who kills his patients, nor the highly clever but eccentric 
barrister who ruins his clients, nor will they, in the long 
run, retain the engineer whose bridges break down, whose 
piers yield to the fury of the sca, whose railways are 
imperfectly constructed, or whose work has generally to 
be revised, if not done twice over. Neither will the 
engineer get on while his works of any given class cost 
much more than those of other engineers. It is his busi- 
ness to do the most work, of a proper quality, for the 
least money, and no engineer who is always experi- 
menting can practise economically. For this, if for 
no other reason, he must endeavour to adapt his 
plans to the ordinary experience and appliances of 
the contractors who are to execute them. The pro- 
fessional man, who is for ever startling his clients and 
hisassistants with original plans, bold expedients, and 
paradoxical reasoning, has need of more than ordinary 
influence and advantages to sustain himself. Mr. Brunel, 
when railways were looked upon as magnificent and 
necessary experiments, gained an ascendancy of this kind, 
but it cost his employers dear, and were his course 
generally imitated by the profession, the public would soon 
become alarmed, and engineering works would either be 
no longer undertaken at all, or they would else be given up 
to another class of men. 

Details, insignificant as they may appear in the eyes of 
those who look only to principles, and who deal in bold 
generalisation, constitute, after all, the most important 
subjects of professional attention. In manufactures, where 
constant reproduction with the least possible change is the 
object aimed at, details are everything, and upon their 
— settlement generally depends the prosperity of the 

usiness. If, then, this be the case in manufactures, how 
much more important are questions of detail in engineering, 
where, owing to constantly varying circumstances of 
situation and purpose, hardly any two undertakings can be 
carried out upon exactly the same plans. Neglect in, 
apparently, the most trivial matter, may thus occasion 
eat subsequent difficulty and expense, if not lamentable 
isasters. We recollect once seeing a railway train lying 
completely wrecked at the foot of a high embankment, all 
in consequence of what turned out to be a neglect of, ap- 
parently, one of the least important details in the construc- 
tion of the locomotive engine (then on its first trip), 
attached to the train. In the bottoms of the stuffing boxes 
of most locomotives there is a smal! brass “ bushing,” through 
which the piston rod works. Were it not for a thick collar 
around one end of this bushing, and projecting into the 
cavity of the stuffing-box, the friction between the piston 
rod and the bushing would draw the latter into the 
cylinder. In the case of which we speak this collar had 
been made too thin, and, having broken away, the bushing 
was jammed between the piston and cylinder head, and the 
neck of the connecting rod happening to be the weakest 
point in the system of parts thus subjected to strain, the 
rod broke at that point, so that one end fell upon and 
struck into the ground, whereupon the other, still revolving 
with the crank, lifted the engine from the rails, the line 
being sharply curved, and with this there was nothing 
but the plunge to the bottom of the embankment. It was an 
illustration of the old saying, “ for want of a nail theshoe was 
lost,” &c. This case, which was one of a neglected detail in 
mechanical engineering, has had many a counterpart in civil 
engineering practice. The disasters which have attended 
like instances of neglect may well serve to moderate the 
practice of engineers ambitious to be daring and original, 
and we can readily imagine an amateur, preparing his 
first responsible design, seeking precedents for its minutest 
features. Successful engineering may be truly defined to 
be skilful and discriminating empiricism, and the best 
enginecrs are every day forced to adopt proportions and 
expedients which are neither the result of philosophical 
investigation nor logical deduction—regulating their prac- 
tice, indeed, in a manner which they would not undertake 
to defend upon any reasoning beyond the sufficient reason 
that they were supported by successful experience. ‘The 
accountability to which our profession is justly held renders 
this constant resort to the safest of all human demonstra- 
tion alike the duty and the interest of engineers every- 
where, and it has only been by a conscientious course in 
this respect that the British practice of engineering has been 
advanced to the proud position which it now occupies. 


THE NATIONAL DEFENCES. 


“Let the cobbler stick to his last,” isa proverb by no 
means wanting in significance, and it is most applicable to 
a wordy and barren debate which took place, last spring, 
in the theatre of the Institution of Civil Engineers, and a 
report of which has just made its appearance,—the subject 
being the National Defences. How much this extra-pro- 
fessional diversion did violence to the feelings and wishes 
of the majority of the members of the Institution may be 
judged from the fact that very few took any part in the 
discussion. No question, either of engineering or mechanics, 
had been raised, and none came up, in a recognisable form, 
during the proceedings in question. Naval captains, in- 
vited to the mectings, and gun patentees, who were sure to 
be there in any case, had their say in turn, but no com- 

arison could be made, so far as any points of interest may 
“ regarded, between this verbose display and an ordinary 
discussion in the House of Commons on the Army or 
Naval Estimates. Much of what was said would have 
shed no lustre upon an agricultural dinner, and hardly more 





would have found — expression in the gustatory pro- 

ae which generally terminate a volunteer demonstra- 

tion. It was painful to those who knew the just status of 
the civil engineer thus to see the whole profession placed, 

at least by implication, in a false position, and all at 

the instance of one or two uneasy gentlemen, ambitious to 

turning a little accidental prominence of position into a 

leverage aaa the War Office, the Admiralty, Parliament, 

and, indeed, the public at large. Nothing could have been 

more inappropriate than thus to have introduced into a 

professional assemblage an almost purely political subject, 

the discussion of which necessarily Soraiielenen men who, 

by their position and pursuits, were strangers to the body 

giving countenance to the matter. We do not say this 

simply because the subject was one of a warlike character, 

for the mechanical construction and the dynamical per- 

formance of ordnance—in fact, what we may, without any 

real contradiction of terms, designate as the civil and mecha- 

nical engineering of war—are matters which the Institution 
of Civil Engineers, as a body, is peculiarly able to deal 
with. Mr. Longridge’s paper on the construction of 
artillery, read some eighteen months ago, and the discus- 
sion to which it led, furnished an admirable illustration of 
the advantage of bringing the scientific knowledge and 
practical skill of our profession to bear upon such ques- 
tions, and no one can turn to the published proceedings 
embracing that paper and discussion without acknow- 
ledging the vast amount of valuable information—the 
interest of which no scientific or practical man can deny— 
then elicited. But next to nothing of this genuine infor- 
mation and sound sense attended the display last session, 
in which we may, perhaps, be excused for saying, the 
Institution was sold to the highest bidder, the price paid 
being professional dignity and official propriety. That the 
Institution will redeem itself, if it has not already done so, 
by resolving to exclude such matters for the future, we do 
not doubt. 

The questions of ordnance and ships’ armour were hardly 
advanced in this discussion, but time has thrown further 
light upon them. ‘The orders for supplying the Armstrong 
gun to the Warrior, Resistance, a Jefence, have been 
successively countermanded, and that weapon may be con- 
sidered as condemned, as a broadside gun for the use of the 
navy. Mere range can hardly be of much advantage at 
sea, where both the attacking and the attacked ship are in 
motion, and even if the guns can be fired with great 
accuracy on shore, this circumstance would give no great 
advantage either under such circumstances. No naval 
commander, we suppose, would count upon anything more 
than a chance hit, at intervals of a number of shots, in 
long range practice at sea, with the common guns, and we 
believe that no Armstrong gun was ever fired from a ship 
under full sail, at least against any moving object. In any 
case, one could hardly suppose that a naval captain would 
be willing to sacrifice anything of the destructive power 
of his guns, when in action alongside of the enemy, for 
range alone. But with the heaviest guns which Sir 
William has produced he can neither throw a shot through 
the sides of an iron-plated ship, nor fire shells, filled with 
molten iron, between the decks of a wooden ship. It is 
almost certain that, with somewhat increased charges, the 
ordinary 68-lb, 95 ewt. gun could accomplish the first of 
these results, and, with any charge, it can always attain 
the second. In any case Le, Gloire, armed with the cast iron 
guns in question, could do far more injury to the Warrior 
than the latter, with broadsides of Armstrong guns, could 
inflict in return. These considerations are purely dynamical, 
and rest upon the same general principles as those which 
govern the action of steam hammers, or the blasting of rocks, 
or the resistance of ships to collision, or any other application 
of projectile or explosive forces. If we cannot make a 
gun which, with other good qualities, can punch a 5-in. or 
6-in. plate, we can never fight the French iron plated ships, 
except by boarding—a game at which two can play. But 
if we can make such a gun, so can other nations, and we 
should lose no time, for we may find such weapons turned 
against us any day. ‘This may, however, be verging upon 
political ground, but as engineers we ought not, if we are 
really capable of making such guns as those of which we 
speak, to leave the authorities uninformed of what we are 
prepared to undertake. Of this, happily, there is little 
danger, and Captain Blakely and Mr. Tedoilen offer, if it 
be wished, to throw a shot 3ft. long, and 15in. in diameter, 
in through one side of the Warrior and out through the 
other, or through any target representing her armour 
plated sides. Mr. (or, bearing in mind military rank in 
the volunteer force, Lieut.-Colonel,) Clay may ready, 
possibly, to undertake as much. His new 10-in. gun, the 
“ Prince Alfred,” fired a 140 lb. shot, last week, with a 
charge of 20 lb. of powder, and at 210 yards range, at a 
target plated with 44-in. iron. The welt of the target is 
not given, but it is reported to have been knocked com- 
pletely over, and to a distance of several feet from 
where it had been placed. ‘The plate was indented 3in. 
Such a gun, however, if it be sound, may be expected 
to bear charges of 301]b. or 35 lb., and with these, 
and the 500 lb. or 600 Ib. bolts which it is intended 
to fire, we leave our readers to imagine the condition 
of 5-in, plates after even a single shot. We do not 
think, however, that wrought iron alone is at all a 
proper material for the construction of cannon, and 
this is not the least of our grounds of objection to the 
Armstrong gun, which is made throughout of wrought 
iron, apparently to evade Capt. corps hy patent. Those 
who might regard a gun as subject only to tensile strain 
throughout its substance would naturally suppose wrought 
iron to be a far better material for the construction of 
guns than cast iron, the tensile strength of the former 
being from twice to thrice that of the latter. But tension 
is not the only strain to which the material of a gun is 
subjected, It is known that, if fulminating mercury be 
exploded, in the open air, upon a wrought iron plate, the 
latter will be indented, thus proving the action of a 
powerful compressive force. Gunpowder, certainly, is not 
fulminating mercury, but when confined in a closed space 
the former must, obviously, impart a severe blow, on its 
explosion, upon the inner surfaces of the confining vessel. 
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Against this concussion cast iron opposes about three 
times the resistance of wrought iron, while steel will bear 
even more than cast iron. And while, therefore, it may 
require a heavier charge of powder to burst a wrought 
iron than a cast iron gun, the former is likely to have its 
bore destroyed, under ordinary charges, in much less time 
than the latter. Wrought iron guns, lined, however, with 
cast iron or steel, as Captain Blakely and Mr. Longridge 
propose, are likely to be as durable as, while they must be 
obviously stronger than, cast iron guns. Mr.—we beg 
pardon — Lieut.-Colonel Clay might do well, therefore, 
to bore out his new gun to 1lin. or 111tin., and to shrink in 
a steel tube, closed at the breech. The same treatment 
would, we think, be found to improve the 13-in. Mersey 
gun, now lying at Southsea. And if it be desirable to 
rifle our cast iron guns, nothing we believe would answer 
the purpose better than to shrink stecl tubes into them, 
either reducing the bore by the double-thickness of the 
tube, or first boring out the gun so that the original 
diameter of the bore might be preserved in the tube. In 





the whole construction of guns it is questionable indeed, | 
if we are not, in seeking to strengthen them, beginning at 
the wrong circumference—the inner instead of the outer. 
If we began by making the outer shell of the gun, in 
either wrought or cast iron (and we believe cast iron 
would be the best), and afterwards shrinking successively 
into them concentric cylinders of wrought iron, soft steel 
and hard steel, the latter forming the bore, we should, 
in all probability, attain to the greatest possible resistance 
required in a gun, both to tensile and compressive strains. 
The plan of shrinking in, instead of shrinking on 
strengthening cylinders, should be better understood, 
especially among gun makers. On the Eastern Counties | 
Railway Mr. Sinclair has had occasion to shrink cast iron 
linings into some of the over-large cylinders of his loco- 
motives, and, as we have mentioned on a former occasion, 
Mr. Beattie thus shrinks steel linings into the cylinders of 
his engines built at Nine Elms. The wire which Mr. 
Longridge proposes to use for guns may have enormous 
tensional strength, but it must, nevertheless, stretch 
to some extent under repeated firing, and in stretching 
it does not appear quite clear to us that, coiled as it is with 
interstitial spaces, it can, before being irremediably injured 
itself, transmit a considerable share of strain to the coil 
outside of it. In any case, however, and whatever the 
strength of the gun, it must have a certain weight, for if 
the gun and the projectile were of the same weight they 
would be projected from each other at the same velocity. 
Weight, therefore, which is as necessary to keep the gun 
in place as it is for strength—and, indeed with a very 
strong material, much more so—need hardly be made up by 
enormous coils of costly wire. A chase of hard steel shrunk 
within a tube of softer steel, and this into a tube of 
wrought iron, shrunk in turn, within a heavy casing of 
‘ast iron, would, we apprehend, combine the greatest 
necessary strength with the least necessary weight. This 
question of the construction of guns is a purely mechanical 
one, and the authorities have sufficiently shown their 
willingness to leave its solution to mechanical engineers, 
by knighting one of our craft for having made an effort, 
at the time apparently successful, towards improvement. 
There is no saying for which one or more of us further 
honours are in store, for if to improve our guns is to 
deserve such honours there is some encouragement that 
they may be won. 


INVERTED ARCH BRIDGES. 


IN a recent number we made some observations upon a 
principle which, it appeared to us, had been cither altogether 
overlooked, or undeservedly neglected, in connection with 
bridges. This principle was that of the inverted arch, in 
which all the strength of the suspension bridge can un- 
questionably be had, and, as far as we can sce, the stability 
of the ordinary arch also. We have since learned that 
Mr. Edward A. Cowper presented a plan and a description 
of a bridge of this kind to the Institution of Mechanical 
Engineers, at one of their meetings held as long ago as 
October 27th, 1847. Why the suggestion thus thrown 
out has not been since acted upon we cannot say, but 
it has not, we apprehend, been in consequence of any 
demonstration of the incorrectness of the principle for 
which Mr. Cowper then contended. Curved to the ordi- 
nary curve of a suspension cable, and suspended from its 
own ends, a wrought iron rigid arch, of uniform weight 
throughout, is neither more nor less than a suspension 
cable, so far as its own weight is concerned, or that of any 
load the strain produced by which occurs in a line coin- 
cident with the axisof the arch. ‘Thus far, at least, the case 
of the inverted arch seems clear enough. When we con- 
sider the effect of the application of any load tending to 
alter the form of the suspending member, the flexible 
cable, we know, will bend and thus accommodate itself to 
the altered direction of the strain. The object of the 
inverted arch is, however, the prevention of this very 
bending, the occurrence of which, in ordinary suspension 
bridges, has been the principal reason for their general 
condemnation, for railway purposes at least. It at once 
becomes a question, therefore, whether the strength neces- 
sary to prevent the bending and consequent destruction of 
the inverted arch will not be such as to render it less 
economical than ordinary structures. ‘To this question it 
may, so far as we can see, be properly answered that the 
strength required to prevent bending will be exactly that 
required in an ordinary metal arch, carrying the same 
load, the load being distributed in the same manner. 
Every strain which might be applied to the inverted arch 
would, we may suppose, be the converse of what might be 
similarly applied to the ordinary arch. If an ordinary arch 
have too much weight on the haunches and too little on the 
crown, we know what follows—a joint next the key stone 
will open outwardly, and one in either haunch will open 
inwardly, and the structure will fall. If, now, instead of 


downward pressures upon the ordinary arch, we suppose 
the existence of upward strains—that tending to lift the 
crown being as much greater than that tending to lift 





either haunch as, in the ordinary arch, the load on the 


crown was /ess than that at the haunch—the arch will 
fail, it would appear, exactly in the same manner as before. 
If we thus suppose outward strains acting upon an ordinary 
arch, the relation of strain to resistance is, of course, un- 
affected by turning the arch, if a continuous metal rib, com- 
pletely over, and hanging it from its extremities. In the 
suspended arch, therefore, too little weight at the centre, 
and too much at the sides, would correspond with too much 
on the crown, and too little on the haunches of the ordinary 
arch, for, in both cases, the structure would fail by rupture 
at the side “ extrados” and at the central “ intrados,” or in 
the parts corresponding to them. If we assume, therefore, 
that the resistance of an inverted arch to bending is the 
same as that of an ordinary arch of the same material, the 
two are, in this respect, equal. It only remains to be 
observed that, this being the case, a wrought iron inverted 
arch could be made to bear safely five tons per square inch 
tensile strain, no matter how great the span, inasmuch as 
there could be nosuch thing as buckling. Steel would bear 
ten tons, whereas, in an ordinary arch, such a great quantity 
would require to be provided to prevent buckling, that the 
normal strain could hardly exceed four or five tons per inch. 
And inasmuch as a great deal of iron now applied in arched 
bridges, to prevent buckling, would be dispensed with, the 
actual load would be less,and the bridge, therefore, rendered 
safe over still larger spans. In the design which Mr. 
Cowper submitted to the Institution of Mechanical Engi- 
neers, in 1847, the span was 200ft., and with roadway for a 
double line of rails would weigh 2 tons per foot run, the 
arch being formed of four thicknesses of boiler plate at each 
side of the bridge, or eight thicknesses in all, cach 4ft. 
deep and flanged at the top and bottom with angle iron. 


That this weight of 400 tons for a 200-ft. span was more | 


than necessary appears certain. The new railway bridge 
at Pimlico has about 335 tons of iron alone, however, in 
each span of 175ft., while with the roadway complete the 
weight is considerably more than 2 tons per running foot, 
and the strength is demonstrably very much less than it 
would have been had Mr. Cowper’s principle been adopted. 
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Elementary Treatise on Physics, Experimental and Applied. By Pro- 
fessor A.Ganot. Translated and Edited from the Ninth Edition, 
with the Author’s Sanction, by E. Atkinson, Ph. D., F.C.S., 
Lecturer on Chemistry and Physics, Cheltenham College. 
Part I. London: H. Batiirre, 219, Regent-strect. 1861. 

Tne fact that this book has two authors to defend it, and 

a highly respectable publishing firm to cover it with its 

protection, shall not induce us to speak less severely of it 

than it really deserves. Why the publication of such a 

book was ever undertaken in this country, and at this day, 

when we possess so many sound and exhaustive works on 

Elementary Physics, we are at a loss to conceive, unless 

we suppose the translator to have some special object in 

view in printing his name upon the title-page of a rather 
pretentious treatise. It may be quite true that the book 
has passed through nine editions in a foreign language, 
and it is certainly true that the engravings, which pro- 
bably served also for the original editiods, are very expen- 
sively executed; but these considerations alone cannot justify 
its reproduction here, even when we add to them the further 
one, that this English translation is printed in a most 
effective and handsome manner. For, we regret to say, 
the substance of the book is strangely and grossly inac- 
curate. Whether this is to be accounted for by attributing 
incompetence both to Professor Ganot and to Mr. Atkinson, 
or to the latter only, we do not know; but we do know 
that no man of science, either with a reputation or with a 
wise determination to make one, would put a book for- 
ward with such errors as this Part I. of Mr. Atkinson’s 
treatise contains, if he knew what he was doing. Some 
of its blunders are so egregious that the most charitable 
view to take of them is to suppose that in translating the 
work the translator sometimes “got out of his depth ;” 
which supposition is the more probable inasmuch as his 
worst errors are made when he treats of hydrostatics. 

It is our duty to show that these statements of ours are 

well founded. 

It may be desirable that in doing this we should treat 
primarily and chiefly of those fundamental misconceptions 
in respect of the doctrines of hydrostatics to which we 
have just referred, since these alone are amply suffi- 
cient to illustrate and establish our position. At page 71, 
the author lays down the following proposition :—* ‘The 
conditions of stable equilibrium for bodies, whether 
immersed or floating, are, 1st. That they displace a weight 
of liquid equal to their own: 2nd. That their centre of 
gravity ts below their centre of pressure, and in the same 
vertical line.” To make this enunication of his views (for 
they are iis views, since he “edits” as well as “ translates” 
the book) more distinct, the two conditions aforesaid are 
printed in striking italics. He then gives three diagrams 
(Figs. 47, 48, and 49), which our readers can easily 
supply for themselves, since they merely consist of 
three similar bodies, of an egg-like form, flcating in 
a fluid, and almost wholly immersed. In Fig. 47 the 
body (or egg) floats upright, with its small end p ojecting 
out of the water ; in Fig. 48 the body is slightly inclined 
from this position ; and in Fig. 49 it floats inclined as in 
Fig. 48; but with its large end up, and projecting some- 
what from the water. In all the figures the centre of 
gravity (y) is situated in the axis of the body, near the 
larger end, of course ; and, marvellous to relate, the “centre 
of pressure” (by which he means “centre of buoyancy”), 
is situated apparently ‘x the same place in all the figures, 


that place being in the axis, and nearer the small end than | 


the large! With these tigures before him, the author goes 
on to reason thus, with the view of proving his proposition, 
we presume :—“ Let ¢ be the centre of pressure, and g the 
centre of gravity of a floating body (Fig. 47), if the above 
conditions” (the italicised clauses) “ are satistied, the forces 
applied in e and in g, being equal and contrary, will 
neutralise each other, and equilibrium will result. And 
this is stable equilibrium, for forces applied as in c and g, 
Fig. 48, will obviously tend to give the body a vertical 











position. But if the centre of buoyancy is below the centre 
of gravity, the equilibrium will be unstable when the points 
g and ¢ are in the same vertical plane; for as soon as the 
body is inclined (Fig. 49), the action of the two forces 
tends to capsize it, and restore it to its first position 
(Fig. 47).” 

Never before, surely, was such confused nonsense written 
on the equilibrium of floating bodies. Passing over 
altogether the clumsiness of speaking of the stability of 
bodies, “ whether immersed or floating” as if everything 
were the same in both cases, and not pausing to speak of 
the absurdity of supposing the centres of buoyancy of his 
floating egg to be where they are shown in his diagrams, 
we must stop to point out the unparalleled blunder of 
asserting that “ 7¢f the centre of buoyancy és below the centre 
of gravity the equilibrium will be unstable.” Why, the 
centre of buoyancy is below the centre of gravity in every 
ship, probably, that the author ever set his eyes upon. It 
is the proper place for itin aship. In our largest war- 
ships, for example, the centre of gravity is usually supposed 
to be situated in or near the load water-line, the centre of 
bouyancy being far below it, of course. We are astounded 
that any man at all familiar with elementary science, 
much more that a man who presumes to teach science to 
others, should ever have penned such singularly abserd 
views as those quoted above, concerning so plain a matter. 
The author seems even to be ignorant that the centre of 
buoyancy is usually a shifting point, and is certainly wholly 
unaware of the influence which its motions have upon the 
stability of floating bodies. We must do him the justice, 
however, to say that he has some inkling of his view being 
scarcely final; for he adds, “ There may be stable equili- 
brium evex when the centre of pressure is below the centre 
of gravity ;” and he has heard that, in this case, the centre 
of gravity must be below “a certain point,” called the 
metacentre. But no polite attentions to the metacentre 
thus tardily rendered can atone for the misapprehension of 
the whole subject from beginning to end, or for the 
emphatic enunciation of a notoriously false doctrine at the 
very commencement of his investigation. 

There are other less important features of the author's 
disquisition on hydrostatics of which we cannot approve. 
We object, for example, to the equilibrium of “ tioating 
bodies” being discussed under the heading, “ Bodies Im- 
mersed in Liquids.” Nor is the following a sound piece of 
reasoning :—‘ If a body which is immersed in a liquid has 
the same specific gravity as the liquid, the force which 
tends to raise it is equal to its own weight. The body 
remains at rest, therefore, in any position in the liquid.” 
If the mere circumstance of the force which tends to raise 
a body being equal to its own weight were sufficient to 
keep the body “at rest in any position,” then a ship would 
remain at rest in any position, for the force which tends 
to raise her is equal to her weight. But everybody knows 
that ships are not gifted with a fatal willingness to remain 
at rest in any position. Happily, they try to keep upright, 
and when inclined, try to return to uprightness. But we 
must not dwell on points like these. 

It is proper to state that this book is not free from that 
indefiniteness of language which usually marks scientific 
works translated from a foreign tongue. ‘The very first 
sentence of it, for example, is deficient of clearness and 
precision. Itis this: “The object of physics is the study 
of the phenomena presented to us by bodies.” Now what 
reason can there be in telling us that the object of physics 
is a“ study?” Isit? And if it is—which we deny—of 
what value is the fact to us? Again, at page 3 the author 
tells us that “ we assume the existence of physical agents,” 
naming, as examples of such agents, heat, light, &c., and 
he soon after calls these agents “ creations of our own,” a 
designation which is certainly not justifiable on the mere 
ground that our theories of the nature of light and heat are 
hypothetical. The definition ot “force” here given, and 
some of the doctrines concerning force, are even more un- 
satisfactory. We are told that “every cause capable of 
producing or changing the motion of a body is called a 
torce.” ‘'Lhis is true, but this alone is not sufficient to define 
force ; because, any cause which tends to produce or change 
motion, whether it be capable of actually producing or 
changing it or not, is denominated a force. 

But we need not add to our grounds of dissatisfaction 
with the book, We have already said enough, we hope, to 
discourage our readers from purchasing, and the publishers 
from proceeding with the publication of a work that cannot 
possibly supply any existing want. 

Me. Grirrirus oN Irox.—Mr. Griffiths observes in his circular :— 
There have been two failures in the iron trade of South 
Staffordshire this week, and although the trades of the county 
were op the whole never in a sounder state, a few casualties in the 
iron trade may still be expected, though perhaps not in the case of 
large and influential firms. The trade of this district remains un- 
changed. It is, nevertheless, gratifying to observe that Messrs. 
Colbourns have lighted up another furnace. Messrs. G. B. 
Thorneycroft and Co., some few weeks since, blew in the Bradley 
furnaces, Which are two in number ; and this week one furnace has 
been blown in, and two others are being got ready for blast at the 
Bilston Brook works, by Mr. 8. Gnifliths. The Heyford iron- 
works are likewise increasing their make, two more furnaces being 
in the course of active preparation for the blast. The cause of the 
blowing in of all these furnaces is the increased demand for pig 
iron, adapted to the South Staffordshire district. We have stated 
before, in this circular, that pig iron of inferior kind, such as Park- 
field and Captain Bennett's common cinder pigs—these must 
not be confounded with the captain's best pigs, which are very 
superior in quality—are in greater demand. Parktield pigs have 
advanced in price 7s. 6d. per ton on this account, and all kinds of 
cinder iron and inferior pigs are looking up, and are very scarce In 
this market. We are glad to say that stocks are reduced everywhere, 
except, perhaps, in the case of two rich makers who prefer holding 
for better prices. One of the great hematite firms in the north have 
closed their works; indeed a sale took place last week of the whele 
of the plant and property, which were knocked down for £24,000. 
Another of these firms hold their iron very firmly, and a third is 
heavily sold forward, and will certainly not sell their superior make 
of iron at a lower quotation than the firm last mentioned. Under 
these circumstances, pig iron adapted to this district will certainly 
not be lower. The orders received this week are principally for 
sheets and plates, angle bars, and T iron. Some few orders have 
been received likewise for common bars. The mills and forges are 
most of them in tolerably active operation ; and, considering that 
we are passing through the gloomy month of November, the trade 
may be regarded as in a tolerably satisfactory condition. 
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THE PATENT JOURNAL, 


Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 

1672. Ferpinanp Ports and RicnHarp Cox, Birmingham, “ An improved 
mode of treating tubes used for posts for metallic bedsteads, and other 
purposes, and in the machine for producing the same, and which said 
machine is also applicable for cutting out and piercing articles of sheet 
metal such as washers, metallic bucket ears, and other such like articles.” 
—Petition recorded 1st July, 1861 

1795. Josepu HeEAPE Butrerwortu, Vicars Moss Mills, Rochdale, Lanca- 
shire, ‘*‘ An improved mode of, and apparatus for, heating water or other 
fluids.”—A communication from Jér6me Eugéne Tourné, New Orleans, 
Louisiana, U.S. 

1796. JoserH Heare Burrerworti, Vicars Moss Mills, Rochdale, Lanca- 
shire, ‘‘ An improved mode of, and apparatus for, heating air or for desic- 
cating Wet or moist substances.”—A communication from Jér6me Eugéne 
Tourné, New Orleans, Louisiana, U.S.—Petitions recorded lith July, 
1861. 

1968. Joux Eastwoop and THoMAs CHARLES Eastwoop, Marshall Mill, 
Manchester-road, Bradford, Yorkshire, ‘‘A new kind of yarn, being a 
combination of refuse and waste matters of fibrous materials and the 
said fibrous materials and the cloth woven therefrom.” 

1075. Georce Hinxton Bovitt, Durnsford Lodge, Wimbledon, Surrey, “ Im- 
provements in ships of war and other vessels, and in the manufacture 
of armour and other plates of wrought-iron.”— Petitions recorded 8th Au- 
gust, 1861. 

1981. ALuert Jciivs Morr, Liverpool, ‘‘ Improvements in apparatus for 
drawing beer and other liquids from casks and other ves: and in ex- 





cluding the air from the liquids in or remaining in the said vessels.”— | 


Peti‘ion recorded 9th August, 1861. 

2113. GrorGE TOMLINSON BovsrrELD, Loughborough Park, Brixton, 
Surrey, *‘ Improvements in apparatus for feeding boilers.”— A commu- 
nication from William Lane Chase, Philadelphia, Pennsylvania, U.8S.— 
Petition recorded 23rd August, 1861. 

2162, JAMES SimMons Matruews, Moore Cottage, Bowling-green-street, 
Kennington Park, Surrey, ** Improvements in the manufacture and pre- 
paration of starch, and in the apparatus employed therein.” —Petition re- 
corded 30th August, 1861, 

2212. Jonn TAYLOR PENsAM, Stamford-street, Blackfriars-road, Surrey, 
‘Improvements in wheels for facilitating the progress of carriages on 
common roads, and in the means for propelling the same.”—Petition re- 
corde l 5th September, 1861. 

2313. Weston TUxFoRD, Boston, Lincolnshire, ‘‘ Improvements in thresh- 
ing machines, and in raising and stacking straw and other agricultural 
produce.”—Petition recorded 16th September, 1861. 

2363. Henry Cockky and Francis Cukistorurr Cockry, Frome Iron- 
foundry, Somersetshire, ‘ Improvements in apparatuses employed in the 
manufacture of gas.”—Petition recorded 21st September, 1861. 

2412. WiLLiAM EpsALL Marruews, Sea View, St. Helens, Isle of Wight, 
** An improved apparatus for conveying a line or other medium of com- 
munication from a ship or vessel for the purpose of obtaining relief or 
assistance in case of shipwrecks, or for any other purpose to which the 
invention may apply.”—Petition recorded 1st October, 1861. 

2451. ALFRED DEMERIT Bisuior, King-street, Cheapside, London, ‘* Improve- 
ments in pumps.”—Petition recorded 2nd October, 1861. 

2474. JamMES Stuart, Vulcan-place, Castor-street, Poplar, Middlesex, ‘ Im- 
provements in the treatment of oils obtained by the distillation of bones 
and other animal matters for the purpose of obtaining matters which 
— be used as pigments and dye stuffs.”—Petition recorded 4th October, 

G1. 

2487. JouN LANSLey, Brown-Candover, Hampshire, ‘‘ Improvements in the 
construction of ploughs, drills, scarifiers, and such like agricultural in- 
plements, the said improvements relating to the mode of guiding or 
steering the same.”—Petition recorded Sth October, 1861. 

2511. SAMUEL Bremner, Belle Sauvage Works, Ludgate-hill, London, ‘ Im- 
provements in the construction of printing machines, and in driving or 
actuating the same.”—Petition recorded 8th Octuber, 1861. 

2537. WILLIAM Payne and Joun Bureum, Birmingham, ‘ Improved pack- 
ing for engines and machinery.”—Petition recorded 10th October, 1861. 

2540. CHARLES Noyes Kernot, Gloucester House, West Cowes, Isle of 
Wight, Southampton, and Martin DiepRicnh Rucker, Fenchurch-street, 
London, “‘ Improvements in the method of obtaining ammoniacal salts 
and other valuable products from liquors or substances containing 
ey and for utilising the residauum.”—Petition recorded 11th October, 
861. 

2548. SAMUEL RarcuiFFE CARRINGTON, Stockport, Cheshire, ‘‘ Improve- 
ments in hats and caps.”—Petition recorded 12th October, 1861. 

2588. TuoMAS WiLp and Tuomas Hopson, Heywood, Lancashire, “ Certain 
improvements in the method of, and apparatus for, heating the ‘ feed- 
water’ for steam boilers, and in employing steam produced by such 
means.”—Pe'ition recorded 17th October, 1361. 

2591. WituiaM Croome, Kilmersdon, Radstock, near Bath, Somersetshire, 
“Improvements in lamps.” 

2599. WILLIAM STREATHER, Raunds, Northamptonshire, “ Improvements 
in the construction of wind engines, and in the structure containing the 
—. , parts of which are applicable in the construction of wind- 
mills.’ 

2605. Hven MAcMEIKAN, Stratford, Essex, “ Improvements in smelting 
copper, gold, and other sres.”—A communication from Roland Vounder 
Rodda, Alberton, near Adelaide, South Australia.—Petitions recorded 18th 
October, 1861. 

2631. Joun Toward, Glasshouse Bridge Ironworks, [Newcastle-upon-Tyne, 
Northumberland, “ Improvements in machinery or apparatus for bending 
iron.” 

2633. Joun Toward, Glasshouse Bridge Ironworks, Newcastle-upon-Tyne, 
Northumberland, ‘‘ Improvements in armour plates for ships, and in 
ne the same to the sides of a vessel.” —Petitions recorded 2ist October, 

61. 

2636. GrornGe ENGLAND, Hatcham Ironworks, New Cross, Surrey, “ Im- 
provements in planing machines,”—Petition recorded 22nd October, 1861. 

2642. Grorge AncuER, Raunds, Northamptonshire, ‘‘ Improvements in sew- 
ing boots and shoes,” 

2644. ALFRED Bevan, Gravesend, “ Improvements in the construction of 
iron vessels and iron-plated ships of war.” 

2645. SAMUEL Youn@, Belfast, Antrim, “‘ Improvements in the spindles and 
flyers of machinery employed for spinning and twisting flax, hemp, jute, 
cotton, silk, wool, and other fibrous substances.” 

2648. Henry Keacu, Bedford-terrace, Andover-road, Holloway, Middlesex, 
“An improvement in the manufacture of cigars.” 

2649. Josepu Fruix Victor Deiky, Soissons, France, “ An improved me- 
chanical kneading trough.” 

2650. AUGUSTIN MoreEL, Roubaix, Nord, France, ‘‘ A new machine for comb- 
ing all filamentous materials.” 

2651. JAMES Kirkwoop, Paisley, Renfrewshire, N.B., ‘Improvements in 
looms for weaving.” 

2652. GrorGe Davies, Serle-street, Lincoln's-inn, London, ‘ Improvements 
in railways and in iron pavements and railways combined, parts of which 
improvements are applicable to the construction of railway chairs, and to 
cast iron pavements for ordinary streets."—A communication from Bar- 
zillai Coat Smith, Burlington, New Jersey, U.S. 

Roreet (CRamMoND, Newtown, Roxburghshire, “ Improvements in 

If-acting railway signals.” 

2654. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in preventing and removing deposit in steam boilers and other vessels, 
and in the apparatus employed therein.”—A communication from Joseph 

Pf. farrison, Philadelphia, U.S. 

2655, JouN MArsuaLL, Great George-street, Westminster, ‘‘ Improvements 
in traction engines and wheels, and in carriages to be drawn by traction 
engines, which improvements in wheels are applicable to common road 
carriages generally.” 

2656, Isac Lovis PULVERMACHER, Oxford-street, London, “ Improvements 
in apparatuses for the production of galvanic and magneto-electric 
=— and in machinery employed in making some of the appara- 

uses,” 

2657. WitttaAmM Barry Lorp, Plymouth, Devonshire, ‘An improved plug 
and socket or apparatus for closing and opening passages for the flow of 
liquids and fluids.”— Petitions recorded 23rd Octobe r, 1861, 

265%, Josern Baker, Birmingham, “ An improvement or improvements 
mn ever-pointed pencil-c Si 

2660. ALEXANDER FRAN 
provements in railways.” 

2661. Timoruy Morris, Rovert WeaARE, and Epwarp Henry Crappock 
Monckton, Trafalgar-square, London, **Improvements in magnets, in- 
duction coils, and in insulating wire and metal for electric and other pur- 
poses.” 

2662. Joun Cowrr Heaton and Joun Drax, Rotherham, Yorkshire, ‘‘ Im- 
provements in the construction of taps or cocks.” 

= ILLIAM Dicks, Floore, Northamptonshire, ‘‘ Improvements in water 
meters.’ 

2664. J AMES CHESTERMAN, Sheffield, Yorkshire, ‘ Improvements in heating 

and iron, and in hardening and tempering steel, and in apparatuses 
employed therein.” 

2605. Joun McCaut, Houndsditch, London, and BEVAN GrorcEe Storer, 
a Essex, ‘‘An improvement in the preservation of articles 
of food. 

2606. RoserT ANDREW Boyp, Southwark, Surrey, ‘Improvements in ap- 

= paratuses for singeing pigs.” —Petitions recorded 24th October, 1861. 

2671. Epwaarp GREEN and EDWARD GREEN, jun., Wakefield, Yorkshire, 
Improvements in apparatuses for generating, superheating, and con- 

ing steam.” ° 
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CAMPBELL, Great Plumstead, Norfolk, ‘* Im- 











5673. Lazare ARON, South-street, Finsbury, London, “ Improvements in 
cravats and their mode of attachment.” 

2675. Tuomas Moork, Regent-circus, Piccadilly, London, “ Improvements 
in windlasses and in checking and stopping chains worked thereby.” 

2679. James Loss, Gunpowder Works, Dartmouth, Devonshire, ‘‘ Improve- 
mentsin gunpowder suitable for blasting.” — Petitions recorded 25th October, 
1861. 


2681. NATHANIEL Cox, Chester, ‘‘ Improvements in the mode of connect- 
ing and attaching ‘armour’ plates when applied to ships, forts, batteries, 
and such like.” 

2689, James LEE NortoN, Belle Sauvage-yard, Ludgate-hill, London, “ Im- 
provements in beating, stretching, and drying fabrics, and in the appa- 
ratus employed therein, part of which apparatus is also applicable for 
threshing linseed.”—A communication from William Aldom, Boulevart 
Bonne Nouvelle, Paris. 

2°91. WittiaM Taytor, Newport Pagnell, Buckinghamshire, ‘ Improve- 
ments in joints or connections for metal and other pipes and tubes.” 

2693. Groree Hutton, Manchester, ‘‘ Improvements in hats, caps, and 
other such coverings for the head.”"—Peiitions recorded 26th October, 


S61. 

2695. Emory McCurntock, Mulberry-street, New York, U.S., “ Improve- 
ments in the manufacture of soda and sulphuric acid.” 

2697. GEORGE WILLIAM WATSON, Surrey Docks, Rotherhithe, Surrey, “ An 
improved mode or method of reefing fore and aft sails.” 

2699. WiLtiaAM CLARK, Chancery-lane, London, ‘ Improvements in the 
means of obtaining and producing printing surfaces.”—A communication 
from Alphonse Edouard Aufray and Francois Germain Léopold Tabar, 
Boulevart St. Martin, Paris. 

2701, Cuartes Avvovy, Paris, ‘ Improvements in the mode of, and appa- 
ratus for, raising sunken ships and other sunken bodies, and also in 
structure or apparatus intended for being purposely sunk or raised.”— 
Petitions recorded 28th October, 1861. 

2703. OLIVIER Bay.iss, Birmingham, ‘Improvements in double-sighted 
double rifle guns for military and sporting purposes.” 

2707. FREDERICK BENNETT, Bagillt, Flintshire, ‘‘ An improvement in the 
manufacture of spelter.” 

2709, WILLIAM SAVILE, Hounds Gate, Nottingham, “‘ Improvements in ma- 
chinery or apparatus for the manufacture of elastic surgical stockings, 
socks, knee-caps, belts, bands, or other articles.” 

2711. Joun EAGLESFIELD, Devizes, Wiltshire, ‘‘ Improvements in gas 
burners.” 

2713. MicuarL Scott, Parliament-street, Westminster, “‘ Improvements in 
hydraulic presses.” 

2715. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in machinery for enamelling moulded and other surfaces.”—A communi- 
cation from Robert Marcher, New York, U.S.—Petitions recorded 29th 
October, 1861. 

2719. Marc ANTOINE FRANCOIS MENNoNS, Rue de I’Echiquier, Paris, ‘“‘ Im- 
provements in the construction of horticultural cases,”—A communica- 
tion from Leon Albert Binet, Levallois, France 

2621. Epwix Bopen, Worsley Mills, near Manchester, ‘‘ Certain improve- 
ments in the construction of lamps.” 

2727. James Lee Norton, Belle Sauvage-yard, Ludgate-hill, London, “ Im- 
provements in apparatus for raising water.”—Partly a communication 
from William Aldon, Boulevart Bonne Nouvelle, Paris. 

2729. Ricard ARCHIBALD BrooMAN, Fleet-street, London, “‘ An improved 
steel button, and method of manufacturing the same.”—A communica- 
tionfrom Henry Jesson, Paris. —Petitions recorded 30th October, 1861. 


Invention Protected for'Six Months by the Deposit of Complete 
Specification. 


2756. James Wriaut, Bridge-street, Blackfriars, London, “* Improvements 
in the method of, and apparatus for, separating foreign matters from the 
droppings from carding machines, and for returning the residue there- 
unto.”—A communication from Messrs. Fitton and Fullerton, Caven- 
dish, Windsor, Vermont, U.S.—Deposited and recorded 2nd November, 
1861. 





Patents on which the Stamp Duty of £50 has been Paid. 


25095. Joun Lovis Juuuion, Stoneywood, Aberdeen, N.B.—Dated 9th No- 
vember, 1858. 

2481. Hersert NewTon Penrice, Witton House, near Norwich.—Dated 6th 
November, 1858. 

2490. Joun PLATT, Oldham, Lancashire.—Dated 6th November, 1858. 

2508. Josern Fenix, Rue Croix Nivert, Grenelle, near Paris.—Dated 9th 
November, 1858. 

2761. MicHakL Henry, Fleet-street, London.—A communication.—Dated 
3rd December, 1858, 

2507. ANDREW HENpERSON, Gloucester-place, Portman-square, London.— 
Dated 9th November, 1858. 

2516. ROWLAND Mason Orpisu, Great George-street, Westminster.—Dated 
9th November, 185s. 

2518. Joun Corner, Artillery-place, Finsbury, London.—Dated 10th No- 
vember, 1858. 

2535. James Rak, Alpha-road, [New Cross, Kent.—Dated 11th November, 





1858. 
2545. JAMES Wapswortu, Salford, Lancashire.—Dated 13th November, 
1858. 





Patents on which the Stamp Duty of £100 has been vaid. 


2343. Josern Berreiey, Liverpool.—Dated 6th November, 1854. 

2446. Henry Rovert RAMSROTHAM and WILLIAM Brown, Bradford, York 
shire.—Dated 18th November, 1854. 

2393. Joun Wat, Greenacres Moor, Oldham, Lancashire.—Dated 10th No 
vember, 1854. 


-_-—- 


Notices to Proceed. 


1656. SAMUEL MippLeton and Jonn Wrient, Bridge-street, Blackfriars, 
London, ‘‘ Improvements in apparatus for the manufacture of boots and 
shoes.” — Petition recorded 28th June, 1861. 

1672. FERDINAND Ports and Ricuarp Cox, Lombard-street, Birmingham, 
“ An improved mode of treating tubes used for posts for metallic bed- 
steads and other purposes, and in the machine for producing the same, 
and which said machine is also applicable for cutting out and piercing 
articles of sheet metal, such as washers, metallic bucket ears, and other 
such like articles.”—Petition recorded 1st July, 1861. 

1677. Jacques Pumirpre EvGENE PAIGNON, JOSEPH MARIE VAUDAUX, and 
Gaspard GalonterE, Paris, ‘‘ lmprovements in jacquard machines, with 
the object of allowing the substitution of endless paper in lieu of the 
pasteboard pattern cards hitherto used therein, and in machines for per- 
forating the said paper.”’ 

1679. JosHvuaA Garsive Witson, Rastrick, near Halifax, Yorkshire, “ Im- 
provements in the means or apparatus employed for feeding steam boilers 
with hot water.”—Petitions recorded 2nd July, 1861. 

1694. Joun Perris, jun., Rochdale, Lancashire, ‘‘ Improvements in machi- 
nery or apparatus for washing and drying wool, cotton, and other fibrous 
materials requiring similar treatment.” 

1695. Peter Spence, Newton Heath, near Manchester, ‘ Improvements in 
economising the manufacture of sulphuric acid, and in obtaining 
copper from ores used in such manufacture "—Petilions recorded 3rd July, 
1861. 

1708. Joun Hutson, Richmond, Surrey, “* Improvements in cornices, laths, 
and panels for bedsteads and other articles of furniture.” 

1709. OsmuND WiLuiAMs, Dursley, Gloucestershire, ** An improved mix- 
ture or liquid for extingushing fire, applicable also for preparing or satu- 
rating various kinds of materials and fabrics, for the purpose of rendering 
the same non-inflammable.” 

1714. Lewis Roventon, Bedford-place, Old Kent-road, Surrey, “ Improved 
apparatus for extinguishing fires.”—Petitions recorded 5th July, 1861 

1715. Joun Dean, Derby, “ Improvements in machinery or apparatus for 
propelling vessels ” 

1723. James RipspALE, Stoke Newington-green, Middlesex, ‘* Improve- 
ments in inkstands applicable to the stoppers of bottles.” 

1725. CHARLES Fakrow, Great Tower-street, London, ‘‘ Improvements in 
apparatus for affixing or applying capsules to the necks of bottles and 
other vessels.”’— Petitions recorded 6th July, 1861. 

1735. ALFRED Priest and WILLIAM WooLNoven, jun., Kingston-on- 
Thames, Surrey, “‘ Improvements in machinery for drilling and hoeing 
land.” —Petition recorded 9th July, 1561. ° 

1767. Tuomas Smitu and George TayLor, Vulcan Works, Ipswich, “ Im- 
provements in horse rakes and cultivators, and in wheels for the same 
and other carriages.”—Petition recorded 13th July, 1861. 

1822. MicuakL Henry, Fleet-street, London, “ Improvements in the pro- 
duction of paper pulp, and in bleaching paper pulp and certain fabrics; 
also in apparatus for cutting wood applicable for carrying out part of 
the invention.”—A communication from Marie Anne Pelagie Veronique 
Cauzique, Boulevart St. Martin, Paris —Petivion recorded 19th July, 1°61. 

1833. Joun Coie and Joseru Cote, Coventry, Warwickshire, ‘* An improve- 
ment in the construction of watches.”—/etitinm recorded 20th July, 1861. 

1845. Nicouas Etienne DumesniL, Rue aux Loups Sotteville-les-Rouen, 
France, ‘‘ Improvements in materials for lubricating parts of machinery, 
and for other lubricating purposes.” —Petition recorded 23rd July, 1861. 

1899. Tuomas Stokes Cressry, Burton-on-Trent, “ Improvements in the 
machinery used in the manufacture of casks.”—Petition recorded 30th 
July, 1861. 

1936. Joseru Lewis, Rathmines, Dublin, “ Improvements in producing and 
treating printing surfaces, in producing and preparing transferring sur- 
faces, in transferring, in producing impressions on an altered scale, in 




















preparing or treating surfaces of lithographic stones, and in ob 
devices or designs; also in agents and apparatus used in some of suc! 
improvements, parts of the invention being also applicable to photo- 
graphy, and to ornamenting pottery, porcelain, and glass.”—Petilion 
recorded 3rd August, 1861. 9 

2099. Ricnarp Tatrorp, Birmingham, and James SaNnpers, Clifton, 
Bristol, “ A substitute for castors for furniture.”—Petition recorded 2 
August, 1861. 

2162. James Simmons Matrngews, Moore Cottage, Bowling-green-street, 
Kennington Park, Surrey, “‘ Improvements in the manufacture and pre- 
paration of starch, and in the apparatus employed therein,”—Petition 
recorded 30th August, 1861 

2204. JAMes KIRKMAN Bayiey, TaoMas Harrison, WILLIAM Briggs, 
Bolton-le-Moors, and Rosert PARKER, Atherton, Lancashire, ‘‘ Improve- 
ments in machinery for preparing and spinning cotton and other fibrous 
materials.”—Petition recorded 5th September, 1861. 

2295. HENRY CONSTANTINE JENNINGS, Great Tower-street, London, “ Im- 
tara in treating hides and skins.”— Petition recorded 14th September, 

S61. 

2482. Tuomas GovLsTon Guisiin, Hatton-garden, London, ‘‘ Improvements 
in the treatment or preparation of certain foreign plants or vegetable 
substances, and in the applicatiou of the same to various useful purposes 
for which horn, shell, whalebone, indurated leather, fish skin, ivory, 
bone, hard wood, and compounds of india-rubber or gutta-percha have 
hitherto been employed.”—Petition recorded 4th October, 1861. 

2583. WittiaM THoMAS Weston, Trafalgar-square, London, “ Improve- 
ments in serew-wrenches.” 

2590. Rovert Aytoun, Edinburgh, Mid-Lothian, N.B., “ Improvements in 
apparatus to be applied to chimneys or flues, for improving the draught 
therein, and for preventing down draughts or the descent of smoke into 
apartments.” — Petitions recorded 17th October, 1861, 

2654. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in preventing and removing deposit in steam boilers and other vessels, 
and in the apparatus employed therein."—A communication from 
Joseph Harrison, Philadelphia, U.S.—Petition recorded 23rd October, 1861. 

2707. Freperick Bennett, Bagillt, Flintshire, “ An improvement in the 
manufacture of spelter.” 

2715. Joun Henry Jounson, Lincoln's inn-fields, London, ** Improvements 
in machinery for enamelling moulded and other surfaces."—A commu- 
nication 7rom Robert Marcher, New York, U.S.—Petitions recorded 29th 
October, 1861. 

2756. James Wricut, Bridge-street, Blackfriars, London, “ Improvements 
in the method of, and apparatus for, separating foreign matters from the 
droppings from carding machines, and for returning the residue there- 
unto.”"—A communication from Messrs, Fitton and Fullerton, Caven- 
dish, Windsor, Vermont, U.S.—Petition recorded 2nd November, 1861. 








And notice is hereby given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) 1 
which this notice is issued, 





List of Specifications published during the Week ending 
9th November, 1861. 

703, 6d. ; 726, 3d. ; 797, 3d. ; 798, 9d. ; 799, 3d.; 800, 3d.; 801, 3d. ; 802, 
3d.; 203, 3d. ; 804, 3d.; 805, 3d.; 806, 3d.; 807, 1s, 1d. ; 808, 3d.; 809, 
2s, : 810, Gd. ; 811, 3d.; 812, 3d.; 813, 3d. ; Sl4, 3d.; 815, Bd.; 816, 
ls. 8d.; 817, Od. ; 818, 3d. ; 819, Gd. ; 820, lid. ; 821, 7d. » b 
823, 3d. ; 824, 3d.; 825, 28. 9d.; 826, 3d.; 827, 3d.; 828, 3d. ; 829, 10d. 
830, 3d. ; 831, Is. Sd. ; 832, Is, 1d. ; 833, Od. ; 834, 1s, 10d.; 835, 3d. ; 836, 
3d. ; 837, Is, 1d. ; 838, 3d.; 839, 10d. ; S40, 3d.; (841, 7d. ; 842, 3d. 5 S43, 
7d. ; 844, 3d. ; 845, 3d. ; 846, 7d. ; 847, Od. ; 848, 3d. 


*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-oftice order, made payable to him at the Post-office, High Holborn, to 
Mr. Bennet Woodcroft, Great Seal Patent Office, 



















ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Ciass 1.—PRIME MOVERS. 


( Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, &c.) 


904. A. Duapae, Paris, “ Centrifugal governors for steam engines.” —Dated 
22nd April, 1861. 

This invention consists in giving to the sliding socket, to which are fixed 
the links connecting together the revolving ball arms, a suitable weight, or 
providing this sliding socket, or any other corresponding part of the 
governor, with a regulating or counterpoise weight, or acting on this 
sliding socket, or any other corresponding part of the governor, 
by a suitable lever arm or arms, and counterpoise weight or weights, 
a spring or springs, or any other suitable contrivance, for the pur- 
pose of causing the said sliding socket, or any other suitable corresponding 
part of the governor, to be a perfect counterbalance or constant equilibrium 
of the centrifugal force of the balls, the said socket being connected in any 
suitable manner to the throttle-cock, slide, or valve for the admission of the 
steam into the engine, 

1027. E. H. Bentaun, Heybridge, near Maldon, “ Transmitting motion to 
machinery to be driven by horse-power.”"—Dated 24th April, 1861. 

This invention relates to a novel mode of constructing and arranging the 
parts of a horse gear or horse-power. The First improvement relates to 
the pole, to which is harnessed the horse or other animal whose power or 
strength it is intended to use for driving any machine, According to this 
invention the pole is constructed of wrought iron bars, arranged and com- 
bined in the form of a trussed beam, the outer end of which is supported 
by a tie rod extending therefrom to the upper end of the central vertical 
shaft, on which is mounted a large bevelled tooth wheel, whereby the 
horizontal shaft for transmitting power is driven, for which purpose a 
bevelled pinion is keyed on to the horizontal transmitting shaft. One, two, 
or more of these poles may be adapted to the central shaft, so that the 
combined power of two or more animals may be used to drive the machine 
that it is intended to actuate. The next improvement relates to the large 
bevelled toothed wheel which is mounted on the central vertical shaft. 
Instead of constructing this wheel with open spokes or arms (as usual with 
wheels of this description) it is made with a close top or cover, on the 
undersides of which are cast radial ribs for strengthening the same. By 
this means the necessity for providing a separate cover for the large 
bevelled wheel is divided, and yet the wheel is protected from the danger 
of the horses or animals in the yard getting their feet between the spokes or 
arms of the wheel, The upper end of the central vertical shaft is sup- 

yorted by an arched framing, which extends across the large horizontal 
ome toothed wheel, and carries the bearings for the — of a conical 
roller, which bears against and runs on the upper side of the large covered 
bevel toothed wheel, and serves to keep the tecth of the same in gear with 
the pinion on the horizontal shaft for transmitting the power to the inter- 
mediate gear. The framing of the apparatus is cast in two parts, the 
arched framing which supports the upper end of the central vertical shaft 
being cast in a separate piece from the bottom part which carries the bear- 
ings of the horizontal transmitting shaft. In consequence of adopting this 
mode of constructing and arranging the parts the apparatus may be 
taken to pieces with facility when required. The next improvement 
relates to the intermediate gear, whereby motion is communicated from 
the horse-power apparatus to the machine to be driven, This intermediate 
gear consists of two shafts placed at right angles to each other. One of 
these shafts carries a pinion, which is driven by a spur wheel on a horizontal 
shaft, and connected by means of an arched shackle or universal joint with 
the horizontal shaft of the horse-power apparatus, and is actuated thereby. 
The horizontal pinion shaft above mentioned carries at one end a pulley, 
which, by means of a band or strap, may be employed to actuate a thresh- 
ing or other machine. The opposite end of this pinion shaft carries a bevel 
toothed wheel, which gears into and drives a similar wheel on a cross shaft 
which is placed at right angles to the pinion shaft, and is provided at each 
end with a pulley, so that, by means of a band or strap on either pulley, 
the machine may be driven. ‘By this arrangement of parts the machine to 
be actuated may be driven by a band coming from either one of three 
pulleys, and, consequently, the locality of the machine in reference to the 
horse-power apparatus may be varied to suit the convenience of the pro- 
prietor. 

1029. G. Scort, Isle of Dogs, Blackwall, “ Steam engines, &c.”—Dated 25th 

April, 1861. 

The First part of these improvements applies to oscillating cylinders, and 
is as follows :—The patentee makes the trunnion bearings hollow, so as to 
form a receptacle for the steam. Suitable openings, passages, or ports are 
formed in the bearings for the purpose of the admission to, and withdrawal 
of, the steam from either of the sides of the piston, so as to reverse the motion, 
they thus acting in place of the present ordinary valve faces. The trunnions 
of the cylinder through which the steam passes from the bearings into the 
cylinder in order to work the piston are fitted with suitable ports, oj gs, 
or passages, to admit, cut off, or withdraw the steain to and from the 
cylinder. The steam may be admitted to cut off, or withdrawn from the 
cylinder, and to and from either side of the piston by either trunnion, 
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entering at one trunnion and passing off at the other. By this mode the 
ordinary valve gear of oscillating cylinders is rendered unnecessary, and the 
mechanism simplified. The bed plate is made hollow, in order to be used as 
a steam chest, from whence the steam is admitted to the cylinder through 
the ports, openings, or passages in the bearings and trunnions, and 
in which is a valve, working over the ports, passages, or openings, 
entering the trunnion bearings, to be acted on by an eccentric cam, 
or by the vibrating motion of the cylinder or other means used to 
cut off the steam, and thereby use it expansively in the cylinder. 
The Second part of the invention relates more especially to a new 
and efficient method of exposing the exhaust steam from the cylinder to 
the cooling and condensing action of cold water or air, and also to the 
mode of construction of the 1 , 80 that cleaning and repairs may be 
effected with ease, dispatch, and efficiency. The Third part of these improve- 
ments consists in a means for saturating highly superheated steam. This is 
effected by introducing into the steam pipe near the cylinder, or any other 
suitable place, a jet or jets, drop or drops, of water, water mixed with oil, 
tallow, or other saturating or lubricating substance or material, in such 
proportions, and at such times, as are most suitable to produce the desired 
saturation and reduce the temperature sufficiently to prevent injury to the 
slides or other parts of the cylinder. For this purpose a vessel containing a 
supply of the saturating liquor or substance is connected with a cup similar 
to grease cups, and fitted with a stop valve or cock which is opened 
as required by an eccentric or other means producing a vibrating motion. 
The last part of these improvements consists of the means of connecting the 
tubes or pipes of steam generators, of surface condensers, of hot-houses, or 
any other tubes or pipes where it may be necessary to remove them 
expeditiously for cleaning, repairing, altering, or substituting new portions 
for any that may be injured or worn out, and forming a close joint for 
steam, air, gas, water, or other fluids. 
1044. A. V. Newton, Chancery-lane, London, “‘ Regulating the water level in 
steam boilers.”—A communication.—Dated 25th April, 1861. 

This improved apparatus consists of a cylinder placed outside of the 
boiler, and having its lower part connected with the water space, and its 
upper part connected with the steam space thereof, so that the level in the 
said cylinder corresponds with that in the boiler. The cylinder is fitted 
with a piston, which is raised from time to time, and let fall upon the water 
therein by suitable lifting and di ing hani 1 with the 
piston rod. This lifting apparatus is so connected with a feed regulating 
valve and alarm apparatus, that the insulating valve is caused to be opened 
and closed by the variation of the level in the cylinder, and the feed is 
thereby properly regulated, so long as the supply of water does not fail at 
its source, and in case of such failure an alarm will be given in time ot 
prevent injurious consequences.—Not proceeded with, 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
NESS, JC. 

1058. J. Watkins, Birmingham, “Carriage axles and axle-boxes.”—Dated 

26th April, 1361. 

This invention consists, First, in securing the cap from accidental discon- 
nection from the box by employing a spring pivot working through a hole 
in the flange of the cap, Secondly, in employing an external or internal 
hexagonal head to the cap, making the nuts self-adjusting on Collinge’s or 
other similar axles. Thirdly, in the use of a single or double screw bolt in 
the tube of the axle of hexagonal section, either internal or external, 
secured by a pin passing through a collar, and through the interior bolt. 
Fourthly, the ends of these improved axles are bored to receive an internal 
screw bolt, the tubular ends being furnished with expanding and contract- 
ing segments, by which the boxes are protected or secured in case the nuts, 
collets, or screw bolts should get deranged. Fifthly, the patentee applies 
friction rollers in the collar of the axle to relieve the wear upon the leather 
washer, Sixthly, he uses a double reversed spiral groove upon the axle for 
the purpose of lubricating ; and he also constructs lubricating chambers in 
the axle-boxes, These axles may be made either wholly or partially 
tubular. 

1060. J. Poous, Bridge-street, Blackfriars, and W. Mituwarp, Camberveell, 

“* Tyres of wheels to be used on railways and tramways.”—Dated 27th 
April, 1861. 


tent. 




















The claim b ig, curving, or forming edgeways bars of iron, 
steel, or other metal, into a spiral, helical, or corkscrew shape, for the pur- 


1102. L. GuatarD, Roanne, France, ‘* Means or apparatus for releasing 
horses from vehicles, and for locking the wheels thereof, in prevention of 
accident.”—Dated 2nd May, 1861, ; 

This invention cannot be described without reference to the drawings. 





Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


1001. R. Suaw, Manchester, and W. Syoperass, Waterford, “ Spinning 
cotton, &c.”—Dated 28rd April, 1861. 

This invention is applicable to the machines for spinning called mules, 
and to other machines of the like nature, and it consists, First, in an im- 
proved mode of driving the spindles. The Second part of the invention 
consists in making the bolster bearings open in front, und in lubricating 
them by a strip of flannel, or other suitable material, which is connected to 
the bolster rail. The Third part of the invention is applicable to the wind- 
ing on motion of self-acting mules. The inventors apply a scroll of block 
pulley for winding on, and a longer chain than usual, so that it gives and 
takes from one barrel or pulley to another,—Not proceeded with. 

1008. W. Cuark, Chancery-lane, London, ‘‘ Looms for weaving stays or 
corsets.” — Dated 23rd April, 1861. 

This invention relates to the application of a multiple roller to jacquard 
looms for the purpose (when weaving stay gussets, or other analogous 
articles) of bringing back the weft of the fabric parallel to the batten ot the 
loom. At present, when manufacturing the said stay gussets, it is necessary 
in the weaving to suppress a certain portion of the weft threads, which 
causes considerable loss of time to the attendant in drawing out the fabric, 
which he fixes by means of a pointer bar, and brings back the line of the 
weft parallel to the batten of the loom before he can proceed with the 
weaving. All this may be avoided by the employment of the multiple 
roller, according to this invention, being applied to jacquard rollers, the 
tension being exerted mechanically on those parts of the fabric requiring it, 
while the attendant proceeds with the weaving without interruption. 

1016. E. Woopcock, Forest-hill, “‘ Treating flax, himp, &c."—A conmunica- 
tion.—Dated 24th April, 1861. - 

This invention cannot be described without reference to the drawings. 
1017. F. J. BRAMWELL, Great George-street, Westminster, “ Spinning jibrous 
materials.” —Dated 24th April, 1861. F 

The patentee, according to this invention, effects the improvement in the 
governing of the winding on by combining with a mule a hydraulic cylinder, 
having within it a ram or piston, which he connects by any suitable means 
to the winding-on apparatus, in such manner that the speed of the winding 
on shall be dependent on, and shall bear a relation either direct or inverse 
to, the motion of the piston or ram; and then he regulates the motion of 
the piston or ram by opening or closing, or partially opening or partially 
closing, the apertures through which the water enters or leaves the cylinders, 
or passes from one part of the cylinder to another, and this opening, or 
partial opening, or closing, or partial closing, he causes to be done by the 
machine, and varied by the machine from time to time, to suit the varying 
shape and size of the cops from their commencement to their completion. 
This invention cannot be described in detail without reference to the draw- 
ings. 

1021. W. Lorn and J. Hitton, Royton, Oldham, ** Self-acting mules.” —Dated 
24th April, 1861. EET . 

This invention relates to self-acting mules, and consists in giving a posi- 
tive motion to a self-acting winder by means of an inclined plane, and an 
adjustable rod and catch connected with the faller lever. The catch has 
upon it a projection, which rides upon the inclined plane, so that, at a 
certain elevation, or a certain part of the traverse of the carriage, the catch 
is lifted from the ratchet wheel which gives motion to the quadrant.—Not 
proceeded with. 

1030. T. TayLor, Wellington-road, Bethnal-green, “‘ Machinery for cutting 
certain fubrics into strips.”— Dated 25th April, 1861. . 

This invention relates more particularly to cutting into strips that class of 
fabric which is intended to be manufactured into chenille or other circular 
pile fabric. In the present invention the fabric remains quite stationary, 
and the cutters revolve or roll over it.—Not proceeded with. 

1037. T. GARNER, Moor-side, Worsley, “* Preparing and spinning cotton, wool, 
&c."— Dated 25th April, 1861. x 

This invention consists in the application to the throstle, or other machine 

for spinning or preparing, of various self-acting movements for performing 





pose of being used to form tyres for railway or tram wheels, substantially 

as described, Secondly, the bending, curving, or forming edgeways of 

single rings of iron, steel, or other metal, for the purpose of forming a tyre 
for railway or tramway wheels by piling one upon another, and welding the 
whole together substantially as described. 

1073. J. B. H. Despuas, Harfleur, France, *‘ A so-called hypocampaphile, or 
elastic apparatus whereby the legs of running horses are protected from 
accident.” — Dated 29th April, 1861. 

This clastic apparatus is to be made from an elastic membrane composed 
of india-rubber and of gutta-percha vulcanised. It is formed in single, 
double, triple. and quadruple thicknesses, according to the rubbing parts of 
the horse, whether the leg, the knee, or the fetlock, to either or all of which 
the apparatus may be applied. It will be circular, and fit round the leg of 
the horse both above and below knee, leg, or fetlock, and will be coloured 
to suit the colour of the horse wearing it, as gray, black, bay, and other 
colours,—Not proceeded with. 
aie W. Jounson, Little Malvern, Worcester, ‘ Saddle trees."—Dated 29th 

pril, 1861. 

This invention consists in making saddle trees of shect metal, sheet 
steel being preferred for the purpose. And in place of an open space being 
left between the two side pieces, as in ordinary saddle trees, and which has 
heretofore been covered by stretched webbing and canvass, or other fabric 
or material, no such open space is left when using sheet metal, but a tree 
is produced by bending sheet metal (cut to the desired shape) into a single 
splayed bridge or arch, resulting in the desired form of the tree, dependent 
on the size and characterlor style of saddle to be mounted. In thus 
using sheet metal, a saddle tree will generally consist of one piece, either 
bent or otherwise embossed into any desired form, but in some construc- 
tions of saddle trees more than one piece of sheet metal will be used. 

1077. H. J. T. Laat, Bordeaux, “ Apparatus for hauling ashore ships and 
vessels.” — Dated 30th April, 1861. 

According to this invention the ship is hauled up broadside on, to effect 
which there are the following conditions to fulfil :—First, to form a frame 
that can be easily disconnected or connected to suit the size of the vessel ; 
Secondly, to dispose throughout the length of the frame hauling apparatus, 
which shall have at the same moment the same speed and the same power 
of traction ; Thirdly, to dispose apparatus in a manner to insure the proper 
and regular retarn of the vessel to the water, and to force her off the slip 
if necessary. The invention cannot be described without reference to the 
dra¥ ings. 

1080. T. A. KENDALL, Cowley-street, St. George’s-in-the-East, and M. D, 
Rooerrs, Bromley, ** Chain cable controller for ships’ windlasses.”—Dated 
lst May, 1861. 

This invention consists of an upright standard of metal, in which are 
fixed horizontally two strong studs or pins in a line with the centre 
of the barrel of the windlass. The distance between the said studs should 
be such that the links of the cable will pass freely between them, the said 
studs being employed to prevent riding of the cable during the paying out 
of the same, or letting go the anchor ; the points of the said studs should 
just clear the barrel of the windlass. The aforesaid standard is fixed to the 
deck of the ship, and the height thereof should be above th» top of the 
barrel of the windlass, in order that the sides of the standard above the 
aforesaid studs shall guide the cable from the centre of the barre’, and thus 
prevent the cable riding whilst heaving in the same. 

1085. F. J. BRawwet., Great George-street, Westminster, and W. OwEn, 
Rotherham, ** Manufacture of rails, bars, plates, cylinders, vessels, axle- 
trees, cranks, wheel tyres, d&c."—Dated let May, 1861. 

Parts of these improvements relate to a mode of manufacturing rails, 
bars, and plates, in such a manner as to avoid the loss arising from the 
cutting off the ends, and also to avoid the loss of time and labour in bring- 
ing the rails, bars, or plates over the top of the roll. The patentees make 
an annular pile, either by coiling iron spirally around a mandril, or with- 
out a mandril, or by putting rings or segments inside of or on each other, 
or by other means (but to the making an annular pile they lay no claim), 

then after having heated this pile to a welding heat they (by pre- 
ference) hammer it into an annular bloom ; this bloom, either at the same 
heat, or after being reheated, if necessary, or this circular pile, if not 
hammered into a bloom, they place between a pair of rollers, so that the 
rollers nip a portion of the circumference of the annular pile or bloom, 
and thus continvously roll it out, diminishing the section of the ring, and 
increasing its diameter until the section is that which is required for the 
finished bar or rail, or the thickness that which is required for the finished 
plate. They then remove the completed ring from the rolls, cut it through, 
and open it into a bar, rail, or plate, and straighten it either by hammers 
or by passing it through rolls. In the case of rolling thin plates, which 
would not retain sufficient heat to admit of their being cut and flattened 
after they were removed from the rolls the patentees provide cutters, by 
which they cut the cylinder while in the rolls, and deliver it from them as 

a sheet. 

1086. A. E. Houmes, Derby, ‘‘ Landaus, sociables, and other like-headed 

carriages.” —Dated lst May, 1861. 

This invention consists in connecting the hinges on which the top head 
pillars hang somewhat below the joint of the standing body pillars, the 
upper ends of which are slightly rounded or recessed. By this arrangement 
the head of the carriage falls flat, and on a level with the door top.—Not 
proceeded with. 


a number of operations which have hitherto been done by hand. After the 
spinning, and when the bobbins or cops are filled, the flyers are loosed and 
unscrewed from the spindles; then the flyers are carried back and the 
bobbins removed, after which fresh bobbins are supplied, and the flyers 
brought forward to the tops of the spindles, and screwed on by the motion 
of the machine in the usual manner. The threads are cut from the cops or 
bobbins by means of a long knife or faller extending along the frame, and 
the cops or bobbins are carried to the end of the frame by a revolving 
lattice, creeper, or travelling apron, so as to deliver them into a box or 
wagon, 

1041. J. S, TeMrLeton, Glasgow, “ Looms.”—Dated 25th April, 1861. 

This invention cannot be described without reference to the drawings, 
1046. J, Luny, G. Hiney, and J. Lisur, Huddersfield, ‘‘ Stretching fabrics 

during the process of Jinishing.”—Dated 26th April, 1861. 

This invention consists in applying to the raising gig, cutting, brushing, 
or other finishing machine, a roller, the surface of which is spirally grooved, 
forming spiral projections in opposite directions from the middle, or formed 
like a screw with right and left-hand threads which diverge each way from 
the middle thereof. The fabrics to be finished are drawn over this roller, 
and motion is given to it in a contrary direction to the travel of the fabrics, 
whereby the spiral projections or screw threads operate upon the fabrics to 
spread them out or stretch them during their passage. Such rollers may be 
made of wood, metal, or other suitable material, and of any desirable size or 
diameter and pitch of thread, or of a variable pitch.—Not proceeded with. 
1061. J. Faster, Radford, E. H. Bramuey and E. Knutton, Nottingham, 

* Improvements in the manufacture of twist lace, and in machinery 
employed therein.” —Dated 27th April, 1861. ; ‘ : 

This inventiow relates to making close weavings, and consists, First, in 

reversing the positions of the warp threads which run longitudinally in the 
bands or weavings, that is to say, in the ordinary manner of working warp 
threads they can only move from right to left, and back again, and a front 
warp thread can never be at the back of the machine, neither can a back 
warp thread be at the front of the machine. But, by means of this inven- 
tion, the patentees cause the warp threads used longitudinally in the bands 
or wearings to occupy the same positions as ordinary warp threads, and to 
move right and Jeft as warp threads ordinarily do; and also, when they 
desire, cause the front warp threads to be placed at the back of the machine, 
and the back warp threads to be placed at the front of the machine. They 
are enabled to make close weavings by causing woven figures to be composed 
of longitudinal warp threads and transverse warp threads. But they do not 
confine themselves to any number of warp threads. They can also use 
bobbin threads longitudinally when they desire to do so, In order to make 
close weavings in the manner described, they use two or more rolling or 
sliding bars to work the longitudinal warp threads. The said bars work in 
bearings or brackets, and are caused to slide either to the right or to the 
left by the jacquard, and also to roll or to slide forward and backward by a 
cam or any other suitable contrivance. In making the weavings they use a 
crank guide bar to work the transverse warp threads. When the rolling or 
sliding bars are open—that is to say, when the front warp or roller threads 
are held at the front of the machine, and the back warp or roller threads at 
the back of the machine—the crank guide bar lies between the two rolling 
or sliding bars and moves from left to right, or from right to left across the 
whole of the band or weaving, and also beyond the carriage outside of the 
weaving; then the carriages will pass from back to front or from front to 
back, then the crank guide bar moves to its original position, and the 
thread in the crank guide bar will have passed round the carriage threads 
on each edge of the weaving, and will be secured across the whole of the 
band, The carriages again pass through the machine, and, when in the 
middle thereof, the back and front rolling or sliding bars will move towards 
and beyond the centre of the machine, so that the front warp threads are 
placed at the back of the machine, and the back warp threads are placed at 
the front of the machine, or, in other words, their positions are reversed, 
while the carriages complete their motion. Then the crank guide bar 
moves exactly as before, except that it then lies behind the back warp 
threads, and at the front of the front warp threads. But they do not con- 
fine themselves to any number of rolling or sliding bars or warp threads. 
By these means they make a superior tubby or linen weaving for imita- 
tion of Valenciennes lace ; but they do not confine themselves to producing 
it in imitation of Valenciennes lace alone. When they wish to make purl 
threads on the edges of the woven figures, they make,them in the ordinary 
way of making purls, or they use one or more extra warp threads to traverse 
across and beyond the edges of the bands to form the purls, When they w ish to 
make the transverse threads to vandyke more obtusely, they cause the 
rolling or sliding bars and transverse bars to stand still any required 
number of motions between the upper and lower ties of the transverse 
thread on the edges of the bands. The patentees also produce a twist 
lace or closely woven fabric, similar in appearance to that produced by 
the machinery before desembed, by altering the manipulation of the 
ordinary twist lace machinery. 


1363. J. B. and J. Farrar, Halifax, Yorkshire, “ Spinning.”—Dated 27th 
April, 1861. a ; 
This invention relates to certain improvements in spinning machinery 
for which letters patent were granted to the present inventors, dated 
June 12th, 1860 (No. 1434). In the specification of this patent the collars 








on the spindles which support the bobbins are described and illustrated to 





be fast thereto. Now the present improvements consist in having the said 
collars loose on the Spindles, with arms or projections which extend to and 
enter grooves cut in the inner surface of the rotating cups, as is therein 
shown, by which the said collars are caused to rotate on the spindles, the 
arms being capable of sliding up and down in the grooves as the spindles 
rise and lower, and the said loose collars being supported by shoulders 
formed on the spindles.—Not proceeded with. 


1078. G. Huume, Rochdale, ** Carding ‘wool, cotton, silk, dc."—Dated 30th 
April, 1861. 

The object of this said invention is to insure uniform length of lap in the 
piecing of rolls, slivers, or cardings of wool or other materials, after the 
same have been doffed from the carding engine ; and the invention consists 
in imparting certainty and regularity to the motion of the creeper by 
making a positive connection between it and its driving roller, by means of 
interlocking projections and depressions, pins, teeth, or other mechanical 
means, instead of allowing it, as heretofore, to be dependent for its motion 
upon the friction or adhesion of contact between its surface and that of the 
said roller. By this arrangement the driving roller of the creeper and that 
of the bucket chain being mutually in gear, the creeper and buckets must 
necessarily move in unison, and maintain the same relative positions, with- 
out either getting unduly in advance or in arrear of the other. 

1092. R. T. Pattison, Daldorch House, Ayr, “‘ Fixing colours in connection 
with the printing and dyeing of woven fabrics and yarns.”—Dated 1st 
May, 1861. 

This invention consists in the use or application of alkaline earths or their 
salts, without being combined with tanning matter or other combination, 
for fixing certain colours derived from the products upon woven fabrics and 
yarns in the processes of printing and dyeing.—Not proceeded with. 
©. Scno.es, High Town, near Leeds, ** Carding engines.”—Dated 2nd 

May, 1861, 

This invention consists in making or constructing the periphery or surface 
of the licker-in, or in clothing or covering the same with portable wood 
bags. which the patentee sets with steel or other metal pins or points of 
suitable size, form, and arrangement, according to the kind or quality of the 
fibrous substances to be carded. 3 
1097. W. HoviE, Greenhill. Oldham, “ Preparing, spinning, and doubling 

cotton, de.”— Dated 2nd May, 1861. 

The patentee claims the application of pressure to top rollers by means 
of a weight which remains stationary while the endless band revolves round 
the top roller, and round a pulley or pulleys to which the weight is sns- 
pended or connected as described. 





CLass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 


1010. E. H. BENTALL, Heybrige, near Maldon, “ Machinery for cutting or 

pulping roots.”—Dated 23rd April, 1861. ‘ 
_ The First improvement consists in casting in one piece the hopper, the 
inclined stops, and the upright hollow shaft which receives and supports 
the vertical driving spindle. The hopper or vessel for containing the roots 
to be operated upon is also made to serve as the framing of the machine, 
and the Jegs to support the machine are bolted on to the sides of this 
hopper. The driving gear {s placed above the hopper, so as to keep it away 
from the dirt or other extraneous matters that may adhere or be 
mixed with the roots that are to be operated upon. The cutting instru- 
ments are fixed on a plate, which is keyed or otherwise secured on the 
central vertical shaft, and the machine is so arranged that this plate, with 
the cutting instruments thereon, may be removed and replaced with facility, 
so that the machine may be used either as an ordinary turnip cutter or 
pulper, or as a slicer, for which purpose additional plates, furnished with 
cutting tools suitable for the intended object, are provided. When it is 
desired to change the cutting instruments it will only be necessary to un- 
key and remove the rotary plate from the central vertical spindle, and 
secure in its place another one provided with different cutters. 


—. A eee Bourbon, France, ‘* Reaping machines.”—Dated 29th 
pril, \° 

The inventor, in carrying this invention into effect, constructs his ma- 
chine, say, with a metal grating in form of a comb, through or between the 
teeth or openings of which enter the stalks of the standing corn to be cut, 
which, meeting the sweep of a saw blade (with large teeth), falls, and is 
cleared by an arm piece from the stubble, and passed on to the left, so as to 
lay it in the usual heaps for drying. A lever depressed at pleasure causes 
the grating to rise and clear any obstruction, such as tree stumps, large 
stones, &c. ; motion is communicated to the saw blade by means of pulleys 
passing from and actuated by the rotary movement of the axle of a light 
carriage framing, which holds together all the parts of the machine.—Not 
proceeded with. 


Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 
1053. E. STRANGMAN, Waterford, Ireland, “* Improved system of building.” 
— Dated 26th April, 1861, 

This invention consists in the substitution for the masonry, brickwork, 
or other materials usually employed for such purposes, of hollow boxes 
or cells of cast iron, bolted together by their sides, such boxes or cells 
being of a rectangular, hexagonal, octagonal, or other suitable form, and 
being either cubical or of any depth or thickness in proportion to their 
diameter or superficial area as may be required to give the strength or 
solidity necessary for the purpose to which they may be applied. These 
cast iron boxes or cells may be either left open, or cased in on the inside, 
and may, if preferred, be filled up solid with rough stone, brick, or 
timber work, according to the nature of the building or part of the 
building for which they are employed.—Not proceeded with. 


1093. W. WALTON, Old Chariton, “ Overlapping wall facing.” —Dated 1st May, 
S61. 

This invention relates to the manufacture of a peculiar facing for walls 
to be used in combination with ordinary bricks, and consists in forming 
the facing of the wall of blocks or picces of terra-cotta, or any suitable 
material, made with a flat or even face, which corresponds to the face 
of the wall, and with a projection at the back thereof which extends into 
and forms part of the wall. The lower edge of the facing or front part is 
bevelled internally, and the upper edge .s bevelled externally, but the 
lower edge is bevelled at a more acute angle than the exterior, so that one 
block or piece is placed perpendicularly upon another block, with a brick 
or bricks built in or laid upon its projecting portion ; the space between 
the two bevelled edges, which is filled with mortar or cement, takes the 
shape of a wedge, of which only the narrowest part is exposed to the 
atmosphere. 

Ciass 6.—FIRE-ARMS. 

Including Guns, Swords, Cannons, Shots, Shelis, Gunpowder, Imple- 

ments of War or for Defences, Gun Carriages, Sc. 

894. C. N. KERnot, Gloucester House, West Cowes, and M. D. Rucker, Fen- 
church-street, London, “* Obtuining ammo. iacal salts and other valuable 
products from liquors or substances contuining ammonia.” —Dated lth 
April, 1861 

In carrying this invention into effect the liquor (or, in case of substances, 
a solution thereof) is to be placed in a suitable vessel or tank with crude 
sulphate of zine, or other sulphates, or a liquid specially produced from 
animal or mineral substances, acted on by a weak solution of acids, the 
residuum producing gelatinous substances ; or the hquor or solution is to 
be passed through filters containing the sulphates, or a preparation from 
animal or mineral substances.—Not proceed:d with. 

927. F. Gye, Wandsworth-ioad, ** Obtaining light."—Dated 15th April, 

S61. 

The patentee claims the application of discs or plates of lime, carried by 
suitable mechanism past jet pipes, in } lace of the cylinder or ball of lime 
heretofore used; and also the combined mechanism described for giving 
motion to discs or plates of lime as described. 

911. G. GRAHAM, Dumbarton, N.B., “ Improvenents relating to ornamental 
cotton fabrics having Turkey red growads.”—Dated 1th April, 1861. 

This invention comprises means of producing black devices, and mean 
of producing certain classes of patterns upon Turkey-red goods, The ordi- 
nary mode of producing black devices upon Turkey-red goods is by printing 
either directly upon the plain red fabric or ground, or upon white or other 
spaces obtained by discharging the red colour by means of the well-known 
lead plate press. “According to the first part of the present invention, how- 
ever, the black colour is produced in the press; and for this purpose, the 
lead plates being cut out in the ordinary way, according to the devices 
wanted, and, the goods bing first pressed between them, there is first 
passed through the press in the usual way, and so as to act on the parts of 
the goods exposed by the configuration of the plates, the mixture of chloride 
of lime and sulphuric acid commonly used for discharging the red colour. 
This being effected, and the liquor being washed away by passing pure water 
through the press, there is next introduced, by preference, the well-known 
yellow dye, consisting of acetate of lead and bichromate of potash, of a 
strength of about 24 deg. Twaddell, to act as a mordant or base for the 
black. Logwood liquor of a strength of from 24 deg. to 4 deg. Twaddell is 
finally passed through the goods, and, in consequence of the preparatory 
treatment described, produces a very fast black. Thus, whilst processes 
analogous to those used in simple dyeing are adopted, the applying of them 
by means of the press confines their effects to the devices exposed by the 
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lead plates, and which constitute the pattern to be produced. The black 
colour of the pattern obtained in this way sesses several advantages over 
the ordinary printed black, being faster, rendering the cloth softer, and 
being more economical in its application. The black colour may be applied 
to some portions only of the parts from which the red ground has been 
discharged, whilst the other portions may be left white, or be dyed yellow, 
or of other colours in the ordinary way, the lead plates being for this pur- 
pose formed with distinct communications for the separate parts which are 
to be coloured differently, so that the different liquors or dyes may be 
passed through the respective parts without interfering with each other, as 
is well understood. Instead of the goods being prepared for the logwood 
liquor by the chrome dye, other mordants or bases may be used for that 
purpose. According to the Second part of this invention rollers or blocks 
made for the purpose of producing continuous patterns, as for garments, 
are rendered available for obtaining certain styles in a usual way, and this 
whether the continuous pattern is produced by one or more printings, or 
equivalent processes upon the Turkey-red goods. 

929. F. M. Even, Hare-court, Temple, London, “ Manufacturiny silicate of 

lime, or hydraulic cement.”—Dated 16th April, 1861. 

This cement (which is chemically identical with Portland cement) is manu- 
factured by first intimately mixing carbonate of lime or rich lime in suit- 
able proportions with silicate of alumina (fire clay), the ingredients being 
in a dry powdered state. This mixture is then burnt upon hot plates or 
tiles, or in ovens, kilns, or crucibles, or otherwise, until the alumina is set 
free, and the silica has combined with the lime. The product (silicate of 
lime) is then ground to an impalpable powder, and is ready for use.—Not 
proceeded with. 

932. J. D. MaLcoum, Brixton, Surrey, ‘‘ Improvements in the manufacture of 
nitric acid and caustic soda.” —Dated 16th April, 1861. 

This invention consists in adding to the nitrate of soda, from which salt 
nitric acid is generally tured, a subst: with which the soda will 
not combine, or with which it will not combine easily at the temperature 
requisite for effecting the separation or evolution therefrom of the nitric 
acid, with which it is in combination while in the form of nitrate of soda. 
There are many such materials which might be used. In one method the 
inventor mixes intimately together one part, by weight, of nitrate of soda, 
with three parts of fine clean sea sand, and introduces them into a retort 
heated to redness (as in the ordinary manner of producing nitric acid by 
the natural action of nitrate of soda and sulphuric acid); the nitrous 
fumes pass over and are collected or absorbed by water in the Woulfe’s 
bottles, in the usual way, and the soda is left behind in the retort, along 
with the sand, in the form of caustic soda, with perhaps a small portion of 
silicate of soda. This residue, when removed from the retort, is immersed 
in a vessel'of water, when the caustic soda will be dissolved out from the 
mass, and the sand remain at the bottom of the vessel, from which it can 
be collected, and used over and over again.—Not proceeded with. 

940. H. ANTHONISSEN, Brussels, ‘* Making bread, and o/ taining starch from 
the materials employed simultaneously.” —Dated lith April, 1861. 

In carrying this invention into effect the flour is put in a trough and 
mixed with cold water; the dough, which is made in the usual manner, is 
then put into a washing apparatus, to which an alternating circular move- 
ment is given ; this effects a thorough separation of the two substances 
gluten and farine. Openings made at the bottom of the zine receptacle of 
the washing apparatus permit the liquid containing the starch to pass into 
tubes which conduct it to sieves; these sieves receive a horizontal circular 
movement, which effects a perfect separation; the glutinous parts, which 
cannot pass through the sieves, are thrown by these last upon hoppers, 
from which it falls into vats. The giuten soon forms a compact mass, and 
is taken out of the apparatus by two small doors made, one in the zine 
receptacle and the other in the vat. Buckets are then filled with the dough, 
and conduct it to the fermenting vat, from which, when it! is properly 
fermented, it is lastly removed to the kneading trough, for the making of 
the bread. By these operations starch is obtained, and the bread is made 
at the same time.—Not proceeded with. 

948. H. CarstanJEN, Cologne, ‘‘ Increasing the illuminating power of gas.”— 
Dated \8th April, 1861. 

This invention relates to a novel apparatus, and in the method of using 
and employing the same for the purpose of increasing the illuminating 
power of gas. The apparatus consists of a chamber or vessel through which 
the gas is caused to pass and circulate previously to its being consumed. 
The said apparatus, materials employed in conjunction therewith, and the 
method of using or employing the same as described, is combined with the 
use or employment of benzoine as an agent for increasing the illuminating 
power of gas to any required degree.—Not proceeded with. 

962. P. MinGann, Paris, “ Obtaining jellies, syrups, ond) drinks from the tree 
* Arbutus unedo’ or arbousicr.”—Lated 19th April, 1861. 

The following is the manner of treating the truit for obtaining jelly : — 
To a given quantity of fruit take an equal weight of water, and boil 
together for half-an-hour; turn the mixture out on a linen cloth, and 
leave it to run through without pressing or squeezing ; add an equal weight 
of sugar, and boil again till it has the thickness of jelly, then flavour with 
vanille. An excellent syrup is obtained by taking thirty parts of hydro- 
nleoholic extract of the fruit to an equal quantity of alcoholature of the 
flowers ; dissolve the alcoholic extract in 125 parts of arbousier flower 
water, filter, and then add 5,000 parts of boiling syrup of sugar, and when 
it is cold add the thirty parts of the alcoholature of the flowers. 

983. J. WEBSTER, Birmingham, “ Manufacturing oxygen gas, and obtaining 
certain other products.”—Dated 20th April, 1261. 

This invention consists in a mode of treating a mixture of nitrate of soda 
or other nitrate with an oxide of iron, for the purposes of obtaining oxygen 
gas, nitrogenous compounds, and the base,of the salt employed.—.Not pro- 
ceeded with, 

999. C. Carry, Kennington-green, Surrey, ‘‘ Apparatus used in making in- 
Susions of coffee, &c.”"—Dated 22nd April, 1861. 

This invention cannot be described without reference to the drawings. 
1006. P. Warp, Bristol, “ Sulphuric acid.”—Dated 23rd April, 1861. 

For the purposes of this invention a large extent of surface of glass, or 
other material on which the acid has no action, is arranged in the leaden 
chambers used in the manufacture of sulphuric acid. The glass or other 
material is employed either in the form of sheets, tubes, or otherwise, so as 
to expose a great extent of surface contact with the mixed sulphurous and 
nitrous gases, and the surfaces are kept moistened by holding a film of acid ; 
this arrangement greatly accelerates the formation of sulphuric acid from 
the mixed gases. 

1008, T. Ricnarpson, Newcastle-on-Tyne, ‘ Purification of coal gas.”—Dated 
23rd April, 1861. 

This invention consists in reducing the impure oxide of iron, which is a 
waste product, when sulphur ores are used for the manufacture of sulphuric 
acid by means of hydrogen, carbonic oxide, or other deoxydising gascs, and 
in employing the resulting material in purifying coal gas.—.Not proceeded 
with, 





1019. C. Stevens, Charing-cross, London, ‘‘ Artificial manure.”"—A commu- 
nicalion.—Dated 24th April, 1861. 

This improved manure is composed of the under mentioned ingredients 
(subjected to a certain process of treatment) in the following proportions :— 
Woollen rags, 10 kilogrammes, or about 22 Ib. ; crystals of subcarbonate of 
soda, 9 kilogrammes, or about 19 1b. 13 oz. ; lime, slaked with about three- 
quarters of a pint of water to every 21b., 3 kilogrammes, or about 6 1b. 10 0z. ; 
sulphate of iron, in coarse powder, ‘1 kilogramme, or about 33 oz. ; sulphate 
of magnesia, -2 kilogratame, or640z. ; sulphate of ammonia, 1 kilogramme, 
or about 21b, 30z.; finely powdered phosphate of lime, rendered soluble, 
34 kilogrammes, or about 7 Ib. 11 oz.; water 21 litres, or about 44 gallons, 
1035. W. Harris, Villa-street, Walworth, “ Treating hides and skins to render 

them suitable to be made into straps jor driving machinery.”—Dated 25th 
April, 1861. 

For the purposes of this invention the hide or skin is, in the first place, 
unhaired, and otherwise prepared as is usual previous to tanning, and it is 
dried more or less completely ; it is then immersed in a bath ot milk, and 
soaked therein until the milk has thoroughly penetrated. Skimmed milk 
answers the purpose perfectly well, and the hide or skin should remain in it 
until it is perfectly saturated, which will be in about eighty to one hundred 
hours. The hide or skin is afterwards removed from the milk bath, and, 
when drained, is placed in a bath containing tar, in which it is kept until 
the desired effect is produced. The patentee prefers that the tar bath should 
consist wholly of Stockholm tar, and the time necessary for producing the 
effect will usually be from 230 to 20 hours. ‘the hide or skin is then re- 
moved from the bath, and the tar carefully scraped off ; it is then hung u 
to dry, and during the drying, which occupies a few days, it is dressed wit 
dubbing as is usual with curriers, and is then ready for the market. 


ooo 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
1054. W. Grirritn, Sydenham, ‘ Crinolines.”"—Dvted 26th April, 1861. 

This invention consists in constructing crinolines with the steel wires or 
other materials of which the hoops are usually formed arranged as herein- 
after described, for the purpose of obtaining fulness at the bustle part, and 
flatness in the fore part of the body. Again, the invention consists in pro- 
viding means of raising the lower part of the petticoat at back, to enable the 
Wearer to sit down without sitting on the hoops, to enter carriages, and 
pass through narrow places with facility ; and, jastly, it consists in ready 
means of increasing and decreasing, within eertain limits, the circumference 
of the crinoline. In carrying this invention into effect the inventor uses 
what he terms a brace steel, that is tosay, he carries one steel from the bottom 
of the petticoat in front, passes it up round the back of the petticoat, and 
brings it down on the opposite side again to the bottom of the petticoat in 
front, With the exception of about three hoops, more or less, he causes 








the ends of the steels to terminate at or against the diagonal brace steel. He 
prefers that this crinoline should be open in front, and he forms the attach- 
ment of the two sides in front by means of buttons and loops, hooks and eyes 
or other like fastenings. By shifting the loops from one set of buttons to 
another the circumference of the lower part of the crinoline may be 
increased or diminished. For the purpose of raising the steels at the lower 
part of the back of the petticoat, or each side, through holes or eyelets in 
the upper part of the front, asilk tape or cord, passes it through a runneron 
the lower part at back, and fastens it to the bottom steel. In the runners 
he places a spring, Which, on the cords being released, will assist in forcing 
down the steels ; or, drawing the cords, the lower steels at back will be 
raised. In order to improve the set outwards of the brace steel at back, he 
connects what he terms an inside skeleton bustle by means of tapes both to 
the brace steel and to the waist band, By drawing in or letting out the con- 
necting tapes the set of the bustle part of the brace steel is altered at will. 

1068. H. T. WEDLAKE, Euston-road, London, ** Harmoniuns.”—Dated 27th 

April, 1861. 

This invention consists in constructing harmoniums with two wind chests, 
the one tocontain wind at a higher pressure than the other, so that the 
vibrating tongues in the bass of the instrument may be supplied with wind 
at a lower pressure than the wind supplied to the vibrating tongues in the 
treble of the instrument. The inventor makes the two wind: chests each 
with its own feeder or supply bellows, but, by means of suitable valves, when 
the wind in the lower pressure wind chest runs low, this wind chest is 
supplied from the high pressure wind chest.—Not proceeded with. 


_ 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

916. W. T. Exey, Gray’s-inn-road, London, ‘ Cartridge cases for breech-load- 

ing jire-arms.”"—Dated 13th April, 1861, 

One of these improvements consists in igniting the percussion powder 
contained in a case (made by preference of paper and metal) by means of a 
peg or pin so arranged that neither the percussion powder so ignited, nor 
the charge of gunpowder, has access to the pin so as to cause it to blow out 
of the case (by preference of paper and metal) similar in shape to those 
known as ‘‘ Lefaucheux ” cases, having a pin or peg passing through the 
solid base of the case, and projecting outwards so as (on being struck by 
the hammer) to act on the percussion powder placed in the cap in the inte- 
rior of the case. He places a metallic cap witha flange formed upon it, and 
embeds it in the paper in such a manner that the flange and mouth of the 
cup is flush with the face or bottom of the interior of the case. In con- 
structing this cap he prefers to form it out of solid metal having two of its 
sides flatiened. This cap he fills with a detonating composition in the usual 
manner. The pin or peg is iuserted through the base of the cartridge until 
it reaches the flattened side of the metal cap which contains the detonating 
composition, but he does not allow it to perforate the cap, or come into 
contact with the detonating composition, Another part of the invention 
consists in placing a cap entering endways into the solid end of the cart- 
ridge, and at the outside edge of it a hole is made from the bottom of the 
recess in which the cap is placed of smaller size than the recess through 
the solid part of the cartridge, and coming out at the opposite side to that 
where the cap is inserted ; the recess where the cap is placed is in commu- 
nication with the interior of the cartridge. 

950. H. Jones, Bumingham, “ Breech-loading fire-avms.” — Dated 18th 

April, 1861. 

The patentee claims, First, making the tumbler or griper, by which the 
barrels of the said fire-arms are locked and anlocked, in one piece with its 
axis, the said tumbler or griper and axis being inserted in their place in the 
body of the fire-arm from the inside of the said body. Secondly, a lifter on 
the axis of the tumbler or griper, and the parts connected with the said 
lifter, whereby the barrels of the fire-arms, when unlocked, are raised from 
the body of the said fire-arms, and the locking arm or lever set in motion 
when the barrels are shut down. 

990. J. Leetcn, Margaret-street, London, *‘ Breech-loading fire-arms.”— 

Dated 22nd April, 1361. 

In carrying this invention into effect the inventor takes a solid piece of 
iron, and files it as usual to fit on the stock ; to this he attaches a movable 
breech-piece hinged thereto. The barrel or barrels are then inserted into a 
slot cut in the iron underneath them, and firmly secured by a bolt which is 
attached to the fore end of the stock, and held securely in its place by a 
sliding cross-piece which is also secured to the stock The gun being now 
complete, and ready to be used, the locks are brought to half-cock, the 
movable breech-piece is turned away from the back end of the barrel or 
barrels, the end of which is then open to receive the cartridge or charge of 
powder, ball, or shot, The movable hinged breech is then shut down so as 
to form a solid and secure back end to the barrel or barrels, and is firmly 
held in its place by a self-acting handle on the right-hand side of the gun.— 
Not proceeded with. 

992. T. P. Hawker, Plymouth, “ Cartridges.” —Dated 22nd April, 1861. 

In carrying this invention into effect the inventor forms that part of a 
cartridge which is to be the receptacle for powder of gutta-percha or similar 
material, and lines it with paper, so that the receptacle may not only be 
waterproof, but also sufficiently stiff to prevent the collapsing of the recep- 
tacle, which is made of a tubular form. He also forms that part of a 
cartridge which is to contain the ball or other projectile of paper, of a 
tubular form, of such a diameter that the open end of it, after the projectile 
has been put into it, will allow one end of the powder receptacle to be 
introduced into it, when he causes the two receptacles to be secured together 
by any suitable cement.—Not proceeded with. 

1000. A. Henry, Edinburgh, ‘‘ Fire-arms.”—Dated 22nd April, 1861. 

This invention comprises the following features :—Under one modification 
the improvement in the stock of the rifle or other fire-arm consists in adapt- 
ing thereto a movable check-piece, which is adjustable, so that it rests 
against the cheek of the user at whatever elevation the back-sight may be 
placed. Under one form this check-piece consists of a saddle-shaped piece. of 
wood, metal, india-rubber, or other suitable material, made to fit the stock of 
the gun at the part where the cheek rests against. The check-piece is made 
with an internal screw, and it is raised or lowered by means of a screw let 
into the stock of the piece, and terminating externally in a milled head. 
This screw works through a nut inside the stock, so that, by turning the 
milled head, the adjustable check-piece is raised or depressed as required. 
In this way, when the stock of the piece is lowered at the shoulder, in order 
to obtain the necessary elevation of the barrel, the rising of the adjustable 
check-piece admits of a steady and correct aim being taken. The adjustable 
check-piece may be arranged in various ways. Under one modification the 
improved back-sight consists of a base-plate which is secured to the barrel 
of the piece. This piece has hinged to it an open rectangular frame, to 
which is fitted a cross piece capable of being moved up and down by means 
of a vertical screw, which works through a nut attached to the frame. A 
spring is fitted below the hinge of the frame, so that it is held steadily, 
whether up or down. The vertically sliding cross piece is graduated in front, 
and upon this scale is fitted a vernier, to which a horizontal traverse is given 
by means of a screw terminating in a laterally projecting milled head. This 
laterally traversing piece has a small notch cut in the centre of the upper 
edge, and a line of gold or other marking is made in it down to the 
graduated scale. The face of the frame may also be graduated to show the 
requisite elevations for different distances. By moving the laterally 
traversing piece more or less to the right or left the marksman is enabled to 
adjust the sight so as to allow for the deviation caused by the pressure of 
the wind on the projectile. Another improvement is in a mould for casting 
cylinder-conoida] shot. The upper face of the mould has fitted|to it a 
movable steel cutter, which is fastened by a screw at one corner to one half 
of the mould ; the cutter has a conical aperture in it for pouring the molten 
metal down into the body of the mould. This cutter is jointed at one corner 
to an arm which is centred on a screw that is fast to the opposite half of the 
mould. When the molten lead is poured in through the cutter the opening 
of the handles of the mould causes the arm to push the cutter over the face 
ofthe mould, and so cut off the runner or nib of metal, leaving the projectile 
complete. It is further proposed to use a sinall leather case for holding the 
ball and lubricator to be carried in the pocket, ‘The ball is inserted into the 
case first, and then the lubricant, so that, by squeezing the end of the case, 
the lubricant is first forced into the barrel above the powder, and the ball 
follows after. 

1005. J. D. Samupa, Poplar, “Iron vessels of war.”—Dated 23rd April, 

1862. 

In carrying out this invention the patentee constructs the top sides of the 
vessel, fore and aft, and for a sufficient distance below water, of single thick 
plates (without backing, by preference,) from 4in. to Sin. thick, and he 
recommends that each plate should be about 12ft. long,and 4ft. wide. He 
makes all these plates to fit against cach other at their edges, so as to show 
a fair surface both inside and outside the vessel, the plates of one strake 
breaking joint vertically with those in the strakes above and below. Inside 
the vessel, and in a line with each strake of plates longitudinally, he places 
a wrought iron rib, by preference of about 12in. in width, and 3in. in thick- 
ness, formed with an angle flange on one surface of the top and bottom of 
same, producing a trough-like section. He rivets the plates along each of 
their edges with a row of large rivets in each plate to this rib, or otherwise 
secures the edges of the plates to the rib. He then caulks the plates at 
their edges, and makes them water-tight. Between the longitudinal ribs 
are placed ribs of similar section, to serve as butt strips to connect the plates 
where their ends butt together vertically, and he fixes the ends of the 
plates to such butt strips by rivets or other suitable means. He arranges 
the width of the plates so as to enable the longitudinal ribs to serve also tor 
the reception of the beam ends of each deck, into which the beams are 
fitted and rivetted or otherwise attached. The longitudinal and vertical 





ribs are thus made to serve the purpose of giving stiffness to the whole 
fabric, as well as useful to attach the beam ends to, and thus all necessity 
for vertical frames at the back of the armour skin of a vessel is avoided, and 
great simplicity of construction is attained. Below the portion of the thick 
armour-plate required to protect the vessel against shot—i.¢., from about 
4ft. below water—he constructs the hull or body of the vessel with vertical 
frames and iron skin, as usual in large first-class sea-going iron vessels. 

1051. F. C. Waruicu, London-street, Fenchurch-street, London, “ Preparing 
coal used in the manufacture of artificial fuel.”—Dated 26th April, 1861. 

This invention relates to a previous patent, dated July 10th, 1860 (No. 
1660), and consists in employing the heat passing off from coal which is 
being coked, as a means of charring small coal to the desired extent, to 
render it suitable for the manufacture of artificial fuel. 

1057. E. H. Jovnson, Mary's Cray, Kent, ‘ Paper.” —Dated 26th April, 1861. 

This invention consists, Firstly, of an improved machine or apparatus 
for washing rags, preparatory to converting them into pulp for the manu- 
facture of paper. Secondly, to an improvement in that of the paper 
machine at which the pulp is supplied to the wire. Thirdly, to a novel 
arrangement of epee for the sizeing of the paper. e improved 
machine for washing consists of a long vessel or chest plentifully 
supplied with water, and in which the dirty rags are supplied by means of 
a travelling endless belt, or in any other convenient manner. The long 
vessel or chest is provided with a perforated false bottom, for the purpose 
of allowing the dirt and other impurities, as they are washed from the 
rags, to pass through and be removed from the cleaned rags. In this Jong 
vessel or chest is mounted a long shaft (which the patentee calls the stirrer 
shaft), provided with inclined arms or vanes, which, as the shaft rotates, 
will stir up and agitate the rags in the water, and thereby wash them, and 
at the same time will gradually carry them forward to the further end of 
the long vessel or chest, from which they are lifted or carried up an inclined 
channel by means of a travelling endless band or chain, provided with a 
series of forks, teeth, tines, or plates, which will carry up the cleansed solid 
matters, such as the washed rags, and allow the water and dirt to run away 
through the perforated false bottom of the inclined channel. The cleaned 
rags, as soon as they arrive at the top of the inclined channel, are delivered 
into any convenient receptacle, and are conveyed away to the pulping 
engine. The perforated false bottom of the vessel in which the rags to be 
operated upon are placed is curved, to conform to the are described by the 
rotating arms of the stirrer shaft. It is sometimes proposed to place the 
stirrer shaft within a perforated rotating cylinder or vessel, which is open 
at both ends, and is mounted in an outer vessel which is plentifully 
supplied with water. Rotary motion is communicated to the perforated 
cylinder in one direction, while the stirrer shaft is made to revolve in the 
opposite direction, and by making the perforated cylinder open at both 
ends the rags may be supplied pocer Raced m at one end, and when cleansed 
or washed will be delivered at the other end, will be lifted up the inclined 
channel above mentioned, and deposited in any suitabl ptacl 
1074. H, Dixon, Captain, H1.M.1,.A., Sydenham, ** Photogrophy.”—Dated 

20th April, 1861. 

This invention consists in mixing nitrate of silver with collodion, or other 
coating medium prepared in the ordinary manner, in the proportion of 
about five grains of silver to each ounce of collodion- or other coating 
medium,—Not proceeded with, 

1072. J. Meyer, Berlin, “ Certain new chemical combinations, and for the 
application thereof to firing aniline and piyment colours in printing and 
dyeing to tanning, waterproofing, ond other industrial purposes.” —A com- 
munication.—Dated 30th April, 1861. 

This invention consists in the combination of certain organic substances, 
such as albumen, fibrine, glue, animal tissues, and other analogous sub- 
stances with the oxides or salts of t ten and niolybd 
1084. R. Laine, Jnee, near Wigan, and J, Swinpe.is, Wigan, “ Treatment 

of certain ores containing metals.”—Dated lst May, 1861. 

These improvements refer to the extraction of copper and other metals 
from ores containing these metals, and consist in the application of acids in 
the gaseous state for the purpose of oxidising and rendering soluble the 
various metals contained in the ores ; and further, in economising the gases 
which usually fe to waste in the manufacture of sulphuric acid, and in the 
manufacture of salt cake, by applying these gases to the same purpose. 








Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Llectrical Apparatus, Galvanic Batteries, &c. 
1013. M. Henry, Fleet-street, London, ** Telegraphic apparatus.”—A commu- 
nication, —Dated rd April, 1861. 

The object of these improvements is to render telegraphic communications 
easier, cheaper, and more exact. The improvements relate to arrangements 
for increasing the contacts of manipulators, to lightning conductors with 
strong contact, to alarm relays, so contrived that a single alarm arrange- 
ment may suftice for a night station, whatever the number of apparatuses 
at work, and so that a single impulsion of a corresponding station ma: 
work the alarm ; to a permutator for putting any two wires into communi- 
cation; to an apparatus for six or a less number of lines for putting any 
two of the lines in communication, whether direct, simultaneous, by relays, 





or simultaneous by deviation of the current.—Not proceeded with 


CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 

861. A. Suanks, Robert-street, Adelphi, London, ‘“‘ Washing machine."— 
Dated 8th April, 1861. 

In carrying out this invention the patentee uses a cask or other shaped 
vessel, suspended and revolving on tr i or gudg , in which the 
water, soap, and clothes are placed, one of the ends of the cask being 
removable for the purpose of introducing the articles operated upcn. He 
recommends that, at least, two-thirds of the contents of the cask be left 
void, so that the clothes may @ to toss and tumble about along with 
the soap and water. If very hot water is y to be employed he intro- 
duces steam by a hole in the centres of the trunnions, the trunnions having 
the usual stuffing box. 

862. H. W. Buaks, Soho, Birmingham, “ Improvements in coining ma- 
chinery, and in apparatus employed for regulating the expansion of 
elastic fluids.”—Dated 8th April, 1861. 

This invention consists, oy. in an improved mode of applying the 
pressure of the atmosphere to giving motion to the usual screw coining 
press, by the adaptation of slide valves to the vacuum cylinder, in lieu of 
the ordinary conical valve and gearing hitherto employed, and for the 
application to theseslide valves of an adjusting screw with separate slide valve 
attached to it, by which the passage of the air through the apertures is so 
controlled as to regulate the force of the blow in the downward stroke, and 
the force of the recoil in the upward stroke of the piston, and, consequently, 
the simultaneous and corresponding action of the screw press to the greatest 
ee whereby improved action and greater speed of working can be 
obtained. 

863. W. CLaytoy, Waterloo-road, Dublin, “ Fire escapes.” — Dated 8th 
April, 1861. 

The first of these improvements consists inthe employment of a series of 
double ladders, which may be elevated to the height of 55ft. or more, 
independent of any support from the walls of a building. These ladders 
are raised by means of a single rope, which acts simultaneously upon them 
all, and is so arranged by means of pulleys as to raise the top ladder at 
double the rate of speed acquired by the second ladder, so that, at any 
intermediate height at which the machine may reach, a proportionate part 
of each ladder may be developed. The axle of the carriage wheels is also 
intended to be applied for the purpose of a windlass or drum to raise the 
ladders by means of a single rope or chain. A bottom frame or lower 
ladder is attached to the first ladder to enable two men to elevate the 
machine to its required height. The bobbin frame also serves as a means of 
moving the machine to or trom the building when in an elevated condition, 
dwarf or small wheels being adapted to the bottom of the machine to faci- 
litate its movements. A pair of triangular skeleton frames or wings, which 
fold out from the sides of the bottom ladder, are employed to keep the 
machine steady while in use.—-Not proceeded with. 

937. W. Jenkins, Brompton, “* Medicated belts or bands.”—Dated lith April, 
1861. 

In carrying out this invention the patentee takes pieces of leather of 
suitable size and shape, according to the particular part or size of the bod 
against which they are to be worn, and he prepares the same by the appli- 
cation of Venice turpentine and oil, or spirit of turpentine, or by a combi- 
nation of these articles, and he “‘ fixes” the preparation of turpentine by 
treating it with a preparation of calcined borax finely pulverised. He covers 
the leather so prepared with scarlet or red cloth, or other approximate 
colours of good quality, the cloth being formed so as to make the belts or 
bands of a size suitable for applying to the body of the person using such 
belts, and he attaches the leather to the cloth (by sewing) with the pre- 
pared side of the leather, so that it may be in contact with the cloth. 

864. R. A. Brooman, Fleet-street, London, ‘‘ Apparatuses for turning over 
leaves or sheets of music, dc.” —A communication.—Dated 8th Aprii,1861. 

This invention relates to improvements in apparatuses to be fixed to 
music and other stands for holding books and sheets, whereby leaves may 
be turned over by acting upon a pedal with the foot. The pedal is fixed on 
the ground, and communicates through a card with a sliding bar on the 
lower end of the apparatus, on which the sheets, bound or loose, are pl) 
and fixed. On the sliding bar is a catch lever bar, which comes in contact 
successively with pivotted blades, one of which is inserted between every 
two sheets or leaves. Upon acting on the pedal the cord draws the sliding 
bar, which is afterward returned to its place by a spring, and the catch on 
the lever bar, coming against the foot of the first of the pivotted blades, causes 
the batten to turn on its pivot, and thus to turn over a leaf. The operation 
is repeated for the second blade and second leaf, and soon, A spring on 
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the opposite end of the sliding bar restores the bar to its position as soon as 

the foot is withdrawn from the pedal, when the spring catch engages in the 

next groove in the sliding rack or bar ready to act on the pedal being again 

depressed. 

865. G. Davies, Davies-street, Lincoln’s-inn-flelds, London, ‘‘ Machinery for 
dressing and cutting stone.”—A communication.——Dated 9th April, 1861. 

This invention relates, principally, to the construction of an improved 
machine designed to execute, by mechanical means, not only the dressing, 
but’also the grooving or furrowing of millstones, and is also applicable, 
with slight variations, to cutting and dressing stone and other hard bodies. 
This machine, which works with great regularity, performs the striating or 
furrowing of the surface of the millstone under operation with a precision 
and facility which leave nothing to be desired, and that to any depth, and 
with any interval required, either for the channels intended for the passage 
of the air or for simple grooves. The machine rests and is kept by its own 
weight on that part of the millstone which it is required to dress or groove. 
In this position it can be moved with facility over all the divisions of the 
periphery of the stone, being guided in this movement by two gudgeons, 
fixed on the frame at two extreme points, and sliding in an annular groove 
made in an iron ring which embraces the millstone for that purpose, and 
which is adjusted thereto by set screws. 

867. H. G. Prosser, Waterford, “* Preventing the deterioration of grain when 
deposited in the holds of vessels.” —Dated 9th April, 1861. 

This invention consists in the use and application of a system of perforated 
tubes to the holds of vessels laden with grain, for the purpose of preventing 
the heating or decomposition of the said grain by permitting the foul air to 
pass off through the said tubes, and also for the purpose of allowing currents 
of air to pass or be forced through the said grain by means of the said 
tubes. 

868. W. H. Beppaun, Fleet-street, London, “‘ Apparitus for discharging and 
distributing the contents of tea-pots, coffer-pots, &c."—Dated 9th April, 
186 








In carrying out this invention the patentee forms the spout of a tea-pot, 
coffee-pot, or other vessel, with several joints and branches, one or more of 
which are capable of moving horizontally, and others vertically, so as to 
place the end or ends of the several branch pipes in a position to deliver the 
contents of the tea-pot or other vessel into a series of cups or other Vessels 
arranged in position on a table or tray simultaneously, or in succession, and 
each branch is furnished with a stopcock or tap to cut off the tlow of the 
hquid when desired. It is preferred to place the tea-pot or other vessel on 
a stand capable of adjustment to different elevations, 

869. C. Ginn, Newington, “ Swivels, hooks, or other sinilar connecting instru- 
ments for chains, jewellery, &e.”’—Dated Oth April, 1861. ; . 

This invention consists, First, in the application of a locking ivstrument 
or bolt for closing the passage into the eye or loop of a swivel or hook, to 
which a watch or other article is connected ; and, Secondly, in an improved 
method of attaching the swivel ring to the stems of such swivels, or to 
watch keys, or other articles to which swivel rings are applicable.—Not 
procesded with. 

870. W. H. Puintirs, Nunhead, “ Combustion of fuel for generating steam.”— 
Dated 9th April, 1861, its 
This invention consists in employing steam i:place of atmospheric air or 
gases for the purpose of supporting the combustion of fuel and generating 

heat in furnaces or fireplaces of suitable construction, 

871. W. Westnuny, Aston, Birmingham, and FE. Cooxn, Smethwick, “ A new 
or improved fastening, which said fastening is applicable to the Sustening 
of windows, and also to the fastening of belis, garters, braces, de.”— 
Dated 9th April, 1861. o28 

This invention consists essentially of a fastening, in which a sliding 
metallic plate, or a plate turning on a centre on one part of the said 
fastening, is made to engage under a button or stud cn the other part 
of the fastening ; or the said sliding plate may be made to engage with an 
opening or Joop in the other part of the fastening. The invention cannot 
be described without reference to the drawings. 

875. W. E. Newton, Chancery-lane, London, ‘Apparatus for drawing bolts.” 
—A communication.— Dated Vth April, 1861. 

This invention cannot be described without reference to the drawings. 
876, F. Taytor, Romsey, “ Apparatus for receiving, drying, and deodorising 

human eccrement.”—Dated Wh Apri, 1561, 

Upon a floor so constructed that the liquid excrement may run to one 
place, either to be washed in a sewer or retained in a tank or movable vessel 
for purposes of irrigation, the patentee proposes to place a large turntable, 
to revolve upon a centre pivot, so arranged with numerous small notches 
at the outer edge or otherwise as to admit of its being turned a short dis- 
tance after each time of use. These notches are to be caught by a spring 
connected with the heel of the door of the privy, or otherwise acted on, so 
that, each time the door is opened, the turntable shall be moved one 
notch. The seat of the privy is to be placed over the outer part of the 
turntable, so that the solid excrement shall be safely dropped on to it, the 
urine running off to the water floor below. By the action of the spring on 
the door, the table being moved one notch, the deposit of excrement is 
passed on slightly, and the next deposit 1s made in a fresh place, A 
thorough draught of air is to be allowed between the turntable and the 
floor of the privy. The floor of the privy must be sutliciently high above 
the turntable to allow of a considerable accumulation of excrement, and 
be made smell-tight. 

878. T. A. Weston, Birmingham, “ Fustenings for fastening bands and 
belts, de.” —Dated 10th April, 1861. 

This invention consists of certain improvements in fastenings for bands 
and belts, and articles of dress, and for other purposes, which said fasten- 
ings are made from sheet metal, and being flat, or nearly flat, are little 
liable to injury in use, or, when used as dress fastenings, are not injured 
by the washing and mangling of the clothes to which they are attached,— 
Not proceeded with, 

882. A. V. Moren, Paris, ‘* Safety lock.” —Dated 10th April, 1861. 

This invention consists in unging or disposing, in the interior of a 
lock, four or more belts, in addition to one principal bolt, all of which are 
of novel construction, and, when combined, form one boit. The aforesaid 
additional bolts it is proposed to actuate by movable claws or bits, which 
are adjusted on the key, as described.—Not proceeded with. 

833. P. G. Garpixner, New York, “A new improved apring.”—Dated 10th 
April, 1861 : 

This invention consists of a combination of steel blades or strips of 
tempered steel bent in different curves or directions, the said blades being 
connected together at their extremities by pins, so as to act one upon the 
other, in such a manner as that, when in use, the said portions of such 
said blades pressing upon each other stiffens the —_ and thus adapts 
them to the load or pressure they are required to bear or carry.—Not pro- 
ceeded with. 

884. J. Caw, jun., Halifax, * The manufacture of metallic cor’s suitable for 
crinoline, blind cords, bell poles, dee.” —Dated With April, 1861. 

The patentee claims the construction of metallic ‘ord by winding a 
covered wire or wires around a core of fibrous materials, or of fibrous 
materials and wires combined, or by twisting or laying a series of covered 
wires together to form a cord, as described. 

891. J. Lancetort, Brownlow road, Dalston, London, ‘ Machinery for the 
manufacture of sheet metal chains.” — Dated Mth April, 1s61. 

This invention cannot be described without reference to the drawings. 
893. C. Stevens, Charing cross, London, ** Raising liquids.”—A communica- 

tion. — Dated 11th April, 1861. 

This invention cannot be described without reference to the drawings, 

$95. R. A. Brooman, Fleet-street, London, ‘*Sizeing or prepering paper and 
tertile fabrics, in order to render them waterproof, and to increase the 
strength thereof."—A couimunication.—Dated th April, it 61. 

The inventor claims preparing or sizeing paper and text.le fabrics to 
render them waterproof, and increase their strength, by subjecting them, 
during or after their manufacture, to the action of lime, sulcarbonate of 
soda, alum, and gamboge, in certain proportions, and accorling to the 
methods described. 

96. R. Smiru, Melksham, Wiltshire, ** Roller blind apparatus.”—Dated | 1th 

April, 1861 

In carrying out this invention, instead of having a pulley running ina 
fixed rack for the lower pulley, the inventor simply suspends that pulley 
and its frame (without rack) in the double of the blmd cord. ‘(his pulley 
frame he forms to receive one, two, or more pulleys, in addition to the 
endless cord pulley, and at somewhat lower elevation.—Not proceeded with, 
897. W. E. Newton, Chancery-lance, London, “ Pressure gauges.” —A commu- 

nication.—Dated 11th April, 1861. 

This invention cannot be described without reference to the drawings 

001, G, C. Hassunr, Vittoria-street, Birmingham, “Joints or hinges of 
lockets.”—Dated Lith April, 1361, 

The documents relating to this invention are with the law officers, under 
objection, and cannot at present be seen. 

902. T. Carr, Chowbent, Lancashire, “ Apparatus Jor forging and shaping 

articles af iron, de.” —Dated 12th Apri, 1961. 

In one arrangement of machinery, according to this invention, the iron 
metal or material is subjected to the action of four or more hammers, dies, 
or swages fixed to a corresponding number of movable rams or slides, 
worked by cranks, eccentrics, cams, or other mechanical movements, in 
such manner that two or more of the hammers, dies, or swages shall be 
acting on the metal either separately or combined, whilst the remainder 
are receding from it, which arrangement enables metals or materials to be 
forged or shaped to any desired form in an expeditious manner, without 
turning the iron, metal, or material, the rest or table for holding or guiding 
the metal being stationary. In another arrangement of machinery the 
patentee uses three or two movable dies or sv When three are 
employed there is a stationary die or swage opposite to ene which is 
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movable, and, when two are employed, there are two stationary dies or 
swages opposite to two which are movable. One or two springs, or other 
suitable contrivance, being employed, according to the number of stationary 
dies or swages, in order to remove the metal or material from the said 
stationary dies or swages to a central position, so that each pair of dies or 
swages may act alternately upon the said metal or material over its entire 
surface without leaving any fin. 

904. J. Dovenas, Blackfriars-road, London, “ Kitchen ranges.”—Dated 12th 

April, 1861. 

The inventor states that he has found that, by forming the flues of the 
same surface area as the parts of the oven and boiler to which they con- 
duct the heat, and shallow compared with their width, that the heat is 
far more advantageously applied than heretofore, they (the flues) are 
readily cleaned, and are not liable to choke up or impede the draught. He 
forms the boiler so that it extends from the front to the back of the stove 
or range, and he prefers to arrange the flues so that the heat is conducted 
from the fireplace over the entire surface of the top, one side and bottom 
of the oven, thence underneath the fireplace, and under the entire surface 
of the bottom and one side of the boiler, and away through a continuation 
of the flue at the side or back of the range to the chimney.—Not pro- 
ceeded with. 

905. J. E. A. GwYNNE, Essex-street Wharves, Strand, London, ‘ Machines 
for breaking, crushing, and reducing stones, dc.” —Dated 13th April, 1861. 

This machine consists of two side framings, in one end of which is fixed 
the box containing cutters, breaking bars, or other contrivatces, and in the 
other end the gearing for moving the hammers ; the latter in the arrange- 
ment may be fixed in a horizontal row, turning round on one axis. They 
are lifted by levers fixed on the moving shaft, to which motion is communi- 
cated by gearing, or by any other power directly applied. Behind the 
cutters is fixed a girder carrying the buffers for the hammers to rest or 
strike upon when there is not sufficient thickness of stone under the hammer 
faces, and to prevent these striking the cutter plates. At the back of the 
hammers, or in any other suitable position, the inventor fixes springs, which 
may be regulated to give any desired pressure, so as to vary the blow, and 
% the hammers to different work ; the stone or other material when 
forced through the cutters fall on to a perforated platform, which is inclined, 
and has a vibrating motion imparted to it from the machine in any conve- 
nient way, and the stones or other materials are separated thereby into 
heaps of various sizes. A feeding apparatus can be arranged to bring the 
materials under the hammers, and also to take it away after reduction to 
the required size.—Not proceeded with. 

909. J. Sinvester, West Bromwich, Staffordshire, “ linprovements in spring 
balancesor weighing machines,land in dynamoneters.”—Dated 13th April, 
ae 











This invention cannot be described without reference,to the drawings. 
913. E. Cork, Tunbridge Wells, © Jastrument to be sixel on the bayonet or 
muzzle of a rifle sor estimating distances.” —Dated 13th April, 1861. 

This invention consists of a gauge with a central aperture, the sides of 
which are divided with scales of distance ranging from fifty yards upwards. 
The lower end of the said gauge terminates with a clip, suitable for attach- 
ing the instrument to the bayonet muzzle, or other part of a rifle. The 
back of the gauce is furnished with a vertical slide, by elevating or 
lowering which the object aimed at may be brought exactly to fill 
the vertical height of the aperture in the gauge. The scale on one side 
of the gauge is arranged for six feet, and on the other side for eight feet 
objects, being about the respective heights for infantry and cavalry.—Not 
proceeded with. 

914. C. Roperts, Douglas, Isle of Man, ‘* Boots and shoes.” —Dated 13th April, 
186 











According to this invention it is proposed to substitute for the ordinary 
leather welt a welt composed of metal. This metal welt may be made of 
copper, brass, or other suitable metal or alloy, and is so shaped as to fit 
neatly round the edges of the sole or heel, the portion enclosed between 
the inner and outer sole being perforated or notched, so that the leather 
may become embedded between, and so retain the welt in its place; or, if 
desired, the fastenings for the sole may be inserted into the metal welt, per- 
forations being made therein for that purpose. 

920, A. SuHanks, Robert-strect, Adelphi, London, “ Drilling and boring 
metals.”—Duted 15th April, 1861. 

In carrying this invention into effect the patentee employs as many 
spindles or mandrils as there are holes requiring to be drilled at once, each 
spindle having its own separate drill, with a crank to drive it. In cases 
where the holes are in near proximity to each other these cranks have their 
arms slanted upwards, so as to partially pass over each other during their 






rotation. By this arrangement cranks of any desirable length may be 
employed. The whole of the crank pins are operated on by a connecting 


plate, having as many holes as there are crank pins ; this connecting plate 

in its turn is acted upon by a strong crank or eccentric having the same 

throw as the spindle cranks. 

921. E. Brooks, Birmingham, “ Grinding or polishing swords, matchetts, 
and knives, &c.”—Dated 15th April, 161. 

The patentee claims the grinding and polishing machinery described, 
consisting essentially of one or more metal dises, mounted on a rotating 
shaft, or rotating shafts, the faces of the said discs having projecting 
divisions made on them, the compartments formed by the said divisions 
being filled with the grinding or polishing material, and thereby forming 
the acting surfaces of the said dises ; or constructing polishing machinery 
of one or more metal dises, the faces of which are plain, and dressing the 
said faces of the dises with the requisite polishing material. 

917. C. D, ABEL, Southampton-luildings, Chancery-lane, London, ‘* Forging 
nails."—A communication.—D ited 13th Apvil, 1861. 

This invention has for its object the formation of nails with points and 
heads from a bar of metal by passing the same through an aperture formed 
by four radially advancing and receding rectangular steel dies, situated in one 
and the same plane, which piece of metal, on the dies approaching one another, 
become squeezed between the same, and is formed by them into the required 
shape. A hammer actuated by a cam on the driving shaft of the machine, and 
by a powerful spring, and provided with another die forming the head of the 
nail, is then forced against a portion of the partly-formed nail projecting 
from the face of the other four dies, and forms the same into the head of 
the nail, The four first-mentioned dies then recede from one another in 
radial directions, thus enlarging the aperture between them ; the rod of 
metal is then again pushed forward by the feeding apparatus, by which the 
finished nail is pushed out from between the dies, and the operation is 
repeated. 

918, J. Wriaut, Bridge-street, Blackfriars, London, “ Postage letter paper, 
postage envelopes for letters, and postage wrappers or covers for news- 
papers."—A communication.— Dated 13th April, 1861. 

The First part of this invention has for its object to embody the value of 
the postage stamp, and the design thereof, within the material of the enve- 
lopes, wrapper, sheet of paper, or other thing to be used therefor, by a 
water mark, instead of being stamped or embossed upon the envelope, as at 
present done. The inventor further proposes to distinguish by means of 
various coloured papers the postage value of the envelope, wrapper, or 
paper.— Not proceeded with, 

931. P. GirovLoux, Paris, ‘* Cooking stove.”—Dated 16th April, 1861. 

This invention cannot be described without reference to the drawings. 
939. J. R. Hint, Duke-street, Adelphi, London, ‘‘ Clutches or connections for 

machinery.”—Dated 17th April, 1861. 
This invention cannot be described without reference to the drawings 











Carrain Brakety’s Nirtep Guys. —Captain Blakely writes:— 
“The Ordnance authorities have lately had a competition trial of 
rifled cannon of several models. Amongst others, of one which is 
called, in all the accounts I have seen, * French system,’ and which 
burst after only forty-two rounds, to the great comfort of the 
English Minister of War, no doubt. 1 regret to disturb this fecling. 
The gun tried was on a model condemned in France three ye 
ago. ‘The present French rifled gun was not manufactured in large 
numbers until several experimental guns had been fired upwards of 
1,000 rounds each, and without injury. Our Ordnance authorities 
think 500 rounds enough for a 64-in. gun, loaded with only five or 
six pounds of powder, and a 40 or 50-pound shell. The following 
letter is a literal translation oi the report of the preliminary trial of 
the Spanish rifled gun, addressed to the head of their War Depart- 
ment :— 









27th June, 1850. 
**Most excellent Sir » proof of the rifled cannon of 16 centimetres 
bore (6gin), weighing ilogrammies, has been continued since the last 
letter I had the honour of addressing to your Excellency, and in which I 
reported that it had then been fired 500 rounds with a charge of 3 hilogrammes 
(6 1b. 9 02.) of powder, and an elongated projectile of 23°2 
62 1b.). Tt has now completed 1,000 rounds with the same charge. The 

state of the gun is perfect, ¢ xcept a few scratches. 

Signed) ** GABRIEL 
** First Commaniant ¢ 
A later report on the same gun gives more detail; amongst others 
it mentions that the firing was at the rate of fifty rounds in an hour, 














LICA, 


and Director, 

















fifty rounds being fired every morning and fifty every evening. So 
much for the statement of Sir W. Armstrong's apologists that no 
rifled gun can bear rapid tiring.” It is explained that the Spanish 





gun, although not claimed by Captain blakely, is, nevertheless, 
wholly his invention, and is that of which the Orduauce Committee 
have refused a trial, 








| capacity of the ship. 








A Newty-mventep Frrerroor Dress.— On Friday week the 
Emperor and Empress witnessed in the Park of Compiegne a suc- 
cessful trial by M. Buvert cf a newly-invented fireproof dress. A 
cottage was erected in the park for the purpose of the experiment. 
The framework of the building was iron, and the roof and walls were 
made of faggots and other combustible materials. The fire brigade 
attached to the chateau of Compiegne were in readiness in case of their 
services being required. M. Buvert’s dress is described to be both 
waterproof and fireproof, and is copiously stuffed with sponges sewn 
together. He wears a helmet like that of a diver, with an apparatus 
for supplying fresh air, and glasses to see through. 

THe New Cvcnarp Sreamsnie Scorm.—The Scotia is fast 
approaching completion on the Clyde. The general dimensions of 
the ship are as follow :—Length of keel and forerake, 360{t. ; length 
over all, 400ft.; breadth of mould, 47ft.; and depth, 32ft. In the 
construction of the hull the most modern improvements have been 
introduced towards enabling her to afford as great resisting powers 
as possible to the combined influences of storms and winds. The 
keel is composed of several bars of iron, each 35ft. in length, firmly 
joined together by long scarves, the whole being 14in. in depth, and 
4in. thick. The framework is of the strongest description. Amid- 
ships it consists of plates of four-angle iron, running up to the gun- 
wale and towards the stem and stern, while the other portions of 
the hull are constructed in the usual way. Owing to this arrange- 
ment of the plates, the framework is very heavy, but the amount of 
strength secured will be increasedly great. The frame of the bow is 
built diagonally, so that, in case of a collision, or contact with a rock 
or iceberg, the strain would fall upon the very strongest material of 
which the ship is composed. The Scotia would thus have a doubly 
good chance of safety, and of a successful resistance to accident, 
while other vessels would be in peril. In addition, also, to the 
kelsons and girders of a usual frame, others of a novel character 
have been introduced in order to give a superior resisting power. 
The Scotia is not clinker built, but the plates are laid on alternately, 
and in such a manner as to impart wonderful compactness and 
solidity to the hull. The plates at the keel are 1 1-16th of an inch in 
thickness ; at the bottom of the ship they are 15-16ths of an inch; 
from the load watermark they are 7-8ths, and above that they are 
lin. in thickness. The hull consists of seven water-tight compart- 
ments The cargo of the vessel is to be stowed in two of these 
divisions, 75ft. each in length, 20ft. in breadth, and 20ft in height. 
These tanks are built in the centre line of the ship, and are capable 
of receiving 500 tons measurement of cargo. They are completely 
water-tight, and, in the event of an accident to the hull, would of 
themselves be sufficient to keep the ship afloat. The vesse, in fact, 
has a double bottom under the tanks for the stowage of the goods, so 
that, if the outer shell were beaten in or strained, the inner would 
preserve the cargo intact. The coal bunkers are placed on each 
outer side of these tanks, and are made to contain 1,800 tons of 
Her engines, which are of 883-horse power, are on the side 
principle, with two cylind of 100in. diameter each, and 12ft. 
stroke of piston. The apparatus for starting the engines is also con- 
structed so that the operation will be comparatively easy. The 
paddles measure 40ft. 8in. in diameter over the rings. The accom- 
modation for passengers is in harmony with the splendid general 
She has 157 cabins, affording sleeping accom- 
modation to 300 passengers. These cabins are each 9ft. in height, 
which, with the excellent system of ventilation introduced, will 
render,them airy and healthy. Surmounting the main deck there is 
a deck-house, the roof of which forms a promenade from stem to 
stern. The saloons will afford dining accommodation for above 
300 persons. When the Scotia was launched herweight was about 
2,800 tons, but now that the heavy weight of her machinery is on 
board, she is about 4,000 tons, and draws 20ft. of water.—Liverpool 
Journal of Commerce. 

THe Warrior's Perrormances at Sea. — Many interesting 
results have been obtained from the trial trip of the Warrior. 
In order to try her on every possible point of sailing and 
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steaming, she was matched with the Revenge, a 90-gun_ two- 
decker, the fastest ship in the Channel fleet. A letter from 





Queenstown says:—“ The Warrior, under steam, has been what 
may be considered a complete success. Under sail and steam 
she went 16°3 knots, and coming into this place on ‘Tuesday from 
off Cape Clear, at the time the Revenge was going about 13 knots, 
she ywas going 15:2; the Revenge, under aconsiderable press of 
sail, and full steam, the Warrior topsails and foresail, and full 
steam. Steaming head to wind and to sea, the Warrior went 9°8 at 
atime when the Revenge, at the rendezvous, found it necessary 
to take in the third reef of her topsails. The trials in sailing have 
not been very favourable to the Warrior. The first day, by the 
wind, the Hevenge’s jibboom went just before starting; this 
lost time; but afterwards, on starting, the Warrior settled 
gradually to leeward. ‘The next day the trial was with the wind 
abeam, when the Revenge left the Warrior very much, the War- 
rior having a reef out of the topsail, royals, and foretopsail 
studdingsail more than the Revenge. By the Warrior's owu ac- 
count the Revenge left her at the rate of 500 yards per hour, The 
Revenge hardly works fair with the Warrior in steaming. The 
Warrior's fuel is the best Welsh coal, and fresh, while that in the 
Revenge has keen in the ship along time. The stokers and engi- 
neers of the Warrior are very numerous compared with those of 
the Revenge ; but the Nevenge’s stokehole is vastly superior to the 
Warrior's.” The following is from the Cori Examiner :—“ The 
result of the trial as regards the Warrior seems to have been not 
merely satisfactory but astonishing. If we may credit the reports 
of the officers, she has, under sail and steam, working full power, 
attained the extraordinary speed of eighteen knots. When at this 
rate looking through her ports is described as inspiring something 
of the sensation felt in looking threugh the window of an express 
train. Insteaming alone, carrying her ordinary pressure of about 20 lb 
to the inch, she can beat the Revenge between two and three knots 
anhour. Under sail, however, she is no match for the two-decker, 
which cannot only go closer to the wind but faster before it. The 
spars and sails of the Warrior are no larger than those of an ordi- 
nary line-of-battle ship, while the weight they have to drive is 
manifestly far greater. In a light breeze, therefore, she can do 
comparatively little with canvas alone ; and even with a good sail- 
ing wind it is not equal toa ship like the Revenge. It has been 
said that she would do better with four masts than her present con- 
ventional three. During the present trial the highest rate of speed 
she has attained under sail alone was nine knots, while steaming 
only she has nearly equalled the rates of her trial trip, which was 
something short of fourteen and a half knots. With the propeller 
working she is said to be handy to steer, and that she does better 
when she lifted. Coming within harbour, owing to the 
momentum caused by her great weight, she is somewhat difficult to 
handle. Though her screw was lifted twice during the cruise, yet 
she steamed the greater portion of the tinie, which was from 
Thursday to Tuesday. Her consumption of coal during ap 

18 








is 








time is roughly estimated as being under 400 tons. 
original complement put on board was 900 tons; of this a 
considerable quantity was used in preliminary trials, and 


Her weathe rly qualities are 
She rides smoothly 





she has now on board about 250 tons. 
considered to have been more than established. 
over even an angry sea, and she does not roll in any extraordinary 
degree. She has taken in water, but only over the bow; and it is 
said that when the Revenze was shipping seas in considerable 
number, the Warrior was perfectly dry. During much of the eruis 
she had her main deck ports open. In the Bay of Biscay, where 
the roughest weather was encountered, they had to be closed, but 
rather with a view to the comfort of the seamen than through 
absolute necessity. At all events, it is positively s 
guus could have been fought at any period of the trip. 
move with great smoothness, and cause no vibration of any c 
quence. A trial was made on Tuesday morning as to the effects of 
the recoil of the heavy guns, and with that object t bro 
were fired from the shotted 6*-pounders. ‘The consequent vibri 
was trifling. Indeed, the effect of the working of the engines, or 
the recoil of the guns, was felt far less than it would have been in 
an ordinary line-of-battle ship.” 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 


GovERNMENT INQurRies FOR IRON ror THE AcHILLES—ON "CHANGE 
IN Brruincuam, Yesterpay: Better Tone : Orders, Whence’Coming— 
Pia Trave: High Prices: Further Increase: Make—Coau TRave: 
Good Demand to Manufacturing Samples--Tur Breaancuam Me 
Excuance—Tue Exuipiti0N AND THE WoLVERHAMPTON Ma 
FACTURERS—THE FLORENTINE ExuipitioN AND HARDWARES: 
Critique on the Letter—Tue Dratnace or WoLvernamptoN—THE 
Srreet Ratway IN THE Porrertes--AN ENGINE-TENTER Inpni- 
sonep—“ A BartLe or THE RAmLways.” 










Tue Government are still sending applications into South Staf- 
fordshire for iron to be used in the Achilles. They seem to be 
buying in small lots at various periods. Tenders were, of course, 
sent from this district, but, as before, they have been unsuccessful ; 
other districts have underbid us. The prices asked were based 
upon the standard rates, with a slight addition on account of the 
very unusual sizes required, which, in any works, would necessitate 
the turning of new rolls. Other specifications will be received in a 
day or two. Certain makers here affirm that the iron that was 
rejected at Chatham as unfit to be employed in the construction of 
this vessel was manufactured not 100 miles from London. If this 
be so it is pretty conclusive that “scraps” do not always make the 
best wrought iron for the purpose described. On ‘Change in 
Birmingham yesterday (Thursday) there was a better tone. Certain 
makers of finished iron reported more favourably of the winter 
prospects than they did last week, more orders having been received 
than up to the date of our last report. ‘These seem at present to be 
almost contined to the home market, and continue to run on for some 
time past, upon boiler plates and angle iron. There seemed to be a 
conviction that the American civil war will not last eat while 
longer. This conviction is based, for the greater part, upon the im- 
pression that dissatisfacticn now strangely pervades the ranks of 
both the contenders. This conviction, added to the orders from the 
States being a shade more valuable, and the home orders being of 
little worth, tended to produce the improved tone. For pigs prices 
are still asked which make the commoner descriptions 7s. 6d. a ton 
in advance of quarter day's, and in a few days some four more 
furnaces will bein blast than were producing iron a fortnight ago. 

The coal trade, in its manufacturing department about Wolver- 
hampton, is tolerably good, and is being delivered into the boats at 
about 6s. 9d. 

The condition of the general manufacturing trades of this district 
has not improved in the past week. Many of the Birmingham 
factors are reported to be not doing more than half a trade, their 
deficiency in this respect being fully borne out by the unusually small 
orders they are distributing amongst the manufacturers. The Bir- 
mingham trades generally are all more or less suffering, the fancy 
branches the most considerably. The tube-makers, lamp and chan- 
delier makers, and gastitters are doing the best of the trade, but the 
orders are very small, The manufacturers, instead of being in the 
midst of a good fall trade, are struggling to keep their men on at full 
time, and, in order to do so, are almost dependent upon orders which 
may come in from day to day, it being quite the exception where 
there is a supply executed on their books. We hear of a few more 
orders having come in amongst the tin-plate workers, and in japan- 
ning articles there is a little more doing, that branch having en- 
countered a long period of dulness. Certain of the factors in Wol- 
verhampton are doing better than some of their neighbours. We last 
Weck referred to an improved demand for best locks. We may add that 
Mes: Chubb have received a large Government order for locks 
which wili keep their workmen on overtime for some weeks, and 
also a large order for safes for a foreign railway company. 

Birmingham now rejoices in a daily Exchange. At present the 
members meet for an hour—from half-past twelve till half-past one 
—in the Midland Institute, but arrangements are being made to 
secure # separate and appropriate building. The meetings are not 
yet numerously attended, and the transactions relate almost exclu- 
sively to metals. Copper is firm; spelter is down 2s. 6d.; and for 
tin-plates 6d. a box advance is asked, without securing buyers. 

The commissioners for the management of the International 
Exhibition have transmitted to the chairman of the Wolverhampton 
Committee an answer to their application for space, stating that the 
amount of floor space allotted to them is 1,060 square fect. The 
committee applied for 3,529 square feet. As this amount is con- 
siderably less than one-third of the space applied for, the local 
committee will meet at the Tuwn-hall, on Friday next, in order to 
make final arrangements as to the occupation of the space allotted. 
The commissioners notice that a large additional amount of exhibit- 
ing space may be obtained in the area allotted, by the construction 
of screens or vertical cases, rising above the cases or objects on the 
floor. For objects that can be suspended there is practically no 
limitation of space at the disposal of the commissioners. The total 
demands for floor space were, it seems, seven times the quantity at 
the disposal of the commissioners—a fact manifestly showing the 
great interest that the Exhibition excites. 

Relative to the communication which has been received in this 
district, and which we gave in our last, from a writer in Florence, 
upon the Art Exhibition in that city, a letter has been written from 
Aughton Grange, near Rotherham, in which the writer says, with 
reference to the Florentine correspondent—* In his laudable desire 
to do full justice to Italian locksmiths, cutlers, &c., he is rather un- 
just to those of Birmingham and Sheflield. From the fact that he 
calls Birmingham cutlery a Birmingham trade, I do not suppose that 
he is practically acquainted with hardware, and, therefore, he might 
be a little more moderate in his comparisons. He is unjust in this 
particular ; he mentions that English knives are sold in Leghorn at 
2s. Gd. per gross, and English locks at 3s. per gross—these prices 
subject toa heavy discount. He says Italian knives are not sold 
under 3d. each, but they are wrought and strong, while the English 
are only castiron. The two classes can no more be fairly compared 
than calico with velvet, cotton with silk, or brass with gold, 
His common-sense ought to have forbidden comparison between 
an article at 2}d. per dozen, and another at 3s. (about 1,400 per cent. 
more!) However, I am willing to admit he is a judge, and will 















































pay £10 to any charitable institution he prefers if he will comply 
with all the following conditions—viz., Ist, prove that English 
knives are sold in Leghorn at 2s. 6d. per gross, subject to a he avy 





discount; 2nd, that the Italian knife at Sd. is better than the 
Sheffield at the same price; 3rd, that the nails are cheaper and 
better than the English or American; 4th, that tl 
20s. each caunot be equalled in Birmingham under 
the Italian locksmiths can make a more impri 
than Hobbs, Cotteril, Brahma, Chubb, or Price.” That this challenge 
will ever be accepted we have no expectation. The writer of the in- 
formation which it is intended to combat may be a good fine-art 
critic ; but the qualifiqations for writing a critique upon manufactures 
and high works of art are very different. It has been appro- 
priately observed that in manufactures and art industries, price 
and other considerations enter into the absolute or ymparative 
value of the productions, while in high art the artistic value of a work 
has no necessary connection with such questions. With reference to 
the remarks upon locks we are confident that the W< lverhampton 
locksmiths have nothing to fear from their Italian competitors. ‘The 
day for employing elaborate locks is gone by in this country, and 
doubtless other countries will give up the use of such expensive and 
complex machines (which do not possess the desired security avainst 
picklocks and gunpowder), when they become acquainted with the 
small, simple, secure, and inexpensive locks of the Wolverhampton 
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makers. <A glance at Price's work on “Safes and Locks” would 
have satistied the writer of the Florentine letter that the wonderful 


which he describes as well 





locks as many others still more wonderful 
were made in Wolverhampton centuries ago. But all such won- 
Tul kk han useful. Here it would not be 
amiss if we should caution the lock makess of this country against 
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sending to the forthcoming International Exhibition any locks of 
such a fanciful description. From what we ourselves know of what 
is now being done by way of preparation for that exhibition, the 
caution is scarcely needed for the Wolverhampton firms. The 
event, we are confident, will establish the reputation of the 
town for its superior and well-finished locks, suited for any 
purpose for which a lock can be used at prices which will astonish 
the Italian locksmiths and their able literary friend. There is now 
being made in that town anew patent keyless lock, the construction 
of which will give 191,102,976 combinations, which would occupy 
an individual to work all these changes, reckoning ten hours a-day, 
1,752 years ; and this case is, perhaps, a pardonable exception to the 
credit which we have just claimed for the Wolverhampton lock- 
makers. It is, however,-illustrative of the inventive genius of the 
descendants of the clever locksmiths who first made Wolverhampton 
famous. As we stated a week or two since, the ‘patent having 
recently expired for one of Chubb’s detector locks, other locksmiths 
are making this particular lock. The competition amongst the lock- 
smiths next year will, therefore, be of the liveliest description. The 
Exhibition of next year will be a conclusive refutation of certain of the 
statements in the communication from Florence to which we are 
referring, in respect not alone to locks, but also to most of the other 
articles in hardware of which he writes so fluently. 

Wolverhampton is: not yet completely drained. The town 
council have, for some time past, been contemplating the important 
work, and have obtained plans from different engineers, at con- 
siderable and after having obtained the assistance of 
Mr. Rawlinson. At the annual meeting of the council on Saturday 
last, the sewerage committee presented a report, which the council 
ived, and which will by and by be discussed. The committee 
mimend to the council that the general sewerage of the borough 
should be commenced upon the plan now laid down by Mr. Purnell, 
the town surveyor, and that the works should be proceeded with in 
to avoid having too many of the streets 
interfered with at a time, and also to allow of deferring, ior a period, 
those portions of the sewer where difficulties may require to be 
overcome. With reference to the cost of the proposed sewer. the 
committee say, in conclusion, “ A public work like sewerage, being 
evidently as much for the benefit of the sueceeding generation as of 
the present, should, as a matter of right, be borne, as far as practi- 
cable, by those who partake of the benefit, and your committee, 
therefore, recommend that the cost (namely, £35,000), of the execu- 
tion of the works be borrowed, repayable by way of terminable 
annuity. This can be done, basing the calculation upon the present 
rateable value of the borough, for a term of thirty years, by a rate of 
5d, in the pound, but, of course, as the rateable value of the borough 
increases, the amount of the sewerage rate will nearly in the same 
proportion decrease. 

The street railway project, which is being taken up with so much 
spirit, is giving rise to proceedings which, whilst they show the high 
estimate of the speakers of the value of the scheme, are a further evidence 
of the feeling of jealousy which is entertained by one pottery town 
towards another. At a meeting last week of the Stoke Board of 
Commissioners the chief bailiff remarked that there could be little if 
any difference of opinion as tothe desirability of the scheme, butat the 
same time it seemed very strange that Stoke should be left out of 
the map, as though it did not form any part of the potteries. He had 
spoken to the local engineer of the proposed railway, and that gentle- 
man intimated that it was thought that if they ran the line through 
Stoke, the North Staffordshire Railway Company might oppose the 
scheme. Whatever grounds there might be for that supposition, 
they were now removed, as the directors of the company had stated 
that they would not oppose the project. After some discussion it 
was resolved that the directors of the Potteries Street Railway Com- 
pany be requested to bring their main line through Stoke, in which 
case the commissioners will give it every support in their power. It 
was also resolved that the trustees of the Blyth Marsh Roads be 
requested to withdraw their sanction to the scheme unless the main 
line be taken through Stoke. 

Careless engine tenters may probably receive, as a salutary caution, 
an announcement of the fact that at the Wednesbury Petty Sessions, 
last week, one of their class, in the employ of Mr. Felix Webb, at his 
tube works in that town, was sent to prison for two months with 
hard labour, for having left his engine when the steam was up, 
thereby endangering the lives of the work people. But for a twenty 
years’ good character which his employer gave him his punish- 
ment would have been heavier. 

The following is being published in this district under the head- 
ing of— 

“A Barr.e on THe Ramway.”—The leviathans of the railway 
world, the London and North-Western and the Midland Companies, 
had a sharp contest lest week for a prize of no mean order—all the 
traffic from Burton-on-Trent, amounting to 300,000 tons annually. 
Hitherto the Midland Company has enjoyed the exclusive right of 
entry into Burton, but running power having been obtained last 
session by the London and North-Western Company over the 
Midland branch from the Wichnor junction of the South Stafford- 
shire line, on Friday last the North-Western Company announced 
their intention of running into Burton. The Midland officials lost 
no time in sending a large staff of navvies and two powerful engines, 
with instructions to remove the rails, rather than allow the entry of 
a rival on their pet goods station. On the North-Western train 
approaching, the navvies set to work with a will, and half-a-dozen 
rails were raised, thus placing the new comers: hors de combat. 
The train ran back to Lichfield for instructions, and was about to 
return with an army of platelayers and labourers to contest the dis- 
puted ground, when a telegram was received from the Midland 
officials at Derby authorising the London and North-Western train 
to enter Burton. This is a great concession for the latter company, 
as the Midland having now an independent route into London, 
much of the traffic hitherto going south (vid Rugby), and north 
(vid Crewe), would have been diverte:l vid the Great Northern and 
Lancashire and Yorkshire lines respectively ©The new branch lines 
of the London and North-Western Company at Burton have been 
made on land purchased (at an enormous cost) from the Marquis of 
Anglesea and Messrs. Samuel Allsopp and Sons, the eminent 
brewers of that town. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Mersey Docks Anp Hanrnour Boarp: Election of Engineers: Light- 
house on the Ormshead: Me orings of the Great astern: Graving 
Dock Accommodation, §'¢.—MANCHESTER AND THE LiverrooL Docks 
—Orner Liverroon Marrers: The Birkenhead Ferry: Retirement 
of Mr. J. Laird from the firm of Laird, Sons, and Co.: New Tron 








Ship: Svave or Traber ar Suerru Lv——NortTHEern Matrers: Con- 
sett Ironworks: Trade on Tyneside —ANnoTueR TRIAL OF CANNON 
art Sovurnrort—THe Great CoTron Surety Question: A Few 
Statistics as to the Past, and Speculations as to the Future—Twia. 
or Posxtoons ror Raising SUNKEN Vessets—Tye JIALF-YEAR’s 
Ramway Trareic—B.ast-rurNacks AT Workineton—Tne Scoren 
Pic Inon Trape—Giascow: The Black Prince. 


Tue vacancy in the office of resident engineer to the Mersey Docks 
and Harbour Board was filled up yesterday week 
of Mr. G. Fosberry Lyster. 

; been engaged at the 
Walker and Burgess. There were sixty-seven applicants 
ice (to which a salary of £1,500 per annum is attached), 
selected to give their personal attendance 


by the appointment 
Mr. Lyster, who is thirty-nine years of 
Hlarbour Works at Guernsey, under 








of 


for the 
and twelve gentlemen were 
at Liverpool, with a view to a more detailed examination of their 





claims. Among these selectees were Mr. R. Rawlinson, Mr. Robin- 
son, Mr. Neill (of the Swansea Docks), and Mr. Giles (of the South- 








ampton Docks. Mr. J. 1. Hartley, the late engineer to the board, 
will continue to act as consulting engineer, and it has bee: 
also, to appoint a chief assistant engineer, but this latter 





ment has not at present been made. On the recommendation of the 











marine committee of the board, it was agreed that a lease of a piece 


of land for a lighthouse on the Great Ormshead should be obtained 
for seventy-five years. The engineer submitted a plan of the pro- 
posed lighthouse, and it was agreed that it should be erected at a cost 
of about £5,000; the expense of maintaining it is estimated at £380 
perannum. A letter was read from certain pilots complaining of 
the obstructions occasioned by the moorings of the Great Eastern ; 
but Mr. Rees stated that he was credibly informed that the big 
ship would come into the Mersey again in December in order 
to prepare for a voyage to America in February, The letter 
was referred to the marine and pilots’ committees. The pro- 
posal that clauses should be introduced into the next Act of 
Parliament, to be applied for by the board, giving powers 
to charge differential rates, both on tonnage and cargoes, 
in the different docks of the estate, was not proceeded with, A 
letter was read from the engineer to the Universal Private Tele- 
graph Company, stating that he desired, in accordance with their 
Act of Parliament, to obtain the consent and co-operation of the 
board with reference to the extension of their system of communi- 
cation between Liverpool and Birkenhead. The company desired 
the privilege of crossing the Mersey by means of a submarine rope 
of peculiar construction, to adapt it for such purpose. ‘The letter 
was referred to the marine committee. A communication was also 
read from the Liverpool Shipbuilders’ Association to the effect that 
the existing deticiency of graving dock accommodation in the port 
was notorious. The letter added :—* With regard to the opinion 
offered by Mr. Laird, that when the large graving docks how in 
course of construction at Birkenhead are completed there will be a 
suflicient supply, such a result can only be verified in the event of 
the wet docks at Birkenhead remaining idle, for, if occupied to a 
very limited extent, three graving docks will be found but a scanty 
supply for local requirements; but, in point of fact, if they were 
finished at the present moment, there are considerably more vessels 
now waiting for berths than would fill the whole of them, This 
association, however, begs to remind the Dock board that all the 
numerous appeals made to them have had special reference to the 
Liverpool side of the Mersey ; for whilst the wet dock accommo- 
dation of the port has been increased during the last few years, by 
the construction of the Wapping, Huskisson, and Canada docks, no 
addition has been made to the number of graving docks since the 
formation of the Sandon in 1848; an omission which has led to 
the most serious consequences to the whole shipping interests of 
the port—the rapid increase in the number and size of iron vessels, 
which require the use of a graving dock much more frequently 
than copper-sheathed ships, independently calling for an increased 
instead of a diminished amount of accommodation.” The letter 
was referred to the Special Parliamentary Committee, the chairman 
observing tha he did not think the board would go to Parliament 
next session for additional graving dock accommodation. A letter 
from Mr. W. Davies, of Oxford-terrace, Clapham-road, London, 
requesting permission of the board to work one or more engines on 
the timber quays, for the purpose of drawing logs of timber from 
the ship to their position on the quay was referred to the docks and 
quays committee for consideration. 











In May last we called attention toa movement made at Manchester 
for obtaining the sanction of the Lords of the Treasury to the trans- 
shipme nt of goods into lighters from vessels ly ng in the Mersey, so 
that cargoes of cotton and other commodities might be Lrought up to 
Manchester without being taken into dock at Liverpool. The 
object of the movement was to evade the heavy dock dues imposed 
at Liverpool, and other miscellaneous charges. The Lords of the 
Treasury have just announced their decision. They accede to the 
application made by the Manchesterians, but order dock dues stil! to 
be paid, whether vessels go into dock or not. The main object of 
the scheme is probably thus defeated, but the Lords of the ‘Treasury 
seem to have considered the vested interests of the holders of the 
£9,000,000 of bonds issued. The question now is, whether the 
Manchesterians will be satisfied with the position in which they find 
themselves, for they cannot be said to have profited much by their 
motion thus far. It certainly was a cool proposal after several 
millions of hard cash had been expended to provide dock accom- 
modation to a great extent for the convenience and profit of Man- 
chester that Manchester should come forward and endeavour to 
reduce the value almost to zero of the securities of the dock 
estate. 

As regards other matters of interest in the Liverpool district, we 
note that, at the last meeting of the Birkenhead Commissioners, 
plans, specifications, and estimates for a new passenger ferry-boat 
and a new goods ferry-boat were ordered to issue, and a premium 
of £100 was offered for the best, and £25 for the second best, plan 
and model of the boats. The following were the ferry receipts for 
the month ending October :-—1860, £2,385 15s. ; 1861, £2,967 12s. 8d. 
The receipts from the 24th April to the 8lst of October were 
1860, £16,277 10s.; 1861, £18,125 Is. 1d. The working expenses 
and rent during the same period were—1860, £10,636 7s. 1d. ; 1861, 
£11,313 7s. 9d. Mr. John Laird has retired from the firm with which 
he has been se long connected, his Parliamentary candidature having 
rendered this step indispensable, in consequence of the contract 
recently entered into for the construction of a new iron frigate for 
the Government, An iron ship has been launched from the yard 
of Messrs. Jones, Quiggin, and Co., for Messrs. G. H. Hetcher’ and 
Co. The vessel which is intended for the Calcutta trade measures 
204ft. on the load line, but will be about 20ft. longer over all, and 
her burthen is 1,200 tons register. She is to be fitted with iron 
masts and bowsprit, and has homogeneous steel yards, wire standing 
rigging, and Cunningham's patent reefing topsail apparatus. 








Most of the staple trades of Sheffield continue much depressed, 
and uneasiness is entertained with regard to the ensuing winter, 
Some branches of business are, however, tolerably active, increased 
briskness recently noticed in the silver plate and Britannia metal 
trades being maintained, while the demand for steel is also better on 
the whole than it has been for some time past, and one firm hag 
recently received large Government orders for armour plates for 
ships of war. Good orders have also arrived from Germany for 
edge tools and other heavy articles. 

From the North we derive several items of interest. It was stated 
recently that the authorities had rejected a considerable quantity of 
flat and angle iron supplied for plating the new war vessel Achilles. 
The order to supply plates in the place of those rejected has been 
given to the Consett lron Company, and it is stated that in conse- 
quence of the marked preference shown for the Consett iron, the 
company has also had an inquiry from an eminent Scotch builder 
respecting a supply of iron for Government vessels. This is a 
matter of much interest and importance in connection with the 
Consett works and the iron trade of the north generally. The 
colliers’ strike at Cassop Colliery, to which reference was made last 
week, has, we are glad to say, been satisfactorily adjusted. The 
general trade of the North is still spoken of gloomily, although now 
winter has set in a-better demand is experienced for housebold and 
The engine works of Messrs, R. Stephenson and Co. 
Ki. and W. Hawthorn are pretty well supplied with 
work, taking into account the general depression in business. The 
in execution, however, are understood to have been on the 
Looks for some time, and new orders are not coming in very freely. 
The Elswick Works also have been scarcely so busy as usual. ‘The 
Newcastle Chronicle, in taking a general view of the situation, SAYS: 

—(reat difference of opinion still exists amongst commercial men at 
the probable continuance of the present depression. Some take a 
hopeful view of the case, and predict a speedy ter sination of the 
state of utter prostration in which the trade of the country now lies. 
Many merchants of experience express great confidence in the com- 
mercial soundness of the country. They believe that the cotton now 
in stock, added to what will be got from India and elsewhere, will 
suflice to keep the Lancashire population in moderate employment. 
They take hope, too, from the growing demand there is for fabrics 
composed of other materials than cotton, such as wool, flax, hair, 
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jute, The activity in these branches of manufacture, it is ex- 
peeted, will, in some measure, counterbalance the falling off in 
‘This opinion is in part borne out by the latest statistical 
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returns, which show that the country is at this time rich in nearly 
all kinds of imported produce, especially in timber, guano, hemp, 
jute, hair, tar, copper, and other metals, rice, silks, leather, and a 
variety of other articles. A strong belief is entertained by many 
that the war in America will shortly come to an end, or that the 
blockade will be raised. This opinion must be prevalent in the 
Confederate States, as well as in many quarters in this country, as 
we know of more than one house on Tyneside who have received 
orders to ship goods at Havana at once, there to remain at the mer- 
chant’s risk and cost till such time as the blockade is raised. Such 
orders would not be transmitted were the parties who send them not 
strongly impressed with the belief that the war will not last long.” 

On Saturday, a new breech-loading rifled cannon, the invention 
of Mr. Longridge, manufactured at the Victoria Foundry, Leeds, 
arrived at Southport for the purpose of being tested. The first round 
fired was a blank charge of 141b. of powder. The gun was then 
charged with the same quantity of powder and a 10} Ib. conical ball. 
The firing of this round, however, brought the proceedings to a 
premature end; for, on examining the piece after this discharge, it 
was discovered that the breech had become injured. The gun has 
been sent to Liverpool to have the damage repaired, and further ex- 
periments will be made. The length af the gun is nearly 12ft., with 
a three-grooved bore about 4in. in diameter. It will carry an 18 Ib, 
ball. The range attained with the 10}1]b. ball, ata very slight 
elevation, appeared to be about two miles. 

We return to the consideration of the cotton supply question, 
which is, beyond all doubt, the topic of the hour. The last weekly 
return of the stock—thanks to the arrival of large quantities of 
Indian, showed a rally to the extent of nearly 45,000 bales ; but the 

uantity at sea at the close of last week was only 100,000 bales of 
Sale as compared with 60,000 bales of American and 55,000 bales 
of Indian at the corresponding date last year. ‘The export of Ame- 
rican had commenced at this period last year, and the receipts at 
the American ports to the close of 1860 amounted to the immense 
total of 1,795,135 ‘bales, while this year there is, alas! an almost 
entire suspension of operations, although a few bales have come to 
hand during the last fortnight. There will thus be a deficit in the 
supply by the end of January of at least 1,500,000 bales, even 
assuming that India and other quarters should be able to send us an 
extra 295,135 bales during the next three months. It may be 
interesting to know what India has already done to meet the exi- 
gencies of the occasion. The annual receipts from India since 1843 
have been as follows :— 











Year. Ib. 4 Ib. 
1843... e 65,709,729 5 o° ee 181,848,160 
1844 ‘ 88,639,776 H eee +. 119,836,009 
1845. «+ 68,437,426 | 1855 ee «+ 145,179,216 
1846... «+ =: 4,540, 143 | 1856. « 180,496,624 
1847... e- 83,934,614 | 1857__we -- 260,338,144 
1848 .. «+ 84,101,961 1858. ee 132,722,576 
1849 .. ee 70,838,515 1859 .. .. 192,330,280 
1850 ., ee 118,872,742 860k. +. 204,141,168 
1851 .. oe = 122,626,976 1861 (to Nov. 9) 256,025,700 
1852. .. = 84,927,482 


The quantity at sea of Indian is estimated at 30,000,000 Ib., so 
that it may fairly be calculated that India will this year send us, in 
round numbers, 300,000,000 1b., or 20 per cent more than in 1857, 
when the export attained its next largest total. This increase is 
encouraging, considering the short notice which the Indian planters 
have yet had of the calls upon them, and the crop which will soon 
be ready for delivery is reported to be much larger than usual, so 
that a further increase may be anticipated next year, to say nothing 
of augmented deliveries from the West Indies, South America, &c. 
But still the gap made by the stoppage of the American supplies 
is so immense—thus in 1860, out of 1,390,938,752 lb. imported, 
1,115,890,608 Ib. came from the then United States—that it seems 
impossible to wholly bridge it over in less than four or five years. 

‘Thus there was at the close of last week actually rather a larger 
stock than at the corresponding date of 1860, although the absence 
of American imports this year will soon cause the comparative totals 
to diverge considerably. The consumptive demand is more and 
more curtailed, spinners last week taking only 16,740 bales, and 
exporters 7,310 bales. The average receipts during the first forty- 
five weeks of this year from quarters other than America have been 
23,107 bales per week as compared with 15,418 bales per week last 
year; and it will be seen that the average very nearly meets the 
wesent rate of consumption, the deficiency being only about 1,000 
males per week. Assuming that the increase in the supply from 
other than American sources proceeds at the same rate in 1862, the 
average weekly import may be expected to rise to at least 30,000 
bales or 468,600,000 Ib. for the year, the point at which the receipts 
stood in 1846 and 1847, when the totals were 467,856,274 lb. and 
474,707,615 Ib. respectively. The‘average home weekly consump- 
tion last year was about 46,000 bales; so that, deducting 7,000 bales 
per week for export, a receipt of 30,000 bales per week would secure 
a continuance of half time. The subject is one of such deep social 
interest and vital commercial importance that we offer no apology 
for thus referring to it at length. 

‘Two pontoons, built in connection with an apparatus for raising 
sunken vessels, have been privately tested at Cornbrook, in order to 
ascertain their power of resisting pressure. Under the name of 
Rainbird’s patent encircling chains and self-gravitating air-cylinders, 
a model of the apparatus has been for some time before the public, 
but this was the first attempt to carry the invention into practical 
effect, a company, called the Marine Salvage Company, having been 
recently formed to put the patent into operation. The invention 
may be briefly and popularly described as consisting of two cylin- 
ders, each built of iron plates, in shape something like the hull 
of a vessel, covered in and made air-tight. The cylinders or 
pontoons are divided into two compartments, each of which is 
perforated by a sort of hollow pillar or column. ‘Through these 
columns it is intended to pass chains, the ends of which, by a simple 
but efficient arrangement, are prepared for being made fast to the 
object to be raised. The pontoons, which by means of a radial tube 
are rendered self-gravitating, are then filled with a_ sufficient 
quantity of water to enable them to sink, and are lowered one on 
each side of the sunken vessel. By means of powerful hydraulic 
apparatus on board the attendant steamers air is pumped down into 
the cylinders, so as to displace the water ; and pontoons and vessel, 
assisted by lifting apparatus on board the steamer, rise gredually to 
the surface together. ‘The pontoons in question have beer built by 
Messrs. Galloway and Lord,of Knot Mill, and are the smallest size 
it is intended to make, being 70ft. long and 8ft. in diameter. These 
comparatively small cylinders, however, represent a lifting power of 
300 tons dead weight, which would be equivalent to the rea. weight 
of a vessel of 700 or 800 tons burthen. They were subjected to 
hydraulic pressure to the extent of 35 1b. to the square inch, and 
sustained that pressure without injury. 

The half year being now pretty well advanced we give, as has 
been customary for several previous hali years, a tabular statement 
of the traffic acquired on the leading railway systems. The figures 
_ presented indicate, it will be observed, very chequered re- 
sults :— 


Company, 1860 
aa ee ee oo £221,860 
Eastern Counties... .. 0... oe ee 484,773 

eae 497,276 


97,812 





Great Western .. .. .. 
Lancashire and Yorkshire... 
Brighton and South Coast 
London and North-Western 
London and South-Western . 
Manchester, Sheffield, &c. . 
CNG ks ae <a es 4 






Great Northern .. .. .. : 


395,485 


North-Eastern ., 4... 
South-Eastern .. .. 4. 





S349,6U3 2. 22 oe 


These returns, it must be admitted, reflect pretty accurately 
manufacturing depression and agricultural prosperity. Capital 
accounts being, however, always on the increase, we fear most rail- 
way shareholders will have to look out for smaller dividends next 
February. The little “ spurt” on the Eastern Connties has induced 
the direction to raise new capital to the extent of £744,000. 


It is stated that the six blast furnaces, cottages, and working 
plant of the Workingham Hematite Iron Company (Limited), 


£24,100, the price being about one-half the orginal cost. The con- 
cern has been bought for a new company, with which Messrs. 
Lindow, the extensive iron ore proprietors, are connected. 

The movement of pig iron from Scottish ports this year shows a 
decided increase, having recovered during the last few weeks from 
the depression which prevailed in August and September, although 
in the week ending Saturday a falling-off is again apparent. The 
monthly export, from the commencement of the year, has been as 
follows:— 

1861. 1860. 
Tons. Tons. 
January .o co cogeoe co co cohice 31,519 .. 32,454 
February «c +c cc se cc co co co 20,988 «- 25,278 
Mardhh.c cc co cc ce cf cc co co 68,558 op 66,928 
April .. oe oc 06 c+ of co oe ce 62,622 .. 50,585 
May .c oe co oe oe co ce co ce 65,637 .. 54,488 
TD cc ts 6s se ee oe ee ee oe Ee oo Ce 
Galy oc co co co co oe ce co co 6,008 oo 06 
August .. se ss ce of os oF oc 54,460 .. 64,216 
September... co cc cc cc co ce co 39,516 .. 52,697 
Qetober .. oc oc cc oo co co co 49,086 oe 37,906 
Week ending November? .. .. «. «- 13,345 .. 11,429 
Tic we ce ap SE os 
The general result has been shipments this year to the extent of 
519,023 tons, as compared with 486,826 tons in the corresponding 
period of 1860, showing an increase of 32,197 tons. 

Advices from Glasgow note the launch of several large iron sail- 
ing vessels of a high class; also the removal of the Black Prince 
from Victoria Harbour to the tail of the Bank. The Black Prince, 
which draws 23ft. of water, dropped her anchor outside the Hogue, 
and now lies a quarter of a mile from a landing place, and fully a 
mile from the works on the east quay of Victoria Harbour. Com- 
munication is kept up between the ship and the harbour by means of 
the Clyde Shipping Company's tugs. Upwards of 1,300 men are 
employed in completing the vessel, 


” ” 








Tue Caxapran Om Trarric.—There are now in that part of the 
Black Creek known as “the oil region” 100 wells, the least pro- 
ductive of which are estimated at what are called “ ten barrel wells,” 
that is, yielding ten barrels a day ; and as many of those wells yield 
a much larger quantity, such, for instance, as the one belonging to 
Messrs. Williams and Co., which yielded seventy barrels a day, 
without any apparent diminution of the quantity in the well, as long 
as it was pumped, which was until they had every vessel that would 
hold oil filled, ten barrels per well may be safely taken as an average, 
which would give 1,000 barrels per day. And as, according to the 
correspondent of the Toronto Globe, there are 400 wells, including 
those in course of being sunk; and as a failure is scarcely knownin 
the diggings, that amount may be safely doubled for all purposes of 
calculation, and the yield may be called 2,000 barrels per diem. The 
cost of production is estimated at from 25 to 30 cents per gallon, 
and as a market at Detroit is readily found at from 50 to 60 cents, 
the margin of profit is very handsome. 

Foreign anp Conontan Jortincs.—The total cost to Paris of the 
improvements executed in that capital during the last ten years is 
estimated at the vast sum of £319,154,000.—An officiai report has 
been issued, by Colonel Romanoff, chief of the telegraphic depart- 
ment in Eastern Siberia, who is at present at New York, as the 
special agent of the Russian Government, and who will, on his 
return to St. Petersburg, report his plan of the ultimate union of 
Europe and America, by the overland route. Mr. Collins, the 
American agent for the Amoor, has already proposed a project to the 
Russian Government, and also to Congress and the Canadian Parlia- 
ment, and the Russian Government has authorised him to make a 
survey over Russian and Asiatic territories, for the purpose of 
determining the most practicable route. ‘lhe order of the Russian 
Government is said to be that the Pacific at the Amoor, as well as at 
three other points down to the east and most southern outposts of 
Russia on the Asiatic side of the Pacific, must be in telegraphic 
union with St. Petersburg in [the year 1864.—The maritime pre- 
fect at Toulon has received orders to disarm and lay up in 
ordinary three steam frigates, and two steam transports. — A 
machine for printing music, and ensuring the constant re- 
petition of the tones produced, is now on exhibition at 
Florence. It is said to have been invented at Padua, and exe- 
cuted for the Marchesa Barbo, to be affixed to one of Erard’s grand 
pianos. Its construction is not made public, but it is said to be 
apparently simple, and easy of application.—A Turin letter says :— 
“M. Lesseps was here yesterday. He tells{all whom it may concern 
that the great work of the Suez Canal is proceeding with great 
activity, notwithstanding the obstacles and difficulties thrown in his 
way. Within eight months he assures us he will be able te float a 
boat on the blended waters of the Red and Mediterranean Seas from 
end to end, and in six years the canal will have depth enough for 
large steamers, and even for the Great Eastern itself. What ground 
there may be for these bright anticipations I know not, but it is 
certain that any man expressing misgivings as to the final results of 
M. Lesseps’ enterprise is looked upon as little better than a heretic 
in Italy."—The trade of Bombay, as appears from the report of the 
Commissioner of Customs for 1860-61, amounts to more than 
£38,000,000 sterling, showing an increase of £2,700,000 over the 
year 1859-60. This large increase has been wholly in the export 
trade. 

A New Minrary Sienau.—A singular and beautiful experiment, 
likely to prove of much service in our future wars, in telegraphing 
information by night to distant points, was tested by the Ordnance 
Select Committee on Tuesday week, with the assistance of the in- 
ventor, Captain Bolton, 12th Regiment. Captain Bolton proposed, 
with a lantern fitted up to burn lime light of intense brilliancy (and 
which, by means of a shutter turning on a simple hinge, can be let 
off or on instantaneously at pleasure), to flash across long spaces or 
intervals, words and sentences constructed by stops and pauses of 
light and darkness alternately. ‘I'wo small reservoirs, one filled 
with compressed hydrogen and the other with compressed oxygen 
gas, are connected by flexible tubes with the interior of the lantern, 
and the gases uniting and passing through the pipe of gauze wire 
just in front of the lime ball, impinge upon it thus mingled, and 
constitute a point of light almost too dazzling to be looked at with 
the unprotected eye. ‘The alphabet is constructed exactly on the 
same principles of other telegraphic communications; the letter 
A, for instance, being a dot (-) or sudden flash, and a bar 
) of the length of three flashes or points; B, a bar and 
three points, or a long flash and three quick flashes; S, three 
quick flashes only; 0, three bars or long flashes, and so on. 
The numerals are also provided for, and a few useful words, such 
as urgent, alarm, wait, repeat, kc. The light is one white light 
only. On Tuesday night Colonel St. George, with Colonel Lefroy 
and the inventor, took up a central position in the Crystal Palace at 
Sydenham, from which they telegraphed to Colonels Baines and 
Campbell and Lieutenant Noble, on the top of the church tower of 
Harrow-on-the-Hill on the north-east ; and with Colonel Robertson 
and Mr. Behenna on the north-west. At half-past eight the signal- 
ling began on all sides with the lanterns, the night being fine and 
starry; and messages passed between Shooter's-hill and the Palace 
with the greatest rapidity, the distance, as the crow flies, being about 
seven miles; but a difliculty was experienced between Harrow and 
the Palace, where the distance was nearly fourteen miles, on account 
of the London fog and smoke, through which the light was not quite 
able to penetrate ; but sufficient experience was gained to prove that 
at the longer distance nothing but this foggy atmosphere would 
have prevented the signals from being carried out. The manner in 
which the flashes and pauses were understood and read off by the 
operators into words and sentences, and which, of course, to 
spectators would have been quite incomprehensible, was truly 
marvellous; and, of course, the code of signalling, if discovered by 
; an enemy, can be changed ad libitum.—Army and Navy Gazette 














PRICES CURRENT OF METALS. 


on the north side of Workington Harbour, have been sold for | British Metals are quoted Free on Board ; Foreign in bond.—Extra sizes 


charged for at the rates agreed by the trade. Broke’ i 
charged for buying except on Denton Tin. ee 

































oO ers zsa D" 
IRON, English Bar and Bolt: — IRON, § sig 
in London -prin 5150 3 al area ns }orin noo, 
in Wales.. » 5 00 ,, Russian CCN D toarrive,, 16 9 0 ,, 
in Liverpool .... » 8300 , STEEL, Swedish Keg, ham, ,, 1410 0 2} 
& Staffordshire o 700 & Ditto, rolled... semen 
Be lSheet, snglysris , 8100 ,, , 0” 
bee D TEE w lo 00 ,, 6 nett 
= 3 /Hoop..... Bat a ee arr 5 0 
28 |Rod, round’ EoS= |, 700 4 H ‘. 
2 | Nail Rod. sq % 2 » 750 |, | ZING in a "94003 
SHIPPING IRON COPPER, Tile, 14 to 281b. ,, 10210 0 3 
700 2% Tough Cake.........+.+ » 10210 O11 
Sheet, Single 8150 , Sheathing and Lolts --prib, 0 O13 
3050 , Bheet..ccevecceee seoee pp O Hi fe 
Hoop....... 850 ,, . of 2. 
Rod. Round. z : 89 «© » 00% = 
NailRod. Square. 73", 7.50 4 sees 0 0 OH” 
IRON, Rails, in Wales,cash, 5100 nett m..prtn 98 0 6 
» « months, 5126 ,, do. .. 100 0 @ 
Old,tocutup, O V0 ,, 0 
Railway Chairs,in Wales, 4 00 ,, 
- inClyde , 3150 ,, 0 
Pig No.1, inClyde.... ,» 2 36 , Sheet .. Ties 
S5ths No. 1 & 2-5ths 389 TIN, English Bloc Pe 
DO sevccresne * * ge eo; 
No.1, in Wales...... , 3 89 ,, Refined ,, .. 0” 
No.1l,in TyneandTees ,, 2120 ,, Foreign Banca ... i) sa 
Ditto, Forge ........ ° 90 Straits ........ A 
Staffordshire Forge Pig TIN PLATES, Ch “ 
(all Mine), at ae » 3100 , coal, 1 ape 
forks, y., nom, Ditto 1X a 
Welsh Forge Pig (all 3 50 Coke, IC 'e. 
Mine), atthe Port ..f ” ” Ditto 1X oe '¢é,. 
Acadian Pig, Charcoal... ,, 7100 ,, Do. at Newport, 1s. pr bx less a 
Scotch Pig, No. 1, in 300 Do, at L’ pool, 6d, - 
London . eevee yy ” bad CANADA, Plates 12 0 62 
QUICKSILVER . 7003 





RalLs continue firmly quoted at £5 7s. 6d. to £5 10s. f.0.b. in Wales, 

Scotcu Pie Iron has experienced a slight decline this week, a fair 
amount of business done in Glasgow down to 48s. 9d., at which the market 
closes for cash, and 49s, 6d. for three months open, Mixed Nos. Warrants. 

SPELTER.—Notwithstanding the increase in the stock, and the large ar- 
rivals, the price keeps firm at £19 Zs. 6d. on the spot. 

CopPEeR.—In good request. 

Leap.—In good demand and quoted higher | Best English cannot be 
bought under £20 5s., but W.B. is quoted £21, which is 5s. lower. 

Tin.—Fair demand for English. Foreign has been more inquired for 
this week, and some larger sales are reported in both Banca and Straits, 
and prices are quoted higher. 

November 4th, 1861. MoatTE AnD Co., 65, Old Broad-street, London. 


PRICES CURRENT OF TIMBER. 
1860. | 1861. 1860, | 1861 
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joa. 
Teak.cccscccsseees 151017 6/15 016 O | Yel. pine, per reduced. 
Quebec, redpine.. 310 410) 3 5 4 © || Canada, Ist quality i7 20 18 10/ 171019 0 
yellow pines. 3 0 4 0) 3 0 315 2nd do .. 12 01210 123 013 0 
St John, N.B.,yel. 5 0 510) 5 0 6 0 Archangel, yellow. 13 014 0 14 015 © 
Quebec, oak, white 5 0 510) 5 0 510 | St. Petersbg. yel... 12 0 1310 | 12101310 
i .310 4 0| 40 4 5 | Finland.......... 9 010 0! 9101010 
-0 0000/0000 emel oc cccccece 10 015 0/10 015 0 
310 415] 310 415 | Gothenburg, yel... 10 01110/10 012 0 
310 6 0} 310 6 O white 91010 0 91011 0 
215 310| 3 0 4 0 | Gefte, yellow .... 10 011 0/11 01210 
310 4 0! 310 4 O | Soderhamn ... .. 10 01010 | 11 01210 
3 5 310) 310 315 | Christionta. per O ) 
210 215/315 3.0 | itby sby9hos 025 0/22 028 0 
P 50 : 0 ; 4 6 0 | wea os eeee aoe 
yl. pine 5 0 0 60 eck plank, Dats 
> Let ong 4 oo00;0000) ens in T 01414) 01516 
Lathwood, Dantz,fm6 0 6 10 10 5 © | Staves, per standard M 
Bt. Feters.8 0 810) 9101010 | Quebec, pipe .... 60 0 700) 50 0 600 
Deals, per C., 12 ft. ~ fe | ii oe.w il ua puncheon 16 v 180/16 0 150 
Quebec, wht. spruce oO} altic, crown 7, 7, 
Sc Johawhtrprucel3 016 0115 017 0 } 160 01700 1700 180 
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SCOTCH PIG IRON REPORT. 


8. . 
No. 1 Gartsherrie .. .. 58 0 f.0.b Glasgow. 
1 48 93 do, 





i gas . =a 
M. Nos. Do. co oe BS yy do. 
WARRANTS. 


» 
y Cash prompt, .. .. 49 0 per ton, 
8-5ths No. 1 and 1 mo. open, : co os 49 3 do. 


2-5ths », 3 .. 2 mos. 49 6 do. 
~ ey 99 co ee g 
GLB. . so sc ws OE 
MANUFACTURED IRON. 
Zs. d. 
Bars, Govan .. «oc o o 7 0 0 
» Common ww wv 2 8 
Drumpellar, Common .. .. 617 6 
Do. est on ce os TIT C 
Plates and Sheets .. .. «- 9 0 0 to £10. 
Rails i es a oe oe SF SOS 
Pipes maa a ws oe COD 
Chaires 1c oe of of « £90 0 
G.ascow, 13th November, 1861. 


The pig iron market contmues much depressed, and the downward 
tendency is really strong, but as it is almost exclusively owing to the great 
exertions of parties operating for a fall, and who have, consequently, large 
parcels of iron to buy, it is quite possible very little change may take place 
in priees. 

To-day the market is quiet at 48s. 104d. cash, nominally. 

The export demand is slack. 

Exports last week were 9,972 tons, against 11,072 tons in the corre- 
sponding week of last year. 

Suaw, Tuomson, and Moorek, Metal Brokers. 








Benson’s Watcnes ANd Crocxs.—“ Perfection of mechanism.”— 
Morning Post. Gold watches 5 to 100 guineas; silver watches, 
2 to 50 guineas. Benson's new Illustrated Pamphlet, free for two 
stamps, descriptive of every construction of watch, enables persons 
in any part of the world to select, with the greatest certainty, the 
watch best adapted to their use. Watches sent free by post on the 
receipt of a remittance. J. W. Benson, 33 and 34, Ludgate-hill, 
and 46 and 47, Cornhill, London, E.C. Established 1749.—Aby. 


Sup CANAL FROM AMSTERDAM TO THE SeA.—Our Dutch corre- 
spondent writes:—‘It appears that the important question of 
cutting the long-talked-of navigable ship canal from this city to the 
sea, through the narrow strip of land that runs up the Helder, has 
been settled in a manner least expected; for whilst the Government 
has invariably refused to admit the principle of confiding the execu- 
tion of so important a work to any private individual or company— 
a great number of projects and proposals from such having been 
received from time to time, and consistently rejected—considering 
that a work of such magnitude and importance to the trade and navi- 
gation of this city should be undertaken by the Government, and 
executed at the public expense as a vast national improvement, the 
people were rather disagreeably surprised a few days ago at the 
announcement that the king had granted a concession to a private in- 
dividual—one Mr. J. G. Jaeger, of this city—for the construction of the 
canal under very favourable conditions, and that his Majesty signed 
the document previous to his departure for the visit to France. The 
particulars are not yet fully known, but it has transpired that the 
Government grants the concessionaire an unconditional guarantee 
of 44 per cent. interest on eighteen millions of florins—amounting 
to 81v,000 florins annually—during the progress of the works, and 
till the completion of the canal. On the whole, however, it cannot 
be denied that the intelligence has made a favourable impression 
here, though it is to be expected that the people of Rotterdam will 
make a great cry out, and perhaps even enter a formal protest against 
it; as there is now every chance of this great national improvement 
being speedily executed, and a short and direct cut made to the sea 
at its nearest part, thus saving a distance of nearly 100 miles, to say 
nothing of the danger and expense of the navigation hitherto, in 
having to make so great a circuit to approach this city for all vessels 
coming from the westward, including the homeward-bound East 
Indiamen.”—London and China Telegraph. 
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PERKINS AND WILLIAMSON’S HIGH-PRESSURE ENGINES. 
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WTI LET, 


Ar the meeting of the Institution of Mechanical Engineers, at 
Birmingham, May 2nd, 1861, the following paper, “ Ona Boiler, 
Engine, and Surface Condenser, for very High Pressure Steam with 
Great Expansion,” by Alexander W. Williamson, Ph. D., and Mr. 
Loftus Perkins, of London, was read :— 

The boiler, engine, and surface condenser, forming the subject of 
the present paper, have been designed, constructed, and worked by 
the authors with a view to promoting the adoption of very high 
pressure steam with great expansion: the engine is of 6U-horse 
power, and works ata pressure of 500 lb. per square inch, as it was 
thought desirable to adopt at once appliances suited for considerably 
higher pressures than those proposed for general use. Although, 
however, it has been endeavoured to make a boiler which would be 
safe at any attainable steam pressure, it is not considered necessary 
by the authors for the present requirements of steam engines to use 
pressures above 140 lb. to 160 Ib. per square inch; and the practical 
object of the present paper is to give substantial grounds for confi- 
dence in working at such moderate pressures, and to show how, 
with steam at these moderate pressures, engines free from the 
most serious drawbacks of ordinary expansive engines can be 
made to work with aconsumption of 1 Ib. to 1} Ib. of coal per horse 
power per hour. As the use of impure fresh water or of salt 
water is attended with a variety of inconveniences and disadvantages, 
which are more serious the higher the pressure that the boiler is 
worked at, it appears indispensable to use a surface condenser for 
anengine working at high pressure, so as to condense in a pure 
state all the steam that goes out of the boiler, and supply nothing but 
distilled water by the feed pump: and several important incidental 
advantages are gained by this plan. 

The boiler, shown in Figs. 1 and 2, consists of a number of 
horizontal straight wrought iron tubes A, welded up at the ends, 
and connected with one another by smaller vertical pipes B, as 
shown enlarged in Fig. 6. These tubes contain the water to be 
evaporated, and the steam, whilst the fire is outside them. It is 
essential that the larger tubes be horizontal or nesrly so, and that 
each of them be connected to the next tube by means of two of the 
connecting pipes. The boiler contains five layers of the larger 
tubes of 2jin. internal diameter, and 3 in. external; the connecting 
pipes are j-in. internal diameter, and 1}-in. external. In working 
the water level is in the middle layer of tubes, as shown by the 
dotted line in Figs. 1 and 2; it remains free from the violent undu- 
lations which occur frequently in boilers where the internal space is 
not divided off. It is probable that a circulation establishes itself in 
the water, which rises with the bubbles of steam through the vertical 
connecting pipe at one end of the tube and descends by itself through 
that at the other. The hot gases from the fire pass backwards and 
forwards between the layers of tubes, as shown by the arrows in Fig. 2, 
and remain long enough in contact with them to allow of a very 
good absorption of the heat. In another similar boiler used for 
some time there were eight layers of tubes above the fire. The 
boiler is thus made up of a number of vertical subdivisions ar- 
ranged side by side, each containing five to eight parallel tubes. 
The several sections are all connected together at the bottom 
by means of across tube C with connecting pipes to each sec- 
tion, through which the water finds the same level in all the sec- 
tions. The steam is taken off through a similar cross tube D at 
the top of the boiler, with a connecting pipe to the highest tube of 
each section. All the sections are proved, with water pressure up to 
3,000 Ib. per square inch. 

The boiler has about 12 square feet of grate surface, but the total 
area of the air yy between the bars does not amount to more 
than is supplied by 6 square feet cf ordinary grate surface; and, 


accordingly, the fire is large but slack. The total heating surface 
amounts to 882 square feet. Thecapacity is about 40 cubic feet, 
half of which is water space and half steam room. The whole 
boiler is firmly held together by cast iron girders, and encased in 
non-conducting side and top made of four thicknesses of light 
plate rivetted together and kept about 3-in. apart by ferrules, so as 
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to form three closed air chambers. This arrangement is specially 
adapted for marine boilers. 

The flue from the boiler is made to pass through a box E, 
Figs. 3 and 4, containing the three cylinders of the engine, passing 
first down the small or high pressure cylinder F, then up the middle 
one G, and finally acting on the low pressure cylinder H. The 
temperature of the gases in this box varies from 400 deg. to 500 deg. 
Fah. After leaving the box they pass downwards through a vertical 
square flue 10ft. long, giving up their remaining heat to the feed- 
water which is forced up through a wrought iron coil of 3-in. pipe 
contained in the flue, having 200 square feet of heating surface. At 
the bottom of this flue the gases enter a vertical iron funnel of 40ft. 
height and 24in. diameter. The heat is so completely abstracted by 
the feed-water coil that after leaving it the gases have never been 
found hotter than 100 deg. Fah. 

This small quantity of heat in the chimney gave sufficient draught 
to cause the evaporation of 8} cubic feet of water per hour in the 
boiler; but by the aid of a small fan, driven by a belt from the 
main shaft of the engine, the evaporation was usually kept at 
15 cubic fect per hour. The evaporating power of the boiler was 
tested by means of a water meter, and in an experiment of five 
hours’ duration 390 Ib. of anthracite coal evaporated 420 gallons of 
water, which is about 10} lb. of water per lb. of coal. There is no 
doubt that a larger boiler, with smaller proportionate loss of heat 
by radiation to the outer air, would give a still more favourable 
result. 

The great strength of this construction of boiler is the result of 
its being in reality an aggregate of a number of very small 
boilers. It absorbs the heat from the fire with the facility of a 
moderate thickness of iron, Zin., without ever having a calcareous 
lining to keep the water away from the hot metal, while, at high 
pressures, it is exposed to less strain than ordinary boilers at com- 
paratively low pressures. ‘Thus the shell of a cylindrical boiler of 
oft. diameter, or twenty-six times the internal diameter of 

these tubes, will be exposed to twenty-six times as great 
a strain as the sides of the tubes when containing steam 
of the same pressure; or, at 19 Ib. pressure, it will have as great 
a strain as the tubes at 500 Ib. But even if tubular boilers 
were made so thin as to be equally liable to give way with large 
boilers they would still be much safer to use ; for, if one of the tubes 
were to be destroyed, the water from the neighbouring tubes would 








be driven out through the small connecting pipes, by which it is in 
communication with the rest of the boiler, in a very quiet sort of way 
compared with that in which the contents of a large boiler are thrown 
out when one of its ends gives way or itsshell is rent open. In fact 
explosions in the ordinary sense of the word are impossible with these 
tubular boilers. It is well known that tubes are more effective and 
safe when containing the water and steam within them than when 
containing the hot gases from the furnace and exposed to an external 
pressure of the surrounding steam, since the tenacit, of wrought iron 
is greater than its stiffness. ‘The tubular boilers also admit of being 
easily and speedily repaired, by taking outa defective section and re- 
placing it by a fresh section or by new tubes kept in store for such con- 
tingencies. So little space is taken up by the tubes of these boilers 
that more space can be afforded for the flues and firegrate surface 
than usual; and the whole space occupied is only about half that 
taken up by plate boilers of equal mechanical power. 

The engine shown in Figs. 3 and 4 is of 60-horse power, and 
works ata pressure of 5001b. per square inch. It consists of three 
single-acting cylinders of 12-in. stroke, all attached to a single cross- 
head I, with a connecting-rod at each end, to the crank-shaft K. 
The steam passes through the three cylinders successively, the 
down-stroke being made by the simultaneous action of the first and 
third cylinders F and H, and the up-stroke by the action of the 
middle cylinder G alone; so that the three attached to the same cross- 
head act, as regards the rotation of the shaft, like one cylinder. 

The diagram Fig. 7 is a vertical section of the three cylinders to 
a larger scale, showing the position of the valves during the up- 
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stroke. The steam, after having expanded in the down-stroke 
above the piston of the first cylinder F of 6in, diameter, is allowed 
by the lifting of the conical valve M to _— under the piston of the 
second cylinder G of 1din. diameter, and at the same time under the 
piston of the first; so that during the up stroke or working stroke of 
the second piston, the piston of the first cylinder is in equilibrium, and 
the steam is expanding into the second cylinder of six times the area. 
The valve M between these cylinders then closes, leaving open the 
passage between the bottoms of both, while the first cylinder F is re- 
ceiving a fresh supply of steam from the boiler through the steam 
valve L. Atthe same time the valve N between the second and third 
cylinders G and H is lifted and the steam allowed to pass above the 
pistons of both these cylinders, leaving the second piston in equnili- 
brium and driving the third piston down, In the down stroke, there- 
fore, there is the same pressure of steam in the top of the third cylinder 
H, in both ends of second cylinder G, and in the bottom of the first 
cylinder F. The bottom of the third cylinder is constantly in com- 
munication with the vacuum of the condenser. The third cylinder is 
of the same diameter as the second, so that at the end of the down 
stroke the steam has expanded to about twelve times the volume of the 
first cylinder. When the down-stroke is completed the conical 
exhaust valve O allows the steam from the top of the third cylinder, 
and also from the top of the second, to escape into the surface con- 
denser P, Fig. 3, whilst the valve N between the second and third 
cylinders falls to its seat, closing “rT” between the bottom of 
the second and the tops of both. he whole effect, therefore, of 
this arrangement, which works with great simplicity, is that in the 
up-stroke the first and third pistons are in equilibrium, and the 
second piston has the vacuum on the top of it; and in the down- 
stroke the second piston is in equilibrium, and the first piston works 
against a back pressure equal to the pressure of the steam on the 
top of the third piston. 

The indicator diagrams from the three cylinders are shown in 
Figs. 8 and 9. That from the first cylinder, Fig. 8, was taken from 
the passage between the first and second cylinders at the point R, 
Fig. 7, since there was not room for fixing the indicator on the small 
cover of the first cylinder. The cylinders being all single-acting, 
with the pistons in equilibrium during the return stroke, the exhaust 
line in each diagram represents the back pressure on the opposite 
side of the piston during the working stroke, so that each diagram 
represents completely the effective pressure in each cylinder, as in 
diagrams taken from ordinary double-acting cylinders. In Fig. 8 
the back pressure on the bottom of the first piston during the down~- 
stroke is the same as the working pressure on the top of the third, as 
already explained, while the bottom of the third cylinder is open to 
the condenser ; and in Fig. 9 the up-stroke of the second cylinder is 
made against the vacuum of the condenser. 

When the steam in the first cylinder is allowed te expand to four 
times its original volume during the down stroke, it has expanded 
| to seven times as much, or twenty-eight times its original volume 
| by the end of the up stroke of the second cylinder; and hence 
| a considerable fall of temperature necessarily takes place jn the 

steam, with a consequent abstraction of heat from the inside 
of the first cylinder, and also from the bottom of the second, 
which is still further cooled by the expansion of the steam 
| in the third cylinder to 48 times its original volume. Not only are 
the two last cylinders cooled by contact with steam which has lost 
heat by great expansion and is reduced to a temperature consider- 
| ably lower than that at which it entered the first cylinder, but still 
more by the evaporation at low pressures of the water deposited at 
the beginning of the stroke by the condensation of steam upon tho 
cooled sides of the cylinders. That water is contained in the 
bottom of the second cylinder was proved by inserting a screw cock 
at the lowest part of the passage between. the second and third 
cylinders ; and another proof is given by the remarkable fact that 
the quaniity of steam calculated from the end of the indicator 
diagram of each successive cylinder is 63 cubic feet from the first, 
9} cubic feet from the second, and nearly 14 cubic fect from the 
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third, showing that steam is condensed at the beginning of the 
stroke of the first and second cylinders, and subsequently evapo- 
rates into the next cylinder. The first and second cylinders 
together condense about half the steam, a proportion which pro- 
bably does not exceed the condensation of many condensing engines 
of far less expansion; yet on account of the higher initial pressure 
of steam the consumption of coal per horse-power is only about 
1} Ib. per hour. 

The engine was made to run fast in order to allow little time for 
evaporation of internal moisture in the cylinders between the 
strokes; and in all respects gives the most favourable trial to the 
principle of great expansion from a high pressure through a succes- 
sion of cylinders communicating directly with each other. In order 
to preserve from injury the cotton packing of the rod that lifts the 
steam valve L, Fig. 7, of the first cylinder, which is exposed to steam 
of very high temperature, a horizontal cast iron tube about 18in. 
long is fixed tothe valve chest above the cylinder, containing a steel 
shaft with a cam on its inner end which lifts the valve. The shaft 
nearly fills the cast irou tube, aud all escape of steam is prevented 
by a stuffing box packed with cotton at the outer end of the tube, 
which always remains cold since there is no passage of steam 
through the tube. This plan of lifting the valve is found perfectly 
effective and convenient. 

For constructing larger engines to expand a greater number of 
times effectively, the arrangement that is most advantageous depends 
upon the initial pressure of steam. If steam is used at 500 Ib. 
initial pressure, it is thought best first to expand it down to about 
1251b. pressure in a couple of single-acting cylinders, connected 
either on opposite cranks or at opposite ends of a lever, so as to be 
equivalent in their action to one double-acting cylinder. The 
valves would be conical valves lifted in the manner described 
above. From 126 1b. the steam may then be expanded down 
further through a suecession of double-acting cylinders with ordi- 
nary slide valves. 

But for most purposes there is no doubt that sufficient economy 
of fuel can be attaine iby working at an initial pressure of 160 Ib., 
and by expanding the steam about sixteen times, if it be done 

woperly ; and the ap liances for this purpose are of the simplest 
Kind involving mo sovelty of construction but merely of 
arrangement. It is svméitted that the mechanical and physical 
defects of all existing ary cements for getting more work 
than usual out of steam, by making it expand many times in 
one cylinder, may be avoided, and their object more fully carried 
out by four common double-acting cylinders with simple slide 
valves. ‘lhe cylinders would be of the same stroke, with areas 
in the proportion of 1, 2, 4, and 8, connected to four cranks on the 
same shaft, and with moderate sized tubular steam chambers to dry 
and slightly superheat the steam between each cylinder. By making 
the first and second cylinders work on opposite cranks and close to 
each other one would be pulling up while the other is pushing down, 
thus neutralising the friction on the main journals. The third and 
fourth cylinders would likewise work on opposite eranks, set at right 
angles to the first pair, s¢ to distribute the power with uniformity 
throughout the whole revolution, the steam being cut off in each 
cylinder at two-thirds of the stroke, Each eylinder communicates 
with the next by means of a steam chamber, ecmposed of drawn 
tubes connected together in the same manner as the tubes in the 
boiler already deseribed, and placed in the flue from the boiler for the 
purpose of superheating the steam to maintain the initial temperature 
throughout the whole expansion. Each steam chamber supplies steam 
to the next cylinder during the first part of the stroke, until the slide 
valve cuts it off, and allows the steam to expand daring the remainder 
of the stroke; and in each stroke as much steam is supplied to the 
chamber from the preceding cylinder as goes out into the next 
cylinder. ‘Thus the supply of steam to the second cylinder being 
cut off at two-thirds of its stroke, which is also two-thirds of the 
exhaust stroke of the first cylinder, the remaining steam in the first 
cylinder and the intervening chamber is compressed into the 
chamber during the remaining third of the stroke, its pressure being 
thereby raised to the original pressure in that chamber, so that the 
next and each succeeding stroke of the second cylinder commences 
with the same pressure of steam. A similar process is carried out 
in the remaining cylinders and steam chambers. 

When steam, in expanding through a succession of cylinders with 
intervening steam chambers, leaves each cylinder at the same pres- 
sure as the steam in the chamber into which it passes, it necessarily 
gives theoretically the same gross work on the pistons as if it ex- 
panded to the same amount in a single cylinder. Practically, how- 
ever, it is impossible to expand so much as sixteen times in one 
cylinder without introducing many serious evils which bring down 
the power vo a mere fraction of its theoretical amount; whereas the 
expansion of the steam to double its volume in one cylinder can be 
carried out without difficulty or inconvenience. 

The degree to which the steam will be superheated in the inter- 
mediate steam chambers depends on the temperature of the flue in 
which they are placed; but as the tubular boiler exposes a large 
extent of heating surface to the action of the hot gases from the fire 
before they come in contact with the steam chambers, no incon- 
venient amount of superheating is likely to occur, nor any burning 
out of the chambers. It is desirable to arrange the superheaters so 
that the hot gases may come in contact with them in the same 
order in which the steam goes through them, so as to act last on the 
coolest steam chamber, 

The surface condenser used with the engine previously described 
is shown in Fig. 3. It consists of a number of straight wrought 
iron tubes fixed vertically in a chamber P, closed at the upper ends 
and screwed by their open ends into a thick plate at the bottom, 
as shown enlarged to one-quarter full size in Fig. 5. These tubes 
contain the cold water, which circulates rapidly through them, and 
their outer surfaces are exposed to the steam to be condensed. Each 
of the tubes contains a smaller tube open at both ends, and through 
this inner tube the condensing water is driven up by the pump 5, 
Vig. 3, to the top of the outer tube, and then descends through the 
annular space between the tubes, as shown by the arrows in Fig. 5 
The object of this arrangement is to prevent the possibility of any 
straining and consequent leakage of the tubes from heating or unequal 
expansion, by having all the tubes fixed at one end only, with the 
other end left free. The condenser in use has about 20 square feet 
of cooling surface for every cubic foot of water condensed per hour, 
and the vacuum obtained by it varies from 26Jin. to 28)in. of mer- 
cury, notwithstanding that the air pump T, Fig. 4, is exceedingly 
sinall in proportion. 

An incidental but not unimportant advantage of using a surface 
condenser is that it keeps the water level in the boiler constant 
without any trouble to the engineer, by always returning to the 
boiler the exact quantity of water that has been taken out as steam, 
For circulating the water through the tubes of the condenser the 
arrangement best suited for marine engines is a lift: pump or air 
pump to draw the sea water through them, with a screw cock on the 
inlet pipe by which the supply of water can at pleasure be throttled ; 
so that, even if a leakage were to arise in the tubes of the condenser, 
no sea water could get in to mix with the distilled water, but, on the 
contrary, an outward leakage would occur if care were taken to 
keep the vacuum inside the tubes a little better than that in the eon- 
deuser. In order to supply the place of any distilled water that 
might escape by leakage or otherwise, a small still should be attached 
to the boiler, heated by means of a coil of steampipe, of which one 
end communicates with the steam room of the boiler, whilst the 
other is over the hot well, and is provided with a screw cock, As 
soon as this cock is allowed to drip cr run, the still will begin to 
work and replenish the boiler with distilled water through the usual 
channel of the condenser. 











A prosrsctus has been issued of the Corsican and Mediterranean 
Gas Company, with a capital of £25,000 in £10 shares. The object 
is to supply the chief towns of Corsica with gas, and concessions for 
the purpose have been obtained from the municipalities of Bastia 
and Ajaccio. The population of Bastia is stated to be 20,000, and 
that a Ajaccio 16,000. 








MANCHESTER LITERARY AND PHILOSO- 
PHICAL SOCIETY 


Nov. 12th, 1861. 
Dr. R. Anovs Satu, Vice-President, in the chair. 


Mr. E. W. Bryvey said that some years since he read a paper before 
the society, “On the Drift Deposits found near Blackpool,” which 
was afterwards printed in vol. x. (new series) of the Memoirs. In 
the gravel at Bispham, most probably the high level gravel of 
Mr. Prestwich, he found nineteen species of shells, all identical with 
those now found in the Irish Sea. He also stated that in the lowest 
bed of till there found, full of scored and striated rocks, he collected 
shells of the genera turritella, buccinum, nassa, dentalium, nucula, car- 
dium, and tellina. Owing to such shells found in these deposits not 
having so Arctic a character as those said to be found in other till beds, 
it has been supposed that they are of a more recent date than the 
glacial age of Forbes, or the pleistocene of Lyell. Professor King, 
of Queen's College, Galway, a geologist of high reputation, in his 
Synoptical Table of British Aqueous Rock Groups, &c., just pub- 
lished, classes the Blackpool fossils with post-pleistocene, as shell 
sands occurring just under deposits now forming around the shores 
of the British Islands, and immediately above the Devonshire raised 
beaches. The Blackpool gravels, near Bispham, are as good pleisto- 
cene as can be found in any of the high level gravels met with further 
inland, notwithstanding the fossils discovered in them, which are of 
the same kind, although not so numerous as those met with in the 
gravels of Bowdon, Cheshire, and the sands of Haigh, Lancashire. 
He also said that the lowest bed of till seen at Blackpool, and con- 
taining the shells previously alluded to, had all the physical characters 
of the Scottish, Irish, and North of England iceberg and glacial drift, 
and had been subject to considerable elevations since its deposition. 

Mr. R. D. Darbishire stad that he had lately found under undis- 
turbed clay at a considerable elevation on the southerly slope of 
Great Orme’s Head, a deposit of bones of different mammalia inter- 
mixed with shells of mytilus, littorina, and patella. He hoped to lay 
the results of further observations before the society on a future occa- 
sion. He supposed the deposit might be connected with the present or 
past existence of some “bone cave” in the limestone rock of the 
Head, 

He suggested, however, that possibly the bones and shells may 
have been the remnants of the cookery of former inhabitants of the 
district, and referred, in illustration, to the researches made amongst 
the Kjokkenmiddings on the coasts of Denmark. 

Dr. Joule, in reference to speculations on the thickness of the 
earth's crust, stated that he had some time ago received a letter from 
Professor Thomson, giving an account of the progress of investiga- 
tions calculated to throw light on this interesting subject. Professor 
Thomson finds that the equilibrium lunar tide m a solid glass globe 
(without mutual gravitation) of the same size as the earth is about 
five feet. Hence, from the phenomena of the actual tides of the ocean, it 
follows that the earth, as a whole, is more rigid than glass. The 
observations of Mallet, with experimental earthquakes, show that 
the earth’s crust is many times less rigid than glass. Hence Pro- 
fessor Thomson infers that the earth, as a whole, is many times 
more rigid than the rocks and strata on its surface. 

Dr. Crace Calvert stated that he wished to draw the attention of 
the manufacturing chemists of this district toa very simple and 
rapid method which had been devised by the eminent chemist 
M. Pelouze, Master of the Paris Mint, for determining the amount of 
sulphur existing in pyrites. He (Dr. Calvert) was induced to do so, 
believing that any process which would simplify the long and 
troublesome operations now followed to ascertain the value of this 
mineral would be useful to many members now present at this 
meeting. The process consists in mixing intimately together one 
part of pyrites, thoroughly pulverised in an agate mortar, with five 
parts of carbonate of soda, seven parts of chlorate of potass, and five 
parts of chloride of sodium, and placing the whole in an iron spoon, 
which is gradually carried to a dull red heat. Themass, when cold, 
is first washed with cold water and then with boiling water, until 
the whole of the soluble matter is removed; and this solution is 
tested with a standard solution of sulphuric acid. As 100 grains of 
carbonate of soda require 92°45 of monohydrated sulphuric acid, or 
8 O, H O, it follows that the quantity of soda in the carbonate of 
soda employed will decrease in proportion to the quantity of sulphur 
from the pyrites converted into sulphurie acid, which will have 
neutralised a corresponding quantity of the soda in the carbonate. 

This mode of assaying is so simple that the author states that he 
can determine, within 1 or 1} per cent., the value of a sample of 
pyrites in the space of an hour's time. 

M. Pelouze also states that, by employing the following proportions 
of the same materials, the manufacturer can determine the amount of 
sulphur in burnt pyrites. Five parts of the latter substance are 
mixed intimately with five parts of pure carbonate of soda and five 
parts of chloride of potash. 





RAILWAYS IN CHILI. 


Tue railway between Santiago, the capital, and Valparaiso, the 
seaport, of Chili, was projected in 1851, and the works commenced 
at Valparaiso in October, 1852. About thirty-two miles of the line 
have been open to the public for nearly five years. Unforeseen delays 
oceurred to stop all further progress until last month, when a con- 
tract was entered into by the Government and the present contractor 
for the works of the “ Southern Railway of Chili.” This contract 
obliges the contractor, Mr. Henry Meigs (an American), to deliver 
up the railway complete in three years, and the amount of the con- 
tract is 6,000,000 dols. 

A great deal of valuable time has been lost in discussions as to 
the best route between Valparaiso and Santiago. The question was 
at last decided, and the original line (surveyed and reported on by 
Mr. Allan Campbell) by the pass of the “ Tabon,” with some impor- 
tant modifications and improvements by the present engineer-in- 
chief, Mr. William Lloyd, was finally adopted. The works con- 
nected with the “Tabon Pass” are similar in character to the great 
inclines of the “Semmering ” and “ Bhore Ghauts.” 

The “Southern Railway of Chili,” mentioned above, is the main 
artery of the country, and it is proposed to extend it south from 
the capital a distance of 170 miles. About 52 miles have been open 
for traffic for three years, and the works of the extension are being 
rapidly carried on. The principal engineering works on this rail- 
way are the bridges, which are numerous and of considerable extent, 
to suit the sudden risings of the rivers in the floods of the rainy sea- 
son, and the floods caused by the melting of the snow in the Cordille- 
ras. The first 32 miles of this railway were constructed by Mr. Evans, 
an American engineer, and all the bridges are on the trussed sys 
known as Long's patent, and Bollman’s combinations of ca: 
wrought iron. The present engineer-in-chief, Mr, Cross-Buchanan, 
has adopted plate girders for all his bridges on the division under 
contract. Although perhaps not so elegant and light looking, the 
girder bridges are not less suitable to the country, and the 
difficulty of erecting and finishing them can be overcome by a judi- 
cious division of each girder Into pieces suited to the mode of trans- 
port into the interior. The first large bridge of this kind yet erected 
in Chili was opened for traffic on the 17th September last. It has 
nine spans of 9/ft., and was erected and finished in less than two 
months after the arrival of the first sections from the coast. 









Eneuisn Suip-Burtpers iy France.—It was lately stated in the 
French papers, which were, by the way, very angry on the subject, 
that the Messrs. Scott, of Greenock, iron ship-builders, had been 
intrusted to build three large screw steam vessels of great power and 
heavy tennage for the French Government; but it may not be 
generally known that the condition on which the contract was given 
was, thatthe vessels should be constructed in France, and, at the 
completion of the undertaking, the works, plant, &c., should be sold 
to the French Government.—Army and Nary Gazette. 








NOTES FROM NEW SOUTH WALES. 


_ THR Australian mail to hand this week brings us advices from 

New South Wales (which, after all, seems to be the most solidly 
established Australian colony) to September 21. It appears that the 
contemplated tremway in Pitt-street, Sydney, had been commenced, a 
contract for laying down the line having been taken by Mr. Faviell. 
The rail is din. in width, and the portion to be traversed by the 
wheels is 1}in. in width; the projection being the same on either 
side. The rails are reversible. Ironbark timber is used for the 
sleepers; the cross sleepers are 9ft. in length by 4in. in breadth 
and thickness, and are laid down at distances of éft. apart; and the 
longitudinal sleepers are 8in. in width and din. in depth. Upon 
these the rails are laid, and secured by means of treenails at the in- 
tersection of the cross sleepers, and intermediately between these by 
means of bolts clenched underneath the sleepers. A movement had 
been made for the construction of a tramway between Sydney and 
Botany Bay. At a meeting called to consider the subject, it was 
shown that important commercial advantages would attend the con- 
struction of such a tramway, in the speedy conveyance of fish caught 
in the bay, and also in the supply of coals to the Sydney market, 
the productive coal mines at Bellambi being within 30 miles of 
Botany Bay. It was represented that rails could be laid upon the 
present road at a very trifling cost; and, as the most desirable 
arrangement that could be come to between a proposed company and 
the Government, it was suggested that the company should construct 
the line for the Government from whom it should be leased at the 
same rate of interest that the Government would have to pay for 
debentures—five per cent. 

The question of railway extension continues to excite great inte- 
rest in the colony. A report on the subject, drawn up by Mr. 
Whitton, and laid on the table of the Legislative Assembly, relates 
principally to the cost of constructing cheap lines between Picton 
and Goulburn in the south, and between Penrith and Bathurst in 
the west, and enters into the comparative cost of lines to be worked 
by locomotive engines and by horse-power, an estimate of £3,000 a 
mile for the construction of a tramway, with £500 a mile for earth- 
works and bridges, having been submitted by the Government for 
his opinion. Mr. Whitton bases bis calculations upon the limitations 
of the gradients to 1 in 30, considering that steeper ascents would 
interfere with the satisfactory working of the lines ; and he assumes 
that, excepting only in regard to the width of the drainage, the 
works would have to be equally substantial upon a horse railway 
as upon a locomotive railway, and that the expense incurred 
would consequently be about the same. The line proposed for 
the southern extension from Picton to Goulburn, to be worked 
by locomotives, is 81 miles in length, and its estimated cost 
is £688,500, or at the rate of £8,500 per mile. It is shown 
by a detailed estimate that there might be a saving of £500 
a mile in the formation of the permanent way for a horse 
railway; but it is Mr. Whitton’s opinion that for less than 
the sum above mentioned it would not be practicable to construct 
any description of railway which could be serviceable to the 
colony, and the estimate of £3,500 a mile, upon which, it will be 
remembered, the Government proposed last year to construct 1,200 
miles of horse railways through the interior, is considered by the 
Engineer-in-Chief to have been merely a rough guess. The pro- 
posed extension of the Western line from Penrith to Bathurst is 
111 miles in length, and is estimated to cost £1,110,000, or at the 
rate of £10,000 per mile. Although the line crosses a very moun- 
tainous country, by means of adopting gradients of 1 in 30 
only 143 yards of tunnelling would be required. Mr. Whitton 
proceeds to make a calculation of the cost of haulage upon the two 
descriptions of railway, and the result he arrived at is, that while 
upon the gradients proposed for the railway, goods could be carried 
at 34d. per ton per mile by horse traction, they could be carried for 
1}d. per ton per mile by locomotives. Supposing the traflic be- 
tween Bathurst and Penrith to be 50,000 tons each way per annum, 
by the adoption of steam power upon the proposed lines there 
would be a saving annually of £310,0v0 upon the cost for haulage 
on the existing roads. ‘The traffic upon the Western road being 
estimated at 30,800 tons a year, if arate of sixpence per ton per 
mile were charged the receipts would amount to £158,972, which, 
after deducting charges of all descriptions, would yield a return at 
the rate of 5 per cent. interest on the cost of construction, besides 
leaving a large surplus to provide for renewals of way and works. 
This estimate is exclusive of the passenger traffic and of the receipts 
for the conveyance of the mails and of horses and other animals. 
Towards the conclusion of his report Mr. Whitton states that the 
sections of the lines to Bathurst and Goulburn, from which his esti- 
mates have been made, were those that were originally taken, but 
which were subsequently abandoned for more direct lines, with 
better gradients and works of a more costly and permanent charac- 
ter; it being stated, however, that the resources of this colony would 
not justify so large »n expenditure, the original sections had been 
reverted to and estimates prepared of lines of a less costly descrip- 
tion, involving steeper gradients and increased length. Mr. Whitton 
also states that, having carefully considered the advantages of the 
two systems, he has no hesitation in recommending the construction 
of the lines he describes, and that they be worked throughout by 
steam power. 

In his speech on opening the Colonial Parliament the Go- 
vernor, after alluding to the, adjustment of the differences which 
had surrounded the contracts undertaken by Sir M. Peto and Co., 
and to the probable completion before the end of next year of the 
lines now in course of construction, stated that a proposal for ex- 
tended railway works would be found in the estimates. ‘These had 
not yet been laid on the table of the Assembly, and, although ques- 
tions respecting the railway policy of the Government have been 
asked of the Minister for Works, no definite information had been 
elicited when our advices left Sydney. 

Some extensive works have been found necessary on the Great 
Southern Kailway to protect the line between Liverpool and 
Campbelltown against floods. A viaduct was about to be commenced 
in September, along Davis’ Flat, this being considered the only 
practicable mode of securing the requisite waterway. The viaduct 
will be ]300ft. in length, at an average height of 2ft. from the 
ground; the piles, which will be of ironbark, will be mostly 12ft. 
apart, with wider openings at the creeks, ‘The viaducts will not be 
planked, and will only have cross pieces and a single beam on the 
heads of the piles. The contract for the work, which was to be com- 
pleted in four months, had been taken by Mr. Faviell. 

As regards telegraphic extension, the line to (Queensland was ex- 
pected to be opened in October or November, The line was to have 
been in working sooner, but some delay has occurred on the Queens- 
land side. ‘The only line actually in progress in New South Wales 
in September was that between Goulburn and Braidwood (60 miles), 
and the work was about half finished. By the terms of the contract 
its completion was not required till April, 1862. All the stations 
on the Great Southern and Western Railway had been supplied 
with Wheatstone’s alphabetical magnetic telegraphs. It was ex- 
pected that branch lines of telegraph would be shortly formed from 
the northern and southern main lines, so as to establish communi- 
cation with the various seaports. , . 

The health officer of Sydney had brought up a report, in which 
he again calls attention to the necessity of compelling, by legislative 
enacuuents, the adoption of better systems of drainé cleansing, Kes, 
by the proprietors of the lower class of dwellins He also again 
calls attention to the dangerous situation of the City I ial Ground, 
Xe. Strange that such slovenly recklessness should prevail in a 
young capital! 

In May twenty-one competitive designs sent in for the new 
Houses of Parliament and Government Buildings to be erected in 
Syduey were exhibited at the School of Arts, and shortly afterwards 
the commissioners appointed to decide on the awards selected six of 
the designs, and referred them to the Colonial Architect for a report 
as to the practicability of the plans. As the instructions from the 
commissioners required an estimate of the proximate cost of each of 
the designs, a considerable amount of labour was involved, and the 
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report had not yet been produced. At the date of our advices, how- 
ever, it was expected to be completed in a few days. 

A steam dredge for Moreton Bay, on the Queensland coast, built 
by Mr. Cuthbert, of Sydney, was launched four days before the mail 
left, in the presence of his Excellency, Sir John Young, Lady 
Young, and suite, and a large number of the leading gentlemen of 
Sydney. She was named the Litton by Lady Young. The length 





of keel is 101ft. Gin. ; beam 26ft. Gin.; and measures 330 tons. She | 
is constructed with a central well, 38it. long by 4ft. wide. Her 


framing is of ironbark, and the planking of box, blackbutt, and 
Kauri pine, fastened in the strongest possible manner. Her engines 
will be of 30-horse power, and it is calculated she will dredge 1,000 
tons per day. 

The most extensive work in progress under the Engineer for 
Harbours was the new harbour at Wollongong. The tenders sent 
in for this work being enormously in excess of the estimate, it was 
decided by the Government to carry it out in a number of small 
contracts, under the direction of Mr. Gibbons, who is allowed a 
commission of 5 per cent. on the amount expended, and a further 
commission of 10 per cent. on the sum saved on the original 
estimate. The works were started in August,and in September 
nearly the whole of the made ground on the surface of the rock— 
the site to be oceupied by the basin—had been removed, amounting 
to some 8,000 yards. In October this portion of the work was 
expected to be finished, and, when the bare rock was reached, it was 
intended to set the foundation stone of the basin. Itis stated that the 
work done has been carried out considerably within the estimate. 
The harbour at Kiama, for the superintendence of which Mr. Gib- 
bons has been en; d upon the same terms as for the harbour at 
Wollongong, was to be commenced immediately, The Engineer for 
Harbours had been down to mark out the sites of the works, and 
s’ shops, and huts for the workmen, were being 
plans f he ii the Clarence 
River, for which the sum of £20,000 was voted Jast session, were 
being prepared by the ] for Harbours, who had been 
instructed by the Government at once to proceed with the works. 
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THE “PRINCE ALFRED” GUN. 
Last week we noticed the result of some experimental trials with 
is gun, Which were illustrative of several points at present under 
discussion with regard to the eflicacy of different kinds of orduance 
when applied as assailant to the gigantic floating batteries recently 
introduced into the naval service of this country, and also of France. 
The experiments noted last week showe d that a spherical solid shot, 
140 Ib. weight, propelled by 20 Ib. of powder, against a target placed 
at 210 yards’ distance, composed of teak 18in. thick, and covered 
with wrought iron plate 4}in. thick, neither perforated nor broke 
the target, although the was deeply indented, and the whole 
target was driven completely out of its place and overturned, not- 
withstanding all the precautions used to prevent its removal. Pre- 
vious experiments made under the immediate direction of the 
Government had shown that the most formidable ordnance which 
has hitherto been brought against the iron-plated frigates was the 
old smooth-bore 68-pounders, weighing 95 ewt., the ball propelled 
by 201b, of powder; or, at all events, that these produced a more 


powerful effect against iron-cased targets or ships than any of 





















the more modern rifled cannon with which they have been 
tested. Calculating from the effects produced by the guns men- 





tioned, a supposition gained credence that, by incre asing the 
calibre of the gun and the weight of the projectile, a corre- 
spondingly increased effect would be produced. To test this theory, 
iu some measure, was one of the objects sought to be achieved in 
the experiments with- the “ Prince Alfred” gun. The superiority 
of the smooth bore over the rifled cannon was believed to arise from 
the higher initiatory velocity of the shot from the former over the 
latter, the difference being as 2,000%. per second for the smooth 
bore to 1,200ft. per second for the rifle; and reasoning a priori this 
appeared to favour the opinion as to the increased effect from the 
increased weight of the shot. The “Prince Alfred” being as yet 
of a smooth bore, of 10in. in diameter, and carrying a spherical 
shot of 136 lb., or exactly double that of the 68-pounder, the 
opportunity of testing the theory was a tempting one, and further 
experiments were tried with it on the beach between Crosby and 
Hlightown in course of last week. ‘The same target was used as 
in the previously recorded experiments. It was again fastened 
with the greatest care to ensure its offering the utmost possible 
resistance; a resistance, indeed, completely equal to that presented 
by the side of the Warrior or Black Prince, and placed at the 
same distance from the gun as on the former occasion. In this 
instance the ball was propelled by 30 Ib. of powder, or three- 
fourths of the full proportionate quantity used in the case of the 
68-pounder. The result was that the plate, which was struck 
near the centre of the target, was partially broken; the indenta- 
tion being upwards of 6in., while the teak at its back was 
splintered, but not penetrated, The shot, as has invariably been 
the case in such experiments, was broken into fragments. This 
concluded the experiments, as, from its shattered condition, the 
target could not have resisted the effect of another shot. 

The plate which had sustained so crushing an ordeal was made 
at the Mersey Steel and Iron Works, and was of similar quality to 
those which covered and protected Jones’ angular target, which 
stood so wel] in the experiments made at Portsmouth. The resist- 
ing power of this plate excited the admiration of several officers who 
were present at the experiments with the “Prince Alfred,” 
although the indentation was more than six inches deep, it was 
not entirely fractured. It was also incidentally suggested, as 
worthy of consideration, how far it might not be desirable to in- 
crease the charge of the powder to 40 1b., which would be in the 
same proportion as the charges generally used with the 68-pounder. 

It was incidentally mentioned on the ground that the gun will soon 
be removed to the Mersey Ironworks for the purpose of being rifled, 
and so fitted to carry elongated shot of d001b., when it is 
expected the experiments will be resumed. If, however, as ex- 
perience has hitherto shown, the smooth bore has so decided an 
advantage, from the greatly superior initial velocity of the shot, the 
expectations fairly arising as to the effect of soenormousa shot may 
not be fully realised. Be this as it may, however, the experiments 
referred to are of the greatest importance, although hitherto carried 
on on a comparatively small scale, as they tend to prove that a 4}-in. 
plate, when well made, is sufficient to arrest a shot double the size 
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and weight of a 68-pounder, which has hitherto proved its most 
dangerous antagonist. Founded on the theory which has been 
previously alluded to as to the effect of the increased size and weight 





of shot, it has been asserted that our floating batteries might be easily 









destroyed by mert ly increasing the size of the ordnance brouglit 
a them; and that, consequently, our French neighbours might 
reap little advantage from their start in having first cased their 
Irizates, Lxperiments, however, show that a limit to the cohesion 
of cast iron shot has been reached; and almost practically demon- 





, or, as now proposed, Ghin. thick, if properly 
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brought to bear : 


THE “CANADA WORKS” AT BIRKENHEAD. 


(F 


om the Liverpool Albion.) 

» originally constructed chiefly for the 
purps L ‘turing the vast structural works, and the enor- 
mous quantity of plaut required for the Grand Trunk Railway of 
thada. ixed rule in large mechanical institutions, 
t 





It is almost a f 
¢ the one to which we at ct attention, that they shall 
utinue to work as it were, in the same groove—if such a figure 
of speech is permissible—as that on which they were set i 
motion, and this is in a great measure true of the C i 
Designed principally for the fabric ilway structures, plant, 
and rolling stock, the energies of tors and 





ans 
lio on 


propri 


it 


managers are 


and have been chir fly devoted to the carrying out of such under- 





|} have, 


takings, but by no means exclusively so. The varied skill and nu- 
merous appliances which are here concentrated have been also ex- 
tensively and successfully employed in iron shipbuilding and in the 
manufacture of marine engines, and in both these important lines of 
operation the Canada Works have acquired a high reputation. 
Notwithstanding this, however, and following the direction which 
the first impulse has given to the progress of these great works, 
Messrs. Peto, Brassey, and Co., have mainly devoted themselves and 
their extensive as well as beautiful constructive machinery, and the 
vast amount of manipulative skill which they employ, to railway 
work in all its varied and complicated, and, in their instance, gigan 
forms. For this purpose they have concentrated on their premises, 
which occupy an area of many thousand square yards, a vast ac- 
cumulation of powerful and ingeniously constructed machinery 
suited to all the purposes of locomotive engine fabrication and iron 
bridge building of every kind. 

On entering the premises by the gate from Birkenhead the 
manager's and other offices are passed on the right hand, and in 
immediate contiguity with these are the drawing offices and pattern 
stores. Opposite to these, on the west side of the area, an extensive 
range of workshops stretches from the gate of entrance down to the 
principal wharf on the margin of the Great Float. The first of 
these consists of a small fitting shop used chiefly for jobbing and 
repairs, immediately contiguous to which is the foundry, in which 
the various castings required for the work are made These are 
chiefly cylinders for locomotive engines, and other matters of similar, 
but no very great magnitude. ‘To the foundry succeeds a smith’s 
shop of moderate dimensions, but which is very interesting from 
the nature of the work which is extensively earried on in it. This 
is the manufacture of solid wrought iron driving wheels for loco- 
motive engines. As this particular process of smithwork is not 
earried on in any other work in this neighbourhood a brief descrip- 
tion of it cannot be deemed greatly out of place. ‘The iron of which 
every portion of those wheels is composed is necessarily of the best 
quality, and is carefully selected. The bars of which the wheel 
formed are then cut into lengths convenient for the purposes of 
making the wheel spokes. On each end of these lengths are welded 
pieces of the same kind of iron, so that each spoke may be said to 
resemble a short massive iron club, with a sort of octagonal knob, at 
what may be termed the handle end. After being so made up the 
club ends are welded together somewhat in the form 
narrow V,the apex end, however, being a sort of duplicated club, 
while the knobs at the diverging ends have been so arranged 
and manipulated that the two flat sides of the octagon are almost in 
contact, leaving open spaces resembling another or small V on each 
side. The requisite number of couples having been thus made, the 
couples are again joined together at the club end, in duplicate pairs, 
with a like proximity at the divergent ends to those which have 
been already spoken of. By the time this is done the section of a 
wheel begins to become apparent at the divergent ends of the V-like 
arrangement of the bars, while the combined clubs begiv to show 
equally manifest indications of a massive and ponderous nave ; the 
component parts being firmly and securely welded together at the 
centre. This process is repeated till the whole of the 
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| radiating spokes of which the future wheel is to consist are perfectly 











welded into a large and somewhat clumsy-looking centre, which is 
considerably elongated in one direction. The formation of the nave 
and the adjustment of the radiating spokes being thus perfected, 
pieces of the same carefully picked iron, of wedge-like form and 
comparatively small size, are securely welded into the small V-like 
spans which intervene on either side of the now rude and massive 
wheel, which, by their junction, has at last acquired a perfect and 
continuous periphery. The centre or nave, as has been already 
stated, is considerably elongated in one direction, for the purpose of 
being drilled out into a large pin-hole, in which a crank or lever 
shaft is worked direct from the engine, conveying its driving power 
to the wheel. When it leaves the forge this presents to the 
uninitiated eye a rude and uncouth appearance, but the first glance 
of a skilled artificer will show him that it is in every respect an 
admirable and substantial piece of workmanship, possessing the 
elements of great strength and durability. After the wheel has 
been forged in the manner indicated, it is carefully trimmed, and its 
proportions are specially adjusted upon the numerous turning lathes, 
parmg implements, and slotting machines, which are found in 
bewildering abundance in other portions of the works. 

Immediately adjoining the smiths’ shop alluded to are the brass 
foundry and braziers’ shops, in which the brass domes, copper fire- 
boxes, and other copper and brass work portions of the locomotives 
are cast, trimmed, and fitted up. In this, as, indeed, in all the 
departments, a great amount of mechanical dexterity and scientific 
contrivance is manifested in numerous ways. Contiguous to the 
braziers’ shop, and still continuing his progress towards the Great 
Float, the visitor comes upon the large smiths’ workshop, in which 
the general smithy business of the establishment is carried on. This 
is a large and commodious workshop, in which there are forty fire- 
hearths, with a full complement of blacksmiths and strikers. In 
this shop there are two small but efficient steam hammers, which 
are exceedingly serviceable in the forwarding of massive forgings. 
In close proximity to the blacksmiths’ shop are the engine and boiler 
buildings shops, replete with all the best adapted tocls and machinery 
applicable to the manufactures which are carried on in them. The 
engineers’ fitting shops are also in this cluster of workshops, de- 
signed and furnished for the use of the first-class workmen. Among 
the implements to be met with in the engineers’ fitting shop are 
large and powerful planing machines, several very heavy and large 
turning lathes, the principal one of which is capable, without alter- 
ing the rest, of turning the rim of a wheel seven feet in diameter. Ad- 
joining the engineers’ department there is another large blacksmiths’ 
shop, used almost exclusively for the purposes of iron-bridge build- 
ing, immediately in front of which is an extensive space of ground, 
on whieh the framing and other portions of iron-bridge work are 
put together, 

Besides the implements already enumerated these works contain 
several of great utility and value, conspicuous among which are two 














special machines, used respectively itor straightening or defini- | 


tively curving angle irons and rolled plates ; one being adapted to 
each of these purposes. Also a testing machine, for trying the 
strength and tenacity of plate, bar, or red iron, or any other 
material. ‘Uhere are numerous drilling, punching, paring, and other 
machines, of great power and exquisite adaptive susceptibilities to 
the different purposes for which they are intended. Conspicuous, 
and certainly most striking, if not also most important of all the 
complicated mechanical implements to be met with in this admirably 
supplied establishment, is an immense punching machine, con- 
structed and worked upon the principle of the Jacquard weaving 
loom. This stupendous work loom is of immense size and power, 
and most felicitously contrived for the purpose of punching rivet or 
other holes in massive plates, which require to be bolted together in 
pairs, but which, from their magnitude, cannot be laid together and 
pierced at the same instant. By an application of the Jaequard 
pattern reading apparatus to this gigantic implement the position or 
pattern of any number of holes can be arranged, so that they can 
be repeated with unerring certainty in any number of plates. Tn 
the Jacquard weaving loom the weft threads are raised or de- 
pressed in any pre -arranged proportion, s¢ to work out the 
patiern on the fabric to be weven, The punching process is to 
some extent the opposite of this. By the application of the Jac- 
quard principle a certain number of the punches are kept up, the 
others being left projecting from the descending head-frame, which 
is sufliciently strong, and moved with sufiicient power to force all 
the projecting punches completely through the plate. The instru- 
ment is in every respect a sel!-acting one, and throws itself com- 
pletely out of gearing whenever the requisite pattern of holes has 
been pressed through the plate, so that it always commences or ends 
the pattern, or plate punching, at precisely the same point. The 
utility of this implement, which is a very costly one, has proved 
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very great, particularly in forming those vast tubular, girder, and 
other iron bridges, for the construction of which the Canada Works 
have acquired a world-like reputation, and which, judging by pre- 





sent appearances, seems rather to be on the increase than on the 
wane. Another very important special implement of labour is an 
hydraulic engine for pressing the wheels of locomotive engines 
upon their axles, for the purpose of being keyed immovably on. 
There are likewise two rivetting engines, of the most improved 
construction, capable of doing an immense amount of work, in the 
best manner, and in an incredibly short space of time. Besides the 
vast accumulation of invaluable mechanical appliances with which 
this establishment is stocked for aiding labour, it also abounds in 
the working contrivances of an enormous number of skilled work- 
men, the number usually employed ranging between a thousand 
and twelve hundred, who, it may not be uninteresting to know, are 
paid about £1,200 weekly in wages. ‘The Canada Works, it may be 
further stated, have been about eight years in existence, in the course 
of which time the work executed in them has been to the value of 
£1,500,000, of which sum nearly £500,000 have been paid in work~ 
men's wages. 





CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
Thursday, Nov. 14th, 1861. 
Mr, Francis Camrty, President, in the Chair. 
ON CORNISH MINES, 
By W. Gua. 

Tne author separated his paper into four divisions. In the first 
he gave an historical notice of the method of working mines from 
the time when the Phoenicians first discovered tin in Britain, more 
than 2,000 years ago, explaining the mode in which the Britons 
procured their tin by means of streaming, before they were taught 
how to sink shafts, or drive levels or adits, which instruction was 
afforded to them by the Romans; then, following their pro 
during the suecessive reigns of the Saxous and Norman ., i edescribed 
the state of stagnation in which the tin mines existed, «wing to the 
monopoly caused by the management of the Jews, ly whom they 
were then worked, this stagnation being s» great thut a petition was 
presented to Edmund, Karl of Cornwall, to correct the abuses then 
prevalent, whence originated the Stannary !aws, established in the 
reign of Edward 1. The progress of tin mining from that time was 
rapid, and the discovery of gunpowder and je invention of the 
steam engine led to a great revolution in the mode of working, as, 
owing io these inventions, the shafts could be sunk much dee} Y, 
and vast tracts hitherto unattainable laid bare. By this means atten- 
tion was drawn to copper, and in the commencement of the 
eighteenth century it began to be worked, and that so rapidly that 
in 178» its produce equalled in value that of tin, viz., £180,000, 

The author then described the various tools used for drawing the 
stuff, and for the drainage (giving an account of some very curious 
and ancient pumps), prior to the application of steam to mining 
purposes. He then followed tin mining in its progress, from the 
time when Savery first wrote “The Miner's Friend,” down to the 
times of Smeaton, Watt, ‘Trevithick, &c., and concluded this part of 
his paper by noticing all the more recent inventions tending to tho 
improvement of the Cornish pumping engine. 

The second division contained an account of the various metalli- 
ferous “lodes,” and the method of discovering and working them 
commencing with the various theories of the manner in which the 
deposit of the mineral in them is effected, and then treated of the 
different phenomena, and the faults and dislocations to which they 
are subject; also explaining that metalliferous lodes run nearly 
east and west, and not quite perpendicular, but slightly inclined, such 
inclinations being called the dip or underlie; then, passing to their dis- 
covery, an account was given of shodering and costeining, the latter 
consisting in sinking a number of shallow pits to lay bare the surface of 
the rock at right angles to the direction of the vein (this latter direction 
being nearly east and west, the pits will extend north and south), 
thereby intercepting any mineral deposit that may exist. Upon such 
discovery, either by these or any other means, a horizontal cutting 
called an adit is driven from the lowest of these points at which it 
may be desirable to cut the lode. When this is done a shaft is sunk, 
either in an inclined direction along the course of the lode, or per- 
pendicularly, to meet it any given depth. At the intersection of the 
shaft and vein levels are driven horizontally, and the ore is extracted 
by a process called stoping, or working from the top of the level and 
allowing the stuff to fail on to the floor. These levels are generally 
driven at every ten fathoms down the shaft; and, for the purposes 
of ventilation, and of opening up the ground better, vertical shafts 
called winzes are sunk from the bottom of one level to the top of 
that immediately below. After some time a second shaft may 
require to be sunk, either for more perfect ventilation or on account 
of the old one being inclined on the course of the lode, and therefore 
inconvenient for placing the pumps in, or from many other causes. 
This shaft is not sunk from the surface, but is worked simul- 
taneously upwards and downwards in every level ; and, so accurate 
are the calculations necessary for this, that daylight can be seen 
from a deep shaft sunk perpendicularly in this manner. 

The timbering of the shafts is accomplished by framing four pieces 
of timber, and placing these at intervals of about 4ft. apart down 
the shaft, the spaces being filled in by planks driven perpendicularly 
between them and the sides. Levels are supported by three pieces 
of timber in the form of a doorway, the spaces being filled as before, 
The raising of the stuff next occupied attention, and the horse and 
steam “ whim” were explained ; also the advantages of the skip and 
vertical railroad over the ordinary bucket or “ kibble,” aud its use 
advocated in deep shafts, where they are sunk perpendicularly or 
are regularly inclined; it in that case is stated to be able to save 
40 per cent., both in the quantity raised and the time oceupied. 

‘The pumps employed tor drainage are a succession of lifts about 
twenty to thirty fathoms in height. The lowest lift is of the ordi- 
nary forcing description, and the remainder are fitted with plungers. 
it will thus be seen that the principal work is done by the descend- 
ing stroke of the rods, as then the water is forced up the rising 
pipes, whilst in the ascending stroke the water is raised in the 
bottom lift only, and is merely drawn under the plungers. The 
rods fall by ther own weight alone, aud the steam is, therefore, not 
directly applied to raising the water, but lifts a dead weight, viz., 
that of the rods, and this weight is counterbalanced by a large box 
full of stones fixed to a beam moving on its centre, aud having its 
other end attached to the pump rod, This is termed a “ balance 
bob.” 

A description was then given of the surface work and tho 
dressing and preparing of the ores for sale, ‘Tin is stamped very 
fine and then washed in machines, which are supplied copiously 
with water, and agitated, so as to cleanse the ore from its impurities, 
and to deposit it in various stages of purity on an inclined board or 
table, the more valuable portious being near the top, or bead, aud the 
less valuable lower down. Copper is broken very small, aud some- 
times crushed in rollers, and then “jigged,” or put in a wire-bottomed 
sieve, Which is shaken up and down im a trough of water; the stuff 
by this means is kept in suspension aud falls according to its specitic 
gravity, the heavier portions at the bottom, and the lighter ones at 
the top. A new “jigging” machine was noticed, that of Mr. Hunt, 
of Porthleven. In tis machine, instead of the sieve being shaken 
in the trough, it was statiunary, and the water was forced through 
it; the water never returned through the wires, but was carried away 
by an arrangement at the top, the ore being kept in perfect suspen- 
sion, and was very easily treated, one cubic foot of very poor stuff 
being dressed very successfully in 63 seconds with only two boys 
to attend to the machine. 

he author concluded with describing the economic management 
of the mines, the descriptions of labour employed, and the remunera~ 
tion given. 
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Varer iN THE Desert.—Messrs. Beyer, Peacock, and Co., of 
Gortou Foundry, near Manchester, are making a considerable number 
of water tanks, for the Egyptian Railway, tor the transportation of 
water across the desert. These tanks are made and mounted exactly 





like ordinary tenders, except that they have no coke space. 
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T. AND H. WRIGHT’S STEAM BRAKE. 


Tuts invention, by Thomas and Hugh Wright, of Dudley, consists 
of a steam brake for retarding or stopping colliery or other stationary 
steam engines, and for retarding or stopping revolving machinery 
din general. It consists essentially of a cylinder having a piston 
working in it. By introducing steam between the cylinder and 
piston the piston is made to move in one direction, and the cylinder 
in the opposite direction. ‘I'he cylinder and piston are respectively 
connected to the end of the brake straps, or to brake blocks on the 
brake wheel, so that on the motions of the.cylinder and piston the 
brake straps or blocks are pressed simultaneously on the periphery 
of the brake wheel and the engine or machine brought to rest. 
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The illustration represents in side elevation (partly in section) 
the brake applied to the wheel of a winding or hoisting engine. 
ais the brake wheel of the winding or hoisting engine, made and 
keyed to the main shaft of the engine in the ordinary manner; 
b, c, are the brake blocks made to press in the manner hereinafter 
explained upon opposite points of the periphery of the brake 
wheel a; the blocks 6, ¢, are curved to the periphery of the wheel a, 
and are secured to curved metal straps 62, ¢?, respectively, the lower 
ends of which straps turn upon joints 53, ¢%, earried by the car- 
riages or fixed blocks d,d. The carriages d, d, are stayed or con- 
nected together by two connecting rods (one only, marked e, being 
shown) on opposite sides of the wheel a. The earriayes d, d, and 
the brake mechanism are supported on the framing or wooden cross 
pieces /; f, which may either be built in the wall of the engine 
house, or be stayed vo the frame, by which the wheel a is supported ; 
y is the steam evlincer«t the brake, and A is the piston working 
therein. The eyvlineer vis connected through the box 7, bolted on 
the upper end of the strap c? with the brake block ¢. The 
end g of the neck or coutreeted part of the cylinder has a spherical 
collar, as indicated by the cotted lines, which said spherical collar 
fits in the eonieal box ¢. wand the cylinder is thereby connected to the 
brake block e; the beck ¢ being also capable of a slight motion in a 
vertical plane upon the joint c3; 42 is the piston rod of the piston h, 
extending on both sides of the said piston. One end of the piston 
rod 4? works in a socket in the contracted end of the cylinder, and 
the other end of the piston rod passes through the open end of the 
cylinder, and is connected to the cross bar 4, which cross bar carries 
two side connecting rods, one only of which, marked J, is shown. The 
connecting rods / pass on either side of the brake wheel a, and are 
connected through metal eyes b4 of the curved strap 0? with the 
brake block 6. The brake blocks 6 and ¢ are thus supported at 
opposite points of the periphery of the brake wheel a. The cylinder g 
is supplied with steam by the steam pipe m, the pipe m being con- 
nected by the pipe n with the engine's steam pipe o immediately 
above the throttle valve pin the pipe o; q is the exhaust pipe by 
which the exhaust steam is conveyed from the cylinder g. At the 
junction of the pipes m, n, and ¢ a three-way cock r is situated pro- 
vided with a quadrant Jover s. ‘The upper arm of the lever s is con- 
nected by the rod ¢, having a slot in one end, with the hand lever u 
of the throttle valve p. ‘The lower arm of the quadrant lever s has 
a wire or chain x secured to it, which wire or chain extends to the 
mouth of the pit. 

The action of the brake is as follows:—When it is wished to put 
the brake in operation, in order to retard or stop the engine's motion, 
the attendant moves the upper arm of the quadrant lever s to the 
left, and thereby closes the throttle valve p, and shuts off the steam 
from the engine, and admits steam through the three-way cock r to 
the brake cylinder g. he steam being admitted between the piston h 
and cylinder g forces the piston towards the open end of the cylinder, 
the motion of the piston drawing or tightening the curved strap 5? 
of the block 4, through the connecting rods J, and forcing the block 
into close contact with the brake wheel a. As the piston 4 moves 
in one direction, the cylinder g at the same time moves in the oppo- 
site direction, namely, from the piston, and forces the end of the 
cylinder against the upper end ¢ of the curved strap c* of the block ¢, 
and thereby presses the block ¢ into close contact with the brake 
wheel a. The brake blocks 6 and ¢ are thus pressed simultaneously 
on opposite points of the brake wheel a, and the engine brought to 
rest. By reversing the quadrant lever s the communication between 
the exhaust pipe q and the cylinder g is opened, ind the communi- 
cation between the steam pipe o and the cylinder g closed, and the 
steam from the cylinder escapes through the exhaust pipe q. 
The pressure of the brake block 6 is now relieved by the balance 
weight vr, carried by rod w, the rod w being connected to the curved 
strap 0? of the block 6. The pressure of the other, brake block ¢ is 
relieved by the weight of the cylinder g, to which it is connected, 
the brake block tending when the pressure of the steam is taken off 
the cylinder, to turn upon its joint ¢3, and to recede slightly from 
the periphery of the brake wheel a, By the arrangement of the 
levers s and w, and parts connected with them, the hand lever u of 
the throttle valve p can be moved to shut off the steam from the 
engine without bringing into action the brake, and the steam can be 
shut off from the brake cylinder without opening the throttle 
valve p, as will be understood by an inspection of the cut. When, 
from accident or otherwise, the engine is required to be stopped in 
the absence of the attendant, the wire or chain 2 passing to the 
mouth of the pit is simply pulled by the banksman, the steam to the 
engine is thereby cut off, the brake put in operation, and the engine 
brought to rest. 


Water As A Fver.—Attention has recently been drawn to the 
use of water asa fuel, ‘lhe employment of its vapour has already 
been utilised in metallurgy as an agent of oxidation in the roasting 
of certain minerals, particularly to facilitate the separation of arsenic 
and antimony compounds in metallic sulphurets. For several years 
attempts have been made to employ the calorific power of the 
hydrogen contained in water; and it is the same line of invention 
hat Messrs. Maire and Voller have sought to utilise as a combustible 
in industrial furnaces, and particularly in metallurgic operations. 
Water, fed in a regulated and intermittent manner into a hot fire, is 
decomposed into oxygen and hydrogen. The former gas unites in- 
stantly with the carbon, and the hydrogen, burning in presence of 
atmospheric air, produces a considerable heat in addition to that of 
the principal combustible. There results, then, a considerable 
augmentation of caloric without any addition of combustible, and, 
consequently, a more rapid fusion of metals and materials, and an 
economy of fuel which the authors of the process state varies from 
40 to 50 per cent. Experiments and calculations have demonstrated 
that the heat absorbed by the decomposition of water is less than 
that furnished by the combustion of the gaseous products of the 
decomposed water.—London Review. 
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Tuts invention by James Martin, of Toronto, Canada, consists in 
an improved system of steam surcharging or superheating apparatus 
arranged within the smoke boxes or chambers of locomotives or 
other engines, also an improved arrangement of exhausting means 
in combination with such system of surcharging or superheating 
apparatus, whereby the following important advantages are obtained, 
viz., an increased draft through the lower and side flues of the 
boiler—the superheating of the steam by the use of the waste gases 
of combustion—and, as a consequence, an increased power of steam 
and great economy in the use of fuel. 

Fig. 1 shows atransverse vertical section of a locomotive smoke 
box and parts connected therewith arranged to carry out the im- 
provements ; Fig. 2 is a longitudinal section, and Fig. 3 a plan of the 
same. <A, A, are the superheating chambers consisting of cylindrical 
vessels arranged in slightly inclined positions, one on each side of 
the centre of the smoke box, and having numerous tubes or flues 
J, J, passing longitudinally through them, the said flues opening at 
the bottom into the smoke-box, and at the top into the large pipes 
or flues B, B, which are connected to the cylindrical chambers A, A, 
and whose upper ends are bent inwardly towards each other, and 
connected with the base of the chimney D and a short cylinder C, 
which is placed within the base or lower part of the chimney. 
These large flues B, B, are so flattened and spread in a horizontal 
direction at their connection with the cylinder C that they pass 
almost or entirely round it,and form by their junction an annular 
chamber 8, which opens into the chimney and causes a strong draught 
through flues J, J, and hence through the lower flues of the boiler; 
F, F, are steam pipes branching from the main steam pipe E, leading 
from the boiler and conveying steam to the boiler into the tubular 
chambers A, A, in which the steam will fiil the spaces between the 
flues J, J; H, H,are pipes leading from the chambers A, A, to the 
cylinders of the engine; G, G, are the exhaust pipes opening into 
the smoke-box in the usual manner; I, 1, represent the boiler flues. 

The operation of the invention may be described as follows :—The 
exhaust steam as it is discharged from the pipes G, G, will cause a 
strong draught through the chimney, as in the ordinarily constructed 
locomotive. This draught, however, though it will always strongly 
exhaust those flues of the boiler which open into the smoke-box near 
the top and centre thereof, or at the level of the mouths of the exhaust 
pipes, will only partially exhaust the lower and side flues, which are 
thus ordinarily very liable to become more or less choked up; but 
the strong draught through the chimney made by the exhaust will 
cause a vacuum to be formed in the annular chamber 8, and thus 
cause a strong draught through the flues J,J; and as these flues 
open into the smoke-box near the bottom and sides thereof, the 
draught through them will thoroughly exhaust the lower and side 
flues of the boiler, and thereby keep them free from all obstructions, 
and allow the flame and heated gaseous products of combustion 
a free passage through them. The heated products of combustion 


passing up the flues J, J, will superheat or surcharge the steam as it | 


circulates in the space surrounding them within the chambers A, A, 
on its way from the pipe E, by which it leaves the boiler,to the 
pipes H, H, which convey it to the engine cylinders. 


Yankee Enterrrise ~The New York Times says *— “ Messrs. 
Beyer, Peacock, and (Co., of Manchester, England, are con- 
structing fifty locomotives for a new railway in Spain. This is 
just one of a hundred examples that might be mentioned of the 





arge purchases made in England of machinery that could be | 


more advantageously bought in the United States. Statistics show 
that the maintenance of locomotives costing 13,000 dollars to 
15,000 dols., and running on smooth roads, in England, is very little 
less than that of locomotives costing 8,000 dols. to 10,000 dols., and 
running on rough roads in America. ‘The superiority of the latter 
is largely in the distribution of weight and equalisation of strain. 
And wherever the railway machinery of the two countries has run 
side by side, as in South America, the advantage is largely in our 
favour. Why then does England supply half of Europe and the de- 
veloping countries of Asia and Africa not only with locomotives, but 
with machinery in general? Simply because her manufacturers take 
pains to show their work, through the means of exhibitions great 
and small, in London and Manchester, when buyers will go there 
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, to look, and before the buyers’ doors, when they will not. There 
| will be people in London next year who will want to buy ten mil- 
lion dollars’ worth of locomotives during the next decade. The 
American locomotives are the best. Shall the money be spent in 
England for the want of enterprise enough to send some New 
England, New Jersey, or Pennsylvania engines to the Great Exhi- 
bition? We know that American engines will have a fair chance 
to work on the roads about London. American engineers have 
been repeatedly informed to this effect by English railway managers. 
The standard gauge of read is the same, so that engines now built 
or in service will answer. We think a Yankee locomotive running 
daily between London and Southampton would be the next best card 
| for us to the steamer Metropolis lying off Deptford, and making a 
run across the Channel now and then; or do our engineers intend 
to let England build the steamers and railway machinery for the 
whole world, without so much as one effort to show the world a 
better production ? 

Ventitation oF Coriiertes.—The Cardiff Times gives an account 
of some experiments in ventilation at the colliery works of Messrs. 
Nixon, Taylor and Co., Mountain Ash. A most gigantic ventilating 
apparatus, upon a somewhat similar principle to that of Struvé’s, 
has been 1n course of erection for some time, and on Thursday week 
a series of experiments took place in the presence of a number of 
scientific and other influential personages, amongst whom we ob- 
served Mr. Dickenson, of Lancashire, and Mr, Atkinson, of Durham, 
two Government inspectors, at present on a tour through England 
and Wales, with a view of collecting information as to the best 
mode of ventilating and working coal mines, Mr. Evans, the 
Government Inspector of South Wales, &c. ‘The experiments were 
conducted under the direction of Mr. Thos. Ellis, engineer of the 
Messrs Nixon's collieries, under whose superintendence the whole 
details have been successfully worked out. ‘he machine consists of two 
large wrought iron rectangular pistons, 3'ft. by 22ft., inclosed in a 
wood air chamber, with a stroke of 7ft. in length. These immense 
pistons work horizontally by direct motion, and are supported and 
guided by means of four small wheels, which run on a railway laid 
underneath, rendering the motion exceedingly smooth and easy. 
Each of these pistons weigh 13 tons, and they are worked bya 
steam engine of 150-horse power, with a 5t-in. cylinder and a 6-ft. 
stroke. For the purpose of securing a steady, uniform motion, two 
large fly-wheels, of an aggregate weight cf 30 tons, are em- 
ployed, and the immense machinery works with a smooth- 
ness and ease which cannot be surpassed. The whole of 
the experiments could not be successfully carried out, as the 
air of the pit had not been “laid on.” The machine, how- 
| ever, was set in motion, and took its air from the top of the 
| pit, and the following results were arrived at. It was found 
| that the machine produces at every double stroke the enormous 
| amount of 18,480 cubic feet of air. “It was driven up to 12} strokes 
| 





per minute, which gives a volume of 230,000ft. This speed, how- 
ever, can be greatly increased, so that it will at once be seen what 
an immense quantity of air can be exhausted in the space of a single 
minute. Curiosity’ prompted us, adds the Cardiff journalist, to 
descend into the lower regions, to view what are called the air drifts, 
and, after groping our way througha dark subterraneous passage, we 
found ourselves in what we should call an immense vault, where we 
experienced what the sailors would call a regular hurricane. Indeed, 
such was the force of the immense volume of air which this pon- 
derous machine was drawing into its lungs that the greatest difficulty 
was experienced in maintaining one’s perpendicular. Each of the 
cylinders, as we have stated, works in strongly-cased wooden 
chambers, the lower half of which contains 336 intake valves, and 
the upper portion of the same number of outlet valves. In other 
| words, the lower set of valves take in the air, and the upper ones 
discharge it. The area of each valve is 16in. by 24in., and is covered 
with lids, with a beat of aninch. The width of the chambers is 30ft., 
| depth 22ft., and the length 11ft. The new apparatus we have 
| described differs mainly from that of Struve’s system from the fact 
| that its motion is horizontal, while his is vertical. By Mr. Nixon's 
| invention the difficulty hitherto experienced in counterbalancing 
the weight of such heavy pistons is completely overcome, SO that 
| the ventilating power and strength of the pistons may be multiplied 
| indefinitely. 
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DUNLOP’S MACHINERY FOR CLEANING COTTON. 














Tus invention, by J. M. Dunlop, of Manchester, has for its 
object improvements in machinery for,cleaning cotton. Tor these 
purposes “roller churkas,” or “ gins,”,are arranged in pairs, in 
order that several pairs may be driven by one driving shaft. In 
one arrangement the driving shaft is placed between the pairs of 
roller churkas or gins, in such manner that one spur wheel on the 
driving shaft gives motion to two roller churkas or gins, one on 
either side of the driving shaft. Any desired number of pairs of 
roller churkas or gins may be thus driven by the same driving 
shaft, there being a spur wheel on the driving shaft for each pair of 
roller churkas or gins. Or, in place of driving by spur wheels, 
drums, pulleys, and bands may be used in each case, but whether 
spur wheels, drums, or pulleys be used on the driving shaft, they | 
are arranged thereon in such manner that each may be capable of | 
turning freely on the driving shaft when not fixed or held thereon | 
by a suitable clutch or holder, preferring conical friction clutches for 
the purpose. 

Fig. 1 is a plan of two pairs of roller churkas F, F, and G, G, but | 
any desired number may be similarly driven from the same driving | 
shaft A, the driving wheel C thereon being in each case capable of | 
turning freely on the driving shaft, except when engaged therewith | 
by a suitable clutch or holder, Fig. 2 shows a vertical section of 
Fig. 1. <A is the driving shaft or axis, which receives motion from 
a steam engine or oiher suitable power. On this driving shaft is a | 
spur wheel C, which gears with two spur wheels FE, E, each of which | 
wheels E is so arranged as to drive a pair of roller churkas in the 
manner described in the specification of a former patent, granted to 
Mr. Dunlop, and dated March 27th, 1861 (No. 768), but, when pre- | 
ferred, the two wheels E may each be arranged to actuate only one 
roller churka, and in this manner give motion to only one pair of | 
parallel roller churkas. B is the longitudinal bed or framing of the | 
machinery. On each spur wheel C on the driving shaft A is a fric- 
tion conical clutch, which receives the driving cone D, which slides 
freely on the shaft or axis A, and is moved into and out of gear with 
the hollow friction cone on the spur wheel C by_a lever, as is 
well understood. In place of spur wheels C and E drums or pulleys 
and bands may be used, the driving drum or pulley on the shaft A 
in each case being arranged to turn freely on the shaft A, except 
when held thereto by a suitable clutch or holder. In case of | 
pulleys or drums being used the driving shaft A will be placed at a 
greater distance from the roller churkas. 





ROBERTS’ STEAM ENGINES AND GENERATORS. 


Tuts invention, by Samuel Roberts, of Hull, consists in certain 
improvements in steam eugines and steam generators. 

The illustration represents a furnace enclosing a vertical arrange- 
ment of pipes, and their connection with regard to a horizontal 
steam engine. Previous to lighting the fire in the furnace, the pipe A 
(communicating with the heat box F, the taper tubes or pipes b, 
the pipes FE, K, and J to the valve regulator R, and the heat box F, are 
to be filled with water by the donkey engine pump C, when such is 
requisite, from the water casing H by the pipe D; the donkey 
engine being worked by hand or otherwise, or by a pump connected 
with the main engine. ‘The water casing H is supplied by hand or by 























a feed pump connected with the engine. After the fire is lighted 
and the water in the pipes A, 3, E, K, andJ, and in the heat box F, 
has attained a temperature of about 600 deg. Fab. and upwards, 
the engine may be commenced working; the heated water 
passing through the valves R and 8 into the cylinder, when 
it flashes immediately into steam, having partially done so in S. 
When the engine is not working the safety valve V comes into 
operation, as may be requisite at this or any other time to | 
act as an escape into the water cistern H, this water case being left | 





| down between two iron slides G, 
| or against the side of a ship, or when applied to the embrasures of 


open at the top. The taper-pipes may be fastened or screwed into 
the heat-box in any suitable manner; they are about one-eighth of 
an inch bore at the junction therewith, increasing in diameter to the 
top in conjunction with the connecting pipe K, which pipe and the 
pipe J may be about one inch diameter in the bore. The taper 
tubes are about an inch and a half in external diameter throughout, 
and all the pipes are of sufficient strength, as also the heat-box and 
valve-boxes, to withstand the pressure of the heated water. ‘The 
heat-box, valve-boxes, and all the pipes are of wrought iron. The 
furnace casing is lined with fire-brick, and the furnace chimney and 
water casing are of sheet iron. ‘The ash-pit can be closed, and the 
furnace worked by a fan or bellows blast, if found beneficial, on the 
principle of a smith’s hearth. The feed-pipe A may be extended 
as a coil into the chimney, or in the furnace above the taper-pipes to 
obtain more heat. A blow-out pipe is to be fitted to the heat-box F ; 
T, T, shows the situation of the fire-door ; X is the furnace; P is a 
pressure-gauge ; Gis the blast-pipe; M the water-gauge; and N 
the valve-box blow-cock. 


OF OPENING CLOSING 
PORTHOLES. 

Tue object of this invention, by Charles Burn, of 2, Delahay- 

street, Westminster, is to obtain greater facility for opening and 

closing the doors of portholes of ships of war when in action, so that 


BURN’S MODE AND 


| they can be opened with ease and rapidity when it is intended to 


fire the gun, and be closed immediately the gun is fired, and thus 


| prevent shot, shell, or other missiles from entering the ship through 


the portholes. Another object of the invention is to construct the 
port doors of sufficient strength and of such a form and manner that 
shot, shell, or other missiles cannot break or penetrate them. To 
effect these purposes the porthole is covered by means of two 
iron doors, one above the other, the top one closing the top half of 
the porthole, and the bottom one the bottom half, abutting against 
each other when closed at the middle of the porthole; these doors 
move up and down between guides fixed to the sides of the ship. The 
upper door is hung on chains which pass over two sheaves or 
pulleys to the lower door, to which they are fastened. By this means 
the weight of one door balances the other, and they move simultane- 
ously. The doors may be opened or closed by a direct downward 
pressure or upward pull from a handle or horizontal bar fixed to the 
lower door; or they may be raised and lowered by means of levers 
or other suitable contrivance. ‘T'o offer the greatest resistance to 
shot, shell, or other missiles, the doors are made of hammered iron or 
steel, and when closed form a diamond-shaped surface presenting 
four angular faces. 
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Fig. 1 represents a front elevation of a porthole, showing the 
ports closed; Fig. 2 represents a vertical section through line C, D; 
Fig. 3 represents a horizontal section through line A, B; Fig. 4 
represents a horizontal section through line X, Y; Fig. 5 represents 
a horizontal section through line E, F. 

P!, Fig. 1, represents the top door closing the upper half of port- 
hole, and P? is the other door, which closes the lower half of the 
porthole, and when closed abut against each other, as shown in 
Fig. 1 at the middle of the porthole. These doors move up and 
which are fixed or bolted to 


land fortifications they are builtin the masonry. ‘The slides for the 
doors are made in the form as shown in Figs. 4 and 5, and are 


slightly larger than the port doors that they move freely therein. In 
order to give sufficient strength to the slides at the part facing the 
porthole to withstand the blows of shot against the port doors when 
closed, they are made of greater thickness, as shown in Fig. 3, and 
the top or bottom sides of the porthole are faced with iron plates 
about 2in. thick, to which are screwed the iron slide, so that the four 
sides of the porthole form a strong inner framing. Fixed to the 
lower door P? is an ear or lug H, and to this ear or lug is attached a 
chain, which passes outside of the slide over a sheave J, and is 
attached to the upper port door P!, and by this means the weight of 
the upper door is counterbalanced by the lower one. Supposing the 
doors to be shut, as shown in Fig. 1, they are opened in the 
following manner:—Four iron rope pulleys are fastened to the 
porthole at K, K, Figs. 2 and 3; two are fixed to the top of 
tle porthole, and two at the bottom; a rop? passes over the 
upper pulley and is attached to the upper port at L, and ano- 
ther rope passing under the lower pulley is also attached at the 
upper part at L. Upon pulling the top rope M, the doors are 
opened, and on pulling the lower rope N the doors are closed, 
or, by making the upper door slightly heavier than the lower one, 
the doors will be self-acting, and close of themselves, as the weight 
of the upper door will raise the lower door; in this case only one 
rope and one set of pulleys would be necessary. 


TOWLE’S APPARATUS FOR DRAWING BOLTS. 

Tuts invention, by Hamilton 1. Towle, of Cambridgeport, Massa- 
| chusetts, U.S., is intended to be used in the repair of ships and 
| other vessels for the purpose of drawing from their timbers or 
frames the bolts or fastenings used to secure the planking to the 
timbers; but the apparatus may also be employed for drawing bolts 
or fast:nings used in other structures. It is well known that the 
ordinary method of drawing bolts or fastenings from timber bends 
| and injures them in such manner and degree that they are wntit for 
further use, which is a great loss, particularly when the bolts are 
made of copper, which is the case, to a great extent, in Government 
vessels. The usual mode of drawing also injures the timbers by 
splitting them, and also in leaving in them a hole of irregular shape 
to be plugged. To overcome these obje*tions is the object of the 
present invention, and the apparatus whereby it is effected is shown 
in the illustrations, in which Fig. 1 is a vertical and_ sectional 
elevation of the machine taken in the lines A, I, and C, D, of 
Fig. 2; Fig. 2 is a partial plan view of the same; Fig. 3 is a trans- 
verse section at the line KE, F, of Fig. 1. The part a, a, is of a 





cylindrical form, having arms or projections from its sides for the 




















| support of the shafts or axles b,. 'The cylindrical part a, a, also 
| forms a case or covering for the screw c, and a rest or bearing for 

the nut d. In the part a is fitted a feather e to prevent the serew.c 

from turning with the nut d. She screw ¢ is made hollow, to allow 

of the peculiar arrangement of the jaws or dies /, and also to permit 

of the bolt, when being drawn, to pass unobstructed through it. 
| One end of the screw c is internally made in the form of the 
frustrum of a cone or pyramid for the reception of the jaws or 
dies 7 The jaws or dies / are for holding the bolt, and are made 
of steel, and are properly hardened and tempered. Their external 
surfaces are fitted to the conical cavity at one end of the screw e, and 
the inner surfaces of the jaws are serrated, or have teeth cut upon 
them, so that they gripe well upon the bolt that is required to be 
drawn. Above the serrated portion of tue jaws there are recesses, 
in which is placed a circular spring g, that causes the jaws to open 
while being drawn out by the tube 4. On each of these jaws are 
bails or handles by which they may be drawn out or forced in upon 
the bolt. The ram hs is made of a tubular form, to allow the bolt to 
pass up through it, and having on its opposite sides projections by 
which to form the connection between the jaws and ram. ‘The 
helical spring i is for the purpose of returning the several parts to 
their proper places, and also to close the jaws /; /, upon the bolt. 
The washer or collar j forms the connection between the spring é 
and the jaws /. ‘The office of the handle & (Fig 1) is to return the 
screw to its position for taking hold of the bolt without loss of time, 
and isto be removed when the cranks m are in use, one of which 
only isshown. The axle b', andits pinion which gears with the 
wheel o are to be used for multiplying or increasing the power 
when required. ‘The pinions n on the opposite sides of the 
large toothed wheel are for the convenience of two men 
working at the same time if required. The operation is as follows : 
—On the machine being applied to or placed over a bolt the jaws / 
are drawn back (upon the inclined surfaces upon which they rest) 
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by the tube or ram h. The jaws fare at the same time forced apart 
ér opened by the circular springy. The jaws are then ready to 
gripe the head of the bolt, which operation will be effected by the 
jaws being forced or driven upon the head by the advance of the 
tube or ram fh, which is free to move the length of the slots or open- 
ings in the bails or handles marked 7. Upon power being applied 
to the hollow screw c through the toothed wheels the jaws will be 
caused to grasp the bolt so firmly as to remove it if power be con- 
tinued to be applied, so as to draw up the screw c and the jaws with 
it. Ifthe bolt to be drawn is longer than can be drawn at one pull 
the screw may be turned back and a new hold taken, and the pro- 
cess continued until the bolt is completely drawn out of the timber. 
After the bolt is removed the pinions n are thrown out of gear, and 
the screw c may be run back to its original position, so as to receive 
another. bolt. This operation may be effected by the handle &, and 
the machine will then be again ready for operation. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE PATENT LAWS. 

Sm, —There is an old and true saying, that “ None are so blind as 
those who will not see.” The best example of this which has 
ever fallen under my notice is furnished by the perverse conduct 
of the editors of the Times newspaper with reference to the sub- 
ject of the law of patents, Not content with having already put 
forth articles, in which it would be difficult to say whetherabsurdity or 
were again treated to another dis- 
the Times of the 13th inst., on the 
waring of the proceedings of the Law 
In this last, and, I[ 


falsehood predominates 
quisition on the subj: 
occasion of a report a 








| 
Amendment Society at their last meeting. 
presume, crowning article, the Times, while displaying the same 
wilful ignorance of the subject, and the same wnserupulous per- 
version of facts which marked its former lucubrations, slyly 





attempts to support its own peculiar dogmas by coolly sayin; 
after commenting upon some remarks made by the Soliecitor- 
Gene at the meeting im question—that “It is, therefore, 
esper y gratifying to us that he has expressed himself as to 
it (ie, the patent law) in terms not dissimilar to those we 
used upon a former occasion (!)” 

Now, Sir, ean anyone discover on what “former occasion” the 
Times expressed itself in’ terms anything similar to those of the 








very moderate and sensible speech of the Solicitor-General just 
referred to? On reading the Times’ own report of that speech, 
I find it only goes to the Jength of suggesting that some im- 
provements might be made in the present system, with reference 
to the discretionary power vested in the law officers of deciding 
as to what may or may not be the proper subject of a patent, 
Upon this hea’ as well as others, it may not be impossible to 
make some ‘mprov-ment in the law as it now stands, but to say 
that the So’. .tor-Gen>ral’s sentiments, as expressed at that mect- 
ing, :re at in accom lance with the bombastie articles which 
have appeared in the ves, is one of those insults to the common 
sense of its rev ers which the Times alone is capable of perpetrating. 

Where does the learnad gentleman commit such folly as to 
say that “The English law holds that everything is new under 
the sun, and under the moon also;” or that “The serew, the 
wheel, and the «ver are all new;” or, “If they are old in 
principle, they are all new according to English law?” (Vid 
Times of September 14th.) These are the “terms” used by the 
Times “ on a former occasion.” Can ignorance and folly go further 
thanthis? And if aman believed such doctrines, would he not be 
considered, by everyone but the editors of the 7imes, to be utterly 
unfit either for the office of Solicitor-General or any other? It will 
be surprising if the learned gentleman who now holds that dis- 
tinguished post does not take a speedy opportunity of disowning 
any share in that ugly partnership which the Times wishes to esta- 
blish between his views and its own on the subject of patents. 

As I said in one of my last letters to you, Mr. Editor, notwith- 
standing all the bosh that has been written by the opponents of 
patents, there has not been one single instance shown in which the 
slightest public or private injury has resulted from it; and how the 
Times makes out “the intolerable evils which are falling upon the 
land by reason of our monstrous patent law,” or that “ the history 
of the world does not show such an effective instrument for eramp- 
ing the human mind,” it is impossible to discover. We have the 
Times’ assertion for it, and that is all. Facts are things the 7imes 
dare not venture upon. It contents itself, ludicruously enough, by 
putting what itself is obliged to admit are * hypothetical” cases, and 
then wants to persuade the public to believe in the peculiar doc- 
trines which it pretends to deduce from them, Let facts be gone 
into, andthen let the Times say how, if the patent law has the effect 
of * cramping the human mind,” weare toaccount for the hosts of useful 
inventions which we see in operation every day on all sides of us. 
Let it be explained how, notwithstanding this alleged “ cramping of 
the human mind,” it has happened that our arts and manufactures 
have been carried to such a height of perfection, and what it is that 
induces the almost numberless ingenious inventions which are, even 
now, every day being described to the world in the records of our 
Patent Ollice. Sir, | repeat what [ have before said, that the real 
cause of all this has been the stimulus given to the inventive faculty 
by the operation of the patent law, and it is to this that Great 
Britain is mainly indebted for the high and pre-eminent position she 
now holds in almost every branch of the useful arts. 

I, for one, Mr. Editor, neither know nor care to what inspiration 
the extraordinary conduct of the Times may be owing, but | 
feel satisfied that this country will never permit those who 
devote themselves to the improvement of our arts and manufactures 
to be deprived of that protection to their uncoubted property 
which can only be secured bya Patent Law. Lam sure all right- 
minded people will agree w ith what Mr. Webster said at the meeting 
of the British Association at Manchester, viz., that to deny that 
protection to intellectual labour, which was accorded to manual 
labour, was to place the head below the hand; and also vith what 
the worthy president of the association said, viz, that there could 

y than for one man to deprive another of the 
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be no greater robbery 
results of his intellectual labours. As to the sug 
verpment undertaking to reward meritorious inventors, Lord 
Stanley showed at the same meeting the impossibility of carrying 
out any such system, and I think his lordship’s opinions will 
have infinitely more weight with the country than any proposition 
which may be broached by the editors of the 7imes newspaper. 

The appearance of a renewed attack on the Law of Patents, under 
somewhat different colours fromthose at first displayed, has induced 
me to address you once more on the subject. The insolent libel con- 
tained in the Times of the 13th upon the railway engineers of this 
country will doubtless be met by them in the manner it deserves, 
though, with the feeling which such an unwarranted attack must 
create in the public mind, they may well afford to treat it with con- 
tempt. 

In conclusion, I would advise the editors of the Times to con- 
fine their attention, for the future, to matters which fall within the 
apparently limited scope of their understanding, and not make 
themselves ridiculous any more by publishing articles on subjects 
which are evidently beyond their comprehension. 

8, Surrey-street, Strand, Henry Brirary. 

London, November 20,°1861. 














INVERTED ARCIT BRIDGES. 

Sin,—As the inverted arch seems to be now under consideration 
in your journal, will you allow me to express my views, in the hope 
of eliciting further information on the subject of inverted arch 
bridges, as well as the principles of bridge construction in general. 


I feel unable to join with you in regarding the inverted arch as a 
particularly economical form of bridge, though I admit that it might 
be so as compared with the girder or lattice bridge. I look at the 
matter in the following light. 

First, I assume as an axiom that the cheapest way in which 
wrought iron can be used to support a weight between two piers is 
by direct suspension: this I believe to be the principle of the 
ordinary suspension bridge, therefore it may be regarded as the 
cheapest form of wrought iron bridge for supporting dead weights. 
When a moving load traverses a suspension bridge an alteration is 
produced in the form of the chain, and with a given load the amount 
of deflection produced is always the same. 

The principle on which Mr. Cowper's inverted arch was designed 
is, I believe, the following, though I may be wrong :—A design for 
an ordinary suspension bridge to sustain a certain load being first 
got out, the deflection produced in the chain by the unequal loading 
of the bridge is then calculated and defined. Two lines drawn 
parallel to the catenary one above and one below, and including the 
utmost limits of deflection, give the form of the girder and its depth. 
The top and bottom flanges of the girder are each made of sufficient 
strength to support the whole load, because it is assumed that when 
the line of direction of strain falls near one flange it does the whole 
duty of supporting the load, so that there is double the metal in the 
top and bottom flanges of an inverted arch girder that there is in the 
chain of a suspension bridge to sustain the same dead weight. If 
we add to this the weight of the web and the loss from rivetting we 
may say there will be from two-and-a-half to three times the metal 
in an inverted arch bridge that there would be in a suspension 
bridge capable of supporting the same load. 

The way in which the inverted arch has been considered by you 
would probably show that it might be made, with safety, much 
lighter than this; but still it appears to me it must contain much 
more metal than an ordinary suspension-bridge, perhaps double as 
much. Let us suppose one half of the bridge fully loaded, then the 
girder, if made of a cross seetion equai to that of a chain that would 
support a similar load, would be strained to its utmost in tension. If 
a transverse strain be now brought to bear on it the one flange 
would be partially relieved while the other would break, so that 
additional metal must be provided to resist this tendency. Add to 











this the loss from rivetting, and I think it must be admitted that an 
inverted arch bridge will not bear comparison with an ordinary 
suspension-bridge as to lightness, though, of course, it has a different 
duty to perform. 

I would now mention, with your permission, some forms of bridge 
equally untried with the inverted arch, which, however, will bear 
comparison with the ordinary suspension-bridge, and yet be perfectly 
rigid. As [L am now dealing with wrought iron structures I would 
lirst mention Ordish’s suspension- bridge, which is perfectly rigid, 
and which appears to me, though I have never gone into any calcu- 
lations concerning it, to require little, if at all, more metal than the 
ordinary suspension-bridge, and that only from its increased number 
of connections; secondly, bridges constructed on the bracket or 
cantilever principle. These may be built either in the form of an 
arched bridge in which wrought iron ties or girders at the level of 
the roadway are in tension, the greatest strain being over the piers, 
while the arch itself is in compression, there being, however, no 
strain at the crown of the arch; orthe platform may be made subject 
to compression, a curved or straight chain above it being in tension. 
I prefer the latter method on account of the tendency to buckle in an 
arch. Now five tons per square inch seems to be the usual strain 
put on wrought iron in bridges, and four tons compression on cast 
iron, supposing it secured against buckling. If we substitute ina 
bridge for one-half of the wrought iron in tension cast iron in com- 
pression we increase the weight of the whole bridge by one-eighth ; 
but as the cost of cast iron is about half that of wrought iron, we 
really obtain a cheaper bridge. 

On these grounds, then, I believe the bracket or cantilever system 
to be the cheapest possible for bridges. 

I hope I have made myself understood, for I have endeavoured to 
avoid the necessity for diagrams. BE. W. ¥. 

2, Manchester-square, W., November 17th, 1861. 











A LONG JOURNEY FOR A LOCOMOTIVE, 

Sir,—As I know that you like to hear from old friends now and 
then, and that you would appreciate anythin g which bears upon the 
progress of railways, | beg to send you a few particulars of the 
* longest direct and consecutive journey ever performed by one loco- 
motive engine and engineman” since railways were first made. On the 
29th October, 1861, the “ Castor” engine, built by Messrs. Stothert, 
Slaughter, and Co., of Bristol, England, and driven by William 
Welch, engineman, left Hamilton, at the extreme west of Lake 
Ontario, with a through train of sixteen cars, containing about 
1,600 barrels of flour for Portland, Maine, U.S. ‘The times of 
arrival and departure at the various stages of the route being as 
follows, viz :— 





LEAVING ARRIVING AT 

Tues, Oct 29th, Hamilton at 4.30a.m. .. Toronto at .. ee 
a Be ‘Toronto 10.35 a.m. .. Kingston (on 30th) 
Wed., 30th, Kingston 7.15a.m. .. Montreal .. .. .. 8.30p.m. 
Thurs., 31st, Montreal 4.00 a.m. .. Island Pond (Vermont) 4.40 p.m, 
Fii., Nov. Ist, Island Pond 5.00a.m. .. Portland(Maine) .. 5.45 p.m. 





-. 6.15am, 








making the total time upon the journey 73 hours 15 min., and 
deducting the necessary detentions at Toronto, Kingston, Montreal, 
and Island Pond, the actual net time the engine was attached to 
the train would be 44 hours 40 min., which, on 666 miles, the total 
distance from Hamilton to Portland, would show an average speed 
throughout of 14°91 miles per hour. 

The Great Western Railway Company have been compelled to 
resort to this outlet for their freight in consequence of the New York 
Central and Grand Trunk Railroads being hterally blocked up with 
the enormous quantities of produce which is flowing from the West 
to the seaboard, and to the South. The Great Western Railway 
Company contract with the Grand Trunk Railway Company for the 
passage of 50,000 barrrels of flour over their line to Portland, the 
engines and cars of the Great Western Railway being used for that 
particular service, and thus making the whole distance performed by 
the Great Western Railway, from their starting point, at Windsor; 
Canada West, to the terminus of the Grand Trunk Railway at Port- 
land, 852 miles. 

The direct journey from Hamilton, in the centre of Upper Canada, 
to Portland, upon the Atlantic, is not only remarkable for its unpre- 
cedented length, but for the varied and splendid scenery, and the 
many interesting associations connected therewith, as well as from 
the variety of communities having such different customs and 
institutions which come under the observation of the traveller upon 
this route. For instance, the train would pass along the whole 
length of Lake Ontario, past the Thousand Islands and Rapids 
of the St. Lawrence, past St. Anne's, where Tom Moore re- 
sided whilst in Canada, past the fine city of Montreal, in Lower 
Canada, and over the Grand Victoria Bridge, and crossing that por- 
tion of the province lying on the south of the St. Lawrence, it 
passes the Green Mountains of Vermont, and then plunges into the 
labyrinth of the White Mountains of New Hampshire, and finally 
nto the comparatively open country of Maine. 
polog for the hasty and crude manner which I have 
w items, but, if you think t 
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place in your paper, I will feel obliged by your p i 
Into aclear, readable shape. lu ° 
V.S.—A second engine left here for Portland this morning. 


Great Western Railway, Hamilton, 
Canada West,Nov. 4, Ls6!. 
PATENT TRIBUNALS 
Sir,—T am desirous of calling the attention of your readers to an 
expression of opinion by Vice-Chancellor Sir W. P. Wood contained 
in his recent decision in the case of Crossley r. Dixon. 1 quote 








| from the report in the 7imes—“ He (the Vice~Chancellor) hada 





strong impression, confirmed by the opinions of the common law 
judges, that in cases of this description a jury afforded a very inade- 
quate mode of trying questions of similarity of patent, the result 
generally being that the case was referred to arbitration.” 

Although I know no more of the case than what I gathered from 
the report, yet I may say it appeared that the above was no mere 
remark, by the way, but a bond fide expression of opinion, forming 
the ground of the Vice-Chancellor’s judgment against allowing the 
case to go to a jury. 

The opinion thus expressed, then, has considerable weight of 
authority; being the “strong impression ” of a distinguished equity 
judge, “ confirmed by the opinious of the common law judges.” 

The words of the Vice-Chancellor seem to imply that his opinion 
is confirmed by that of the common law judges generally, otherwise 
he would, probably, have limited his expression. But there is 
another feature in this judicial consent as to the trial of patent cases 
by means of juries which is worthy of notice—it is of comparatively 
recent origin and growth. A few years ago the Vice-Chancellor 
would not have been able to say that there was anything like a 
general consent of the common law judges on the point, but now 
we know that the assertion is continually gaining strength. 

What, then, is the opinion which has become so general with the 

Iges? Itis that “a jury affords a very inadequate mode of try- 
ing questions of similarity of patent.” : 

Now, it is not necessary for my present purpose to say anything 
about the reason for such 0} inion; the fact of its ¢ xistence 15 
suflicient. The judges are convinced, and show a disposition to act 
upon their conviction so far as they have the power. ‘The question, 
then, arises—What effect ought this state of things to have on 
patentees? They surely cannot rely on a mode of trial of their 
rights which is held to be “ very inadequate” by the judges? ‘This 
mode of trying patent causes is necessarily very expensive. It is 
idle to think of embarking in an action without going to great 
expense in preparing for trial, and, therefore, it is presumed that 
patentees who do embark in suc! wave 
their adequacy. But can they continue to f 
they find out what is the general opinion of the j ; 

The Vice-Chancellor also intimated that the usual result was that 
“ the case was referred to arbitration.” If this is the result, after the 
expense and trouble of getting up a case for trial, it must be to the 
interest of patentees to agree to a reference in the first instance. It 
is surprising that so many patentees seem to be very slow in learning 
this lesson, for the only difticulty in trying patent cases by arbitra- 
tion is the unwillingness of the contending parties to agree upon the 
matters to be tried, and to abide by the issue of the trial. Such 
parties prefer what appears to others a strange, infatuated course, 
viz., that of entering upon dilatory and expensive legal proceedings. 
In the present state of commercial competition patents will not yield 
such profits in their working as will bear such a drain upon them; 
and the consequence is that many patents are allowed to be infringed 
merely because their owners cannot afford the expense of protecting 
them by recourse to law. 

Looking to the recently expressed opinions of the judges, and of 
the law otticers of the crown, my own impression is that it will not 
be long before effective steps will be taken to provide a mode of 
trying patent causes which will combine the simplicity of arbitration 
with the coercive authority of a court of law. 

VILLIAM Spence, Assoc. Inst. C.E. 

50, Chancery-lane, W.C., 2Uth November, 1861. 
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THE OCTAVIA STEAMSHIP. 

One of the most important screw trials which have taken place 
for some time in the navy took place at Portsmouth on Wednesday, 
being the official trial of the Octavia, 51, screw. This ship was 
built some years since at Pembroke, from the designs of Sir William 
Symonds, the then Surveyor of the Navy, as a sailing frigate, but 
has never yet been placed in commission. In 1860 she was placed 
in dock at Portsmouth for conversion to a screw frigate, and was 
taken out of dock on completion of her conversion in the early part 
of the present year. Her alterations of form consequent on con- 
version comprised cutting in two parts and lengthening amidships, 
and an alteration to her stern to adapt it for the propeller. ‘lhe bow 
was untouched, and it therefore retains its original bluff form, which 
was one of the most marked characteristies of the ships designed by 
Sir William. The importance attached to her official trial on 
Wednesday was owing to the fact of her being the first completed 
of three vessels, the machinery of which had been made 
with a view to special results, in accordance with orders from the 
Admiralty to that effect. The machinery of these vessels—the 
Constance, Arethusa, and Octavia—-was contracted for by the firms 
of Messrs. Penn and Son, Randolph and Elder, and Maudslay, Sons, 
and Field, who competed to produce each a pair of engines, without 
limit to cost of manufacture or of design, that should be, as far as 
they could produce them, economical in their working, each to be of 
500-horse power, nominal. The Uctavia’s engines have been de- 
signed, and their principle patented, by Mr. Sells, chief draughts- 
man to Messrs. Maudslay, Sons, and Field, and consist of three 
cylinders with surface condensers, the latter having upwards of 
eleven miles’ length vf pipes, and two air pumps. The cylinders 
are 66in. in diameter, with a 3ft. Gin. stroke. ‘Lue three cranks, in 
lieu of the usual two, impart a more equable motion to the shaft by 
dividing the circle of its revolutions into three equal parts instead of 
two, as heretofore. The cylinders are surrounded by “steam 
jackets,” and are thus completely encased in steam, being the first 
screw engines, with the exception of those of the Gibraltar, that 
have been so fitted in the uavy, although the same principle was 
applied successfully to a paddle steamer many years ago. The 
boilers are tubular, and as nearly as possible two-thirds the size 
of others of the same power of engine in other ships. From 
trials already made it has been satisfactorily proved that the cou- 
sumption of coal in working the Octavia’s engines will not exceed 
one-half that consumed in ordinary instances. The boilers 
are fitted with Mr. Field’s patent superheating apparatus, which 
yesterday worked exceedii i 














ely well, giving a temperature at the 
engine of 320 deg. It is cased on one side with a water 
into which the feed water is pumped before passing into the boiler, 
for the purpose of raising its temperature. The steam, after passing 
through the engines, is thrown by the air-pumps into a tank in the 
form of distilled water, in which state it re-enters tue boilers by a 
pipe from the tank. The length of the engine room is 27ft. Gin., 
and that of the stokehole only 26ft., one boiler only being on each 
side. This great economy of boiler space enables the ship to carry 
a greater quantity of fuel, and yet it must be remembered that the 
ship yesterday was doing work with these two boilers equal to what 
she would have done with double her present boiler power had she 
been fitted in the ordinary way. The ship's steam and vacuum 
gauges were the patent of S. Smith, of Nottingham. The per- 
formance of the machinery throughout the trial was most satistac- 
tory, and was really surprising even to those accustomed to the 
working of marine engines, from its extraordinary equability and 
The ship left Portsmouth harbour soon 

ve of Mr. Jones, Government Pilot, and com- 
manded by Captain H. Broadhead, the noting of the performance of 
machinery, &e., being under the supervision of Mr. G. Murdoch, 
[ Afloat, and Mr. Miller, second chief of the 
ent. The morning was bright and fine, but 














smoothness of movement. 
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with a breeze of quite the force of 4 from west. The 
following are the results he six runs made at the mile with full 
power :— 

First Run.—Time, 4 min. 29 “3 8] Li , 13°3835 ; pres 
sure of steam, 20 Ib.: revolt engl 68 





Second Run.—'Time, 5 min 3 speed in knots, 10-909; pre 
sure of steam, 20} 1b.; revolution of engines, 7 
Third Run.—Time, 4 min. 24 sec.: speed in knots, 
sure of steam, 20 Ib.; revolutions of engines, 70. 
Fourth Run.—Time, 5 min. 32 sec.; speed in knots, 10°843; pres- 


sure of steam, 20 ]b.; revolutions of engines, 70. 
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Fifth Run.—Time, 4 min. 23 sec.; speed in knots, 13°688; pres- 
sure of steam, 20 Ib. ; revolutions of engines, 70. 

Sixth Run— Time, 5 min. 29 sec. ; speed in knots, 10-942; pres- 
sure of steam, 201b.; revolutions of engines, 71. 

The vacuum was the same in all the runs—28} Ib. 

Four runs ‘were next made at half power (one boiler), with the 
following results :— 

First Rua.—Time, 5 min. 11 sec. ; speed in knots, 11°575 ; revolu- 
tions of engines, 

Second Run.—Time, 6 min. 29 sec. ; speed in knots, 9°254; revolu- 
tions of knots, 56. 

Third Run.—Time, 5 min. 31 sec. ; speed in knots, 10256; revo- 
lutions of engines, 54. 

Fourth Run.—Time, 6 min. 37 sec. ; speed in knots, 9°068; revo- 
lutions of engines, 50. 

The mean of the six runs (full power) was 12-255 knots, and the 
mean of the four (half power) was as nearly as possible 10 knots. 
The temperature of both engine-room and stokehole was of an 
unusually cool character, as the following figures will prove :— 

At 11.30 a.m.—Engines working up to full power. Engine- 
room platform, 51 deg.; stokehole—centre, 68; forward, 55; aft, 
58} 


At 1 p.m.—Engine-room, 58 deg. , stokehole—centre, 80 ; forward, 
65; aft, 68. 

At 2 p.m.--Engine-room, 54 deg.; stokehole—centre, 80; for- 
ward, 65; aft, 69. 

At 2.30 p.m., at half power.—Engine-room, 54 deg. ; 
centre, 75; forward, 62 ; aft, €4. 

The trial may be looked upon as most satisfactory. To ascer- 
tain, however, the full value of the improvements, the Octavia, as 
soon as ready for a cruise, should be temporarily put into commis- 
sion and sent to Lisbon and back, the consumption of fuel, speed, 
attained, and other important items, being carefully taken account of 
during the voyage. 
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THE BLACK PRINCE IRON-PLATED STEAMSHIP. 

Tue preliminary trial of the Black Prince at light draught took 
place at Portsmouth on Tuesday, under circumstances highly 
unfavourable for developing the ship's speed under steam, but 
attended with very satisfactory results, both as regards the working 
of the machinery and the speed attained, the mean of the runs made 
at the mile being nearly 144 knots. The ship weighed her anchor 
at Spithead at 12.30 p.m., and steamed away for the trial ground in 
Stokes Bay. In proceeding towards the measured mile from Spit- 
head the anchor was secured and the fires made up for the race. 
The last, however, proved a difficult operation, owing to their 
having been lit with Scotch coal, which created a deal of clinker in 
the furnaces, and several turns were taken through the bay before 
the ship was fairly placed at the mile, at which four runs were made 
eventually with the following results :— 

First run, with the tide——Time, 3 min. 43 sec. ; speed in knots, 
15°859; pressure of steam, 18} Ib.; revolutions of engines, 55}. 
Vacuum—forward, 253; aft, 25}. 

Second run, against the tide——Time, 4 min. 38 sec.; speed in 
knots, 12-950; pressure of steam, 193 Ib. ; révolutions of engines, 56}. 
Vacuum—forward, 253; aft, 25. 

Third run, with the tide.—Time, 3 min. 55 sec. ; speed in knots, 
15319; pressure of steam, 19 Ib.; revolutions of engines, 56. 
Vacuum—forward, 26; aft, 25}. 

Fourth run, against tide.—Time, 4 min. 36 sec. ; speed in knots, 
13-043; pressure of steam, 19 lb.; revulutions of engines, 554. 
Vacuum—forward, 25}; aft, 253. 

The draught of water was—aft, 24ft. 2in., and forward, 21ft. 10in. 
The ship's proper trim, as laid down by her designers, is 1ft. by the 
stern. The propeller used yesterday was an improved Griffiths’, at 
its finest pitch 30ft., with a diameter of 24ft. Gin., of the same pattern 
as the Warrior, but set at a very different pitch, which was one of the 
many unfavourable circumstances for the ship attending the trial. 
Like the Warrior, the Black Prince is warm below, as the following 
means of temperature in her engine room and stokeholes will show : 
—Engine-room, starboard side, 90 deg.; port side, 103 deg. ; mid- 
ships, 93 deg. Passage between engine-room and stokeholes, 75 deg. 
After stoke-hole, after part, 95 deg.; midships, 102 deg.; fore 
part, 100 deg. Fore stokehole, mean of the three parts, 79. Tem- 
perature on deck, 47. 

The trial can only be taken at its worth as a purely preliminary 
trial, unexpectedly made, the ship out of trim, with coal of vastly infe= 
rior quality to that used by the Warrior on her trial, the stokers below 
tired out with their journey round to Spithead from Greenock, and all 
parts below necessarily retaining a great amount of heat, owing to 
the short time that had elapsed since the steam had been previously 
up. ‘The last fact will account for much of the excessive heat in the 
engine-room. Another point which issupposed to have had a pre- 
judicial effect upon the ship’s speed through the water is that, since 
her launch, some nine months since, she has lain in the tidal basin at 
Greenock in comparatively still water, and her bottom must of 
necessity be somewhat foul. The “immersion of the screw,” as it 
is termed, was not correctly ascertained, but one part of its blades 
during its revolutions, owing to the ship's small draught, must have 
been considerably out of the water. In her future trial at load 
draught, all these faults will be remedied, and, judging by the speed 
attained on Tuesday, there can be little doubt that the Black Prince 
will prove as successful a ship in point of speed as the Warrior. It will 
beremembered that the ship’s jury mainmast was carried away whileshe 
was lying at Greenock. This has not been replaced, and the ship 
came round with only her fore and mizen masts standing, which, no 
doubt, gave her a strange appearance as she passed the different 
points of view from the shore in her course round. The ship’s deck, 
at first sight, has a much more roomy look than the Warrior's, but 
this is accounted for, not by any actual increase in dimensions, for 
each ship is, in all but one point, a counterpart of the other, but by 
the absence of the hideous excrescence on the Warrior's deck which 
has been dignified by the name of a “rifle tower.” The only 
difference made in the construction of the two ships is in the form 
of the bow above the water line, the Black Prince’s being of rather 
less breadth from the main deck upwards nearly to the fore-rigging 
aft. This gives the ship a much handsomer and lighter appearance 
forward than the Warrior has. Her armour plates are of two de- 
Scriptions, those in line with her ports are rolled, and were manu- 
factured by Messrs. Beale, of Parkgate Works, Yorkshire ; the plates 
above and below the ports are hammered in their manufacture, and 
are from the works of Messrs. Rigby, of Glasgow. 





THE WAR UPON INVENTORS. 
(From the Times.) 
Tere is, however, this year a novelty in the topics discussed in 
the report of the Law Amendment Society and in the speech of the 
chairman. Both the society and the law officers have become fully 
alive to the intolerable evils which are falling upon the land by 
reason of our monstrous Patent Law. 
does not show such an effective instrument for crampins 
mind and stopping all improvement as is elaborately contrived by 
this extraordinary code. If you would preserve a flower in its 
exact present shape we believe the process is to put it into a box, 
and then drop into the | grain by in, quantities of fine sand, 
until you have buried the flower and filled up the box. This is 
what we are doing with all our arts. Grain by grain monopolies 
fall all around them, and s Mftly rise over them. Not a fibre of the 
old plant is displaced nor a leaf disarranged, but if it should attempt 
to expand it will find every minute portion of space occupied. The 
heavy mass of atoms imprisons it and coerces it to its « ‘inal form. 
We have treated the domain of thought as our Norman Couqueror 
treated the domain of England. He parcelled it out darkly in such 
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general phrases that no man could move a step without finding him- 
self a trespasser on some one else’s land. We must now have another 
Domesday Book to show who are the lords who hem in our thoughts 
and our inventive faculties, and where the limits of their monopolies 
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run. The nuisance has now risen to such a height that a tradesman 
cannot make a hairbrush or a pair of snuffers, or a corkscrew, or a 
pencilcase, or any other of the ten thousand objects of daily traffic, 
without being sure that he makes it upon a pattern twenty-one 
years old. If he should vary a hair’s-breadth from the ancient 
models, and dare the least improvement, such dreadful facilities of 
persecution have been devised against him within the last ten years 
that any one judge may issue an injunction against him, and all the 
batteries of the law are specially pointed so as to give him no chance 
of escaping ruin. Every handicraftsman is boxed up on all sides 
like the flower we spoke of, only the sand is hot sand and burns the 
poor man to death. Most of these cases work monstrous injustice. 
Let us state what, if you will, shall be considered an hypothetical case. 
We have been engaged now for about thirty years in the manufacture 
of railways. During this time the most lucrative profession in the world 
has been that of a civil engineer in good practice in England. En- 
gineers were in all instances employed under companies, paid hugely, 
making experiments at the expense of the companies, improving In 
their knowledge as they went on, inventing for the work they were 
engaged upon, better tools, better sidings, better sleepers, better 
chairs, and better contrivances of all kinds. This was natural and 
inevitable. They would not have been human if they had not thus 
improved, Well, these railroads do not last for ever. They re- 
quire to be reformed, widened, extended, and almost remade. Now, 
let us suppose that when one of these companies came to relay their 
line, or double their rails, they found that the law compelled them to 
adopt the science of doing so as it existed 30 years ago. Let us 
suppose that the engineers experimenting with these companies’ 
money had patented as their own every improvement they made, 
and that the company found that every tool, chair, sleeper, turntable, 
and arch, was a monopoly which they must not touch without pay- 
ing smart money to the individual who was special lord of this 
particular monopoly. We put this as only possible, but something not 
very unlike it has, we believe, actually occurred in practice, and 
it is only a fair example of the system. 





Tue Italian Government has granted the concession for the con- 
struction of a railway from Turin to Savona to an English com- 
pany, represented by Messrs. Palten, Cargill, Greenfield, Gombert, 
and others. 

THe Warnior.—By the official reports to the Lords of the Admi- 
ralty regarding the trial trip of the new iron plated frigate Warricr, 
it appears that when under full steam the mean rate of speed per 
hour attained by the Warrior was 16:3 knots, and by the Revenge 11 





knots. In sailing, the ship has considerable advantage over the fri- 
gate. The former also wears in seven minutes, while the latter, in 


consequence of her great length and che insuflicient supply of canvas 
forward, requires nineteen minutes. No severe storm was experien- 
ced, but the weather was sufficiently heavy to test the extent of the 
Warrior’s rolling, which attained a mean of 16 deg., against 14 deg. 
by the Revenge. The guns of the ship have a range of 45 deg., 
those in the frigate 22 deg. In firing broadsides the Revenge “ heels 
over ;” the Warrior only “shakes alittle.’ Her ventil «ting machinery 
worked by one boiler, soon clears the space between decks from 
smoke ; it also keeps the stokehole well supplied with fresh air, and 
will contribute largely to the healthful condition of the ship. 
Foreign anp CoLoniat Jorrines.—The Permanent Commission of 
the rifle shooting establishment formed at Vincennes, and which is 
presided over by General Guiod, has received from the Emperor eight 
English rifles of the Whitworth system, with orders to have experi- 
ments made with them. These trials commenced a few days ago, at 
the Polygon. Eight of the best shots in the garrison at Vincennes 
have been selected to try these guns, iv presence of the commission. — 
At the latest dates from Egypt the Nile was falling; telegraphic 
communication was restored between Cairo and Alexandria, but the 
railway traffic remained suspended.—A “ Victoriau Industrial Exhi- 
bition” was to be opened at Melbourne on the Ist of October. Great 
preparations were being made for the event.—The accounts from 
America regarding the oil springs on the line of the Atlantic and 
Great Western Railway in Northern Pennsylvania tend to show that 
the supply is virtually inexhaustible. One agent writes that he 
would have no difficulty in procuring 20,000 barrels per month at a 
price equivalent to 8s. per barrel, or about five pence per gallon, and 
that he could probably get double that quantity. The present esti- 
mate of the product of the region seems to be about half a million of 
barrels per annum.—Great exertions continue to be made for the 
completion of the electric telegraph to the Amoor. A further pur- 
chase of wire for this purpose has been ordered at Berlin, of the value 
of 45,000 silver roubles, making the total sum thus expended amount 
to 105,000 silver roubles, which will suffice for 2,200 versts (about 
1,500 miles) of land telegraphs. By means of this wire telegraphic 
communication will be effected between St Olga, Wladiwostock, 
De Castries Bay, the Port of Novogorod, and Nicolayevsk. For the 
greater facility of putting up the lines along the banks of the Amoor 
three more iron river steamers of 15-horse power each, and a larger 
one of 35-horse power, have been ordered at the establishment of 
Messrs. J. C. Godeffray and Sons, at Hamburgh. The three former 
will be completed in December, and the latter in February next. 
—-Coal has been discovered in South Australia, and a company 
formed for working it. 
Tue Scorrisn Summer.—The weather in Scotland is described by 
the Registrar-General as having been very peculiar in the summer 
quarter of this year. While on the continent of Europe, south of 
the latitude of England, the heat was great and the drought ex- 
cessive, and while England enjoyed a delightful season, with a genial 
temperature, plenty of sunshine, and moderate, refreshing showers, 
Scotland was, generaily speaking, involved in mists, with a clouded, 
obscured sky, and continuance of rainy weathers and deposit of rain 
to which no parallel has occurred for many years, and the registrar 
of one of the Western Isles remarks that in the whole three months 
from July to September there were not above six days dry from 
morning till night. The Astronomer Royal reports, as the result of 
the observations at fifty-five stations of the Meteorological Society 
of Scotland, a rainfall in the quarter of 15°65in., the average of the 
previous five years being only 8°80in.; and 495 hours of sunshine 
instead of the average of 492. But deficiency of sunshine and excess 
of damp, rainy weather do not appear to produce unhealthiness or 
lead to the outbreak of epidemics, though they tend to increase rheu- 
matic and other chronic ailments, It is now an established fact that 
when rain falls in heavy washing showers, like many of those which 
fell in Scotland during the last quarter, it is attended with 
valuable sanitary results, apparently cleansing the atmosphere 
of hurtful miasmata, while at the same time it clears the 
surface of the earth and the drains of accumulations of putre- 
scent matter injurious to health. To this cause mainly is at- 











tributed the low mortality in Scotland during the quarter— 
175 deaths in every 10,000 persons living, while in Eng- 


land it was 199. There was the usual difference between the 
mortality of towns and of the country—in the towns, in Scotland, 
204 in every 10,000 persons; in England, 220; in the rural parts, 
in Scotland, 142; in England, 178. Among the deaths of the 
quarter in Scotland was that of a man of 105, and the Registrar 





of Auchbreck (Banff), in reporting the death of another of 102, 
assures us that “people in general live to a great age in this 
glen.” If so it is of a very different descnption from that 





district of the burgh of Kirkwall of which, in another page, we 
learn that the deaths this year have been at the rate of thirty 
five for every 1,000 of the population ; but great as that mortality 
is, it is not at all surprising, for the district harbours three of the 
greatest enemies of human life—bad drainage, want of pure water, 
and overcrowding. In Argylishive a girl, seven years of age, 
bitten by a viper on both died in less than ten hours. — Lile- 
gitimate births continue in Scotland, and some of the local registrars 
write as if in despair. One says, “If we are to have births at all 
here, illegitimate ones must form about half the number.” During 
the quarter, allowing for emigration, but not counting at all on 
immigration (as there is no record of it), Scotland added 9,812 to its 
population; Great Britain, as a whole, increased by above 71,000 
souls.—Zimes. 
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MISCELLANEA. 


Tae French iron masters at St. Dizier are again at work, but the 
price of pig iron in France is reported to be still very high. 

A sox of gunpowder exploded on the 19th inst., on the railway 
near Florence. Seven persons were killed, and five others 
wounded, 

The Great Western line is at last to be extended to the docks at 
Bristol and to Clifton. It is difficulteto understand why this was 
not done twenty years ago, 

Tue French Government is actively engaged in sowing the 
downs on the Atlantic and Mediterranean, thus preventing tho 
further encroachment of the sea. 

Tue famous patent case of Hills v. Evans was again brought up 
before the Lord Chancellor on Friday last, who fixed the 10th of 
December for a rehearing of the case. 

Meetines have been held in towns bordering on the Shannon, to 
complain of the conduct of the Board of Works in not protecting the 
country from the inundations of that stream. 

A prospectus has been issued of the Atlas Coal Company, with a 
capital of £10,000 in £5 shares, to work some coal prope ‘ties in the 
Forest of Dean, which are to be purchased for £4,000. — 

Tue new and fast steamer Victoria was struck by a sea, in mid- 
channel, on Thursday week, and had her forecastle comp! te y stove 
in, and her head brought down a foot by the water taken in. 

A prosrecivs has been issued of the Staffordshire Potteries Street 
Railway Company, with a capital of £20,000 in shares of £4 each. 
It is to connect the various towns of the potteries and their adjacent 
villages on Mr. Train’s plan, and seems to be well supported by 
local people. 

A prospectus has been issued of the Mwyndy Iron Ore Company 
with a capital of £160,000 in shares of £4 each. ‘The o: ject is to 
purchase and extend the working of some hematite iron ore mines 
in Glamorganshire, alleged to be extremely rich, and the price of 
which is €125," 0. 

Tue following appointnents of naval engineers have been made 
since our last:- J. H. Keane, chief engineer, t) the Vhaeton, vice 
Miller, superseded; 8. Harrison, first-class assistant engineer, vice 
Nurse, to the Asia, for hospital treatment; M. Baird, contirmed as 
second-class assistant-engineer in the Shamrock. 

A BILL is announced to be broug in during the next s mo 
Parliament for the formation of a railway through Dublin. Accord- 
ing to this scheme, new lines ae to be uniting the 
various termini in Dublin, and connecting all the railways which 
converge in the city with the port. The plan includes a tramway 
along the quay from Carlisle Bridge down the river on the south side. 

It is mentioned in the Menchester Guardian that throughout the 
Lancashire cotton districts the spinners are now generally makin 
experiments with Indian cotton, and that the opinions expressed of 
the result are various, but that it is evident that, by a slight altera- 
tion in the machinery, this cottun may be made to enter, in various 
proportions, into much higher numbers than has hitherto been sup- 
posed likely. 

Tue iron screw frigate Resistance, 22, sister frigate to the 
Defence, 22, fitting at Chatham, is ordered to be removed from the 
Victoria Docks to Chatham, at which port she is to be completed and 
fitted for sea with all possibie dispatch. The R- istance will mount 
an armament of twelve 63-) rs, each of 9) cwt., aud two Lb 0- 
pounder Armstrong guns nthem. deck, ani two 100-pouuder 
Armstrong pivot guns on e upper deck, ihes me armament will 
also be supplied to the Defe ce. 

TueRe are many persons, no doubt, who do not yet understand 
what wonderful piece of orduance it is ‘lat is now heard ol as 
a “shunt” gun, It js Sir Williau Avmstrong’s muzzle-loaler, a 
wrought iron gu» rifled with two sets of grooves, the shot passing 
down one, and, partially turuing on its axis, or “ shupting,” at the 
bottom, being guided out by the other, With these grooves the 
strain on an ordinary cast iron gun is such as to burst it aftera 
very few rounds, whilst in a wrought iron gun the loss by friction 
is gweat, and the grooves must inevitably soon wear out. 

Dx. Letnesy has presented a report to the City Commission of 
Sewers recommending the extra carburation of the gas supplied to 
the City lamps. From the data obtained it is considered that the 
process of carburation will economise the consumption to the extent 
of from 40 to 50 per cent., assuming that the best quality of naphtha 
be used, namely, a naphtha which should give to the gas con- 
tinuously a proportion of about ten grains of volatile hydro-carbon 
to each cubic foot of gas; for it has been found by experiment that 
a naphtha yielding but four grains would increase the illuminat- 
ing power of the gas to only about 15 or 20 per cent. 

Tue steam frigate Leander, 451 guns, 2,76) tons, recently con- 
verted from a 50-gun sailing frigate, and lengthened amidships 
44ft., in the dockyard at Sheerness, and fitted with Messrs. Boulton 
and Watt's horizontal engines, with patent expansion gear, 
400-horse power, left Sheerness Harbour on Monday, and pro- 
ceeded to the measured mile off Maplin Sands for the trial of her 
machinery. Theaverage speed, with full boiler power, was 11°633 knots 
per hour; revolutions, 61; pressure, of steam, 201b.; vacuum, 26; 
the diameter of screw (Grifliths’) being 17ft.; pitch, 24ft.; draught 
of water aft, 20ft.; forward, 16ft. 3in. The half circle was accom- 
plished in four minutes, and full circle in six minutes and forty-tive 
seconds. 

Tue new tank locomotive engines now in course of con- 
struction, at Manchester, for the Great Indian Peninsula Rail- 
way, and intended for working the sixteen-mile incline by which 
the line ascends 1,831ft. at the Bhore Ghavt, near Bombay, 
have six coupled driving wheels, 4ft. din. in diameter, and a bogie 
containing two pairs of wheels, the front pair being 38in. and the 
back pair 34}in. in diameter. The cylinders, 20in. in diameter, for 
24in. stroke, are inside, The boiler is 4ft., Gin. in its smallest 
internal diameter, and contains 200 tubes, Zin. in diameter outside 
and 12ft. Gin. long. ‘The fire-box is some 7ft. long, with an inclined 
grate and a midfeather, the back pair of coupled driving wheels 
having their axle beneath the grate. The tank contains 1,000 
gallons, or rather less than 44 tons of water, and the whole weight 
will be between 45 tons and 48 tons. 

Tue iron-plated frigate Royal Oak, 51, 800-horse power, under 
construction at Chatham, is ordered to be fitted with ti be scuttles 
on her lower deck to afford air and light to the officers’ cabins. 
In carrying out this improvement arrangements are to be made to 
enable the voles through the armour plates to be plugged or other- 
wise secured when required, A further supply of the massive iron 
armour plates, without either tongues or grooves, were received at 
the dockyard on Saturday from the Park Gate Ironworks, York- 
shire, the company having entered into an arrangement with the 
Admiralty to furnish all the armour plates required for the Royal 
Oak, the whole of which supply will be of rolled iron. By direc- 
tion of the Admiralty the exterior armour plates of the Royal Oak 
are not to be tongued at the edges, and the plates so constructed 
which have hitherto been supplied at the dockyard will, it is under 
stood, be used in the interior of the Achilles, 50, in the formation 
of the bulkhead compartments of that frigate. 

‘Lue traffic receipts of railways in the kingdom for the week-end 
ing the 9th of November amounted to £526,001, and 
sponding week of last year to £517,999, showing 
£38,039. The gross receipts of the cight railways having their 
termini in the metropolis amounted to £239,509, and for the corre- 
sponding week of 1860 to £23° 874, showing am inewease of £7,486. 
The increase on the Fastery Counties Rail vay amounted to £1,9 6; 
ov the Great Northert!“#)'t3,215; on the Gr at Western}ap £1,577; 
on the London and North-Western thie; and on tid Loudon 
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snd South-Western to ¢1,423—total, £8,561. 
be deducted £106, the decreasd on the London and ack wall, 
£i8 on the London, Brighton, and South Coast, and t70J° on the 
South-Eastern, together ¢875, leaving the increase, as above, £7,486, 
I'he receipts on the other lines in the United Kingdom amditnted to 

256,672, and for the correspondiug period of last year to £246,119, 
showing an increase of £503, which, added to the increas#@n the 
metropolitan lines, makes the total increase £8,039 as compared with 
the corresponding week of 1860 
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Tus invention, by Messrs. Shand and Mason, of 245, Blackfriars- 
road, Southwark, has for its object the more perfect construction, 
simplicity of arrangement, efficiency, compactness, durability, and 
reduction in cost of manufacture of fire engines worked by steam- 
power. 

One part of the invention consists in the use of an upright 
conical steam generator or boiler A, as shown at Figs. 1 and 2, 
formed simply of an external and internal cone with an annular 
space between. The internal cone forms both tire-box and chimney, 
thereby avoiding all flues. 


through the body of the boiler in a suitable position, the tube 
forming a water space in connection with the annular water space 
of the boiler. Another part of the invention consists in using two 
or any other number of single-acting steam cylinders C in like 
manner; the fire engine will consist of two or any other number of 
single-acting pump cylinders or barrels D, placed in the same cen- 
tral line as the steam cylinders C, and they may be placed vertically 
or horizontally, or in any other desired position that may be most 
suitable to the requirements or particular adaptation of the fire 
engine. In the construction of steam fire engines and pumps 
according to the invention it is preferred that two or any other 
number of steam and water cylinders be cast together in combination 
with the crank shaft bearings I, as shown at Figs. 3 and 4, in one 
piece or casting, but, if desired, the whole may be made separately 
and afterwards fixed together by bolts and nuts, or other suitable 
means. ‘The steam and water pistons are connected together by 
four or other suitable number of rods E; these rods form a rigid 
connection between the steam and water pistons, and this arrange- 
ment at the same time allows the steam and water pistons to be re- 
moved at any time without disturbing or displacing the cylinders or 
their covers. ‘This arrangement of rods also allows of the ints oduction 
between them of a crank shaft F and connecting rods H ; the con- 
necting rods IL are attached at one end either to the steam or water 
pistons, as is most suitable, the opposite ends of the connecting 
rods H being attached to the cranks of the crank shaft FP which 
passes between the piston rods E, the crank shaft F, which may be 


The hind axle B of the carriage is | 
passed through the boiler A by fixing a horizontal annular tube | 





im One or more pieces, and may have any number of cranks upon it , 


with connecting rods attached to it corresponding to the number of 
cylinders in use; the cranks may be set to any angle which may be 
required. 


WINTON AND COWAN’S IMPROVEMENTS IN 
ACTUATING MACHINE HAMMERS, xc. 

Tus invention, by J. G. Winton and T. W. Cowan, of 42, Bridge 
street, Blackfriars, relates chiefly to those forge or machine hammers 
which are worked by means of power transmitted through cams, 
tuppets, wipers, or similar movements; and the improvements con- 
sist in the methods adopted in order to increase, diminish, and re- 


gulate the momentum of the blow from the hammer, and also in the | 


general arrangement and combination of the various parts compos- 
ing the machine through which the effects are produced, and by 
which greater compactness and stability is obtained. 

The illustration exhibits the apparatus in section. f is a lever 
centred upon the axle /!, and working upon the suspensory link 7", 
which carries the pin = This pin is attached to or passes through 
the hammer i, which has the hammer block fixed to it in the usual 
manner. The cam or tappet E is mounted upon the axle d, which 
may be driven from the main shaft by belts or gearing, or may be 
driven by the pinion mounted on the main axle or shaft d!, whereon 
is also the pulley a' and the flywheel a*. The piston rod j passes 


through the gland y' and into the cylinder m, having a piston #! { 





mounted upon it. Tho other extremity of the piston passes through 
into the air chamber x, which serves as a guide to it. The air 
chamber is divided into two or more compartments. o!, 07, are 
valves communicating with the atmosphere ; p', p*, cocks, the former 
communicating with the air chamber from without, and the latter 
with the bottom of the cylinder. The valve o! has also a cock 
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placed outside (not shown) for the purpose of preventing the air 
from passing through it when not wished for; r, the anvil block. 
Supposing now the action to be going on. the hammer about to rise, 
the cock p* is open, the cock p! shut, the piston rising compresses 
tie air above it, increasing the elasticity ; hence, when it reaches the 
top of the stroke and begins to fall, it receives an additional impetus 
from the action of the compressed air on the piston. The cock at 


the bottom being open allows the air beneath the piston to be ejected 
at the downward stroke. If it should be wished to diminish the 
| stroke from the fall of the hammer, by closing the cock p* a cushion 
| is formed underneath the piston, which receives the impact of the 
| blow and destroys it. If it is wished to lessen the elasticity of the 
| air, then by partially opening the cock p' a communication is made 
with one or more compartments of the air chamber, which, allowing 
increased space, diminishes its elasticity, and hence lessens the effect 
of the blow. By opening the other cock behind the valve o!,a 
vacuum may be formed by allowing the air to escape wholly from 
the cylinder, then closing the said cock. 


Tne War or THE GAUGES IN THE West. — The battle between 
the broad and narrow gauges, which was fought some years since 
with such costly consequences to both sides in the North, appears 
about to be renewed in the west. The South-Western Company 
propose toextend their line from Gillingham, in Dorsetshire, to Bristol, 
there to join the Midland line, andto complete the direct narrow gauge 
communication. This scheme is a competing one with that of the 
Great Western projected line from Keynsham to Radstock, and will 
be opposed both by the Great Western and the Bristol and Exeter 
Companies, who, it is said, seriously contemplate laying down the 
narrow gauge on the whole of their lines. Public meetings are 
being held by the advocates of the broad and narrow gauges at 
various places through which the projected lines pass, and the fight 
promises to be obstinately contested on both sides. 
Tue Warmest ANp Best Crorutxc.—Most persons suppose that 
fabries made of coarse wool are the warmest and most durable. 
This isa mistaken idea. Owing to the lower prices of coarse wool 
| fabrics of this material are usually made heavier than those of fine 

wool, hence their greater thickness deceive persons respecting their 
| qualities for warmth and wear. There is no heat in the wool 
| itself; its property of what is called “ warmth” is due to its non- 


conducting qualities. If we grasp a bar of iron on a frosty morn- 
ing it produces a disagreeable cold sensation because it is a good 
conductor of heat, and the warmth of the hand is rapidly carried off 
by the metal. On the other hand, a piece of woollen cloth, espes 
| cially if it has a long nap upon it, does not feel cold because 
it is a good non-conductor, and prevents the heat passing 
rapidly from the hand. Now the warmest febric for clothing 1s 
that Which is the best non-conductor; and Count Rumford made 

a great number of experiments with different materials in 
| order to find out the best. According to his observations 
the down of the eider duck, which the Esquimaux use in their 
clothing, is unrivalled in this respect; and the finer the fabric of 
woollen cloth used, the more imperfectly did it conduct the heat from 
the human body. As fine woollen cloth is superior to that of coarse 
wool as a non-conductor, it is therefore the best for clothing in 
keeping the body warm during cold weather. We are also positive 
| that cloth made of fine wool equal in thickness to that manufactured 
| from the coarser material will wear much longer. The finest woollen 
| cloth, although dearest at first, is cheapest in the end, because it 
is more durable and warmer; and, according to Liebig, so much 
heat saved is so much meat gained. It must not be overlooked, how- 
ever, that there may be avery great difference between what is called 
“firm cloth” and cloth made ot fine wool. Fine wool is our theme}; 
it feels pleasant and soft to the touch, and it has a rich velvety ap~ 
pearance. There has been a great demand recently for coarse woo 
to be used in the manufacture of common army and other cloth, but 
every effort should rather be made to obtain plenty of cheap fine 
wool, because it is the warmest and best for clothing.—Scientyic 
| American. 
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TO CORRESPONDENTS. 

Vol. xi. of THE ENGINEER ean now be had from the office, price 18s. m 

®,* Covers for binding the volume can be had from the publisher, price 2s. 6d. 
each. 

#,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 


C. ScHIELE.—The diagran has not been engraved, but will appear next week. 

M. d'A.—We regret that we can give you no particulars of a metallic alloy to 
melt at from 150 deg. to 190 deg. Fahrenheit. 

J. A.—A transverse screw of the same diameter as the chamber would weaken the 
breech very much, and it would not ensure tightness. : 

A CosxsTaNTt READER.—The main-deck guns of the Warrior, 15, we believe, on 
each side, are 68-pounder 95 cut. cast iron smooth bore guns. 

E. A. P.—Dr. Scoffern’s “ New Resources of War,” published by the Messrs. 
Longmans, will give vou muchof the information you require, but we know of 
no one work which will give all. 

J. A. L.—Your mode of calculation appears to be correct. The object looks line 
a ballistic pendulum. We believe conical bearings have the sime friction as 
cylindrical bearings supporting the same weight. 

C. S. (Acton-street).—Your remarks bear upon suspension bridges generally 
as well as upon inverted arches. You are doubtless aware that suspension 
bridges are actualiy cheaper than those of any other construction of the same 





span, 

J. H.—Multiply 44}, the area of your Thin. piston in square inches, by the 
average pressure, maintained throughout the stroke, per square inch. 
Multiply the product by the length of stroke in feet, and this product again 
by twice the number of revolutions per minute. Divide the final product by 
33,000, and the quotient will give the indicated horse-power. — . 

E. A. L. ano W. J.—The addresses of the secretaries of the principal Indian 
Railway Companies are as follows :—D. I. Noad, East Indian Railway 
Company, Alderman’s-walk, New Broad-street, Thomas R. Watt, Great 
Indian Peninsula Railway Company, 3, New Broad-street; C. H. Kennedy, 
Bombay, Baroda, and Central India Railway Company, 10, Liverpool-street, 
New Broadestreet ; Thos. R. Burnell, Scinde and Punjaub Railways, Gresham 
House, &c. 

J. R. P.—We are answering the same question almost every week. Applicants 
for the appointment of assistant engineers in the Navy must have served an 
apprenticeship inan engine factory, and have good testimonials as to conduct, 
dec. They are expected to have a fair hnowledge of the steam engine in allits 
parts and to be able to make minor repairs. They should also be able to 
make sketches of the parts, and should have a fair knowledge of arithmetic, 
and some knowledge of book-keeping. Apply to the Secretary of the Lords 
Commissioners of the Admiralty. 

STOKER.—To find the content of a wagon-shaped boiler it is necessary to find 
ihe area of its cross section, and to multiply this by its length, multiplying 
the product, if in solid feet, by 6}, or if in solid inches, dividing it by 
277 for gallons. For an egg-ended boiler, multiply the area of the eylin- 
drical portion, as Jound in a book of circles, by the length of the same por- 
tion. Then cube the diameter and multiply the cube by *5236, which will give 
you the content of the two hemispherical ends, which add to the capacity of 
the cylindrical part already obtained. Divide the sum if in cubic inches by 
277} for gallons. 


BRON ZING. 
(To the Buitor of The Engineer.) 

Sir,—I will feel obliged if you or any of your readers will inform me 
of the process used in colouring the surfaces of bronze, especially that which 
will wear longest without having to be renewed ? .P. 

Bermondsey, 21st November, 1861. 


THE CONE PROBLEM. 
(To the Editor cf The] Engineer.) 

Sin,—Would you be kind enough to allow some of the able correspondents 
of Tne ENGINEER to answer the following question through its columns? 

If there be two cones of exactly the same diameters, but reversed to each 
other, and whose centres are quite parallel, what is the reason that the belt 
which conveys motion from the one to the other is tighter when running 
on the ends of the cones than when on their centres? As Iam @ foreigner, 
and but imperfectly acquainted with ‘the beautiful algebraic notation used 
in Britain, I will feel obliged if the answer is based on the “ Propositions of 
Euclid,” illustrated by simple arithmetic. B. M. 

Glasgow, November 17, 1861. 

[The “ reason” why the belt will not run with the sume tightness on every part 
of a pair of straight cones should be suficiently obvious on a little reflection. 
The sums of the circumferences may be evirywhere the same, but, whereas at 
the point where th: two opposite diameters are the same, the two straight 
portions of the belt are parallel, they diverge the moment the belt is moved to 
either side. The distance along the straight portions of the belt then becomes 
greater than before, for the same reason that the hypothenuse of a triangle is 
longer than its base.—Ev. E.]} 





MEETINGS NEXT WEEK. 

INSTITUTION OF CrvIL ENGINEERS.—Tuesday, Nov. 26, at 8 p.m.; 1, ” 
Measuring Distances by the Telescope ;” by Mr. W. B. Bray, M. Inst. C. E.> 
and, 2, “ Description of the Lock Ken Viaduct on the Portpatrick Railway, 
By Mr. Epwarp L. J. Buytn, M. Inst. C. E. 

Society or ArTs.—Wednesday, at 8 p.m., “ Comparison of the year 185 
with the year 1861,” by BLANCHARD JERROLD. 

CIVIL AND MECHANICAL ENGINEERS’ Socigty.—Thursday, at 7.30 p.m., “*O 
Geology in its Relation to Engineering,” by Mr. R. C, Parerson. 
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Letters relating to the advertisement and publishing department of this pape 
are to be addressed to the publisher, Mk. BERNARD LUXTON ; all other letiers 
and communications to be address:d to the Editor of Tuk ENotnesr, 163, 
Strand, London, W.C, 


Tue Enoixeer can be had, by order, from any newsagent in town or country, 
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THE ABOLITION OF PATENTS. 

IN every part of the civilised world, and, to an even greater 
extent, probably, in foreign countrics than at home, the 
Times is believed to reflect faithfully the conservative side 
of British opinion. It is not to the presumption that the 
Times supplies thought to any portion of the community, 
but to the admitted fact that it expresses the views already 
entertained by what are believed to be the ruling minds of 
England, that the “ Thunderer” owes its influence. Few 
care to ask who wrote this or that article in the Zimes so 
long as the arguments which it may bring to bear upon a 
given question may be identified as those of a powerful 
division of the public. It is thus, and thus only, that any 
degree of significance attaches to the Times’ recent attacks 
upon patents. Inventors, or, to be more precise, patentees, 
finding their long-acknowledged rights assailed, are 
naturally anxious to know how far the views of the Zimes, 
in this respect, are entertained at large. This it may be 



































difficult to ascertain until, as we have no doubt it will, the 
whole subject of patent rights be brought up before Parlia- 
ment. “ Intolerable evils,” the Times tells us, “ are falling 
* upon the land by reason of our monstrous patent law.” 
Without stopping, either to specify these evils, or to demon- 
strate the truth of its next proposition, the Zimes proceeds 
to say that “ The history of the world does not show such 
“an effective instrument for cramping the human mind 
“ and stopping all improvement as is elaborately contrived 
“ by this extraordinary code.” Now, while there may have 
always been a numerous class who look with indifference upon 
patents,as they do upon inventions and inventors, none, that 
we know of, have, until now, openly opposed them. So far 
as definite opinions had been entertained respecting patents, 
they were, to the best of our knowledge, to the effect that 
the reward, or rather the acknowledgment of right, was 
not only just, but necessary. Sir William Armstrong was 
the first to express publicly, and in our hearing, a contrary 
view, and considering that he adduced no instance of the 
impropriety of patents, we were astonished beyond measure 
at what he said. Until then, we had always heard that 
the extraordinary development of inventions which, for the 
08 century, has marked the history of Great Britain in the 

roadest characters, was yet in full flow. Everybody was 
for ever contrasting the mighty achievements of the present 
day—achievements which had, invariably, originated in some 
invention—with the state of things, five, ten, twenty, fifty, 
or a hundred years ago. And of the inventions which were 
the germs of these achievements, nine out of every ten had 
been patented, and of the few that were unpatented they 
were looked upon as windfalls to the public, and from these, 
the general feeling appeared to be, it was a pity that the 
inventors had not derived some benefit. 

All our congratulations, however, the Times now tells us 
in substance, have been groundless. The patent steam 
engine, the patent spinning frame, the patent rolling mill, 
the patent loom, the patent sugar refinery, the patent 
eg —— press, the patent gas works, the patent hot 

last, the patent self-acting mule, the patent electric tele- 
graph, the patent sewing machine, the patent atmo- 
spheric process for making iron and steel—all these, 
if the arguments of the Zimes are to go for any- 
thing, have been intolerable evils, for they have been 
to a great extent the fruits of the patent laws which so 
“cramp the human mind” and “ stop all improvement.” 
Now, if the Zimes care to maintain its reputation for 
ably stating and logically arguing a case it should begin 
at the beginning of this patent question, and tell us 
exactly what are the “intolerable evils” which patents 
are inflicting upon us. A single evil would not suffice to 
condemn them, else we might readily find a reason, here 
and there, for opposing every law of the land. Let it be 
shown that not one or two, but many instances of 
“ intolerable evil” may be traced. to the existence and 
operation of the patent laws, before it is attempted to be 
shown that they are radically wrong in principle. If 
such instances were notorious it would suffice for the 
Times to refer to them generally. But if they exist, it is 
among the “things not generally known,” and hence they 
require specification. Not one, however, does the Times 

ive us. It tells us, certainly—we will not say with 
intentional but with actual untruth—that “a tradesman 
“cannot make a hairbrush, or a pair of snuffers, or a cork- 
“ screw, or a pencil-case, or any other of the ten thousand 
“ objects of daily traffic, without being sure that he makes 
“it upon a pattern twenty-one years old.” Now patents 
extend for but fourteen years in any case, and under the 
present law but two-thirds of all applied for are completed 
at the end of six months, but about one-fifth of the whole 
are kept up after the expiration of the first three years, 
and but about one in twenty survive the “seven years’ 
stamp.” There is thus always a very large proportion of 
patented inventions which th. tradesman is free to work 
at the expiration of six months or three years from the 
date of patent, and of the remainder the larger number fall 
in for his use at the end of seven years. And what of 
the rest, for the use of which he must pay or wait? He 
is simply prevented from using without payment what he 
did not invent, what has cost him nothing to develop, 
and what, therefore, does not belong to him. We can 
imagine a roving gipsey chief complaining, indignantly, 
that he cannot possess himself of this or that rich meadow, 
or twenty acres in yonder park, “without being sure” 
that somebody's title does not stand in his way! How 
inconvenient indeed are these exclusive rights to property 
to people who like the property but don’t like paying for 
it! What gratitude do they not owe to the Zimes, which 
kas already struck a key note in comparing the “domain 
“ of thought” to the “domain of England,” as parcelled 
out by William the B we mean the Conqueror. 
“ Parcelled it out so darkly in such general phrases that 
“no man could move a step without finding himself a 
“ trespasser on some one else’s land.” Surely, then, the 
Times will see to it that the monopoly of land and the 
monopoly of thought are abolished together! Let us go 
back to barbarism by all means, and cast aside all the pro- 
tection of individual rights for which, more than anything 
else, man endures the restraints of socicty ! 

Misrepresenting the fact, the Zimes goes on to assert 
that the tradesman “ who dares the least improvement,” 
has “no chance of escaping ruin!” Surely it should be 
worth the while of the “ leading journal” to write 
common sense. It is notorious enough that nothing in the 
whole range of British law, patent or otherwise, can 
prevent any man from making «nprovements to his heart’s 
content. The sole object of the patent laws is to secure to the 
improver the right to his own improvements, instead of, as 
the Times desires, leaving them to be freely appropriated by 
others. If the writer in the 7imeshas constructed any theory 
of his own as to oy in inventions—although we can 
discover nothing but the strongest socialism in his writings 
—it is, we apprehexd, that any man can invent anything, 
whenever he requires that thing, and that, therefore, no 
one should be permitted to forestal his neighbour by 
setting up a claim for what merely happens, by chance, we 
are to sup , to be the first invention of the kind. The 
tenor of the Times’ articles on patents implies this view, 








although it is nowhere distinctly expressed. Now there may 

be, as we =n é believe, occasional instances wherein two 

or more minds really originate, in turn, the same idea. 

But the common sense of everyone may be relied upon to 

convince him how far such cases are likely to be general. 

One of two men, equally clever, may invent a flying 

machine, and the other may invent asubmarine boat. “But 

the two men will, in ninety-nine cases out of a hundred, 

either learn of each other’s inventions, directly or in- 

directly, or else remain in complete ignorance of them. 

Neither, as a rule, will reproduce the invention of the other. 

If, however, instead of being clever, the men in question 

are merely cunning, they may alike resuscitate one and the 

same scheme from the neglect of years, and pass it off as 

their own. So, too, they may be the first to demonstrate 

the practical value of other men’s ideas, and may there- 

upon seck to appropriate the ideas themselves. ‘hese are 

but instances, however, of the abuse of the patent laws. 

The broad principle of all patent law is that no exclusive 

monopoly can exist upon an invention which is not both 

new and useful. The patentee who thus secures a really 

new and useful invention prevents no one from following 

the previous practice. And, if he compete with them 

to their disadvantage, he does no more than he would 

clearly have a right to do were he without a patent 

—to practise his invention in secret. The only com- 

plaint that can be made with any show of reason 
against him is that his monopoly forestals others who 
would have made the same invention. How many men, 
let us ask, would have made any one among a long list of 
celebrated inventions, and when would they have made it ? 
Thus far, the case is so wholly in favour of the justice and 
propriety of patents that we need hardly expect that the 
Times will be able to answer these questions in a manner 
which can induce Parliament to abolish the present rights 
of inventors. Under the present laws the human mind is 
stimulated and improvement encouraged. No one’s rights 
are compromised, unless it can be shown that all men are 
equally capable of inventing at will, and that there is 
nothing which is practically more meritorious in the 
invention of one man than in that of another. 

Without patents there would be no encouragement to 
invention unless, here and there, the inventor was in a 
position to work his own invention, or, happily, had a 
wealthy purchaser in view. In any case it would be for 
the interest of all inventors or purchasers of inventions to 
work them in the greatest possible secrecy, new and 
peculiar mechanism being as jealously guarded as the 
merchant now guards the secrets of his business. All 
that vast flow of published information which now attends 
the progress of invention would cease, and the whole 
condition of scientific and mechanical thought would 
degenerate. Applied science, the foundation of modern 
industrial greatness, would have few accessible illustra- 
tions. Quackery would reign triumphant, without the 
chance of more than occasional detection and conviction. 
We should have guilds and secret associations, with their 
exclusive systems and their oaths, gripes, and mysteries. 
There would be the highest premium on stealth and 
secretiveness. ‘lhe padlock would become the symbol of 
mechanical science. We have no great fears that Parlia- 
ment will open the way to such a state of things. 'Thev 
may amend our present patent laws, and this we should 
be among the first to urge, but they will not, we think. 
mistake destruction for reconstruction. 


LOCOMOTIVE MAKING, 

IN another column we have transcribed from an 
American paper a characteristic paragraph, boasting of the 
cheapness and excellence of American locomotives, and 
urging that one or more be sent to the Great Exhibition of 
1862, to be afterwards run (with Captain Mangles’ permission 
we must suppose) between London and Southampton. One 
statement, in the paragraph in question, may strike some 
of our readers, familiar with locomotives and locomotive 
making, as remarkable. It is that referring to the low 
first cost of American locomotives. It is difficult to under- 
stand how, with mechanics’ wages and iron nearly or quite 
one-half dearer than they are in England, it is possible 
to make cheaper locomotives in Philadelphia or Paterson 
than at Senshenter or Newcastle. But such appears to be 
the case. It is certainly a fact that the ordinary run of 
23-ton engines, including tender, are made and sold 
in the United States for from £1,600 to £1,800. These 
engines, certainly, generally have iron instead of copper 
fire-boxes, and cast iron instead of wrought iron driving, 
leading, and tender wheels. Yet these differences, 
especially with the greater cost of labour and iron in the 
States, do not account for the difference of from £500 to 
£800 in price. The American engine will have the same 
size of cylinder and driving wheels, and within one or two 
tons of the same weight as the English‘ locomotive ; the 
former will have no end of polished brass coverings on the 
firebox, dome, cylinders, and slide valve boxes, besides a 

reat variety of ornamentation never seen on an English 
ocomotive, and yet the American article sells at certainly 
£600 less than any English maker would think of repro- 
ducing it for. Perhaps the heaviest and most expensively 
built engines in use in the United States are those upon 
the New York and Erie Railroad, a line of 6ft. gauge, and, 
including its branches, 600 miles in length. The Eric 
engines cost, however, but from £1,500 to £2,200 in- 
cluding tenders, the average price of all the engines 
on the line being under £1,900. The Baltimore and 
Ohio and the Reading Railroad have, together, nearly 
300 engines of unusually large dimensions, in addition to 
nearly 100 others of less weight. ‘The Baltimore and Ohio 
engines have eight-coupled cast iron wheels, besides eight 
wheels under the tender. They have 19-in. cylinders, 
22-in. stroke, and weigh about 25 tons, the boilers being 
small and the speed slow. The fireboxes and tubes are of 
iron. These engines cost £1,950 each, of which £150 were 
charged to cover the “ patent rights” of the builder, the 
noted Ross Winans. This surely is cheap engine-building, 
however dear the “patent rights” may have been. We 
have been shown a list of nearly forty locomotives built 
by an establishment in New England, the highest contract 
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price at which an engine was delivered being £1,600, and 
the lowest £1,540. All the engines had four-coupled 
driving wheels and a bogie, besides a tender with from six 
to eight wheels, the diameters of cylinder varied only 
from l4in. to 16in., and not one of the engines weighed 
less than 18 tons, exclusive of tender. No English maker, 
surely, could compete with these prices. It is very 
obvious that the American engine must be less thoroughly 
constructed than the English article. Apart from its iron 
firebox (the tubes are generally of copper, which costs 
even more than brass), and apart from its cast iron wheels, 
the American engine has no great amount of material in 
it, cheaper, for its place, than would be provided here. 
And the plan of the American engine is not such as would 
naturally secure cheap construction. We have heard some 
of our own locomotive makers declare, with the working 
plans and specifications of American engines before them, 
that they could not bid for them at anything like American 
prices. ‘The ordinary cost of founders’, smiths’, boiler 
makers’, turners’, fitters’, erectors’, and painters’ wages, for 
an American first-class engine and tender, the former 
weighing 25 tons, docs not, we have scen evidence to show, 
exceed £600 and £500 ismore common. ‘The cost of labour 
is, indeed, about 40 per cent. of the whole cost of labour 
and materials, or, in other words, 40 per cent. of the prime 
cost of the engine. This is not greatly different from the 
cost in England, where mechanics receive 30s. a week as 
compared with 42s, in the States, superior men receiving, 
say, 30s. here, and 50s. there, ‘There must, therefore, be 
much less labour performed on the American engine, or 
else it must be performed at much greaicr advantage. 
Those who have scen the light and ricketty, and often badly 
adapted machine tools in general use in the American work- 
shops, will not belicve that a journeyman can turn off more 
or better work in ten hours there than here. Thedifference, 
therefore, must be in the less amount and inferior quality 
of the work of American engines, the makers working, no 
doubt, according to the payment they receive, but being as 
unable, as any one would be, to do as much for £500 as for 
£1,000. It may surprise some of our readers to learn, 
furthermore, that it has been a common custom, in the 
American locomotive trade, to give credits for one year, 
eighteen months, and even two years, while such a thing 
as payment before the work leaves the shop is almost 
unknown. With the exception of the workmen, who, we 
believe, are almost always paid in cash, either every week 
or every month, the system is one of credit throughout. 
The money to pay the men is borrowed from the banks and 
elsewhere, at from 7 to 10 per cent. per annum, and the 
materials are purchased on credit at prices equal to the in- 
clusion of 10 per cent. interest on their value. 

There is one circumstance, however, which greatly 
favours the American locomotive maker. The general 
expenses of his establishment are nothing in comparison 
with what they would be in any locomotive factory here. 
The first investment for land, buildings, and plant will not 
be more than one-third what it is here for works of the 
same real capacity. The cost of direction and superintend- 
ence is almost nominal. A mechanical engineer who re- 
ceives £600 a-ycar for superintending the whole engineering 
department of a large locomotive factory in the States is 
reckoned overpaid ; not more than two draughtsmen, at the 
most, will be expected to assist him, and as for the profits 
of the business, we can say nothing at all beyond con- 
jecturing that they must be considerably less than would 
satisfy any one of our great makers, 

However it. be explained, the fact remains that the 
American makers will produce engines of the same weight 
and dimensions as our own, at from 20 to 25 per cent. 
below our prices. In use, moreover, it is undeniable that 
the American engine answers a very good purpose indeed, 
and, as a rule, locomotives are worked harder in the States 
than here. Although the speeds are something less than 
our own, say one-fourth or one-fifth slower on the average, 
except for heavy goods, for which the speed is hardly more 
than half as great as here, the loads are heavier in at least 
the same proportion, and the lines of railway are decidedly 
mare difficult, having steeper gradients, sharper curvature 
and generally an inferior condition of permanent way. ‘The 
American engines probably evaporate one-third or one-fourth 
more water per hour, on the average, than our own, and we 
may suppose that in about this proportion they would 
deteriorate faster than ours, assuming the quality of their 
construction to be the same. It is nevertheless the fact 
that, while the labour and iron entering into American 
engine repairs, are one-third or one-half dearer than 
here, and notwithstanding that the American railway 
companies conduct their engine repairs generally on a 
small seale, and very often with insufficient and imperfect 
tools, the average cost of these repairs throughout the 
northern United.States is less than 4d. per train mile, the 
cost here being 3d. at the least, and probably 344d. on the 
average. We state these as facts, and do not so much 
propose to attach any conclusions of our own to tlem as to 
recommend the study of the American engine to our loco- 
motive makers. If the suggestion of the Vew York Tines, 
sto the effect that one of their locomotives be sent to the 
Great Exhibition be carried out, we shall have an oppor- 
tunity of learning practically what it is like, and forming 
our own opinion of the propricty of introducing American 
features into our own practice. ‘The privilege of attaching to 
every article of goods exhibited the price at which it is offered 
for sale would doubtless be availed of, in this case, and we 
could then judge also how far we could compete with the 
Americans in this important class of work, 











THE PROTECTION OF IRON SHIPS FROM FOULING. 


Tuk introduction of iron-cased ships into the Royal 
Navy has, at last, had the eficet of driving the constructors 
to the employment of iron hulls, ithstar I 
serious objections to them which the Admiralty 
of our naval ollicers continue to feel. rg 
frigates, framed and plated throughout with iron, already 
atloat—via, the Warrior, Black Prince, Defence, and Re- 
sistance ; and we have six more rapidly progressing. Not 
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one of [these ships is, or is designed to be, provided with 
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any special means of strengthening its bottom or protecting 
it from fouling, beyond the mere precautions of making the 
frames and plating very stout, and paying the outside over 
with a protecting composition. 

Now we are not going to repeat any oft-told tales about 
the destruction of iron ships; neither the Birkenhead, nor 
the Royal Charter, nor any other ship that has been ruined 
because of “defective construction” (as post mortem 
speakers pertinaciously allege these were), shall be brought 
up from the deep to illustrate our argument. Nor shall we 
deny that certain gentlemen at Southampton, Portsmouth, 
and elsewhere, vend paints and varnishes which are ex- 
ceedingly useful in checking the adhesion of marine sub- 
stances to the bottoms of iron ships. Let it be granted 
that every iron ship, hitherto lost prematurely, was badly 
built; and let it also be granted that certain “ patent” 
washes or paints have kept, and will keep, the bottoms of 
such ships wonderfully clean for many months together ; 
and let us start from this point in what we have to say 
upon the subject. : 

Admitting all this, then, it must still be acknowledged 
that the employment of iron hulls in the Royal Navy has 
made it necessary to inquire if something ought not now to 
be done with the view of increasing both the strength and 
the protection of iron vessels, when thus 
war. The loss of a man-of-war is usually considered a more 
important matter than the loss of a merchantman, because 
in war time it is often the function of the former to protect 
many of the latter,—and the destruction of the one would not 
unfrequently involve the loss of the whole. In fact, the 
interests committed to war-ships are always national 
interests; whereas in trading or passenger vesscls they are 
usually personal only. Every one must feel that, whatever 
vessels we may content ourselves with for private com- 
mercial purposes, we are bound to provide the very best for 
our war navy, and to expose them to as few risks of loss 
and injury as possible. Moreover, we must be influenced 
to a great extent, in providing war vessels, by the opinions 
and requirements of our nayal commanders, to whom the 
working and fighting of them is committed. 

Now, no one can doubt that an ordinary iron ship’s 
bottom is more susceptible of injury than that of a wooden 
ship,—nor can anyone deny that the former is more certain 
to foul than the latter, when taken abroad and kept there 
for long periods, as most ships of war are. When a wooden 
ship of war goes on shore, or strikes upon a reef, a mass of 
timber several feet thick must be penctrated before the 
bottom can be breached ; whereas an iron plate, an inch 
thick at the utmost, is all that keeps the sea out 
of an iron ship. On this account our nayal officers, 
who have no cconomical considerations to bias their 
judgments, have contended, and do still contend, that 
an iron hull is far less safe than a wooden one, and no one 
can fairly blame them for maintaining that doctrine. 
They also believe that, in spite of all the printed testi- 
monials with which many of us have been from time to 
time favoured, the fouling of iron ships cannot be long 
prevented on foreign stations, and that such ships are con- 
sequently liable to great reductions of speed—an evil which 
might prove disastrous in war times. Here again we must 
acknowledge that they have reason upon their side. To 
say that, if gridirons or docks are provided at different 
stations abroad, such ships can have their bottoms cleaned 
as often as may be necessary, is only to beg the question, 
because, at the very times when high and unfailing speed 
would be of the utmost importance—say when blockading 
an enemy's coast or guarding a colonial station—it would 
often be perfectiy impossible to steam hundreds, or even 
scores, of miles away, to scat your ship upon a gridiron, or to 
shut her up in a dock. Such a suggestion is really un- 
worthy of attention. We ought never to send a man-ot- 
war to sea until she is made fit to serve with full efficiency 
for months together, in the face of an enemy if necessary. 

These and other considerations which we cannot stay to 
mention convince us that the Government will not long 
continue to build iron war ships with unprotected bottoms. 
It is unsatisfactory to know that even the ten vessels now 
built or building are in this state, and it most certainly 
will not be found practicable to build our smaller ships of 
iron (and in our judgment the whole navy will speedily have 
to be built of that material) without introducing some 
improvement in this respect. In order to accomplish what 
is necessary one of two things will have to be done: 
either the bottom must be built of iron and wood com- 
bined, plank being upon the outside; or it must be first 
built completely of iron, and then have a timber covering 
brought upon the outside. In cither case the bottom can, 
of course, be coppered like an ordinary timber ship’s, 
and thus both evils—the penctrability and the fouling—be 
got rid of together. In iron-cased ships the iron armour 
must be covered below the water with plank, and the 
copper continued up above the surface; or, if that be 
impracticable, Muntz’s metal must be used throughout 
instead of copper, because, if neither of these provisions 
were made, there would necessarily be a considerable 
destructive action set up between the sheathing of the 
bottom and the armour plates, even if the one did not 
quite come up to the other. 

The first of these plans—that of building the bottom of 
the ship of iron and wood combined—is by no means a novel 
proposal. We have known many ships built in this way, 
with varving success; and we have seen dozens of other 
schemes for ett cting the same obj ct which have not been 
practically carried out. We shall not attempt, therefore, 
to discuss this part of the subject at present. There 1s 









one observation, however, which we think it desirable to 
make: we look with no favour upon plans unless they 
provide for iron ribs, and at least broad longitudinal bands 
yf iron ] ing. W ven doubt if it would ever be 
c sirable t adispen yith a complet bot 4 
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stiffness is so very ne b screw-propelled vessels. 
Perhaps it would be prudent to place the plating on the 
inside of the ribs, and so leave the latter free to receive 
the fastenings of the timber bottom. But, either inside 


or outside, a good stiff bottom of iron plating should, we 





used as ships of 





Nov. 22, 1861. 


think, be supplied. We do not speak with perfect confi- 
dence on this point, because we have not fully thought the 
matter out ; but we have no hesitation in commending the 
suggestion to the reader’s careful consideration. 

In reference to the second plan also—that of covering a 
complete iron bottom with timber or plank—very much 
might be said. Several modes of carrying this out will 
suggest themselves, or may already have suggested them- 
selves, to practical shipbuilders, and especially to those 
who have had experience in connection with both wood 
and iron ships. Two things are certain: the timber 
covering ought to be thick enough to stand a good deal 
of thumping upon rocks; and it must be fastened with 
bolts, dumps, or perhaps screws, sufficiently strong to 
withstand the setting-off tendency of the caulking. For 
this timber covering ought to be made thoroughly water- 
tight; otherwise there will in all probability be consider- 
able action set up between the inner iron bottom and the 
copper sheathing, if copper be used. ‘These requirements 
seem to have been well attended to in a plan syggested by 
Mr. John Grantham (the author of a work on Iron 
Ships), which was described in ‘Tur ENGINEER of the 8th 
inst. ‘The following is a bricf statement, by the author, 
of his manner oi proceeding :— 


“T start by rivetting to the outside iron ribs rolled of the proper 

these are inade for the purpose of retaining a system of 
-like blocks of wood, say 4in. in thickness. They are formed 
by machinery, and to a mould; therefore they are not at all ex- 
ive. The timber used may 1 i » When made, the 
es are simply driven in; but wi ‘cause, being 
made rather too large, they become very 
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side, so that the vessel is not increa nh we t or in cost. lo 
this inner frame of wood is screwed, by brass screw-bolts, a plank 
sheathing, the whole being well-coated as the wood is : pplied. I 
have lad an iron mode! made, where iron ribs were used, and the 
whole became so compact and solid that nothing but cutting it out 


with a chisel could remove it. Having done this, and the whole 
being recoated again, and every pains taken to make it perfectly 
solid, and free from any communication with the iron, it is then 
coppered in the usual way. There is an objection, still, to be over- 
come, and that is, there will be points at which the copper will come 
in contact with the iron, for instance, at the stern-post, which does 
not admit of being sheathed, That difficulty, however, is easily got 
over in this way: the whole of the stern-post should be cast of 
strong, tough bell metal, apparently an expensive process at first, 
but, you will find, if you go into the calculation, that it is not much 
more, if any more, expense than the present system.” 

It will be seen, from this extract, that Mr. Grantham has 
well considered the subject, and no one can doubt the per- 
fect practicability of the plan. We have seen the model to 
which he refers, and which was made, full size, by the late 
firm of Westwood, Baillie, and Co., of Millwall. It shows 
that what Mr. Grantham proposes would certainly answer 
the purpose. Some of our old-fashioned wooden shipbuilders 
will scarcely approve, we fear, of the method of hanging the 
entire plank and sheathing of the bottom upon wedge- 
pieces which are themselves fastened only by the grip of 
the iron ribs upon their ends; nor are we quite certain that 
this is the best possible plan of attaching the wooden 
covering to the iron bottom. But it is, nevertheless, quite 
practicable, as we have already said, and would certainly 
accomplish the proposed objects successfully. 

Kither in this way, or some other, the thing will, we are 
confident, have to be done, and that, too, ere long. ‘There 
can be no reason whatever for depriving our war-ships of 
its benetits, because the cost of doing it would be a mere 
bagatelle compared with the millions we are now expending 
upon iron-cased ships. In our opinion the improvement 
cannot be adopted too soon, and the neglect of it involves 
very grave responsibility. 





Gas rrom Water.—Arrangements are being made, is under- 
stood, at the Leeds Gasworks for the manufacture of gas from water, 
much on the principle carried out, some years ago, by Mr. White, 
in Manchester. Steam is decomposed in passing over incandescent 
chareoal, and the liberated hydrogen is afterwards carbu- 
retted by being passed through resinous or other carbonising matter. 

THe or Corton Ceuntivarion mw Isxpra.—The following 
shows the expense of cultivating an acre of land with cotton in the 
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Raichore Doab, the yield of which will be 200 Ib, or when 
cleaned 70 1b. :— 

Government land-tax.. .. .. .. . ‘ oe coe 5 *® 
Cost of preparing land ‘un Z 030 
Weeding ee a 010 
COM ESOT. Ch ened 5. 40 50 ce ce os ee we oe OED 
sowing with drill ~~ 2 ©e oe oe on oo oo oc BSD 
PGE GN. is. “cs en ow oe cs. oe ew ae 0 
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Yr Of £35 lus. per ton.. .. oc oc of of «+ of UV 2 O 
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41 4)0 
Comission at 2} per cent., 74d. 6. ee ee ee ee ee FO OO 
Brokerage at § per cent., lid... 2 «6 «2 of «© o VOY 
Totel se se we 08 os « ° wna & 7 


or nearly 41d. per 1b., exclusive of any profit whatever, either to the 
cultivator or shipper. It is thus clearly px rceptible that the present 
price of Indian cotton in the Liverpool market is not suflicient to 
induce any increase in the cultivation; the more so as the charges 
here given are irrespective of the thousand and one demands made 
on the trader by every native agent through whose hands it 
pisses. It must be, moreover, borne in mind that any new lands 
taken under cultivation would entail great expense on the ryot. 
The clearing, levelling, and preparing the land would seareely be 
done under £1 10s, an acre, andthesu 
without which the plants would not thrive in a newly 














would further increase the cultivator’s outlay by at least : 

mind sterling. It is, therefore, evident that, without some 
nd substantial prospect ¢ fF remun , there can be little 
prospect of the ryots being induced to e xely into the eultiva- 
tion of new lan I n » more of their old 
ids with cott be sufficient; and 
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y effect this the inducement ‘ izle lands must 
creater than at present. We have ¢ i to place this 
s ct clearly before our readers the Manchester Cotton Supply 





Association. The matter rests entirely with them. They must raise 
the price of the Indian staple, or they will hardly induce any very 


great increase in its production.—Calcutta Englishman. 
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Grants of Provisional Protection for Six Months. 


2407. Joseru Tessier, Rue St. Nicolas d’Antin, Paris, “ Improved means of 
treating barley, corn, and other cereals, for brewi ing and other purposes.” 

Petition recorded 26th September, 1861. 

James Davis and Tuomas Evans, Ulverston, Lancashire, “‘ Improve- 
ments in the construction of engines to be worked by steam, air, 
or gases.” — Petition recorded 2nd October, 1861. 

2488. Joun Epwarps, Aldermanbury, London, ‘‘Improvements in the 
manufacture of buttons.” 

2496. Tuomas Huaues, Birmingham, ‘‘ An improved high-pressure tap for 
regulating and controlling the flow of steam, water, or other fluids.”— 
Petitions recorded 5th October, 1861. 

2516. WILLIAM Situ, King-street, West Smithfield, London, “ Improve- 
ments in apparatus for measuring and regulating the pressure of gas 

2518. JAMES WALKER, Knockagh, Carrickfergus, County Antrim, ‘Tre 
“An improved chimney top, cap, 
descent of sooty exhalations, curing of smoky chimneys, and ventilation 
of apartments.”—Pititions recorded th October, 1361. 

2536. WILLIAM Epwakp Newron, Chancery-lane, London, ‘* An improved 
apparatus for heating the feed water of steam eng rn 





















nes.”—A communica- 
tion from Francis Bowes Stevens, Weehawken, New Jersey, U.S.—Petition 
recorded 1th Uctob r, 1861, 

2574. TuoMAs Forster, Sparrow Hall, Streatham, Surrey, ‘* Improve- 
ments in reworking waste vulcanised india-rubber.”—/Petition recorvad 
16th October, le6l, 

2535. Rowert Smiru, Higher Chatham-street, Chorlton-upon 
Joun BaRrNouin Rowciirrk, Ducie Works, Manchester, Lancashire, 
‘*Improvements in apparatus for winding yarn or threads on the pin- 














bobbins or spools used in smallware and ribbon-looms,”—Pelitin reco, ded 
17th Oc ober, 1861. 

2602. Bensamin TayLor, Birming sham, “An improvement or improve- 
ments in the manufacture of certain Gencripsions of brace webs known as 





india-raubber webs.”— Petition recorded Usth October, 1861. 

2605. WaLTEK GREVILLE Conyers Hupson, Milk-street, Cheapside, Londo 

* An improved portable apparatus for copying le tters and other writ ron 

ypers or documents,” 

James Coorer, Hightown, nex 
arding engines for the carding 
substances 

2614. James Bourne, Oakamoor, Staffordshire, and Epwarp Kipp, Birmitr 
ham, ** Improved machinery for the manufacture of meta ul tubes and 
cylinders, which is also applicable to other useful puposes.”—Pe icons 
recorded 19th October, 1861. 

2668. WiLLIAM Wu , Birmingham, “ Improvements in the manufac- 
ture or construction of springs for railway or other vehicles.” 

2670. CHARLES NEALE May, Devizes, Wiltshire, ** Improvements in garden 
pots.” 

2672 Simon OprEnneiM, South-street, Finsbury, London, “‘ Improvements 
in the manufacture of printed shirt fronts. 

2674. EDOUARD ALEXANDRE, South-street, Finsbury, London, ‘An im- 
proved pedal box to be applied to flutinas, or small organs, and other 
similar musical instruments.” 

2678. HeNkY GILson, Maen-Offeren Slate Quarries, Festiniog, North Wales, 
“ Improvements in slate dressing machines for cutting and trimming the 
edges of slates.” 

2680 BERNARD Joacim LA Motur, New York, U.S., 
the construction of metallic railroad cars and other vehicles 
recorded 25t October, L361. 

2684. WitLtiaM Roserts and Joun Mvctr Hetuerinotox, Manchescer, 
“Certain improvements in mules for spinning and doubling.” 

2687. Francis WRIGLEY, Manchester, ‘*Improvements in the construct 
of railway wheels and wheel tyres.” 

2658. SAM EL HICKLING Parkes, Birmingham, “ Improvements in watch 











Leeds, Yorkshire, ‘‘ Improvements in 
of cotton, silk, wool, and other fibro 

















“*Improvements in 
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ROBE NSA eNwoop, Durham-placz East, Hackney-road, 

London, ** An improved billiard re-t.” 

J2. CHARLES STEVENS, Charing-cross, London, * Improved apps 
~ for indic escapes of lighting gas from the conveyit 
determining the precise leaking places of the said pipes.”"—A communica 
tion from Charles Antoine Fournier, Paris. — Petitions recorded 26th 
0. tober, IS61L. 

2696. BARTOLOMEO PREDAVALLE, Ficct-street, 





ratuses 








London, “A new mode of, 


g pipes, and | 


and ap pari utus for, producing and obtaining an hydro-pneumatic motive | 


power. 

2698. WittiAM RybDER and Tuomas Ryper, Bolton- le-Moors, 
= — ements in machinery for fluting rollers.’ 

2700. George Mowbray GILBERT, Albany-terrace, Britannia-square, Wor- 
cestershire, ** Improvements in preparing blue colour and in apparatus 
for applying such colour to water.” — Petitions recorded 28th October, 1861. 

2704. JoserH MARTIN, 
apparatus connected therewith.” 

2706. Joun Bissineton, Rochdale, Lancashire, ‘‘ Improvements in ma- 
chinery for breaking and crushing limestone and other hard substances.” 

2708. WILLIAM HOLLAND FURLONGE, Mark-lane, London, ‘** Improvements 
in the condensation of steam by surface contact.” 

2712. JOUN SAMUEL JAcksON, Pendleton, Lancashire, “ Improvements in 
the treatment of woven fabrics known as cords.” 

£716, JouN Henry Jonson, Lincoln’s-inn-fields, London, ‘* Improvements 
in the preparation or treatment of skins and hides.”—A communication 
from Dr. Friederich Knapp, Munich, Bavaria,”—Petitivas vecorded 20th 
October, 1861. 

2718. MARC ANTOINE Francois MENNONS, Rue de I’Echiquier, Paris, ‘‘ An 
improved composition for igniting lucifer matches.”—A communication 
from Messrs Auguste Halinbourg and Léopold Ber, Faubourg Pois- 
sonniére, Paris. 

Evan Leigu, Manchester, ‘Improvements in the construction of 

ng ships and other vessels,” 

WitiiamM Cowrer, Oidiiam, Lancashire, “ Improvements in ma- 
chinery for cutting or dividing wood into se antling or laths.” 

2723. Rovert WALTER W INFIELD, Birmingham, “An improvement or 
improvements in the manufacture of pulley rods for curtains commonly 
called ‘ French pulley rods.’ 

2724. Ropert WaALTex WINFIELD, Birmingham, ‘‘An improvement or 
improvements in ornamenting metallic bedsteads and other articles of 
metallic furniture.” 

2728. ALFRED ToPuaM, JOSEPH ToruaM, and Janez Torna, 

Calai s, France, ** lprovements in the manufacture of lace.” 

2730. Epwarp Watson, King-street, London, “ An improved fastening 
for buttons, studs, solitaires, brooches, civil and military decorations, and 
other like articles.”—Pet:tions recorded 30th October, 1861. 

2731. BrowNLow Hven Matuew, St. James’, London, ** Improvements in 
fire-arms, an lin cartridges.” 

2732. Joun AmERicUS Faxsuawe and JAMes ARCHIBALD JAcguEs, Totten- 
ham, Middlesex, “ Improvements in the construction of steam gene- 
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Lancashire, 





















St. Pierre les 








4 ORGE NORMAN, St. Matthias-place, Stoke Newington-green, 
Middlesex, “ Improvements in the mounting of cots or cradles,”—Veti- 
tious recorded 31.t October, 1868. 

2738. WILLIAM JAMES WILLIAMS, Warnford-court, London, “ An improved 
process fur correctly transmitting the effect of the main lev rs in platiorm 
scales to the steely: ard or we ighing beam of pls tforin scales.” 

2739. WitniAM CLark, Chancery- lane, London, ** Improvements in photo- 
graph albuins.”—A communication from Claude Mamés Au sustin Marion, 
Boulevart St. Martin, Paris. 

2741. Thomas Bopen ‘Wuire HEAD, Collyhurst-road, Manchester, ‘Im- 
provements in steam boilers, applicable also to other vessels or chambers 
containing steam.” 

2742. James Hiceins and TuoMAS ScuorreLD Wiirwortn, Salford, Lanca- 
shire, *‘improvements in machinery or apparatus for preparing cotton and 
other fibrous materials for spionin 

2744. Rove Musnit, Coleford, Gloucestershire, ‘An improvement or 

improvements in the manufacture of cast steel or of homogeneous iron.” 

2745. Mykk Myens, Maurice Myers, and WituiamM Hits, Bicmingham, 
** Certain improvements in metallic clips or joints for holding 

nd adjusting  crinolines and other like purposes. 

KicHakD RouNnTREE PRIESTLY, Glasgow, Lanarkshire, N.B., “ Im- 
_provements in the production of cots n, worsted, or composite yarns.” 
2748. ANDREW SMITH, Mauchiine, Ay rshire, N.B., “* An improved “combined 

_book marker and paper cutter. 

749. Micnagn Hi Fleet-street, London, “ Improv 

—A communication from Henry Giff 

itions recorded let N bei, 1d61 
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ERNANDEZ YaRkow, Arundel-square, B 
: Hinprre 1, Barnsbury Villas, London, 
used when plough , or cultivating land by st 















RLES Wu ww, Bucklersbury, L ‘Improvements in 
tus for the manufacture of sugar.” 

ALKER, Robert-terrace, King’s-road, Chelsea, London, 

evements in the construction of cables or chams for 





rewita 
Improve- 


and over purposes, and for machinery connect 
FRENCH, Manchester-road, Bradford, Yorkshire, 


ments in machinery or apparatus for doubling or twisting yarns of 
worsted or other fibrous substances,” 
2753, BeNvaMin Brown and KicHARD Hackixe, Bury, Lancashire, “Im- 


Liverpool, ‘‘ Improvements in granaries and the | 








or cowl for the prevention of the | 


oe | « 
lock, and 


provements in machinery for preparing cotton to be spun, known as 
Openers, scutchers, and carding engines.” 
2759 SAMUEL OSBORNE, Bayswater, London, ‘‘Improvements in hooped 
skirts.” 
2760. THomas Locktr, Glasgow, Lanarkshire, N.B., ‘* Improvements in the 
manufacture of wrought-iron wheels.” 
2761. GrorGr Evans, Gloucester-terrace, Paene, London, “ Im- 
provements in treating peat to render it useful as fuel and for illumina- 
ting and metallurgical purposes.” 
276. AMUEL WILLIAM WorssaM, King’s-road, Chelsea, London, ‘*‘ Im- 
provements in machinery for cutting wood.” — Petitions recorded 2nd 
November, 1861. 
2764. Joseru BowbEN, Hulme-strec st Works, Salford, Lancashire, ‘ Certain 
improvements in dyeing and in ap P aratus employed i in dyeing.” 
2766. JouN ARCHER, Birmingham, ‘Improvements in certain kinds of 
weighing machines, balances, and scale beams,” 

; iEORGE Hortox, Sheffield, Yorkshire, ‘* An improved construction of 

Petitions recorded 4th November, 1861. 

















Inventions Protected for Six Months by the Deposit of Complete 
Specifications. 

2808. Joun Henry Jousson, Lincoln’s-inn-fields, London, “ Improvements 
in the treatment of carpets."—A communication from Jean Armond 
Edmond Polonceau, Paris.— Deposited and recorded 8th November, 1861. 

2317. Joun Fisuer, Carrington, ‘ttinghamshire, ‘* Improvements in 
apps tratus for indicating or regulating the passing of railway trains.”— 
Deposited and recorde h November, 1361. 














Patents on which the Stamp Duty of £50 has been Paid 
Joun May Miturr and Joun Fear, Barnstaple, Devonshire.—Dated 
Isth Novem! 

2510, JosEri 
November 

“3. MANt ot L ‘Lror LD 

«~ ver, 1848, 

2560. TiioMas Rom 
ean Y 

N ovembe r, 1858. 

2630, TioMas Stokes Cressry, High-street, Homerton, Middlesex.—Dated 
19th November, 185s. 

.) Wittiam Bearpmoneg, Deptfo 

2556. tame FropsiaM, 
dD dat d 13th Nevember, 1858. 

q Ricnanp Henry Hess, Islington, London.—Dated 24th November, 








Martien, Ampthill-square, London,—Dated 22th 








Joxas Lavater, Strand, London. — Dated 15th 





WILLIAM THOMAS 
Dated 15th 


Betcuer, Fre 


D STEVENS, 
ILUS JARVIs, Fx 


me, Somersetshire. 












Kent.—Dated 10th December, 1861. 
», Gurney-road, Stratford, Essex.— 











2572. “ALFRED Isipore Honore Parent, Paris.—Dated 16th November, 

2575. CuarLrs JAMES CLowrs Perry, Williamstown, Victoria —Dated 16th 
November, 185s. 

2°81. MATrukew ANDREW Mir and James Mci~wuam, Glasgow, 
shire, N.B.—Dated i7th November, 1858. 

2590. Marriew C ATON, Preston, Laneashi 

2604. JouN LesLiz, Conduit-street, St. Georg 
Dated 18th November, 1858. 

2625. WILLIAM MARstALL, Leith-walk, Midlothian, 
November, 1858. 

2649. FRANCOIS ALrrioNsE THEnoULpE, Rae Caumartin, Paris. —Dated 22nd 

ovember, 1858. 

WituiaAM Ricnanps, Harpur-street, Red 
Dated 2tith November, 1858 

2831. Bennanp Lavutu, Morley’s Hotel, 

London.—Dated 9th December, 1558. 

72. Freperick Crack CaLvert and CuarLes Lowe, Manchester.—Dated 

25th November, 185s. 


Lanark- 





» —Dated 17th November, 1858. 
s, Hanover-square, London.— 





N.B. — Dated 19th 





Lion-square, London.— 


Trafalgar-square, Westminster, 





Patents on which"the Stamp Duty of £100 has been paid. 
2402, Josep ARMSTR —~ Normanton Station, Wakefield, Yorkshire.— 

Dated 13th November, 1s 
24851. SAMUEL ALFRED C a PENTRA R 

Dated 24th November, 1854. 





Birmingham.—A communication.— 


Notices to Proceed. 

1706. Bevan Groner Storer, Hackney, London, ‘ An improved method of, 
and machinery for, amalgamating and for effecting the separation of gold 
from earthy and other matters containing the same.”"—Petition recorded 
Sth July, 1361. 

1728. Groner Turin, City-road, London, 
materials for the manufacture of banners and flags. 
6th July, Us61. 

1729. JAcoB Sxiper, jun., Rue Gaillon, 
smooth bore cannon by strengthening aud r 
them efficient to fire elongated or ¢ Vlindro- conoidal projectiles. 

2, Tuomas CopLey, Meerholz, Hesse, Germ: any, “ An improved process 

for the manufacture of fluo-silicates and silicates of lead and baryta, and 
for the application of the same to various purposes in the arts and manu- 

factures.”—Peti/ions recorded 8th July, il. 

THOMAS TELFORD MACNRILL, Cockspur-street, London, “ Improve- 

ments in the construction of barometers, and in apparatus for registering 
tt 1e indications of the same. 

Tuomas Cos.ey, Meerholz, Hesse, Germany, ‘* An improved process 
the treatment of silicates of metallic and non-metallic bases and other 
liceous compounds or slags, scoriw, and such like, in ler to recover the 

said bases, and also in the production of fluo-silicic and silicic acids.” 

1789. WILLIAM COULSON PARKINSON, Cottage lane, City-road, London, “f An 
improved frictionless bearing for gas-meters.” 

1740. Joun Keats and Groxoi Enwanp Keats, Leek, Staffordshire, ‘ Im- 





“Improvements in treating 
"— Petition vecorded 





“A method of utilising old or 
ing them, so as to render 






















provements in sewing machinery.” — Petitions arora (9th July, 1861. 
1744. Tuomas Tertivs Cuetuineworti, Buckingham-strect, Adelphi, 
London, and JonaTuan THur.ow, Belvedere-road, Lambeth, Surrey, 





= Improve ments in traction engines,”—Petition recorded 10th July, Us61. 

1746. Grorncr Weston and JAMES Weston, Sheffield, Yorkshire, * lmprove- 
ments in rotary stam engines and pumps.” 

1750. JAMES Farnoy, Ashton-under-Lyne, Lancashire, “ Improvements in 

ratus and fittings connected with steari engines and boilers.’ 

Tuomas Reeves, jun., Bratton Westbury, Wiltshire, ‘* Improvements 
in apparatus for applying salt or other material to the roots of weeds.” 
1754. Tuomas Goopk Messencer, High-street, Loughborough, Leicester- 
shire, ** Improvements in the construction of valves.’’"—Pet:teons recorded 

llth July, is6l 

1756. Tuomas Joun Smirn, Queen-street, Cheapside, London, “ Improve- 
ments in photographic albums.”—Petition recorded 12th July, 1861. 

1772. Tuomas CosLEy, Meerholz, Hesse, Germany, “ Improvements in the 
manufacture of metallic or earthy silicates or siliceous compounds of the 
same from the metallic and earthy bases or their salts and solable alkaline 
silicates, the formation of alkaline acetates or caustic alkalies, and appli- 
cation of the same.” 

1773. Tuomas Cosiey, Meerholz, Hesse, Germany, “ An improved process 
for preserving indurated timber, wood, and other vegetable matters, and 
for reudering the same uninflammab 

1775. James Cane Coomre and JAMES W rniGcut, Bridge-street, Blackfri: 
London, ** limprovements in the manufacture of glass, pottery, porce lain, 

1d other ceramic and plastic wares.” 

j3. THOMAS ConLEey, Meerholz, Hesse, Germany, ‘* An improved process 
for the production or manufacture of fluo-silicates of tin, zine, and 
baryta, and their applic ation as pigments for glazing, enamelling, and in 
the manufacture « ! Petiious vecorde t vith July, i861. 

1795. Joseru Herare B PTERWe xtil, Vicars Moss Mills, Rochdale, Lanca- 
shire, ** An improved mode of, and apparatus for, heating water or other 
fluids."—A communication from Jerome Eugene Tourné, New Orleans, 
Louisiana, U.S 

17%. Joseru Heare Burrerworti, Vicars Moss Mills, Rochdale, Lanca- 

,* An improved mode of, and apparatus for, heating air, or for 

cating wet or moist substances \ communic: cation from Jeréme 

ne ‘lourné, New Orleans, Louisiana, U.8.—/Petit s recorded ith 
8G 
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1805. Anruvr Exiiorr, Manchester, “Certain improvements in looms for 
weaving.” 

180). Joun TiLLors hire, ** Certain improverh nts in the 
manui ite-tickets, and in the apparatus con- 























heck 
1810 PETER ! , Salford, and THoMAS PARKINSON, Lancashire, 
** Cert imp mict in carding engines for carding and other 
fibrous substances. ”"—Lr/i ions recorded isth July, 1st. 
1818. PHILAND: 1, , Massachusetts, U.S., ** prove- 
ments in hot a'r er 
hu p ARCHIBAL et-street, London, ‘* An improved 
hed of propellin Vesst Vv means Of Superheated 
steaim.”—A communi ne Coulton, Rouen, 1 
1826. WintiAM Epwarp Newton, Chancery mdon iproved 
upparatus for co} ters or writing hts."—A communi 
tion from ! vis Tryon, Gcorge Heyde Villiam Van Anden, 
New Yo $.—Pei recorded With Ji i, 
i827. Epwat was Ht , Chancery-lane, London, ** improvements 
in machin ry ori: ypparatn for manulacturing woven scainicss ve — 
A communication from Messrs. dean Bezon and Alphonse Berthod, 


—Petition recorded 2th July, 1861. 

ear Manchester, ‘ Improvements in 
Petition recorded 22ud July, 1861, 
near Mottram, Cheshire, “ Improve- 
—Pdition recorded 24th July, 1861. 





Lyons, France 
1838. Joun BLaNpy Woop, Broughton 
the manufacture of shuttle picker 
1853. Joun SipenorToM, Harewood 
ments in fire-arms and ordnanc 














| the proportion of the wheel gearing be as one to two. 








1957. ALFRED Vincent Newron, Chancery-lane, London, “Improvements in 
the construction of reversible seats."—A communication from Thomas 
Rainey, New York, U.S.—Petiti m recorded 6th August, 1861. 

1968 Joun Eastwoop and Tuomas CHARLES Eastwoop, Marshall Mill, 
Manchester-road, Bradford, Yorkshire; “ A new kind of yarn, being a 
combination of refuse and waste matters of fibrous materials and the said 
fibrous materials and the cloth woven therefrom.”—Petition recorded 8th 
Auguat, 1861. 

2002. Wittiam Epwarp Geper, Wellington-street, Strand, London “ Im- 
proved breaking apparatus for railway and other vehicles.”—A communi- 
cation from Alfred Tabuteau, Bordeaux, Gironde, France, — Petition 
recorded 12th August, 1861. 

2110, Ricard ARCHIBALD BROOMAN, Fleet- street, London, ‘‘ An improved 
method of treating the hop plant to obtain a material rese mbling wool,”— 

A communication from Barthélemy Picard, Nancy, France,—Petition 
recordet 23rd August, 861, ; 

2235. Tuomas Goopk Messenorr, High-street, Loughborough, Leicester- 
shire, “Improvements in glazing horticultural buildings, the roofs of 
— stations, and other crections.— Petition recorded 6th September, 

S61. 

2251. Joun Henry Jounson, Lincoln’s-inn-fields, London, Improvements 
in machinery or apparatus for making cigars."—A communication from 
Albert Reinig er, Stuttgart, Wurtemberg.— Petition recorded 9th September, 
« 

2335, JAMES CANE Coombk and James Wricur, ye-street, Blackfriars, 
pag “Improvements in the manufacture of stones, bricks, tiles, 
slabs, statuary, and such like materials, and in the method of, and means 
for, cleansing and indurating the same when yciuployed in building or for 
building purposes, and for preserving the m bere tunospheric and other 
intluences.”—/Petition recorded 19th 8 cr 2 isl 

2367. WittiAM Toneur, Bradford, Yorkshire, ‘Improvements in machinery 
for combing , heckling, and dressing fibrous materials.”— Petition recorded 























21st September, 1801, 

2 Wititam Payne and Joux Berar M, iingham, haa ane 
ing for engines and La mem —Petiti ed LOth October, 1861 

2540. CHARLES Noyes KeErnor, G louceste Meus West Cowes, Isle of 





Wight, 8S mthampten, and MARTIN ~nareee vice Rucker, Fenchurch-street, 
London, “Improvements in the method of obtaining ammoniacal salts 
and other valuable products from liquors or subst tices containing am- 
monia, and for utilising the residuum.”—-/etition record ed ith October, 
isdl 

2556. Groren Twiee, Birmingham, “Improve me ~ in clasps or fastenings 
for stay busks.”—Petition vecorded 12th Octolur, 

2571. Joun Dixon and Roper’ CLayton, Bri udfor, You kshire, “ Improve- 
ments in the construction of railway wheels, clition recorded Lith 
October, 1861. 

2512, James Coorer, High Town, near Leeds, Yorkshire, ‘* Improvements 

in carding engines for the carding of cotton, silk, wool, and ether fibrous 

sub stances,” tition recorded Wth October, sel, 
r, Manchester, “Improvements in apparatus for 

‘ etition vecorde id October, 1861 

EEN, sen., and Epwarp Green, jun., Wakefield, York- 

, * Improve ments in apparatuses for generating, superheating, and 
condensing steam.”—Petition recorded 25th October, is61. 

2754. Joun CuarLes Witsox, Bucklersbury, London, “ Improvements in 
machinery or apparatus for the manufacture of sugar.” —Pef ition recorded 
2ud November, 1s01. 

2766. Joun Arcuke, Birmingham, “Improvements in certain kinds of 
weighing machines, balances, and scale beams.”—Vetifion recorded 4th 
Novenbe, 1861, 


“ 













And notice is hereby given, thatall persons having an interest in opposing 
aay one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazetée (and of the Journal) in 
which this notice is issued. 
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*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding ds, must be remitted by 
post-otlice order, made payable to him at the Post-oftice, High Holborn, to 
Mr. Bennet Woodcroft, Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINEER, at the office of her Majesty's Commissioners of Patents, 


CLass 1.—PRIME MOVERS. 


( including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, Sc.) 
1064. T. W. Minuer, IM. Dockyard, Portsmouth, ** Steam engines.”—Dated 
27th April, 186). . 
In constructing steam engines, according to this invention, for the pur- 
pose of propelling ships and other vessels by means of a screw propeller or 
propellers, the patentee constructs such engines with three cylinders, one 
of which shall be of less dimensions than the other two, and, whether it be 
of more or less than one-half of the diameter of the larger cylinders, it is in 
every case to be of a length only sufficient to give a stroke or travel of 
piston equal to the proportion of the wheel gearing introduced between the 
crank shaft or shafts of the large engine or engines, and the crank shaft of 
the small engine, such shafts, and the wheels thereon, being respectively 
rotated by the action of the pistons, to which, through the corresponding 
piston rod, they are connected by means of suitable connecting rods, Thus, 
if the length of the small cylinder be one-half of that of the larger cylinders, 
its piston may travel at the same speed per minute as the larger pistons, and 
In horizontal serew 
engines the small cylinder would be placed above and between the two 
larger cylinders, and the wheel gearing be introduced between the axial 
lines of the two large cylinders. Instead of communicating the motion of 
marine engines to screw shafts by means of the ordinary forms of wheel 
gearing, the patentee employs, for the purpose of transmitting high speeds, 
a pinioned shaft formed by the teeth being planed out of the solid through- 
out a sufficient length of the shaft to insure a strength or ape of resist- 
ance greater than the maximum strain to which it is possible to subject it, 
Instead of allowimg the steam direct admission into the condenser, he pre- 
fers, where it is possible to apply it, to surmount the casing of the conde nscr 
with an additional vessel or casing containing a series of tubes closed at 
their superior extremity, and passing through a tube plate forming the 
bottom of such vessel. Into the interiors of these tubes the steam enters, 
and is caused to part with its heat on its way to be condensed _ collected 
as fresh water. By means of openings in the lower part of this latter case 
or feed-water heater the water from the pump or pumps, on its way to the 
boiler, is made to pass through amongst the tubes, and is permitted to 
escape at the top, from thence passing into the boiler. Thus the exhaust 
steam, whilst yielding part of its heat to the feed-water (in apparatus 
construc ted as described), is in a corresponding degree made to assist the 
sondenser in its useful result. ‘To the side of these improved condensers the 
pat entee adds, for the purpose of taking advantage of the well-known pro- 
perties of ether and other e asily vaporised and conden ible fluids, a vessel 
containing a number of open tubes, having their ends secured in tube 
plates, and having at the top, as well as at the bottom thereof, a ch unber 
or space; the condensing water for bringing the vapour back into a liquid 
condition is made to circulate amongst the tubes in any convenient manver, 
The lower chamber of this vessel is filled with ether or other vaporisable 
fluid, which fills to any required depth the interior of the tubes, and by an 
opening or passage at the mi thereof a communication is made with 
the main condenser, into the lower part of which the ether or its equivalent 
is permitted to pass and surround the tubes into which the n to be con- 












































densed enters or passes ; thereupon the ether, having impart ted to it the 
heat contained in the st.am, vaporises, and from thence passes off at the 
upper part of the condenser case, ¢ nd by a suitable passage or passages to 
the vapour condenser, where the application of cold © midcn-ing water to 
the exterior surfaces of the tubes or pa es Causes the vapour vo descend 
or revurn to the lov ve | or receiver a cold tluid cond i. 
1071. J. Masn, Meachester, * D tp il, 1861 

This invention consists In ret ble tor power the impu e 

velocity of ste u im to the « 


forve due to the 











or other pi t i whereby it acts, not by 
pressure only, bu o by impulsive force, due to the velocity of the 
impinging on the pistons. In addition to the pistons of ordinary steam 
engines the patentee employs (with reference to one cylinder only) by 
preference two auxiliary pistons, one of which is each side of the 


ordinary piston, between the ordinary piston and the end or cover of the 
cylinder; the ordinary piston is thus between the auxiliary pistons, whic hare 
connec ted together by piston reds, and are connected, by any of the usual 
means of connection common in steam engines, to the crank shaft to which 
the ordinary piston is connected, or to another crank shaft, or otherwise so 
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arranged or connected that the strokes of all the pistons are made in unison, 

and having a length of stroke in the cylinder of less amount than that of the 

ordinary piston. 

1051. W. Horn, Butler’s-terrace, Old Kent-road, London, *‘ Steam and water- 
tight joints for fixing tubes in plates, such as are used for surface con- 
densers, distillers, refrigerators, &c.”—A communication.—Dated 1st 
May, 1°61. 

The novelty in this invention is the employment of rings or short tubes 
of compressed w for making water and steam-tight connections between 
tubes and plates, such as are used for surface condensers, or such other ap- 
paratuses in which tubes are fixed in the sides of enclosed chambers for 
conveying water, steam, air, or other fluids or gases into or through the 
same, 

1099. J. E. F. Lupgxe, Marke, Hunover, “‘ Motive power engines.”—Dated 
lst May, 1861. 

In carrying out this invention the inventor avails himself of the peculiar 
property which he has discovered fluids to possess, and which consists in 
their exerting upon bodies in the shape or form of plates, discs, or 
sheets, when immersed in such fluids, a repelling action, causing 
the said bodies to emerge from, move or rise in, such fluids with a force 
which increases with the increase of the superficial area of such plates, 
discs, or sheets relatively to their volume. Quicksilver or mercury is the 
fluid which he uses in preference to all others, Now, in order to develop 
vower through the instrumentality of the action of fluids upon bodies 

erein above referred to, the inventor places two or more thin plates, discs, 
or sheets together, so as to form one surface of two or more times the 
thickness of each separate plate, disc, or sheet, and thus immerse them in a 
vessel containing mercury, and whilst they are so immersed he separates the 
said plates, discs, or sheets from each other, whereby they will offer two or 

more times the area, and emerge or rise with a correspondingly i 1 

force. Or instead of placing two or more thin plates together, and then 
separating them as described, he makes use of a sheet of caoutchouc, or 
other suitable flexible material, immersing such sheet stretched on a 
suitable frame in its collapsed or natural, or only slightly expanded, state, 
and then stretching or expanding it to twice its area, or more or less.—Not 
proceeded with, 

7 J \@ Brown, Croxton, Leicestershire, “ Motive power.” —Dated 2nd May, 

S61. 

According to these improvements the inventor employs a wheel of any 
suitable diameter, having its periphery provided with a number of cells or 
buckets, the axle of the wheel lying horizontally in suitable bearings, and 
carrying a pulley, round which a belt is passed, which also passes round a 
pulley on an axle lying horizontally above the wheel ; both axles are pro- 
vided with a pulley round which a belt or chain is passed, carrying buckets 
or elevators, which are so arranged that the outer lips of the buckets or 
elevators pass close to the bottom of a trough lying under the lowest axle, 
and as the elevators pass through the trough, they scoop up a quantity of 
shot, which they carry to the top of the highest axle and shoot it into a 
trough which is so placed that the shot rolls from the trough into the 
buckets or cells of the wheel at the centre of its circumference, by which 
means the wheel is caused to revolve. There is a slide in the trough by 
means of which the quantity of shot delivered on to the wheel is regulated. 
When the elevators are raised by a band or belt, which is liable to stretch, 
the inventor provides the bearings of the lowest axle with a contrivance 
by which he may lower it, thus keeping the band or belt sufficiently rigid 
to ensure the elevators being always raised.—Not proceeded with. 
aes Hayes, Elton, Huntingdonshire, “ Mctive-power."—Dated 3rd May, 

361. 











The patentee claims the so arranging a machine or apparatus for apply- 
ing motive power that the static pressure of a weight applied to a 
revolving axle is caused constantly to preponderate upon one and the same 
side of the centre of another revolving axle, the two being geared together, 
and also independently geared to the axle or spindle to be turned, so that 
the aid weight has a constant tendency to assist the latter to turn in the 
direction required, whereby an additional power (in proportion to the weight 
used) is gained. 

1118. E. Humpurys, Deplford, Kent, “ Machinery of steam vessels.”—Dated 

3rd May, 1861, 

This invention has for its object improvements in the application of hy- 
draulic pressure on board steam vessels, and consists, First, in applying a 
cylinder fitted with a piston or plunger, so arranged as to cause the pres- 
sure of water or other fluid on the piston or plunger to give motion to the 
valve gearing, in order that the stopping and starting of the engines of 
steam vessels may be effected by such motion. Secondly, inthe application 
of a cylinder fitted with a piston or plunger, so arranged as to cause the 
pressure of water or other fluid on such piston or plunger to give motion to 
& rope or chain, whereby the cargo of, or coal for, a steam vessel may be 
hoisted in or out of such vessel. Thirdly, in the application of a cylinder 
fitted with a piston or plunger, so arranged as to cause the pressure of 
water or other fluid on such piston or plunger to give motion to the chain 
cables of steam vessels, so that their anchors may be raised by such motion, 
and the cables worked as required.—Not proceeded with, 

1133. J. C. Tivran, New York, Promoting a more perfect combustion of fuel 
in Surnaces.”— Dated 6th May, 1861, ; 
This invention consists in a method of first heating air and mingling it 

with steam in a place or chamber separate and apart from the furnace or 
place of combustion, and then introducing them thus combined into the 
latter at a point where they will produce the best effect on the combustion, 
and also in regulating, by means of suitable devices, the proper propor- 
tions of air and steam, which, by practice, will be found when combined 
to produce the best effect.—Not proceeded with. 





CLass 2,—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
HESS, YC. 

1106. P. Wriaut, 

2nd May, 1861 

According to this invention the patentee first prepares a die of the 
requisite section to give the desired form of the nave of the wheel, with a 
flange upon the periphery of the thickest part of the nave. He then takes 
wrought or scrap iron and heats it in a furnace until it is ready for his 
purpose, when he lays it in the die, and forces it into the die by blows from 
a steam or forge hammer, or by pressure applied until the heated metal 
completely fills the die. He then removes the metal from the die and takes 
it to a hydraulic or other suitable press, by which a hole is made through 
the centre for the axle ; the corresponding half of the nave is then formed 
in the same manner, He then takes a dise or circular plate of wrought 
iron or boiler plate of the requisite size and thickness, through the centre 
of which a hole is cut corresponding with the hole through the nave ; this 
dise is placed between the two halves of the nave, and the vhole is rivetted 
or bolted together. 

1128. E. P. Smitu, Weymouth, “ Radial traversing carriages.”—Dated 4th 
Muy, 1861, 

This invention relates to certain means for traversing loaded carriayes or 
trucks over a segmental or circular railway, for the yurpose of enabling 
such trucks to deposit their loads in ares of cireles, ™ which means the 
construction of segmental or circular erections (such, for example, as forts 
for protecting the sea coast, and which require their foundation to be laid 
under water) will be greatly facilitated. ‘The invention also applies to the 
transference of railway carriages and engines to lines of railwsy radiating 
from the centre cf segmental or circular railways. In carrying out the 
invention the patentee lays down a segmental or circular railway of any 
required radius, and gauges and mounts thereon a traversiog truck 
earriage, Which consists of a strong framing or platform mounted on 
flanged wheels, and provided with a pair of rails of suitable zauge for 
reeciving the railway trucks, carriages, or engines to which it is intended to 
impart a radial traverse motion. The wheels of the truck, carriage, or 
radial railway,as it may be termed, are driven through the intervention of 
suitable gearing, the motion being transmitted from the outer to the inner 
wheels, and in such manner as to give a less surface speed to the inner than 
to the outer wheels, to suit the smaller diameter of circle over which they 
have to travel. 

1129. E. B. Witson, Great Ryder-street, London, and W. Ti0v, Newland- 
street, Baton-square, London, * Railway wheels, tyres, and other aunular, 
cylindrical, and hollow articles."— Dated 4th May, 1861. 

In making this class of articles it is proposed to use an expanding 
mandril, in combination with suitable compressing and shaping dies, 
whereby lateral pressure or expansion of the metal under treatment is 
effected simultaneously with the vertical or direct pressure of the dies.— 
Not proceeded with, 

1136, E. L. Paraine, Rathbone-place, Oxford-street, London, “ Apparatus for 
propia carriages on common roads.""—Dated bth May, 1861. 

In carrying out this invention the inventor proposes effecting the pro- 
pulsion by means of wooden or other blocks, securely attached, bolted, or 
fixed to an iron shoe or pattern, receiving a backwards and forwards move- 
ment by a rod worked by an eccentric or cam fixed ona shaft set in motion 
by a steam engine or other mechanical contrivance. To such rod is attached 
the pattern or shoe.—Not proceeded with. 


CLass 3.—FABRICS. 
Tneluding Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
ees > BRADSHAW, Salford, “ Doubling yarn or thread.”—Dated 3rd May, 


Dudley, Worcestershire, Manufacture of wheels."—Dated 





This invention is designed for the purpose of preventing the waste arising 


from the yarn when it becomes disunited accumulating round the delivery 
rollers, The improvements consist in mounting the top rollers by their 
central shafts upon two small levers, which are so governed by springs or 
weights as to allow the top rollers to bear upon the bottom one with just 
sufficient friction to be driven. Between the two levers a small roller or rod 
extends in front of the top roller, the tension of the yarn passing over the 
rod being so adjusted as to balance the spring, but in the absence of the 
yarn the springs or weights raise the levers, and lift the top roller from the 
bottom one, and so stop the top roller and prevent the accumulation of 
waste around the rollers. 


1116. A. Wiaut, Friday-street, Cheapside, “ Trimmings.”—A communication. 
—Dated 3rd May, 1861. ; 2 

This invention relates to a mode of ornamenting the edges of strips of fabric 
intended to be factured or made up into ruffles, frills, or gathered work, 
and consists in attaching or sewing an ornamental edging or trimming to the 
hem or part turned over of such strips simultaneously with the production of 
such hem, the same series of stitches serving both to attach the edging or 
trimming and to secure and perfect the hem. This operation is proposed 
to be effected in a sewing machine which is provided with a suitable 
hemmer and guiding apparatus for directing and guiding the trimming 
correctly over the hem.—Not proceeded with, 

1123. W. Rowan, Belfast, Ivelaad, ‘* Scutching flax aud other fibvous sub- 
stances.” —Dated 4th May, 1561. : 

This invention consists in scutching flax, hemp, and other fibrous materials 
by means of a revolving cylinder fixed in a frame, round which cyiinder are 
placed combs and beaters, and to which the flax or other fibrous material is 
pressed by the hand through an opening provided for the purpose in the 
front of the machine. After having been sufficiently acted on, the flax is 
withdrawn and reversed end for end ;_ this done, it is then put through the 
same operation, when it is finished. The patentee sometimes uses rollers to 
pass the flax or hempinto the machine When hemp, flax, or other fibrous 
material is to be reduced to tow, he then places round the cylinder, by pre- 
ference, five combs or heckles. 

1124. R. A. Brooman, Fleet street, London, “Thread sor weaving, &c.”— 
A communication.— Dated 4th May, \861. 

This invention consists in manufacturing a mixed thread composed of 
cotton and floss silk or silk waste. The improved thread is characterised by 
a brilliancy which cotton thread does not possess, its price is moderate, and 
its applications numerous. The thread is composed of a quantity of floss 
silk, silk waste, or silk resulting from the unravelling of silk fabrics, to 
which is added from 25 to 75 per cent. of cotton, and the whole is carded in 
order to obtain the mixed materials in a state proper for spinuing. Various 
means of producing mixed threads have been proposed, but the object has 
always been to produce a core of the inferior material, and an exterior of 
the better material, the thread having the semblance of being formed 
entirely of the superior material. Now the chief object of the present in- 
vention is the intimate combination by carding of the two substances, 
without any attempt at dissimulation, in order to produce an entirely 
different thread from any heretofore produced. The cotton is not hidden, 
but is blended with the silk ; the thread may be lustred, if desired, by any 
of the means followed for the lustring of threads. For some purposes the 
cotton may be dyed before being mixed with the silk, or the silk may be 
dyed, or both may be dyed of the same or of different colours, according to 
the effect to be produced. — Nut proceeded with. 

1130. W. W. Birks and J. Birks, Nottingham, “ Lace or net.”—Dated 4th 
May, 1861. . 

The First part of this invention consists in improved arrangements of in- 
dependent pickers or selecting instruments for jacking the warp threads of 
bobbin net or twist lace machines, whereby the warp threads may be more 
variously acted upon, and, at the same time, leave sufficient space between 
the combs for the introduction of top ornamenting or gyrup bars, by which 
arrangement an improved manufacture of bobbin net or twist lace is 
produced. 

1134. T. BLackBuRN and M. Know es, Blackburn, “ Warping cotton, worsted: 
& Dated 6th May, 1861. : 
This invention cannot be described without reference to the drawings. 











Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, ge. 
1125. W. O. Homers aw, Adelphi-terrace, London, “ Engines and implements 
Sor ploughing and cultivating land."—Dated 4th May, 1501. ; 

This invention consists, with reference to engimes when portable, in the 
First place, in making one or more of the travelling wheels in the form of 
hollow dises, so as to adapt such wheel or wheels tor containing water in 
substitution for the ordinary tender. The invention consists in the Second 
place in the insertion of vertical partitions in the body of the boiler, ex- 
tending upwards through a portion of the steam space, for the purpose of 
dividing the water space, so as to prevent the water from being thrown to 
one end of the boiler when the engine is travelling up or down hill. The 
invention consists, in the Third piace, in adapting and applying ropes or 
chains, covered with beads of cast iron or other suitable material, to convey 
the power of the engine to the travelling wheels, so as to render a portable 
engine self-propelling. With reference to implements for ploughing and 
cultivating land, the invention consists in forming a cultivator with prongs 
or tynes, so connected with the frame as to be easily Taised out of or caused 
to enter the ground, whether the implement is in action or not. The tynes, 
when out of the ground, can be equally adjusted to present their cutting 
edges to either end of the implement, and thus permit of its being worked 
in both directions, ‘The invention consists, in the last place, in making the 
junctions of traction ropes with hollow taper spindles and tapered tension 
pins, the ends of the ropes being inserted in the said spindles, and spread 
out so as to fit tightly in the hollow part thereof by driving a wedge or 
wedges into the core of the rope. By this means the jomt Is rendered 
more compact and pliable for a given strength in passing round pulleys. 

1132. G. Acer, LL.D., Aylsham, Norfolk, Apparatus for breaking or open- 

ing land."— Dated 6th May, 1861. ” ; 

This invention relates to a combination of means in which series of re- 
volving or movable prongs, or cutters, or tines, are employed in opening or 
breaking land, and to operating upon the soil as broken and raised by one 
set of teeth by means of other teeth. The patentee employs a ring or series 
of rings of teeth arranged and supported in a frame with capability of 














ment, he applies another ring or series of rings, revolving in the same 
direction, and having prongs, cutters, or teeth, which may be curved or 
straight, such ring or rings of teeth having motion given to them, and 
being caused to revolve between and clear the earth from the rows of teeth 
in the former rings of teeth. In place of rings the teeth may be radial or 
partly so. He also sometimes employs other series of teeth caused to re- 
volve in position to receive the earth from these clearing rings of teeth, and 
thereby pulverise the soil more effectually in such soils as the same may be 
required, 





Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 


1142. J. Drew, H :tton-garden, London, “ Apparatuses tobe enployed for sup- 
porting structures while inserting girders therein,” —Dated oth May, sel. 
These apparatuses consist of metal supports constructed with a foot or 
base, an upright rising from the back thereof, and an 2rm or rest carried 
out parallel with the base. There is alsoa movable pillar for inserting 
between the open ends of the horizontal arms, or base and arm, when addi- 
tional strength is necessary. A tightening screw is used for regulating the 
pressure on the pillar. 

19. P. H. WittiaMs, Bristol, ‘* Adaptation of plotes of iron and other metal 
in the construction of dwelling houses, fences, parts of carsivyes, &c.”— 
Dated Sth May 1361. te 

This invention consists in taking plates or sheets of iron or other suitable 
metal, and bending or turning over the edges, or some of the euges thereof, 
in such form and manner that the edge or edges of one plate or sheet may 
be readily fitted into the edge or edges of another, leaving the plates or 
sheets secured together, having ridges at the joints, and the same may be 
securely locked or fastened together by pins or bars, or in any other suitable 
manner, and may be readily detachable, and capable (when not made up as 

a structure or construction) of being packed together in a compact manner, 

—Not proceeded with, 








Cass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 


1023. F. N. Gisnonne, Adelaide-place, London Bridge, ‘* Blectric taryets."— 
Dated 2Uh April, 1861. ; : 

The object of this invention is to facilitate gun and rifle practice by 
enabling marksmen to ascertain personally, and without moving from the 
firing stand, the result of their shots; and, also, that each marksman may 
have a record of his day's practice, independently of the record remaining 
of the general practice of the corps. For the above purposes the inventor 
studs the front face of the iron target with slightly projecting metal spring 
bolts or pins, or he covers the target with smail metal plates, each of such 
plates acting upon one or more of the spring bolts or pins, so that, when such 
plate or bolt is struck by a projectile, it is moved forwards, and protrudes 
at the back of the target, and is held in that position until released, or con- 





nection is made.—Not proceeded with. 


adjustment, and in connection therewith, according to his present improve- | 











1050. J. H. Brown, Romsey, “‘ Apparatus for lubricating the barrels of fire- 
arms and ordnance.”—Dated 26th April, 1861. 

For the purposes of this invention the patentee employs a ramrod or 
rammer made hollow to receive oil or lubricating material, and he so 
arranges the same that, each time the ramrod or rammer is introduced into 
the barrel or bore, a portion of the lubricant escapes from the rod and lubri- 
cates the barrel or bore. He prefers to apply to the end of the rod or 
rammer a ring of felt, or other porous material, which serves to close the 
oil vessel ; this porous ring absorbs the lubricant so as to become saturated 
with it. ‘The porous ring is made to fit the barrel or bore closely, and thus 
each time that the ramrod or rammer is used to press the projectile down 
the barrel or bore will be wiped clean and lubricated. 

1069. H. Bessemer, Queen-street-place, New Cannon-s'reet, London, ‘* Pro- 
jectiles and ordnance.”—Dated 27th April, 1861, 

This invention (which has reference to a previous patent, dated 24th No- 
vember, 1854, No, 2489,) relates, First, to that class of projectiles which are 
caused to revolve during their passage along the chase or bore of a gun, by 
means of the reactive furee generated by the emission of a portion of the 
elastic gases resulting from the ignition of the charge of powder employed 
to propel the projectile, and the invention consists in forming sunken 
channels on the exterior surface of the projectile, in lieu of tubular pas- 
sages in its interior, as described in the former patent hereinbefore referred 
to, The patentee forms these channels in a line parallel with its longest 
axis, each of them being made to terminate in a sudden bend or elbow, 
having 2 direction at right angles or nearly so to their former course, and 
ata tangent to the circumference of the projectile, around the centre of 
which he forms a raised band, in which these channels are made, thus giving 
ready ingress and egress to the escaping gases; the raised band is formed 
to fit the bore of the gun. The improvements in the construction of? ord- 
nance relate, First, to cast iron guns that have been made for the purpose 
of throwing spherical projectiles, and consist in adapting them for throw- 
ing elongated projectiles of the same, or preferably of greater, weight than 
the shots they were originally desigued for, without, however, subjecting 
the gun to so great a strain as would result from the employment of elon- 
gated projectiles of a diameter equal to the original bore of the gun. For 
this purpose the patentee prefers to bore out the gun bedy, and in so doing 
he forms a series of small concentric or spiral grooves, such as are formed 
by a V-shaped tool in ordinary turning. He then takes a drawn or ham- 
mered metal tube in its annealed state, and of such a size as may be tightly 
forced into the gun ; the gun may be previously inded by heat and the 
cold tube be inserted or forced into it while in this heated state, so that its 
contractile force may be brought to bear on the exterior surface of the tube 
or lining, after which an instrument, known in the tube drawing trade as 
a\** bull-head,” may be forced down the tube, the instrument being of such 
a size as will cause the annealed tube to expand; this process is to be 
repeated several times, using a larger instrument on each occasion, by which 
means the tube will be made to expand and embed itself in the grooves 
before-named, and will thus be held firmly in its place, and in close contact 
at all parts with the cast iron. In breech-loading guns the tube may extend 
entirely through them, but in guns loaded at the muzzle the tube may be 
made with a closed end, or, if left open, a cylindrical piece or plug should 
be put in after the tube is fixed, and be ‘‘ upset” by repeated blows, and 
thus rendered air-tight. 

1082. J. Hous, Birmingham, “ Guards and trigger-plates of rifles and other 
smull arms "—Dated lst May, 1861. 

This invention consists in making the guards and trigger-plates of rifles 
and other small arms in one piece. 

1083. W. Brownna, St. John-street, West S nithfeld, London, * A new method 
and apparatus for ascertaining the distance of distant objects.”—Dated 
lst May, 186i. 

This invention, which relates to means for determining the distance of 
distant objects without actual measurement, or any approach towards the 
object, consists of a quadrant marked to indicate miles and yards and other 
distances, used in combination with a given base line. When used for the 
purposes of gunnery, which the inventor believes to be the principal appli- 
cation, he takes, say, forty yards as the base line, and uses a wire cham or 
suitable measure to determine that base. This measure of forty yards he 
adapts for the quadrant, and he distends it as near as may be at right angles 
to the direction of the object whose distance is to be determined, and fixes 
it in that position. He then applies the one radius of the quadrant to, and 
paralled with, this base line at one end, and by the sights sight the object. 
if the base line be exactly at right angles to the direction of the object, and 
it is distant, say, for example, eighty yards, the angle distended from the 
base line will be 674 deg., and the same result will be obtained if the quad- 
rant be applied at each end of the base line ; but the quadrant, instead of 
being marked by degrees, is marked to show the distance in yards. If the 
object is farther distant the angle will, of course, be greater in proportion. 
Supposing the base lne not to be at right angles to the direction of the 
object, then the quadrant will indicate a greater distance at one end of the 
base line than at the other, the mean of which may bé¢ taken as the 
true distance, or the position of the base line may be altered until the 
angles and distances indicated are alike.—Not proceeded with. 

1091. A. McNriLe, Liverpool, ** Targets.”—Dated 1st May, 1861. 

This invention consists in constructing these articles in such a manner 
that every shot that hits the target may be indicated by visible signals, 
actuated by mechanical means, without the necessity of employing an 
attendant as marker. The improved self-indicating target consists of a 
strong framing, divided into any convenient number of compartments, 
which are covered with sheets or plates of iron that are secured by bolting 
or otherwise to the fixed traming. Behind each division of that part of the 
structure which is to form the target to be fired at there is a supplementary 
framing, in which are mounted a number of radial levers or arms, the outer 
ends of which are provided with hammer heads, which rest against the back 
of the sheets or plates of iron which form the front of the target. These 
radial levers are also connected with the escapement action of an arrange- 
ment of gearing, whereby certain visible signals are worked. These visible 
signals consist of coloured vanes, flags, or discs, fixed at the ends of levers 
or arms that are worked by cords and weights. When a bullet strikes one 
of the front plates of the target the blow on the face causes the hammer- 
head of one of the radial arms to fly back and release the escapement of the 
coloured disc or flag connected with that particular division of the target. 
The weight belonging to the mechanism of this division, upon being re- 
leased from the detent or stop of the mechanism, will immediately begin 
to descend, and pull round its shaft, which, being connected by a link or 
otherwise with the lever on which the coloured dise is mounted, the latter 
will immediately fly up or out beyond the target, and thus indicate to the 
spectators the particular division of the target that has been hit. The stop 
or detent, which, until released by the escapement, has held the mechanism 
steady, will be carried back to its original position by meaus of a spring, 
and will thus prevent the shaft from making more than one revolution at a 
time. 























Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manujactured Articles of Dress, §c. 

1143. G. CoLes, Gresham-street West, Londo, J. A. Jaques, J. A. FAN- 
SHAWE, and TT. GaLpin, Tottenham, * Ventilating carious articles of 
wearing epparel.”—Dated Gih May, 1361. 

This invention has for its object the manufacture or production of various 
waterproof articles of wearing apparel, in such a manner that they may be 
thoroughly ventilated, and egress allowed for the perspiration or exhala- 
tions from the body, while at the same time water is effectually prevented 
from passing through the garment. This is effected by perforating the 
garment or article in various parts, and adapting to each of these perfora- 
tions a short tube, which passes upwards inside the garment or article. 
1165. J. Fitter, Birmugham, * Taile ecpander.”—Dated 8th May, 1861. 

This invention consists of an arrangement of parts whereby, on turning 
a winch at one end of the table in one direction the opposite ends or slides 
of the table are made simultaneously to move in opposite directions, and 
thereby to expand the framing of the table for the insertion of the re- 
quired sized flap in its middie. The invention cannot be described in 
detail without reference to the drawings. 

1167. W. W. Harrison, Shejield, ** Tea and coffee urns, cof'ee-pots, &e.”— 
Dated sth May, 1801. 

‘The First part of these improvements, which applies principally to tea 
urns, consists in the application of one or more movable trays or divisions 
fitting the interior of the urn, and dividing the water which is in contact 
with the tea at the bottom of the vessel from the rest of the water which is 
above the division, so that only a certain portion of the water acts upon 
the tea at one time, There is a small coiled pipe or other connection 
leading trom the space above the division to the space below the same, 
which effectually prevents the extract of the tea below from mixing with 
the water above, but allows of water flowing from the upper to the lower 
part to take the place of the extract which is drawn off. Another part of 
these improvements, which relates principally to coffee-pots or urns, but 
may be used also for tea, consists of a small apparatus to be used in the 
place of the canvas bag or other similar arrangement usually employed to 
contain the ground cofice. It consists of a vessel of a cylindrical or other 
form, open at the top, and divided into two parts by a central neck or 
division; the upper part forms a cup into which the water is poured, and the 
coffee is ptaced in the lower part. In connection with the upper part is & 
tube, which passes down through the centre of the coffee in tne lower part, 
and is perforated all over, or partly so, with fine holes, so as to admit the 
water to the centre of the coffee. ‘The !ower part of the vessel (containing 
the coffee) is also perforated at the bottom or sides, or both, so that the 
water is admitted at the centre through the coffee, and flows through these 
perforations into the body of the coffee-pot or urn. 
lls0. H. ALLAN, Birmingham, ** Gloves.” —D ted 9:h May, 1851. ae 

This invention consists in making gloves with a small pocket or pocsc:s 
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in some part of the glove, either in the palm or the back by preference, for 

the purpose of holding a railway ticket, money, or small article of any kind 

required to be readily accessible.—Not proceeded with. 

1182. a . Paterson, Wood-street, Cheapside, London, ‘* Neck-ties.”—Dated 9th 
lay, 1861. 

This invention consists in the adaptation to neckties of a metal buckle, 
slide, or clasp to be substituted for the ordinary knot or bow, the metal 
buckle, slide, or clasp being provided at back with two loops, through-one 
of which on one side one end of the tie is passed, and then folded back- 
wards, and through the other loop on the opposite side the remaining end 
of the tie is passed and also folded backward.—Not proceeded with, 





Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1087. F. Z. Rovssty, Paris, ‘‘ Colouring matters derived from napthaline 
binitronapthalina, and trinitronapthalina, and application of such 
colouring matters to the dyeing and printing of fabrics."—Dated 1st May, 
1861. 

According to this invention the inventor prepares napthylamina by 
causing minute grains of pewter and hydrochloric acid to react on nitro- 
naphthalina. The hydrochlorate of this element being brought in contact 
either with the azotite of potash, or with the elements of the azotoes or 
or hypoazotic acid, yields a red colouring matter immediately applicable to 
dyeing processes.— Nut proceeded with. 

1117. W. E. Newton, Chancery-lane, London, *‘ Treatment of copp:r ores."— 
A communication.—Dated 3rd May, 1861. 

In carrying out this invention the pyrites are first pulverised in any 
ordinary manner, and then, by means of ordinary fluxes and sulphur and 
chloride of lime, the ore, whether roasted or not, may be operated upon. 
In the use of wasted ore a certain weight of the ore is to be mixed with 
variable quantities of sulphur and chloride of lime, according to the 
richness of the ore, and the nature of its gangue; the exact proportions of 
the several ingredients can only be determined by experiment. The in- 
gredients are then heated to a considerable temperature, so as to cause the 
substances to amalgamate, and a lump of sulphuret of copper will be pro- 
duced, which, on being roasted and heated with charcoal, will produce 
metallic copper in a malleable state ; or this sulphuret, on being mixed in 
suitable proportions with the oxide of copper or native oxide, may, by the 
simple action of heat, produce metallic copper from the two bodies combined. 
—Not proceeded sith. 

1131, J. V. Vianon, Brussels, ‘* Knaml."—Dated 6th May, 1861. 

This invention consists of a composition or combination of materials 
forming an enamel which may be mixed with any appropriate colour, and 
applied in a cold state to the surface of an article of manufacture or sub- 
stance. The inventor forms this enamel by mixing together or combining 
white of eggs, or other albumen, muriatic or hydroch:oric acid, wax, lime, 
spirit, plaster of Paris, and burnt shells, and he combines this enamel with 
any colour which he intends to use in a powdered state. He then applies 
the enamel by a brush, or any other convenient means, to the surface of 
any object to be enamelled, and by using enamels of various colours 
pictures or figures may be produced upon the surfaces of articles intended 
to be ornamented.— Not proceeded wih. 

1109. M. A. F. Mennons, Purvis, “ Manufacture of paper and cardboard 
from a fibrous vegetable imatler."—A communication.—Dated 2rd May, 
1861. 

This invention consists in applying, as described, to paper and cardboard 
manufacture the agglomerations of veretable fibres known as pommes de 
mer, or marine apples, and which, formed by the breaking or rolling action 





of the sea on a certain variety of alya (zostera marina), are found in large | 


quantities on the coasts of the Mediterranean. 
1115. J. A. Mannine, Inner Temple, London, “Collecting ammonia from the 
waste yases arising from the combustion of coal.”— Dated 3rd May, 1861. 
This invention relates toa mode or method of collecting and obtaining 
ammonia from what have been hitherto waste gases arising from the com- 
bustion of coal in the manufacture of coke, and from the combustion of fuel 
in factories, foundries, and in other situations or processes wherein coal is 
largely consumed, and it consists in vaporising the effluent or escaping 
gases as they leave the furnace and ascend the main chimney or shaft by 
the introduction therein, or the admixture therewith, of a jet or jets of 
steam. This steam, after it has become charged with the ammoniacal and 
other gases with which it will combine, or by which it becomes impregnated, 
is condensed by passing it through or into suitable condensers or refrige- 
rators, so that an ammoniacal liquid may be obtained from which sulphate 
of ammonia may be manufactured by the ordinary or any other suitable 
process for preparing that salt from ammoniacal liquor. 





Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 


1113. 0. Row.anp, Weliington-road, Kentish Town, ** Electric telegraphs.” — 
Dated 3rd May, 1841. 

According to this invention the inventor makes the suspended conduct- 
ing wires of electric telegraphs of iron or steel wire coated with a mixture 
of lead, antimony, and tin, or with a mixture of lead and antimony, or with 
a mixture of lead and tin.—Not proceeded with, 


CLass 10.—MISCELLANEOUS. 
Including ail Patents not found under the preceding heads. 


933. R. Ransome, [psivich, ‘‘ Inkstands.”—Dated 16th April, 1861. 

For the purposes of this invention, in order to obtain an inkstand which 
may be carried in the pocket conveniently, and yet have a broad base to 
support it, when placed in a desk, table, or other surface, the following 
construction is produced :—It is preferred that the ink vessel should be 
rectangular in form, but the shape of the vessel may be varied. At its lower 
end there are formed projecting necks or axes on which the ink vessel 





despatches intended for a certain station, and to insert those for transmission 

thence. The patentee applies a certain number of apparatus disposed at 

ntervals for the purpose of registering the of the boxes, and the 

whole are also in electrical communication with each other, and with the 

central station, 

946. H. A. F. Ducknam, Clerkenvwell-green, London, “ Gas me'ers and regue 
lators.”— Dated 17th April, 1861. 

The First part of this invention consists in the application of slide valves 
to gas regulators generally, in lieu of the lift or clack valves. Secondly, in 
the application and use of glass pebbles, or other stones or glazed ware, as 
the material of the valves in gas regulators and meters. Thirdly, in the 
application of a float to the reservoirs or self-acting supply cisterns of gas 
meters and regulators to shut off the passage of gas through the regulator 
or meter before the cistern is empty, and so suspend the action of the meter 
or regulator. The Fourth part relates to the application of a supply tube 
from the fluid reservoir of wet gas meters, to admit the supply therefrom on 
both sides of the measuring drum at a uniform level, which will interrupt 
the action of the meter if tilted forward, and therefore prevent tampering 
with it in that way. The Fifth improvement consists in the combination 
generally of dry gas meters with dry gas regulators, and wet gas meters 
with wet gas regulators: or it may be dry gas regulators with wet gas 
meters, or vice versa, in one and the same machine or case. The Sixth part 
relates to the application of a composition composed of gelatine and treacle 
or rather non-crysallisable saccharine matter, in about equal parts, and a 
small proportion of alum, to metallic or other surfaces generally subject to 
the action of gas, in order to their preservation. —Not proceeded with. 

947. C. Norton, Birmingham, “ Ornamental eyelets."—Dated 18th April, 
1861, 

For carrying out this invention the inventor takes a disc of pearl or metal 
of ornamental design, and pierces a hole or centre sufficiently large to admit 
of a tubular piece of metal with flange or rim at one end, so as to prevent 
the tube passing quite throngh the hole in the disc of pearl or metal; the 
edge of this flange or rim will cover a small circle of the inner edge of hole 
or centre of disc, when he passes it through a centre of disc, and so connects 
the metal or pear! dise with the tube of metal. The remaining part of tube 
he leaves quite plain, so that it can be inserted into the leather lace hole of 
boots or other article, or any other material forming the lace hole, and, when 
so inserted in the leather or other material forming the lace hole, a part of 
the extreme end of metal tube so inserted he expands or closes over, forming 
a flange or rim.—WNot proceeded with, 

949. C, StEvENS, Charing-cross, London, “ Bands for transmilting motion to 
machinery.” —A communication.— Dated 18th April, 1861. 

These bands (which are equal in strength and durability to leather) are 
woven of cotton and thread, or entirely of cotton. The strength is ob- 
tained by the mode in which the warp is prepared, the slay arranged, and 
the shuttle worked. 

951. T. B. WiiKinson, Deptford, “ Securing @ watch in the pocket of the 
arearer.”—Dated 18th April, 1861. 

This invention consists of a metal button, to which is connected or fixed a 
suitable loop, by preference of catgut, which is furnished with a split ring, 
and also with a metal eyelet. Its application to a waistcoat pocket is as 
follows :—A small hole is made through the lining at the back of the 
pocket, in which the said eye'et is fastened ; through the eyelet the said 
loop is passed, leaving the said button outside the lining at the back of the 
pocket ; the split ring is’ put on the said loop, and hangs within the 
pocket. The chain of the watch is passed through the split ring, and any 
attempt to withdraw the watch from the pocket of the wearer without his 
knowledge, by means of its chain, is at once frustrated by the watch being 
unable to pass through the said ring within the pocket —Not proceeded with. 

52. E. MorGAn,,'Liverpoo!, “ Ships’ and other pumps,”—Dated 18th April, 
861. 

According to this invention the suction-pipe, which may be fitted with a 
check valve near the bottom, is carried upwards to a height not lower than 
the bottom of the working barrel. The top is closed by a lid, underneath 
which, with sufficient lift, is a valve resting on a seating; just over this 
** bottom box” valve, when at rest, is a lateral opening or passage into an in- 
termediate pipe or chamber which has two openings into the working 
barrel, the one near the bottom, the other towards the top, say on a level 
with the discharge pipe. In lift pumps this intermediate pipe or 
chamber is fitted with a valve placed between the inlet and upper outlet. 
The working barrel may be fitted with any of the ordinary valves, and, 
when used in connection with the parts just described, will discharge a con- 
tinuous stream of water or other liquid.— Not proceeded with. 

955. R. A. BRooman, Fleet-street, London, “‘ Producing photographic pictures.” 
—A communication.—Dated léth April, 1861. 

This invention consists in obtaining, by the aid of powdered coal, photo- 
graphic pictures possessing all the gradations of shade from black to white. 
The invention is based upon the fact that, when a substance more or less 
translucid is sensitive to the action of light, this action commences at the 
surface, and continues gradually to the interior, 

957. C. Jonpan, Newport, Monmouthshire, “ Apparatus for drying the moulds 
and cores used for ivon and other castings.” —Dated 18th April, 1861. 

The patentee claims, First, the application and use of a double hood or 
cowl, forming an air chamber, placed on the top of the cupola furnace, in 
passing through which the air or blast is heated in the manner and for the 
purposes described. Secondly, the application and use of the apparatus 
described for conveying and distributing air or blast heated by the waste 
heat of the cupola furnace. 


958. M. BucuANAN, Glasgow, “ Gloves.”—Dated 18th April, 1861. 

Under one modification the gloves are made of vulcanised or mineralised 
india-rubber, the parts of the gloves being cut or stamped out to the 
requisite form, and united by sewing, the seams being subsequently coated 
with a solution of the india-rubber. In gloves made for household work, 
gardening, and other generally similar purposes, it may not be necessary, in 
all cases, to make the seams water tight. Instead of making the india- 
rubber gloves in this way, they may be formed on suitable moulds, corre- 


| sponding to different sizes of the human hand. These moulds are cvated to 


the required thickness with a solution of the india-rubber, and in this 
way gloves suitable for heavy rough work may be made, as well as those of 


| a sufficiently thin texture, as to interfere to a very slight extent to the 
| sense of touch, and at the same time effectually protect the hand from wet 


2 r * tgs . | 
can be moved into a horizontal or vertical position, and in some 
cases these necks or axes are arranged to slide in suitable grooves | 


in the frame which contains the ink vessel. These necks or axes are 
to admit of the ink vessel folding down into the frame, so that, 
when folded into a horizontal position, the ink vessel may be within the 
frame, thus forming a flat structure which will occupy but a sma!l space in 


a waistcoat or other pocket, but, when the ink vessel is vertical, the frame | 


forms the base or stand. It is preferred to cover the neck or mouth of the 

ink vessel with a spring cover lined with vulcanised india-rubber ; or the ink 

vessel may be otherwise closed, and the circumstance of the vessel being 
surrounded by a close fitting frame when out of use tends to prevent the 
cover from opening when the ink vessel is in the pocket. 

935. R. Hopeson and E. Houpen, Carlisle, “‘ Soap.”—-Dated 16th April, 1861. 

Under one modification the machinery or apparatus used for the purpose 
of this invention consists of a revolving cylinder or churn-shaped vessel, to 
which rotatory motion is imparted in any convenient manner. Into this 
vessel is passed a perforated pipe, through which steam may be admitted into 
the cylinder at pleasure, the flow or passage of the steam beingcontrolled bya 
steam cock or valve. The materials used in the soap manufacture are intro- 
duced into the cylinder by means of a hopper, or other arrangement, which can 
be readily made steam tight after the proper proportions of the materials 
have been passed into the vessel. After closing the cylinder the steam is 
turned on, and the vessel is set in motion. The combined action of the 
steam and the rotatory motion has the effect of saponifying the whole of 
the constituents of the oils or fatty matters used in the process. In this 
way the manufacture of soap may be carried out in a very economical and 
highly effective manner. 

942. G. Leroy, Bristol, ‘* Vessel for containing erated liquids."—A commu- 
nication.—Dated 17th Aprii, 1861, 

This vessel the inventor makes of glass, and over the neck he places a 
metal cover, to the centre of which an open glass tube leading down to near 
the bottom of the vessel is attached. On tothe cover he screws a tube, 
which he fits with a sliding valve or plunger This valve is held down to its 
seat by a coiled spring placed above it, and confined in the valve tube by a 
crew cap. A branch pipe leads off from the valve tube for discharging the 
liquid when it is allowed to escape up the glass tube and past the valve. To 
effect this discharge the valve or plunger is slotted to receive the nose of a 
thumb lever, which is hinged to the valve tube. By the depression of this 
lever the valve will be raised, and a communication will then be established 
between the interior of the vessel and the discharge tube. The pressure of 
confined air in the vessel will then serve to force the liquid out at the 
discharge pipe. By withdrawing the thumb from the lever the coiled spring 
will come into action, and force the valve down into its seat, thus closing 
the exit passage and securing the remaining contents of the vessel.—Not 
proceeded with. 

945. W. Cuark, Chancery-lane, London, “ Atmospheric post for the trans- 
mission of letters, papers, and other despatches and articles in tubes.” —A 
communication.— Dated 17th April, 1861. 

The principle of this invention will be readily understood by the following 
outline :—A cylindrical tube is to commence at a central point, and after 
having traversed a certain number of stations or offices, between which a 
regular exchange of despatches is required, is to return to the point of de- 
parture. In this tube a piston is to move, furnished with an air-tight 
packing, and attached in any suitable manner to a box containing the des- 
patches. At each station are disposed stops, so as to be able to remove the 





or the action of corrosive or injurious liquids or matters. And waterproof 
gloves may also be formed of thin gutta-percha either sewn or prepared on 
moulds.—Net proceeded with. 


960. W. Benson, Herham, ‘* Furnaces.”"—Dated 18th April, 1861. 

This invention consists in forming a number of horizontal air vents along 
the twe side walls of the fire chamber, and along the back or bridge thereof, 
such vents being slightly contracted at the end next the fire, and expanded 
at the opposite end which opens into an air flue, extending behind such 
series or set of vents, and communicating with the outside of the setting or 
brickwork. Dampers are supplied to these air flues to regulate the supply. 
—Not proceeded with. 

961. A, F. Eaves, Birmingham, “ Bezls or rings used in glazing the dials of 
clocks, barometers, and steam gauges, de.” —Dated \9th April, 1861. 

In carrying this invention into effect the inventor takes a strip of sheet 
metal, and, by soldering or brazing its ends together, forms it into a hoop. 
He places the said hoop upon a chuck in a lathe, the said chuck being 
slightly conical, and, by means of pressure with an ordinary pressure tool, 
he forces the hoop into contact with the chuck, and thereby gives it a 
slightly conical figure. He next places the conical hoop in another chuck, 
the hoop passing somewhat more than half way into the chuck. The edge 
of the hoop is opened out, so as to place it nearly at right angles to the rest 
of the hoop, and form a rim on the outer edge of the hoop. The hoop is 
next placed on a conical chuck, the said chuck being hollow on its face. 
The hoop fits about half way on the last-named chuck, and the inner half of 
the hoop is turned inwards against the inner inclined face of the chuck. A 
groove is afterwards turned on the inner edge of the bezel for the insertion 
of the glass. The bezel thus made resembles in appearance the bezel ordi- 
narily made by casting, having in cross section a figure nearly resembling the 
letter V, with a rim on that edge which constitutes the outer edge of the 
bezel, the inner and outer faces of the bezel being made of one picce of sheet 
metal.—Not proceeded with. 

964. R. Rivey and T. C. WOLSTENHOLME, Blackburn, “ Heating apparatus.” 
—Dated 19th April, 1861. 

According to this invention, instead of allowing the pipes which are con- 
nected tothe boiler to communicate directly with the hot-water cistern, the 
inventors cause them to communicate with an intermediate vessel, in which 
there is one pipe communicating with the bottom of a supply cistern ; and 
in order to obtain the circulation of water, and prevent the danger of 
explosion, they attach one end of the circulating pipe to the top of the 
intermediate vessel, and after it has extended to the required height it is 
then returned to nearly the bottom of the interior of the intermediate 
vessel, there being connected to the circulating pipe a steam or escape-pipe 
for carrying off the surplus water and steam, and preventing the explosion of 
the pipes. To the top of the supply-pipe is attached a tap or valve and air- 
pipe, so that the supply of water can be stopped, when required, for repairs 
or other purposes, without the necessity of extinguishing the fire.—Not 
proceeded with. 

965. R. MacLaREN, Glasgow, “ Jointing or connecting pipes.”—Dated 19th 
April, 1861. 

In emnying out this invention the pipe lengths are formed with the ordi- 
nary spigot and faucet, and are turned ~ the latter internally and the former 
externally—as is now commonly practised. In addition, however, there is 
formed a groove upon the turned part of the spigot running round it, and, 
when the pipe lengths are to be connected together, rubber, hemp, or other 
compressible packing, is placed in this groove in such a way as, when free, 
to project slightly above the turned suriace. Then, when the spigot is 
driven home into its faucet, the rubber or other packing becomes com- 
pressed, and renders the joint perfectly tight.—Not proceeded with. 





968, J. Ripiey, Stagshaw, Northumberland, “ Portable cinder sifting appa- 
ratus.”—Dated 19th April, 1861. 

The object of this invention is to construct a cinder sifting apparatus 
which may be easily carried about, and ased in every apartment where 
there is a fire. This tus is constructed with an inclined closed cover, 
in the lower part of which is pend d, by p fi , upon a spring or 
springs, an inclined sifter, formed of longitudinal and t erse wires. An 
inlet is provided at the upper end of the cover through a hopper fixed for 
the purpose. At the lower end the cover opens into a ut or shoot, 
which may be closed by a leather or other flap. The cover is placed over a 
closed box. And for the purpose of giving motion to the sifter, one or two 
rods is or are carried through the lid and rest on the sifter. On cinders 
being thrown into the hopper they run down the inclined sifter, and find 
their outlet through the shoot at the lower end, while the ashes and dust 
fall through the sifter into the box. If necessary, the sitter may be worked 
by pushing down one or other of the rods. 

969. W. Grove, Shoe-lane, London, “Cylinder printing machines.”—Dated 
19th April, 1891. 

These improvements in cylinder printing machines refer to the collection 
or reception of the sheets of paper after having been printed. The invention 
consists in the employment of a delivery board constructed as hereafter 
stated, and placed at an incline behind the lower of two delivery rollers, 
through which the sheets of paper pass, in combination with a frame carried 
on the outer ends of levers pivotted on fixed centres whereby the position 
of the sheets is regulated on to the delivery board. The delivery board is 
supported on or connected to springs, in such manner that the paper as it is 
delivered depresses the table, and allows of the next sheet or sheets being 
deposited at or about the same plane as the preceding sheets, until the 
delivery board becomes full, when the printed sheets are removed there- 
from, or from time to time, as occasion may require, and the table rises to 
receive a fresh supply, and descends as before. An adjustable stop isaffixed 
near the lower end of the table to prevent the sheets falling irom it. The 
frame for directing the sheets on to the delivery board receives motion 
through rods and levers from a cam or eccentric so as to rise and fall as 
required, 

970.’ F. J. Jonss, Aldermanbury, London, “ Braces.”—Dated 19th April, 1861. 

This invention consists of an improved means of securing the tab carrier 
to the strap attached to the front end of the brace or to the 
piece of leather in which the front end of the brace is made to terminate, 
This strap or piece of leather is made with longitudinal slots or apertures, 
one over the other ; by shifting the tab carrier into one or other of these 
slots the length of the brace is lated. The inventor forms the tab 
carrier in metal witha broad spear or spade-like head. The breadth at the 
bottom of the head is greater than the width of the slot in the strap, From 
the head the tab carrier is narrowed so as to occupy the breadth of the slot, 
and it is also bent upwards for a distance equal to about the thickness of the 
strap, when it is again bent down into a plane parallel or nearly so with 
that of the spearhead, The tab carrier may then be extended in any form 
or size for having the tabs fixed to it, To fix the tab carrier in the strap or 
leather end of the brace it is only necessary to place the carrier with the 
spear head parallel with the sides of one or other of the slots in the strap or 

leather end, to insert the spear head, and to ere the tab carrier a partial 
turn, when the bent part will rest upon the bottom of the slot, and the 
front of the spear wt will bear against the back of the strap, and prevent 
the tab carrier from becoming detached until the head is designedly turned 
parallel with the sides of the slot, when it may be readily removed.—Not 
proceeded with, 
974. H. Parkers, Birmingham, * Producing ornamented surfaces of meial and 
other material.”—Dated 19th April, 1861, 

For the purposes of this invention, in cases where metals only are to be 
employed, two, three, or more layers or thicknesses of sheet or other form 
of metal are combined, so as to form a single sheet, or other suitable form. 
This sheet or other form of metal, consisting of several layers, is to be 
embossed or indented in dies, or otherwise, so as to produce indcnts 
or recesses on one side, and projections on the other side. 

976. W. Ryper and T. Ryper, Bolton-le-Moors, “‘ Machines for fluting rollers 
and for shaping metals.”— Dated 20th April, 1861. 








This invention consists, First, in the application of a worm wheel for . 


driving the link motion, by which the table or carriage gee the 
rollers to be fluted is moved to and fro under the cutters, or by which the 
slide with the cutters is moved to and fro over the rollers; the worm and 
worm wheel, combined with the link motion, are also applicabie for 
moving the tool slide of shaping machines, Secondly, in an improved mode 
of constructing the brackets and dies for holding the rollers to be fluted on 
the table or carriage. 


977. a Saitu, Birmingham, ‘* Annealing pots or pans.”—Dated 20th April, 
861. 


This invention consists, Firstly, in making In the upper of the 
annealing pot or pan a Y-shaped groove, in which said groove the lid of the 
pot or pan rests. This part of the invention is applicable both to pots or 
pans of the ordinary kind, and to pots or pans made according to the 
second part of the invention, Secondly, in making the bodies and covers or 
annealing pots or pans corrugated, instead of plain, whether the said bodies 
and covers be made of cast or wrought metal. 

978. J. Wurrenouse, Birmingham, “ Door and other knobs, d&c.”—Dated 20th 
April, 1801. 

These imp in the facture of door and other knobs consist, 
Firstly, in making the necks of the said knobs of an internal core or 
foundation of cast or malleable iron, or other hard and cheap metal or alloy, 
and casing or covering the taid iron or other necks with a shell or casing of 
thin sheet brass, The body of the knob is fixed to the neck made as 
described in the usual way. 

979. J. Pincupeck, Whiskin-street, Clerkenwell, London, ‘* Wet gas meters.” — 
Dated 2 th April, 1861. 

This invention relates more particularly to the mode of preventing 
the pressure of the inlet gas shutting down the valve, in order that the 
valve may be adjusted to the greatesi nicety, and close when the level of 
the water in the meter falls by evaporation or otherwise. The gas from the 
inlet valve enters the chamber containing the measuring drum through an 
aperture or valve made in the round front or partition dividing the square 
front, and the;compartment containing the measuring wheel. The gas then 
enters the measuring drum at the back, and into the syphon pipe in the 
reverse direction of that in ordinary meters, and no direct communication 
exists between the syphon pipe and the square front. From the syphon 
pipe the gas enters into the waste water box below the square front, and 
thence by a pipe to the outlet, The water level in the meter is adjusted by 
a pipe, the upper extremity deciding the height of the water, and entering 
the waste water box at the lower extremity, a bydraulic seal being made by 
one or more intervening bends, as may be found desirable. To prevent 
tilting, a lever valve may be adapted to the aperture or valve in the round 
front. As the gas in the waste water box is measured or registered gas, 
fraud by the extraction thence of gas is avoided. 

981. J. B. J. Notnot, Paris, “‘ India-rubber pipes.”— Dated 20th April, 1861. 

This invention relates to an improved process for manufacturing india- 
rubber, gutta-percha, and the like tubes, whereby no cementing is required, 
and whereby articles of indefinite length can be obtained. And it consists 
of a standard apparatus, which is com; 1 of two flutting cylinders turning 
towards one another, and compelling the mass being prepared and thrown 
into a hopper to pass throug) a gauge plate with central core fitted beneath, 
in such a manner that it shall be moulded and drawn into tubes, without 
any cementing, of indefinite length, and of any diameter required. 


982. W. Cuark, Chancery-lane, London, “ Ornamenting porcelain, &c."— 
A communication.—Dated 20th Apri!, 1861. 

This invention relates to a new method of engine turning and engraving 
glass, porcelain, and other enamelled ware generally, by the means of a 
lathe. For these purposes the patentee removes at the different parts of 
the surfaces of these materials any colour which may have been previously 
applied as a ground, and in this manner, and by these means, he is enabled 
to produce the most varied designs and patterns thereon. 

988, A. V. Newton, Chancery-lane, London, ** Bleaching and refining oils.” — 
A communication.—Dated 20th Apri, 1861. 

This invention relates to the employment of brown oxide of lead, either 
pure or in composition with other substances, for the purpose of bleaching 
and refining fatty substances.—Net proceeded with. 

989. A. V. Newton, Chancery-lane, London, “ Liquid me'ers.”—A communi- 
cation.—Dated th April, 1861. 
This invention cannot be described without reference to the drawings. 


993. E. D. Bourne and P. Davis, Birmingham, “ Cornice poles and curtain 
rods, &-c."—Dated 22nd April, 1861. 

The patentces claim, First, making the said cornice poles and curtain 
rods of a small cylindrical slit tube, situated within a larger slit tube ; also 
making the said cornice poles and curtain rods of a small slit cylindrical 
tube, situated within a hollow semi-cylinder, or a portion of a tube ter 
or less than a hollow semi-cylinder ; also making the said cornice poles and 
curtain rods of a small slit cylindrical tube, having a flat plate running on 
either side of the slit, as described. Secondly, making curtain laths of a 
small cylindrical slit tube attached to alath of wood as described. Thirdly, 
making the runners used in grooved cornice poles and curtain rods of a 
cylindrical or semi-cylindrical figure, as before described, with reference to 
the drawings. 

995. H. Tarsouriecn, Paris, ‘‘ A double aystem mixed press.”—Dated 22nd 
April, 1861. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

996. G. W. Beipina, Moor-lane, Cripplegate, London, “ Sewing machines.”— 
A communication.—Dated 22nd April, 1861. 

These improvements consist in so arranging the sewing machine that it 

will hem cloth and sew on an edging at one operation, and the inventor 
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effects these improvements by having a reel of thread, or other suitable 
material, above or on the sewing machine, and the edging is fed through a 
guide direc’ tly over that part of the cloth which has just passed through the 
hammer, so that the needle and thread secures and sews both the hem and 
the edging at one operation.—WNot proceeded with. 


997. W. BeLpine, Moor- -laire, Cripplegate, London, “ Machines for miking 
pointed tape trimming.” —A communication.—D ited 22nd April, 1361. 
These improve ments consist in so arranging the sewing machine that the 


tape is folded in the required manner to present a series of points, and the 
tape so folded is fed under the needle or needles (when a double needle 
machine is used), and sewn with a single or double row of stitches, as 





desired.—Not proceeded with. 

998. J. T. DowLine, Fromton Park-vroad, Hackney, “ An improved instru- 
ment applicable to ime-kecpe mw presenting to view numerals to indicate 
time.” —Dated 22nd April, 1861. 





This invention consists of a case in which are arranged or disposed a series 
of short rollers placed loosely on an axis placed parallel to the face of a 
time keeper; the said rollers have a series of numerals on their peripheries, 
denoting hours, minutes, and seconds, an opening being formed in the case 
to expose to view one horizontal row or line of numerals ; the aforesaid 
rollers have teeth formed on their edges corresponding with the numerals 
thereon, and the said rollers are propelled by the intermittent motion of 
clicks arranged one to each roller, and operating in such a manner as that, 














when the series of numerals on the first or seconds roller has completed one 
entire revolution, a notch or recess on its opposite edge allows the click of 
the next and adjoining roller to fall down, and thus to act on one tooth of 


the second or iumutes roller, and so on throughout the series of rollers, — 
Not proce:ded with, 
Y. HALL, 


grat é. 


1002. 
in domes 


This inventi 


Neweastle-upon- Tyne, “ Tmarocements ins sifety lamps, and 
stoves, and furnaces.” —Dated 23rd April, 1861. 

sto certain improvements in ininers’ safety lamps, 
safer, and will impart a better light than has 






























whereby they ure rendered 
hitherto been obtained trom lumps of this description, It relates also to 
improvements in domestic fire-grates, stoves, and furnaces. According to 
the First part of this invention it is proposed to apply to a miner’s safety 
lamp a Wick and burner adapted for the combustion = petroleum, pari ulin, 
‘ hydrocarbons, mn lieu of the ordinary oil lamps, and to apply a 
tita chimney to such burners, whereby a very superior and momieal 
ght is obtained. The Second part of the invention relates to the consump- 
a of smoke, in fire-grates under ground or other furnaces or stoves. The 
smoke constwuing chimney enyp! in the lamp is equally applicable to 
the consumption of smoke in fire-grates, stoves, or under ground or other 
furnace In the case of furnaces where large chimneys or upeast shafts are 
used to carry off the products of combustion, the fire is partitioned off into 
caupartments, such colaparunents being dome-shaped transversely, with 
ir openings at the aid for the admission ofair upon the fire on one or both 
sides of the outer arch, These fires can be stoked separately, by which 
Mieans Combustion of the gases is ensured, and smoke prevented. rhe 
furnace is inclined near the chimney or shaft to allow of the expansion of 
the heated air, In underground furnaces, where dangerous gases ure likely 
to come upon the fire, a double gauge to admit air or air and gas is fixed 
behind the furnace, so that the air comes through it, and in case there 








should bi smight be taken up the 


chimney 


in the fire, the explosive 4 
shatt by the current, 


any fouls 





or Upn “ust 








100s. 'T. Perens, Great Aliv-street, Whitechapel, Loudon, “ Apparatus for 
moving, conceying, Wrausporting, or transmitting bodies.’— Dated 23rd 
April, ISil. 
This invention consists in mountir il arranging a series of rollers of a 
shape or form corresponding to the ts or articles to be conveyed, trans- 


so that they form 2 con- 
yor moving surfaces, at 
to offer the minimum 
r things (what- 


or transmitted from one place to another, 
tinuous line of bearing or supporting and revolvin 
such an angle or inclination of their general line 
of frictional resistance to the passage of the uls, articles, 











ever the shape or configuration of such bodies may be) as are intended to 
pass over the said roller. between the places of deposit and the delivery.-- 
Not procee ted with, 

115. S. HaNoney, Walworth, “ Apprratus for reeciving and consuming the 


exiles of candles, de.” "Dated 24th Apri, 1861. 

ko cording to this invention the inventor makes a metal cylinder of con- 
venient length, and of diameter to fit into the sockets of candlesticks (or the 
eylinder can be formed as part of the candlestick). The upper portion of 
this cylinder is perforated, Over the cylinder he passes a metal cup or 
receiver, in such wise that the inner edge of the cup shall be immediately 
under the holes or perforated part of the cylinder, the latter being fitted 
with a metal dise to support the candle and the wick when the tallow of 
the candle is consumed. As the candle burns low the wick inclines towards 
the top edge of the eylinder, which becomes heated, and causes whatever 
tallow there is in the cup toe melt (and also any fatty matters which may be 
deposited therein); the melted fat passes through the holes or perforations 
before mentioned, surrounds the wick, and feeds combustion as long as any 
residue of the wick remains.—Nol proceeded with. 
101s. BE. Lecar, Cecil-atis et, Strand, Loudon, “* Nose bag for horses. 

munication. —Dated 2Ath April, V6), 

This nose bay is made of striped sack-ticken, or other suitable material, 
and is terminated at its lower part by one or two nets of twine, to facilitate 
the sifting of the oats or other provender in the bag, This single or double 
netting also serves to allow the saliva of the horse to tlow away without 
soaking the food. ‘Two apertures are made near the middle of the bag, each 
of them being about Jin. long by 34in. wide; they are of oval form, and are 
furnished with netting similar to that forming the bottom of the bag, and, 
being placed beneath the nostrils of the horse, they allow of free respiration 
while feeding, At the topof the bag two holes are arranged through which 
passes the cord or strap securing the bag to the horse’s head.—Not procecded 
with. 














J. Ruopes, Morley near Lee d i. Kemp, Leds, “ Rag machines,” 
—Dated 24th April, US61, 

This invention consists in applying a toothed roller or rollers over or 
above the feed rollers, in near contact with the teeth or points of the swift 
or ¢ylinder, for stripping or removing the untorn rags therefrom, which 
rags, by means of other rollers placed in contact therewith, are carried back 


to the feed-aprons, Which again pass them through the feed rollers to the 


ds, a 

















swift to be again operated upon. By means of this invention any rags or 
fabrics not sufliciently torn up in passing through the feed rollers to 
the swift the first time »returned, and again passed through, and so 
on until they are perfectly reduced to tibres, 
1024. G. H. Birksecn, tou-buildings, Chancery-lane, ! 

+ Retvactina { communication.—Dated 24th « 

Isl 


This invention comprises certain improvements in the processes or means 








employed for separating or extracting silver from lead by incorporating zine 
therewith Vot proe ! th 
1025, W. Winsen, tlhe-on-7 ‘i '—Dot " {pri Dox ate ° 
This invention cannot be deseribec ‘d Without reference to the dri wing 
1026, D. STONE, Manel ’ © Preventing water pipes from bursting by 
"—Dated 2th April, i861, 
This, invention consists in forming a break or opening in, or a communi- 


part of such pipes as are liable to be frozen, and in 
closing such break, opening, or communication by an elastic cover, which 
may be made of india-rubber, metal, or other suitable substance, and which 
elastic cover will resist the normal pressure of the water in the pipes, but it 
is so arranged that it will expand by exce sive pressure, such as that caused 
by the freezing of water.—Not procee 5 


cation with, the upper 





T. Gueenwoon, / "ia st tion and worki ig of sa - Tres 
wih Ay 


Dated Sel 
patente, ip 


102s. 


out this invention, sets up a steam evlinder in 
top of the framework, within whiei the saw 
the saw frame directly with the pendent 
steam evlinder. The traverse, therefore, 
reciprocating motion directly to the 


The varrving 
an inverted position on the 
frame is mounted, and connects 
piston rod or reds of the inverted 
of the piston will impart the requisite 








saw frame, and avoid the necessity for providing a more extended founda- 
tion than is required to carry the framework of the sawmill, while, at the 
mune time, this. arrangement Will invelve the simolifving of the construc- 


Another improvement which the patentee here 
back the saw blades after the completion of 


the mechanism, 
to effect is to draw 


tion of 
Proposes 




















each cut from contact with = Wood under operation, so Chat the saw teeth 
may be clear of the wood duri scent of the frame. 
151, D. Barkan, ¢ ham, ** Sigua gn." —A icut —D 25 
a . stl 

The patentee clai rst, the employment ve or super 
he dd steam for sound a whistle or a te sea, operated 
upon by machinery certain interv: is of tinte, signal y by 
the note but by the intery il between the notes. Secondly, the employment 
of two or more whistles thus operated upon to give an identity to the 
locality in which they are used, and to prevent the confusion with other 
signals. Thirdly, the use of rofleetors to concentrate and intensify the 
sound of steam les ad tubes to conduct the same in different 
directions, 
1082. G. BanrnoLovew W. Bissert, dort yd * Portable 

‘ ty . 
in a double crank on the driving shaft, 





nm connecting rod, bi ‘this comnect- 








rod is another tinnation of tt 
serves as the , ston-red of the pum p. puinp may be of the ordinary 
or any deserijtion suitable to Moti n to the 
driving shaft by any suitable t power, and when © Orns 
mental a squirrel in an ordinary squirrel wheel can drive it, pend asin sle 








one or one at each side 
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1040. E. STRANGMAN, Waterford, ‘‘ Carrying off the sewage of large towns.” — 
Dated 2th April, 1861. 

In carrying out this invention it is proposed to build or construct on the 
bed of the said rivers, within the natural or ordinary banks of the same, a 
kind of hollow or tubular embankment (by preference) of a rectangular 
section, composed principally of plates of iron of a square, hexagonal, or 
other shape, flanged on all sides, so as to form hollow boxes or cells open on 
the inside, and bolted together from the inside, the joints being properly 

caulked or otherwise made water-tight. Between the inner side of these 
false quays and the natural or original banks of the river a space is to be 
left which runs parallel with the river, and serves the purpose of a mi ain 
drain or sewer, and into which all the sewers or drains from the town 
debouch. This main drain or sewer can be bridged or covered over, and 
may be ventilated by means of chimneys at suitable ——— The outside 
of the tubular embankment will serve as a quay for wharfage, mooring, and 
other purposes, and the top of the same may be used for pon iry traffic, or 
for rail, or tramways, or towing paths, as used in canals, or for gardens, 
pleasure or recreation grounds, for the public or for private persons 
residing on the banks of the river, or for quays, wharfs, or other commercid al 
purposes ; whilst the inside of the same. being ii: ghted by gas or windows at 
the side or top, or both, may be used either as ordinary roads to relieve the 
traffic of the town, or for tram or railways, or suspended railways, or for 
any other purpose of recreation or commerce to which they may be ‘adapted. 
—Not proceeded with. 
1034. C. CALLEBAUT, Paris, “ Sewing machines.”—Dated 25th Apri/, 1861. 

This invention is applicable to all kinds of sewing machines, and has for 
its object to obviate a great defect in sewing done by machinery, viz., the 
possibility of undoing the seam by drawing out the thread or thre: uds, and 
consists in an improved mechanical arrangement by means of which the 
seam cannot be undone. The patentee takes, for instance, a machine pro- 
vided with a stuff drawer of any kind; when the drawer has caused the 
stuff fo advance a certain number of stitches he causes it to make a back 
stitch, s@ as to form three superposed stitches, The machine then recom- | 
mences its ordinary or forward motion, and after a certain number of 
stitches recommences the back motion. To answer all requirements he can 
obtain the baek stitch by hand by means of a , 80 that he is enabled to 
form the stop stitches at option, either at the con neement, at the end, or 
in the middle of the seam. He produces at will ir “machines a retro- 
vrade movement of the stuff drawer or mover, veral super- 
posed stitches, which fasten firmly the seam at the re juired point. 


“ Hardening 

































s0 a5 tg obtain s 


i gers yo e, Me 
ons F { communicate il, Wool 

This invention reiates to a process of hardening and te we ring steel (as 
above mentioned) by depression or partial immersion in molten lead con- 
tained in a tubular, rectangular, or other shaped receiver. ‘To melt the lead 
in the receivers ordinary furnaces may be used, but for the purposes of this 
invention a furnace acted apon by a blast with regulating hoods, doors, and 
dampers, to accelerate or subdue combustion as may be required, is pre- 
ferable. The steel to be operated upon is first coiled upon a wheel which 
is placed —. a pivot or axis in front of the heating receiver containing 
molten lead; it is then pushed or drawn through the receiver, through a 
fluid, and attached to another wheel 





1038, 


























cistern or ve A Path th a hardening | 
on which it is wound and transferred to the tempering furnace The 
hardeni fluid is composed of whale or sperm cA oa gon one spirits 
of turpentine. The relative proportions which the latter ingredients bear | 


to the oil is not very material, nor are they, indeed, absolutely essential in 
practice, a small quantity—so small as not to admit of being accurately 
detined—is found to answer. When drawn through this machine the steel | 
is hardened, It is then drawn off the wheel whereon it was coiled through | 
another receiver containing molten lead of the requisite heat, which acts 
upon it with the fatty fluid adhering thereto, and imparts or produces the 
proper temper. ‘tire tempered steel when drawn through the furnace is 
expanded to a mucl h greater extent than the hardened steel after passing 
through the liquid ; it is, therefore, necessary, to provide for considerable 
contraction in a ciiier on the swift or wheel on which it is at once wound, 
This swift is, therefore, formed with arms having sockets and springs which 
admit of the broken periphery or points which receive the pressure adapt- 
ing itself to the contracting material. 








1039. S. Fox, Shepield, “ Hardening and tempering steel.” —Dated 25th April, 
1s61 

For the purposes of this invention a furnace is constructed with one or 
more flues or passages built of fire tiles or bricks, through which the heat 
from the furnace passes. The steel strips, or steel wire, or other forms of 
steel to be hardened, are passed through these flues or passages, and after- 
wards the steel is passed into cisterns containing water, oil, or other 
fluid or material for hardening the heated steel. The steel in the form of 
wire or strips, or otherwise suitable for being wound on a drum or reel, is so 
wound, being then in a soft state, and the wire strips or other form of steel 
is, after passing through the heated passages above mentioned, received on 
to and wound on a reel or drum which is caused to revolve in the fluid in 
the cistern or vessel into which the heated steel is conducted. 














1042. H. Hugues, Homerton, Middlesex, and ©, G. Hitt, Notlingham, 
** Rollers for printing, embossing, and other wise producing designs, 
mitterns, figures, and shapes Dated 25th Ap: il, 1361. | 





This invention relates to the manufacture of rollers with figures, patterns, 
and dev ives on the surfaces thereof, produced otherwise than by cutting or 
one on the solid face. These rollers may have the edges of the 
. pattern, or device formed{more or less sharp, according to the intended 
whether for calico and similar printing, for embossing, or 
for cutting fabries, or materials, or compositions, such, for instance, as those 
of which lozenges and articles of confectionery are formed. The invention 
consists in manufacturing the rollers of several dises or plates of brass or 
other suitable metal, the edges of which are prepared as hereafter explained, 
and the dises are fitted on a mandril or spindle, cither close together or with 
more or less space between them, according to the design, pattern, or device 
tu be produced. The discs are fixed in such a manner as to rotate with the 
spindle. The dises are stamped out of the flat, and the edges are 
fashioned that the desired figure may be produced by one, two, or more of 
the edges of the dises when fixed on the spindle, and the repeat of the pattern 
may be obtained as many times as desired along the roller, dependent, of 
course, upon the length thereof. In forming some patterns the inventors 
stamp out a figure or device on the outer edge of the dises, and repeat it yi 
round; they then bend the figures at right an; all in one direction, 
some in one and some in anothe r, as may be desirable, and they form a ent 
or support for the figures so turned ove. to = upon, ‘They mount dises so 
prepared on the spindle, and print, e smboss, stamp, or cut from the roller 
ceanmoel of thedises. Again, they ese fill up the spaces between 
the uises with metal, the surface of which may for some purposes be below 
that of the dises, or vice vevsa, and for others the surfaces of the two may be 
level, and they cut or engrave any desired pattern upon the inetal between 
the dises. Again, where these rollers used for cutting out, in some 
cases they combine eecentrics or cams and plungers with these rollers, 
that after the material shall have been cut or stamped, plungers shall pons 
upon the material so stamped, and held between the dises, and push it out 
from the roller. Sometimes they cast the dises with their edges, and stamp 
upor 4 ps and fashion the edges to the desired pattern in the flat.—Not 
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preceeded with, | 
1043. T Sei E, Regent-cireus, Piccadilly,  Windlasses worked by ca 
e."—Dated 2th April, 1861. a 





This invention cannot be described without reference to the drawing } 
Not proceede t wuk 
1045. 8. London 


— Dated 


STARLEY, 
IS61. 


et 


SALISBURY, , Sran J. 
Lewishan, ** Con vg machine. peu, 
The object of this invention is toadapt sewing mac hines: to produce at the 
will of the attendant either the shuttle-stitch or the double chain-stiteh. } 
To this end the patentees construct a shuttle machine with the shuttle race 
in a line with the bracket arm that carries the vertical needle and pres-er 
(instead of, is usual, at right angles thereto), and both the shuttle 
carriage and the vertical needle are operated by means of slotted rock levers 
driven by a erank-pin working in the slots of these rock levers. To admit 
of this shuttle machine being adapted to make the double chain-stitch they 
attach to the slotted lever, that gives the up and down motion to the 
vertical needle, a hinge piece, which forms a kind of ga'e for shutting « 
portion of the slot, and thus so far changing the action of the ecrank-pin on 
the vertical needie reck lever as to produce the requisite change of move- 
ment of that needle to suit the operations of the hor | hee lie which is 
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as 





































to be substituted for the shuttle. The shuttle carriag employed for 
giving a traverse motion (at right angles to the shuttle ace) to a slide 
Which carries at its extremity the horizontal necdle that is to form with the 
vertical needle the chain-stitel 
1047 1, Hin, Coventry, ** Dials of watel d ke,"—Da Oth April, 
ing this invention into pr ctice employs, in lieu of 
enamel, silver, or gold, or other materi of these 
metals, dials formed of shell called pe = or moth : ier plain, 
surfaced, envine-turned, or engraved, or ‘otherwise orn mented; or where 
the size of the dial will not admit of its being made in one piece, then 
several pieces may be joined together in st or other devices, so as to 
obtain a smooth surface, which may be afterwards treated in the manner 
before described. 
149. EF NEWBY, Co aile-street, Bishopso strvect » London, ** An 
pro Mam Dertert 2 ! , Isél 
This invention consists m cor struct ing connecting links in the 











manner :—-The inventor bends two pieces of iron into the form of 
letter C, and the middle yx is thereof he swells out, and forms holes 
— ugh, one hole being countersunk to reccive the head of ; 

ie other hole evlindrical, and with a thread therein to receive 
the aforesaid serew ; there two bent pieces of metal are h 





one over the other at their curved parts, and, when connected 


the aforesaid screw, present the appearance of a solid flattened link, which 

is well adapted for lengthening cables or chains used for maritime and other 

purposes, it being simply necessary to hook each half of the improved link 

into the solid links of the two lengths of chain, and then to connect the 

two parts of the link together by the aforesaid screw. —Not proceeded with. 

1048. R. J. Coe, Penbrir 8, Bayawater, ‘ Or naimenting the backs of 
brushes.” —Dated 26th April, 1861, 

For the purpose of ornamenting the backs of brus! cording to this 
invention, the patentee employs pictures, transfer paintings, or enamels, 
either on glass, porcelain, or other suitable substance, and for which letters 
patent were granted to him on the 19th September, 186! (No. 2277), and 
which said pictures or paintings he applies, fixes, or attaches to the backs 
of brushes by suitable metallic or other plain or ornamental frames, 
edgings, or borders, or the entire backs may be so ornamented, leaving 
a space or opening in the centre for the introduction of the before-men- 
tioned pictures. 

102. W. Cowan, Edinburgh, “G18 meters.” —Dated 26th April, 1861. 

This invention relates to the arrangement and construction of gas meters 
of either the wet or dry class, in such manner as to admit of the indi- 
cating mechanism being sealed or stamped by the inspector or official 
appointed for the purpose, so as to prevent subsequent alteration of the 
adjustment, or render it at once evident that the instrument has been 
tampered with.—Not proceeded with. 

1055. J. MarsuauL, Liverpool-road, London, 
metals From er: Dated 26th April, 1561. 

This invention consists in coating, covering, or surrounding all metals, 
whether simple or compound, which when in use are in a state of motion, 
accompanied by vibration, from percu-sion or any other cause, with a coat 
or covering 0 simple or compound metal, or other materiz al of a softer 
nature than that of the metal to be protected from crystallisation, and in 
in coating, covering, me surrounding the core protected, as deseribed, 
that be thought fit, that is hard enouzh to form the 
frictional or outer surface. These improvements may be applied throughout 
the whole length of the metal to be protected, or only at these parts which 
bearings. The main strength of the metal is in the core or centre 
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** Preventing the fracture os 



























part; the protecting soft metal or other coating protects or insulates the 
core from vibration, while the outer hard metal can be made of any hard- 
ness to resist frictional wear. The vibrat of pereu nh communicated 





al metal or core 





casing is prevented from passing to the princiy 
ul or other insulator between them. 


to the outer 
by the soft met 








1056. J. DELLAGANA, Shoe-lane on A pj or bossing and 
tuking casts or inutrices for s otupe and othe “ Dated Wth 
April, 1861. 


in combination with 
or from which the matrix or 
a pressure roller, so that 
be the same as that of the 


f rollers, 


This invention consists in the application « 
ssed, 
2red with 
shall 






¢ the article to b 
such table bein 
the pressure 


a table supporti 
cast is to be made, 
the surface speed of 
table. 
or 





roller 


and 3.8 


186 


S. C. SALispury, Es: TARLEY, Lewis- 
ham, Kent, 8S —D y 
The chief object of this invention is so to improve th: ut Class of sewing 
machines termed * shuttle stitch machines” as to enable them to carry 
more thread than it has hitherto been found practicable to put into a 
shuttle, and to ensure their more perfect action by removing the liability 
that at present exists of stitches being dropped. To this end the patentees 
propose to use, in place of the ordinary shuttle, a cylindrical ¢: i 
they call a spool ca whose duty will be to jay the shuttle thre: 
slack loop of the vertical needle. By this contrivance they ar i 
enabled to produce the ordinary shuttle stitch, but also to obtain an impor- 
tant variation therein, which will give a more clastic seam than has 
heretofore been obtained from this cless of machines. 
1062. T. 
one which is applicable 
27th April, 1861. 

The chief filtering agent (and which the inventors also use in the compo- 
sition of which they make their crucibles) is the material remaining after 
the burning or destructive distillation of the substance known as bog-head 
coal or Torbanehill mineral. They manufacture this composition for 
filtering by combining with the bog-head material animal charcoal, vege- 
table charcoal, or sand, all, or any one or more of them, and in some cases 
they employ the said m: arterial remaining after the distillation of the 
Thorbanehill mineral by itself in a granular state asa filtering agent. They 
prepare this composition for the manufacture of crucibles by mixing with 
the said bog-head material oily or fatty matters.—Not proceeded with. 


1065. G. G. Ray, Boston, U. "— Dated 27th April, 
86 





wing me 










Surrev, “ Filtering agents, 


erucibles.”"—Lated 


Battersea, 
manusacture 


V. and MorGan J. G, DANLKE, 


of to the o 


« An improved penholder. 





This invention consists in an improved pen-holder as made with an 
elastic or rubber pen supporter, applied to a non-elastic handle, in such a 
manner that a pen, when used in such holder, rendered capable of 
vibrating independently of the handle, thereby securing to the user of such 
pen, not only the stiffness of the steel pen, but the elasticity of the quill 
pen. 
1066. 








. H. Parsons, Butler’s-buildings, Ci umbridge- heath-road, “ Machinery 
Jor making nuts, bolts, and rivets — Dat: (27th April, 1861. 

Nut blanks, according to the First part of this invention, are manufac- 
tured from bars or rods of metal of a circular section, and of a diameter 
corresponding, or nearly so, with the diameter of the holes made through 
the nuts. In’ constructing machinery to carry out the above-mentioned 
part of the invention the mechanism may be greatly varied, but the 
patentee prefers to constract a machine in the following manner, which is 
suitable when proper dies and punches are used therein to be employed in 
the manufacture either of nuts, bolts, or rivets, according to the nature of 
the discs and punches used therein for the time being When making 
bolts or rivets, a cam is applied on a shaft or axis suitable for acting on the 
movable part of the die (which is in two parts), so as to cause it to cut off 
the end of a rod or bar of metal, and to grasp and hold it whilst having a 
head or enlarged end formed thereon, On the same shaft or axis there is 
a face cam, which is arranged with inclines to force up the punch, so as to 
form the desired heads or enlargements to the bolts or rivets ; and there is 
also a cam on the same shaft or axis with inclines arranged to move back 
the punch after the head or enlargement has been formed, The shaft or 
axis above mentioned may receive rotatory motion in any convenient 
manner, but it is preferred to have a parailel shaft or axis driven by a 
steam engine or other power, and to drive the cam axis or shaft by a 
pinion on the parallel shaft taking into a cogwheel on the cam shaft. 
1067. G. M. Story, W. Epwarps, Miuton-s 

Howion, * Billiard-tables °—Dated /, 1861. 

The } atentees claim connecting the top ‘of a billiard-table with the frame 

thereot by means of rods or links, ail of equal length, and arranged as 























Coleman-street, and G. 





described, so that the top of the table may be raised or lowered in- 
dependently of the frame with which it is at all times kept parallel. The 
patentees also claim making billiard-tables with a telescopic frame, and 


folding up as described, the top of the table being as before connected with 
the irame by rods or links to allow of its being raised and lowere« 


70. W. E. Lou 
cation.—Duied 27.h Apri, 1961. 

This invention consists in the adaptation to 
whereby the pressure of the gas to the exit aperture J 
p roperly regulated. The burner is divided into two parts, between which 
is placed a cylindrical chamber, called the valve chamber. To the upper 
part of this chamber is secured 2 vertical tube, open at both ends, and 
provided with a seat to receive a weight which is \ifted in the tube as the 

valve below rises. The valve consists of a cylindrical tube provided at its 
upper end with a conical projecting piece, which is inserted in the lower end 
of the tube at the top of the valve chamber. This conical projecting piece 
is made of a slightly elliptical oo sO as to leave spaces between it and the 
tube for the passage of the As the gas enters the burner, it forces up 
the cylindrical valve toa g ater | or less height, according to ‘the pressure, 
and the valve as it rises lifts up the weight and restricts or contracts the 


NEWTON, Chancery-lane, lon, “* Gas-burners."—A ERO 


us-burners of a valve 
of the burner may be 




















Fas. 











passage. — Not proceeded with, 

1089. T. Hooman and J, Mauiszewsni, Never Oxford-street, London, ** Photo- 
graph winting upon the interior of any glass vi other transparent 
vessel Dated te st Muy, 1861. 





For the purposes of this invention the patentees take one or more ordi- 
nary photographic negatives of the portrait, landscape, view, picture, arms, 
device, or ornament intended to be printed on the interior of the glass or 
other transparent vessel, upon a pliable substance, such as we xed paper or 
nsparent material ; they then fix such 


























mica, or any other pliable and tr 
negative upon the exterior of that part of the glass or o transparent 
vessel wherein such portrait. landseape, view, picture, ns, device or 
is intended to be affixed, and by means of mould made of 
or other flexible material, completely cover the said glass or 
irent vessel, with the excepti perture of the size of 
the negative wherein it is placed, the 1us Wholly excluded 
from all other parts of 1 vessel. _then pour into such 
glass, ther transparent vessel, a qu: ion, or other suitable 





material, rendered y expose to the even 
light in such manner that lirht shal! act equally around and 
through the transparency of vg? vessel upon the sensitised substance fixed 
on the interior of such” yw other transparent They then 
develope and fix such por’ ‘tendee ape, View, picture, device. or 
ornament so produced by the iene process of photography. When dry 
they back the interior such glass, or other transparent vessel, with otl 
colours in imitation of marble, alabaster, wood, or any other fancy deco- 
rat by which means the portrait, landscape, view, picture, aris, 
device, or ornament is rendered perman and thus protected on the 
inside thereof by such body of, oil paint, aud on the outside it is p srotected 
by the glass, or othertranspar “nt vessel 


to 


Ss nsitive 
» power ¢ 


li 





vessel. 
arms, 
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Nov. 22, 1861. 


THE ENGINEER. 


321 














THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Ix Brewincuam Yesterpay AND tN WOLVERHAMPTON ON WEDNESDAY: 
Dull Markets: Complaints of Low Prices: Inquiries from America 
—FRANCE AND BER * DirricuLties:” fect upon the Iron Trade— 

p Reatster or Lron ror THE Boarp or Trape Retrurns— 
» Rates—Wixvinc-vr OF THE MipiaNnp Counties 

INGHAM Manvuracturtnc Trapes: Dull: 

ristmas An jons—TuHe Trave or tHe Porrertes: Sad 

Effects of the tmerican War: Melancholy Winter Ra ers -- 

THE Me: TAL Manker—WOLVERHAMPTON AND ANOTHER Lock Con- 

STIMONIAL TO A Rattway Goons’ Manag 

















iro1 masters in Birmingham was not very 
athering in Wolverhampton on the pr 
At neither place was there scare 

reports were not gloomy. The week's 
»smnall, Still there is a steady trade doing, 
ib mut four days’ work a week is now being 
rs that no one of the mills in any works 


YESTERDAY the arr y 
imposing; nor 






Vious 








any 





day more ¢ 1 
business done: 

orders were 
and at the le: 
done. So small are the orde 
can be kept in « tion many days in suc 











sion, except in the case 
hoops, bars, and rods, 






of boiler and ship plates. Thin sheets, with 

are i th request; and the general trade, as that term is un- 
derstood amongst ironmi i v li The prices of 
the best hou are gen ‘ ost f the * but they are a 
subject of negotiation.  ¢ plaints are being made by some makers 


: In some of the iron that is bei 
“a the low prices prevail ; and if they wouk 





of the pric t! 
now sen 








submit on list rates, and accept the customary 
terms of credit, he ] VN i la thar 


St 





tomers. indisposed 
to anyt hing but for cash. 

would not be mueh difficulty ice. 
eulties of the ror produc da fayvou le impression, 
because of their 1 


obtained there 
financial ditli- 








peace policy on the Coutinent, 









with a] f ta 1° 3 at the same time it could not 
be forgotten tl fi » demand for iron in France must 
for the } Reference is being made, as an 





eiven out some 


cover Cherbourg 
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» to the fac 
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time French Gove to partial 

with iron plat s have | ithdrawn. Since the commencement of 
the Treaty th  F ch trade has been by no means in a pros 
perous Condition, no doubt, from a want of orders, but 


petition of Engh nd. The French iron- 
masters ca uffered by the greatly increased importa- 
tion of English iron into that country from England, which the 
recent Board of Trade returns have demonstrated. 

Relative to the Board of Trade ' we may remark that that depart- 
ment of the Government are preparing revised lists for the register 
of articles exported from the United Kingdom. With the view of 
obtaining all the amendments possible they have applied to the dif- 
ferent Chambers of Commerce for information, and have requested 
the Chamber of W Iverh wmpti on to supply the m with such altera- 
tions and amendments in the classification of goods exported from 
that district as may seem desirable. We annex the present list and 
the list proposed by the Chamber of Commerce, which we think will 
be considered an improvement :— 

Present List.—lron, viz., ore, pig, bar; railroad, rails, chairs; 
other sorts, tyres, &e.; bolt and rod, cast; steel (un wrought); w 
wrought and malleable; anchors and grapnels, hoops, rivets, na 
horseshoes, sheets, and boiler plates ; all other sorts, except ordnance, 
and old for manufacture, n; machinery and mill work, viz 
steam engines or parts of steam pot te all other sorts, ¢ rricultural 
implements, not otherwise described,—value. 

Proposed List.—Uardware, value; iron, viz., ore, ] 
bar, rod, hoops, sheets, and boiler plates; steel; railroad, viz., rails 
and chairs, wheels and axles; other sorts; wire, wrougiit, viz., 
anchors and grapuels, chains, nails, screws, and rivets; other sorts 
except orduance; cast, old for manufacture, — ton; machinery and 
millwork, “um engines or parts of steam engines; all other 
sorts ; agric nee ul implements not otherwise described,—value. 

Coal continues in plentiful supp ily, especially for manufacturing 
purposes. This week some of the colliery proprietors who have 
large tracts of ground open in the South St Sfords hire district have 

fered to supply large coal of au excellent quality on terms which 
are, virtually, a reduction on even ds, 6d. a ton. 

A petition for the winding up of the Midland Counties and Gene- 
ral Coal Compiny (Limited), is to be heard in the Birmingham 
Bankruptcy Court on the 26th inst. 

The Birmingham trades are most of them dull ; the button makers, 
electro-platers, light steel toy makers, and jewellers’ businesses, which 
employ in the ‘egate a large number of people, are suffering much 
from the scanty supply of orders on account of the country trade, and 
in many of the less important branches the same thing is felt. The 
depression which has tor some time past been felt in the button trade 
of Birmingham still prevails, our manufacturers complaining of an 
unusual dulness in every branch. The sel button trade is, 
doubtless, at this time, in a more depressed condition than any other 
department. nn the caprice of fashion, many of the finer sorts 

of this article have gone out of use, and the general dulness of 
trade is, of course, much augmented by the present unfavourable 
uspect of commercial sffairs in the North. The bution manufacture, 
unlike nearly every other branch of our staple trade, depends mainly 
for success upon the Manchester trade, with which it is intimat tely 
allic and when the latter happens to be in a state of vollapse, it 
corresponding loss of employment among our artisans is the 
inevitable result. Jn the serew trade the foreign demand is almost 
nil. More favourable : ’ mof the home branch, and 
although the orders are not suflicient to justify the factories 
working full time. there i ‘ more doing than at the 
corresponding period of last year, The 

are all small; as far as they are concerned ther 
doing at this moment than at any time since 1857. The repo 
received from the factors speak of the sluggish action of trade 
all parts of the country, whilst the orders which their travellers are 
sending i ny instances, 50 per cent. less than usual, 
shire the labour is so seriously depressed 
should be even moderately he uth ; and 


munties the effects of the bad harvest of last 
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ye ciently removed to give anything like a cheerful 
tone in lities, money bei till (to use a common plu 

& scare sult to move, to which may be attributed much 
ou i : e is generally a steady and tolerably 








doing upon orders for the various cl 
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working i has been making curious researches respecting the population of the 
reis anu sen clobe. Phe following s the resu * Population of EKurope 
ls, , ve Ou sof Asia, 720,000,000; of Ainerica, 200,000,000 ; of Africa, 
- tu su} \ : y bee Au il 2 Ul total populat f the glob 
themselves with no more ¢ ls than e quit ieclent to m 1,.283.000,000, The: we nul iber of deaths per annum in certain 
the immediate demands of their c Hers. places where records are kept is about one toevery forty inhabitant 
: The metal market is firm. pric of all kind f metals being At the present time the number of deaths in a year v about 
fully maintained, but ma y of the transactions ol t ved | 32,000,000, which is more than the entire present poy of the 
ona been by s] ws, in the belief tha y reviv i United States. At this rate the av ge number of deaths per day 
aft liristmas. and prices advane is about 87.861. the a " hour 3,653, the ar per minut 
Ki elativ to the trade of > Potteries we ma) mark that we | Gl. Thus, at least, every coud @ human life is ended. <As the 
carcely think that any di uffering 1 i it a the }irths considerably exe { the deaths, there are probably 70 or 80 





; 1s , tel al 4 
civil war in America. One half the firms depend upon the trade | 





with that country. It is not, the or surprising that hundreds of | | 
persons are totally without work, and thousands merely earning 
| sufficient to keep them from absolute starvation. Never since the 
| memorable winter of 1836-7 have the potteries been in such a state 
| as at the present time. If we take a glance at the state of each town 
in the district we find that Longt wn is better off than any other, 
from the fact of its being the least cted by the American war. 
A good harvest is always favourable to her trade, d pending, as it 
does, to a large extent upon the success of a great number of small 
| dealers. Fenton is less fortunate, the mploy sof the principal house 
feeling, in all its severity, the virtual closing of the American market. 
Of the two great Stoke firms it may be said that Messrs. Minton’s are 
| fully employed, which, in their case, is happily the rule, and that the 
slackness felt at Messrs. Copeland’s was relieved last week by the 
timely arrival of an order for 500 erates of ware. Coming on to 
Hanley we find that, » several of the principal manufacturers 
are doing a fair home, itinental, and colonial trade, there are 
others who depend exe ¢* ively for suecess upon their intercourse 
with “the States.” We have heard of one large e mployer of labour 
who, at the breaking out of the war, had £11,000 worth of goods 
lying at Runcorn, ready for shipment, and of another who, by one 
d: ly’s post, received instructions countermanding nearly every order 
upon his books. It is needless to say how serious must have been 
the loss to the manufacturers in] oth instances, and how severely and 
suddenly the workpeople must, in the latter ease, have felt the para- 
Ivsing influence of war. Trade in Burslem has shrunk “wd uni- 
form level of dulness; but it is not wntil we reach ‘Tunstall that 
the full foree of the great cause of the present depression is felt. 
There the manufacture is contine alm nost exclusively to the Ame- 
ff rican mark tnd the consequence i t, but for the timely and 
muniticent of many benevolent persons, of wh om the Rev. hi. 
| Hawes, cumbent of the parish, i indef thle almoner, 
| 
} 
| 
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hundre d have been reduced to a state of starvation, 

The extraordina lock i we d ibed last week as bein 
in course of manufacture in Ww mpton, aud based upon the per- 
mutation principle, the invention of Count Kersolon, of | : 

j and by him communicated to Mr. Edward Loysel, civil engineer, 

t 1 revt vho i ter known as the patentee of a 

tiple. Although it is termed 
s there are combinations, the 
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par ing the locks, and the front parts the 
not be remove Every change made in the eon 
the same purpose as keys; so that a lock which has seven permu- 
tations, or 5,040 combinations, has 5,040 ke ss and soit is termed a 
keyless lock, with, as above, 5,040 or any mumber of keys. We w 
beneath the mark last week as to the number of combinations of the 
lock that we deseribed. A more careful calculation than we wer 
able last week to give shows us that it has 244,140,125 combina 
tions, to open all of which would take a man, supposing he could 
live so long, some 130 years! ‘lhe specimen we have seen has six 
concentric cylinde Ts, Upon the projecting or outer edge of each of 
which are twenty-tive of the twe cM letters of the alphabet, and 
it is only when these letters are brought into a certain pre-deter- 
mined arrangement that the other parts of the lock can be so worked 
as to admit of the bolt being drawn for the purpose of shutting or 
opening the article to which the lock is applied. It is absolutely 
necessary, as in the old “letter padlock,” to know the proper 
arrangement or combination of letters before the lock can be opened, 
In order to prevent the particular combination of letters from being 
discovered by “ feeling” the parts, as is sometimes the case, the inner 
edges of the movable concentric cylinders are toothed or serrated 
so as to deceive any person who may attempt to tamper with the 
lock, In the event of the particular combination of letters not being 
discovered by the person desirous of opening the lock the exhausting 
of all the variations which are in that case necessary to the success 
of the operation would require an expenditure of the time we have 
mentioned, supposing the operator to make ten changes a minute, 
and to manipulate ten hours on every working day. It is intende d 
to place these locks upon some iron safes that are also being made 
in Wolverhampton for exhibition at the forthcoming “ World's 
Fair.” In one of the safes it is proposed to place the sum of £500, 
which is to fall to the lot of the person who may be for- 
tunate enough to effect an opening into the safe. ~The pro- 
duction of the lock for the market is in the hands of Mr. Aubin, 
the inventor of “The Trophy of Lock Ingenuity,” which was ex- 
hibited in the Hyde Park Palace, and subsequently purchased by 
Mr. Hobbs. Mr. Aubin, then a working locksmith, is now the pro- 
prietor of works of considerable magnitude in Wolverhampton, 
where he e mp joys machinery (second only to Hobbs), invented by 
himself, and of equal delicacy with that displayed in the mele 
which made his name celebrated. His ingenuity is being furthe 
displayed in the designing and constructing of machinery adapt d 
to the manufacture of the lock we have just deseribed. Mr, 
Aubin's practical experience is being brought to bear in making 
such improvements upon the Count’s lock as are required to increase 
the probability of its suecess in a financial aspect. The principle of 
| the lock may be applied to every variety of this description of fasten 
ing, and when used upon a travelling bag is a vast improvement 
upon locks that require keys to open them, and is, at the same time, a 
| great ornament. One cannot, of course, fail to recognise in the 
working of this lock some of the difficulties which beset the old 
“letter pad,” upon which it is, nevertheless, a great improvement. 
A short time ago Mr. Thomas Hibbert retired from the oflice of 
goods manager on the We Midland line, in order to enter upon a 
more lucrative appointment in the metropolis, on the South Western 
Railway. He held his former office for nine years; and, by his 
uniform courtesy and attention during that time, won the respect 
and esteem of the office of the company and the members of the 
great trading community with which he was connected in business, 
It was resolved, therefore, to present to him, on his retirement, some 
substantial mark of the respect in which he was held. A subserip- 
tion list was accordingly 220) subscribers 
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opened, and very soon 22 
had given in their names, and upwards of £300 was realised, 
This sum was suflicient to provide the following testimonial :— 
A dinner and dessert service of plate for twelve (threaded and 

| shell pattern), a beautiful gold chronometer and guard, and a 
neatly netted purse, containing 100 guineas. The plate and jewel- 
lery were the preduction of Mr. Skarratt, of Broad-street, Wor 





cester, upon whom the workmanship reflected great credit, Upon 
the salver, which was surrounded by a chaste floral device, was the 
following inscription :—* This silver salver, together with a silver 
dinner and dessert service, a gold watch — chain, and a purs¢ 
containing 100 guineas, was presented to Mr, ‘ 
his resigning the position of goods manager of the West Midk 
iod of nine years, he had, by his great 
esteem ol the 


Phomas Hibbert, on 






Railway, in which, for a peri 
| ability and constant courtesy, secured the personal 
officers of the company and the commercial community of the dis- 
trict, Who desire by this means to record their united appreciation 
nal worth, and their best w a sfor his future prospe rity. 





of his per. 





lsth November, 1861. The testi ial Was presented 
Hibbert at a dinner given to him ; “the \ cenbly Rvoms, 
bridge, on Monday evening, when Mr. Sherriff, the weneral mai 





f the West Midland Company, presided, and Mr. Ade: 
secretary, took the vice-chai 
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human beings born per minute.”"—Morning Journal (Glasgow ). 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Mersey Docks AN» Harsovr Boarp-—-Tue Canapa Works, Brr- 
KENHEAD: Orders on hand—Noxtuern Marrers: The River Tyne 
Commission: Report from Mr. Walker on the Tyne Piers: Projects 
Jor, Next Session—Stave ov TRADE AT SuHeFFIELD—Easrern Coun- 
Ties Ramway: The Coal Line to the North--Uxirev Kixqvom 
TeLecraru Company: Opening of the Wires to caemats Van- 

chester, je. —MANcnester AND THE Great Exurerrion: Complaints 

as to Want of Space—VPARuiaAMENTARY PROJECTS WITH REGARD TO 
rue Liverroot Dock Estatse—Tue Corron Surpiy (QUESTION : 

More Statistics—Vrovosen Docks ror Boston—UTiLisaTion oF 

MerroroiraN Sewace—Formarion or A “Screntivic Stupents’ 

Association” at Mancuester---lxstirure or ENGIngers IN Scor- 

LAND. 





SEVERAL matters of interest were discussed at the last weekly 
meeting of the Mersey Dock Board. Permission was granted to 
Mr. Davies to work a traction engine in drawing log timber from 
ship's ports to its position on the dock quays, subject to the control 
of the dock engineer, it was resolved that the moorings laid down 
for the Great Eastern should be removed by the ageuts of the big 
ship, Mr. Bold stating that the Great Ship ¢ ‘ompany had already 
engaged to take them away. It was agreed that powers should be 
taken to cha graving dock and graving block dues on steamers at 
the same rates as for sailing ships; the tonnage to be calculated 
without deduction of the machinery, coal bunkers, &c. A letter from 
the secretary to the Lime Light Company, suggesting that the lime 
light should bo adopted for the new lighthouse on the Ormshead, 
was referred to the Marine Committee. A communication was read 
from Messrs C. and H. Grayson and Co, requesting, as the board 
refused to apply for powers to construct additional graving docks, 
that the board would consent to sell or lease a portion of the land on 
the margin of the proposed timber float, at the north of the Canada 
Dock, for the formation of private graving docks and ship building 
yards, on the plan recommended by a committee of the Town Council 
some years ago. “ The o prin tiple,” continue Messrs. Grayson aud Co., 
* of allowing private graving docks having been introduced at 
Birk enhead by the ¢ ‘orp wation, we think, in common fairness, it 
ought to be extended to Liverpool, as by granting the privilege to 
some three or four firms only a most complete monopoly has been 
ereated in their favour.” The subject was, after a good deal of dis- 
cussion, referred to the consideration of the special Parliamentary 
Commit ° 

The L ‘erpool i/bion describes in detail the Canada Works (Messrs. 
Peto, Brassey, and Co.'s) at Birkenhead. ‘The works are situated on 
the margin of the Great Float, and have partaken of the advantages 
which are to be derjved from converting that immense inland reach 
into a magnificent floating basin, by which ships of any tonnage 
cun be brought alongside of the wharf forming the exterior boundary 
of the works. Leading direct from the Great Float, and perforating 
the wharf referred to, a private floating dock runs up nearly through 
the whole of the ground occupied by the works, so that every facility 
for loading and unloading ships is afforded within the precincts of 
the Canada Works; and to aid those advantages, which may be 
more or less deemed natural, they are amply supplied with every - 
thing which can be suggested by art to assist in the operation, 
Large and powerful lifting sheers, travelling and other cranes, are 
placed in suitable and convenient positions all through the area of 
the works and along the different lines of wharves by which they 
are intersected. We prefer to give, in another column, a detailed 
description of the works, but we may note here a few particulars as 
to the orders at present on hand at the establishment. Among a 
long series of locomotive orders, Messrs. Peto and Co, are now con- 
structing twelve engines for the London, Chatham, and Dover 
Railway, having cylinders of 15in. diameter, and 24in. of stroke ; 
20 locomotives and tenders for the East Indian Railway, of léin. 
diameter in the cylinder, and 20 in, of stroke; 35 for the Danish 
Railway, of loin. cylinder, with a 20in, stroke; and 20 for a railway 
in Italy, with cylinders 17in. in diameter, and 22in, in stroke. ‘The 
locomotives for the London, Chatham, and Dover Railway are 
among the largest ever made in this country, especially in the di- 
mensions and heating surface of the boiler, They embrace, also, 
the novel arrangement of forcing water into the boiler by 
steam apparatus, which is now becoming very general. These 
engines have no pulps, but are fitted with Giffard’s injectors, 
one on each side of the engine, and the mechanism is arranged 
on Crompton’s patent principle, when the engines are worked 
to a pressure of 150 1b, to the square inch (which they are 
intended to be), the collective pressure upon the whole in- 
ternal surface will reach the enormous amount of 30,000 
tons; the strain on the roof of the fire-box alone exceeding 
lov tons. Messrs. Peto and Co, are at present engaged in the con- 
struction of two wrought iron bridges of very considerable dimen- 
sions. One of these is a lattice bridge for the Bilboa and Toledo 
Railway, in Spain. It hasaspan of from 80ft, to LuUft. Another 
is in three spans of 150ft. each, for adouble roadway. This is the 
Menangle Viaduct for the Great Southern Railway of New South 
Wales. When completed this bridge will weigh about 900 tons, 
In addition to these Messrs. Peto and Co. are also engaged in the 
construction of numerous smaller bridges for different parts of the 
world. 

The Jumna Bridge, only recently finished, was executed at 
these works. This bridge, a h crosses the Jumna at Allahabad, 
Was constructed from designs by Messrs. M. and G. Rendell, engi- 
neers, for carrying the line of ‘the East Indian Railway over that 
guificent river. ‘The railway is supported on the top of the 
upper platform; and the bri also conveys a carriage way ona 
lower platform, the latter bei sing supporte dl by transverse girders, and 
passing as it were through the immense lattice-work tube which 
coustitutes the leading feature of the bridge, upon which it confers 
great strength combined with lightness. ‘This immense bridge 
composed of filteen spans, each 210ft. long, and with its pliers 16 
constitutes a roadway nearly three-quarters of a mile in length. It 
is of great strength, cach span having been tested by a load of 
400 tons before leaving the Canada Works, 

We turn to the north, The Tyne Improvement Commissione 
had an important meeting yesterday week, having considered a 
report from the River Works Committee, a statement from 
Mr. Walker as to the piers, &. The River Works Committee 
stated that they had requested the engineer to prepare plans and 
specifications of a new dredger, on such a construction as he 
should deem desirable. They had had submitted to them by the 
engineer working drawings and specifications for the construction 
4 2 steam-hopper barg estimated to cost about £3,500, to be 
used for the purpose of conveying ships’ ballast or dredged 
material to sea. The vessel would carry about 300 tons, and 
would be driven by an engine of about 22-horse power, nominal, 


working vew. The dimensions of the vessel wese—Length 
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over all, breadth, 2sft. Mr. Ure, the engineer, expressed 
opini it the hopper would be a great iaprovement upon 
the present mode of exeeuting the works; and the committes 


were authori to receive tenders for the construction of the 
el. Mr. Walker, in his monthly report on the piers, stated 
orks had sustained little injury from the late storms. 
also presented a report on the suggested lines of finished 
piers. ‘Che inner line, he said, extended out to a depth of 28ft, at 

w water or spring tides; the middle line to 5vIt. ; and the outer 
ine to Soft. ‘The cost of the inner line, including the works in 
Mr. Lawton’s contract, was estimated at £550,000; middle line, 
£600,000; and outer or deepest line, £800,000, The time required 
for executing the works, from the completion of Mr. Lawton’s con- 
“4 with without interruption, and with 
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Mr. Walker 





tract, UH they were procet 


" expedition, would - inner line, five years; middle line, 
i rs; and outer line, cixht years. ln September last the 
commission desired an expression of his views as to the result 


of the pier works in deepening the harbour, and whether he had 
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reason to change his opinion upon the success of the pier works. 
He replied that he had not seen reason for a change of opinion, 
but that the works were not sufficiently advanced to cause any 
increase of scour—particularly the south pier, which, as regarded 
the general coast line, was 1,400ft. short of the projection of the 
north pier, owing to its having been restricted by the Admiralty to 
a length of 2,800ft., when the contract was entered into with 
Mr. Lawton. ‘The two Royal Commissioners had reported 
favourably of the plan; and he had not heard or read i any 
authority (one engineer since deceased excepted) who was not 
favourable to its general principle. Indeed, although the piers, in 
their present state, being 2,600ft. apart at low water, and 3,100ft. at 
high water, had not practically deepened the bar, they had im- 
proved the harbour, by partial shutting out some of the worst 
seas; so that the danger of wreck or loss of life when a vessel had 
got within the piers was much less than before. As the “sand” 
upon the bar was also reduced during the worst winds, an impor- 
tant benefit was already effected by the piers, and that benefit kept 
increasing as the piers were carried out. Surely, then, all doubt 
of the piers being beneficial, and of a plan of piers which embraced 
the harbour being preferable to any other, ought to be, and he 
hoped was, removed. The question, therefore, was confined to 
that which was now submitted to him, viz., the extent of the works. 
As regarded No. 1 plan, it approached nearest the original line. It 
had the advantage of being capable of execution at the smallest 
cost, and in the shortest time. But independently of the extent of 
shelter, or depth of water, and the freedom from injurious shoaling 
or bar being more certainly obtained by extending the piers out- 
wards, it was to be recollected, first, that an act had recently been 
obtained for constructing a dock from the Low Light House toa 
point south of the Spanish battery, and occupying the whole of the 
space known as the Mussell Scarp and Black Middens; secondly, 
that the commissioners decided at their last meeting to commence 
immediately extensive works on the river, having for their object 
to form the channel of the river to a depth of 29ft. at high 
water of average spring-tides from the bar to the Northum- 
berland Dock, and to straighten and widen the river, &c. 
In accordance with a report and recommendation of Mr. Ure’s, 
dated 29th August, 1861, the proposed dock, which it was, he 
believed, intended to commence at an early date, seemed to affect the 
question under consideration in two ways, both tending to make one 
of \the outer plans advisable in preference to the inner No. 1 plan. 
First, from the proposed position of this dock, being so far seaward, 
it would require the extended piers for its protection and for the 
facility of vessels entering or leaving ; and, secondly, from its large 
encroachment on the stilling space, which would be partially com- 
pensated for by the additional surface enclosed by either of the outer 
— The opinion Mr. Ure, who designed the docks, gave to the 
ier Committee,) was that, for the above reason, the inner line was 
objectionable and the middle line eligible. ‘That argument, or, 
rather, fact, alone was decisive against the inner plan, were there no 
other afforded by the better shelter and greater depth at the entrance 
by either of the two other plans; and it was to be remarked 
that, since his (Mr. Walker's) first plan was made, the average 
tonnage of all vessels entering the Tyne had increased as much 
as lu per cent., and that of foreign vessels 12 per cent. ‘The 
question might, therefore, be considered as confined to the 
lines No. 2 and & The arguments in favour of No. 3 plan— 
the deepest line—were that it gave the greatest room and 
greatest stilling space outside the entrance to the proposed docks, 
and the greatest area of protected harbour. This increased space was 
more particulaily required, if the ‘'yne was considered as a harbour 
of refuge; and it was preparatory to his examination before the 
Royal Commission for Harbours of Refuge that the outer lines 
were projected by him. He believed that if the harbour of refuge had 
not been mooted in expectation of a public grant for that purpose, 
the outer line, No. 3, would not have been brought forward. An 
addition of 6ft.—say 30ft. to 36ft. at the entrance, and an additional 
area within the piers, were advantages ; but, taken in a commercial 
sense, the depth of 30ft. at the entrance was probably ample ; and 
the difference would not, for the trade of the port, alone justify the 
additional expenditure of £140,000, and an addition of two years to 
the time of execution. It was, however, to be observed that, from 
the present termination of the works, 200 yards on the south side 
and 100 yards on the north side were common to both lines, No. 1 
and 3, so that there would be at least twelve months during which 
the question between the two plans, whatever was decided as re- 
spected the commercial question, might be again considered, should 
any circumstances, as a grant of public money, coupled with condi- 
tions, occur in the meantime to affect the question. But his decided 
opinion was, that the present resolution of the commissioners should 
be to adopt the No. 2 line, and that no time should be lost in 
coming to a decision on this subject to enable contracts to be 
prepared. It was stated that Mr. Walker will visit Newcastle 
shortly and discuss matters with the commissioners vird voce, and on 
this understanding the subject stands over for the present. It was 
stated in the course of the proceedings that negotiations are pro- 
ceeding satisfactorily with regard to the Low Lights Dock. Mr. 
Hodgson, M.P, for Tynemouth, in a letter addressed to the Local 
Chamber of Commerce, expressed his opinion that an application to 
the Board of Trade for a loan of money under the Harbours’ Act, in 
aid of the construction of the dock, would not meet with a refusal 
provided a bond fide determination were shown to proceed with the 
construction of the dock. As regards applications to Parliament in 
the ensuing session it appears that the Blythe Dock Bill will not be 
— next session, and the same may be said of the Tyne Coal 
rainage Bill. The Derwent Valley Railway scheme is also 
abandoved for the present, so that the North-Western shareholders 
will not next spring waste their money in attacking the North- 
Eastern, and the North-Eastern will not have to waste theirs in repel- 
ling the assaults of the North-Western. ‘The North-Eastern have re- 
newed their application for permission to amalgamate with the New- 
eastle and Carlisle, and have also introduced a bill for a Team 
Valley line, besides putting forward again their Blaydon and Conside 
scheme. Messrs, Rogerson and Co. are going to apply for powers 
to put their lines of river steamers on a more extensive footing, and 
a bill for the improvement of Berwick Harbour is also to be intro- 
duced. 

Jusiness at Sheffield is still very dull. Spanish orders for 
general goods are again to hand, and a greater trade ‘s gradually 
being developed; but, owing to the unsettled state of French 
monetary affairs, less activity prevails than would othe-wise have 
been excited. 

The Eastern Counties amalgamation with the Eastern Union, 
Norfolk, Newmarket, and East Anglian companies is to be brought 
before Parliament next session as originally proposed. The com- 
pany is also promoting one or two other projects—for instance it 
»roposes to absorb the Epping Company, and to cast off the London, 
litbury, and Southend, while every effort is to be made to carry it 
through the new coal line to the north of England. This last line 
is to leave the Nastern Counties system at March, and pass through 
the Isle of Ely, Lincolnshire, Nottinghamshire, and the West 
Riding of Yorkshire, and it is to effect a junction with the Lanca- 
shire and Yorkshire at a point 500 yards south of the Askerne Station. 
A branch line is to be formed from Spalding to the loop line of the 
Great Northern; another from Great Hale to the Boston, Sleaford, 
and Midland Counties; another from Boultham to the Nottingham 
and Lincoln branch of the Midland; another from Rampton to the 
Manchester, Sheffield, and Lincolnshire; and another from West 
Burton to the Manchester, Sheffield, and Lincolnshire. It is also 
proposed to form a line from Barnby-upon-Don to the South York- 
shire. ‘The Eastern Counties is to subscribe £200,000 to the line, 
and working arrangements are contemplated with thatcompany and 
the Victoria (London) Docks Company. Powers are also to be 
applied for to enable traffic arrangements to be made with the Great 
Northern, Manchester, Sheffield, and Lincolnshire, Midland, 


Lancashire and Yorkshire, South Yorkshire, North-Eastern, and 
other companies. 
In spite of many obstacles the system of the United Kingdom 





Telegraph Company is steadily advancing. The first message 
received at Manchester by the company’s wires came to hand on 
Monday. It was addressed by the directors of the company to the 

resident of the Manchester Chamber of Commerce, and ran as 
ious :—" From the directors of the United Kingdom Electric 
Telegraph Company to the president of the Chamber of Commerce, 
—The directors of the United Kingdom Electric Telegraph Com- 
pany congratulate the president of the Chamber of Commerce on 
the opening of this company’s line, and the establishment, for the 
first time, of the uniform shilling principle for telegrams between 
London, Birmingham, Manchester, and Liverpool. They regret 
the delay that has occurred in doing this. It has been occasioned 
by the strenuous opposition given to this company by other com- 
peting companies ; but the directors confidently rely upon the liberal 
support of the mercantile community, and of the public at large, to 
enable them to make the shilling telegram of as world-wide utility 








as the penny postage.” Mr. Malcolm Ross, vice-president of the 
Chamber, replied :—“ In absence of the president I beg to acknow- 
ledge receipt of your polite message, and to congratulate you on the 
opening of your communication.” 

The Manchester intending exhibitors at the approaching Great 
Exhibition held an indignation meeting on Monday for the purpose 
of protesting against the treatment experienced at the hands of the 
Royal Commissioners with regard to the allotment of space. The 
late mayor (Mr. Curtis), who presided, argued that Manchester had 
not obtained anything tike the amount of space to which she was 
justly entitled. ‘The space now awarded was less than in 1851. In 
the eighteen classes, the control of which was left with the Local 
Committee, the applications, 116 in number, were as follows :— 


Floor Wall 

Exhibitors. Space. Space. 

Sq. ft. Sq. it. 
Substances used for food, including wines 1 ee DO ow 0 
Animal and vegetable substances, used in} 4 154 0 

He ee EE OE saad y= os 

—* not connected with rail or git Ss: 200 x 0 
Horological instruments ..0 2. ee ee 4. 132. 156 
Musical instruments .. 1. oe oe oe 3 ce 279 .. 0 
Cotton <~ e Se ee oe em. ee oe 27 .. {64 .. 10,710 
Flax andhemp  .. oe «+s oF oF ce Bos 60 .. 420 
Silk and velweG .. sc oo oe se oo Ms 750 4. 0 
Woollen and worsted and mixed fabrics Das TT ss 187 
Carpets .. 1. 0 700 


Woven, spun, felted, and Iaid fabrics, 
shown as specimens of printing or; 17 .. 1,303 .. 10,813 
dyeing .. .. wo es a 


Tapestry, lace, and embroidery oo ce ce 3 oe 156... 72 

Leather, including saddlery and harness. . 2 oe ST 0 

Articles of clothing =. +. ee we ne Ty 215. 200 

Papers, stationery, printing, and book-) 6 mo 545 
binding... 6. ++ ee se ee te eed 

F urniture, &e., ineluding paper hangings ¢ 12 .. 1,968 .. 3,752 
and papier mache io oes ey 


Iron and general bardware.. .. .. « 
Steeland cutlery .. es oe of «oe 


This made a total of space applied for of 9,943 square feet floor 
space, and 27,761 wall space,and the commissioners had allotted 
1,860 square feet in each instance. The 1851 commission allotted 
Manchester 17,000 square feet, but of this area 14,000 square feet were 
set apart for machinery, leaving 3,000 square feet for the manu- 
facturing products of the district. After a good deal of rather 
mutinous grumbling it was agreed that 4 cireular should be sent to 
each intending exhibitor, requesting him to state within a week 
how far he could reduce the amount of space applied for, and that 
his original application should be considered as withdrawn if no 
reply were received; that the Local Committee should again com- 
municate with the Royal Commissioners on the subject; and that 
another meeting of intending exhibitors should be convened next 
week. 

The Mersey Docks and Harbour Board will apply to Parliament 
next session for powers to raise further sums of money for com- 
pleting authorised works for the accommodation of the steam and 
timber trades, and for the erection of warehouses at Liverpool, to 
extend the north river wall on the Liverpool side of the Mersey, 
and to vest in the board the land reclaimed by the extension, to 
alter Corporation-road and Canning-street, at Lirkenhead, to vary 
the rates and duties authorised to be levied, &c. 

The following comparative view of the imports of cotton into 
the United Kingdom, from January 1 to November 16, fully es- 
tablishes the conclusions drawn last week, in these columns, on this 
engrossing and all-important subject :— 

1861. 860. 
+. «bags 1,781,646 ....2,193,645 

89,009 .... 86,070 

2,806 .... 1,654 

886,152 .... 514,320 

97,063 .... 93,500 
2,856,676 2,889,189 

These figures show that India has thus far made good the loss of 
the American cotton, with the exception of a deficit of 32,513 bags, 
scarcely more than 1 percent. The stock in hand at the close of 
ast week, 607,750 bales, even showed a slight increase on the quan- 
tity in store at the corresponding period of 1860, when 583,370 
bales were in store. But 130,300 bales of American were at sea for 
Liverpool in November, 1860, while now there are none, and the 
quantity of Surat en route was reduced, last week, to 87,362 bales. 
Calculating that this quantity comes all to hand before the end of 
December, we should begin the year at the present rate of consump- 
tion with a stock of nearly 500,000 bales, and the new crop of 
Indian would then begin to tell, to say nothing of driblets from 
Africa, Jamaica, and other new fields. 

A scheme is under conversation, if not consideration, for the for- 
mation of docks for the accommodation of the port of Boston, 
although it does not appear that any practical action will be taken 
on the subject in the ensuing session. It is proposed te carry a line 
of rails to Freiston Shore, and to form a floating dock there, not of 
course on such a scale of magnitude as the Royal Dock at Grimsby, 
but still sufficiently eapacious to admit of the ingress and egress at 
all states of the tide of a line of steamers to Hamburgh and some 
port in France, and for timber laden ships from the Canadas aud 
the North of Europe. It is believed the natural advantages pos- 
sessed by Boston—-it being the nearest seaport to the whole of the 
Midland district—would soon attract a large trade, if acecommoda- 
tion could only be made for ships frequenting the port. The pro- 
posed docks at Frieston Shore would prevent the necessity of a long 
and intricate navigation up the river to the town, which even the 
channel through the clays would not entirely obviate. It is esti- 
mated that the whole cost of the railway and docks would not ex- 
ceed £100,000. 

A bill is to be introduced next session for carrying out an interest- 
ing project for utilising metropolitan sewage. It is proposed to 
construct a conduit from the North London main discharging sewer 
at West Ham to Foulness Sands on the Essex coast, and also a 
branch conduits commencing at Canewdon and terminating on 
Dengie Flats, 500 yards to the south of the Tillingham Coast Guard 
Station. It is further proposed to form a sea-wall or embankment 
commencing at Shelford Head on the north side of Shelford creek in 
Foulness Sands, and terminating at: Foulness Point, and another 
sea-wall commencing in Barnham, at Holywell Point, north of the 
mouth of the river Crouch on the Ray Sand and terminating in 
Bradwell-next-the-Sea at the mouth of the River Blackwater. By 
these embankments, the tracts or districts known as Foulness Sands, 
Dengie Flat, St. Peter's Sands, and the Ray Sands, would be effee- 
tually enclosed, and the company proposed to be incorporated to 
carry out the project will convert the lands acquired to agricultural 
purposes by sewage irrigation and otherwise. 

A society has recently been formed in Manchester under the title 
of the Scientific Students’ Association. The society owes its 
origin to a few scientitic tyros, who, having experienced great 
pleasure and profit from attending the sectional and other meetings 
of the British Association, during the late visit to Manchester, deter- 
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mined to form @ little association for the benefit of the Manchester 
lovers of science. Mr. L. H. Grindon consented to act as chairman 
and a committee and other officers were at once appointed, consisting 
mainly of the originators of the scheme. The members meet, for the 
present, once a fortnight, for the purpose of hearing and discussing 
papers on subjects connected with physical and natural science, 
which are illustrated, as far as possible, by specimens, experiments, 
diagrams, the microscope, &c. Excursions will also be occasionally 
arranged. During the ensuing week the members will descend one 
of the coalpits at Pendleton, for the purpose of examining the ccal 
formation, and obtaining what fossils they may be able to procure. 
The Institute of Engineers in Scotland has offered a gold medal 
of the value of ten guineas to the member contributing and reading 
the best paper on any subject during the present session. The 
institute has also voted £200 for the purpose of making a commence- 
ment with a library. Mr. W. Johnstone is president for the year. 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board ; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin, 
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~ +» G6monhs, 5100 , Russian....... do, oo” 
Old,tocuuup, O Ov ,, LEAD, British Pig .... 50 
Railway Chairs, in Wales ,, 4.00 ,, DR scrrgdess sree on = 
a8 inClyue , 3150 W.b. 00 
Pig No.1, inClyde.... » 296 » 150” 
3-5ths No. L & 2Sths 296 oo; 
NO. 3. cove ceeses eo «4 
No. 1, in Wales...... « £29 & te 
No.1l,in TyncandTees , 2120 ,, 2. 
Ditto, Forge ..+s+0++ 90 » a 
Staffordshire Forge Pig « 
(all Mine), at une » 3100 , sh i 
Works, L. W., nom. 150, 
Welsh Forge Pig (all 3.50 36 oe 
Mine), at the Port ..f ” sacl 2 
Acadian Pig, C! o 73100 : : - * 
Scotch Pig, 3.00 Do, at L’ pool, 6d, mi _ et 
London ...-seeeeeee ” CANADA, Plates ......prtn 12 0 02 


QUICKSILVER . ....prbt 70 03 


RalLs are unaltered. 

Scotcu P1e¢ Iron is again a little firmer, and business has been done at 
49s. 6d. for cash, which is the closing quotations; three months open, 
50s. 3d. Warrants f.o b. at Glasgow. 

Spe.Ter has declined from £19 2s. 6d. to £18 15s., at which some sales 
were made. 

Correr in good demand. 

Leap firm, and in good inquiry. 

Tix.—English in firm request, and Foreign firmer. ? 

Tin PLaTEs have improved considerably in price, and cannot now be had 
under 22s. 6d. for Good Coke I. C. 

November 2!st, 1861. MoatTE AND Co., 65, Old Broad-street, London. 


PRICES CURRENT OF TIMBER. 

















1861. | 1860. | 1861 
£48 £3. Perleed— 45 2£8%/£8 £8 
15 016 0 | Yel, pine, per reduced C. | 
35 0 | Canada. Ist quality i7 20 18 10 | 171019 0 
y Pi 04 3 0 315 2nd do .. 12 01210 / 13 013 0 
St Jolin, N.B.,yel. 5 0 510) 5 0 510 || Archangel,yellow. 13 014 0 14 015 0 
Quebec, oak, white 5 0 510] 5 0 510 || St. Petersbg. yel... 12 0 1210 | 12101310 
birch .. 40) 40 4 5 | Finland.......... 9 010 0/ 9101010 
Memel.. 0 0 0 0] 0 0 O © || Memel ......... -10 015 6/10 015 0 
elm...... 310 415] 310 415 | Gothenburg, yel... 10 01110/10 012 0 
Dantzic, oak 310 6 0) 310 6 O | white 91010 0; 91011 0 
-215 310}; 3 04 0 } Gefle, yellow .... 10 011 @/ 11 01210 
Memel, fir - 310 4 0] 310 4 O | Soderhamn ... .. 10 01010; 11 01210 
RR ciccess 53 5 310) 310 315 | Christiania, per] | 
Swedish .......... 210 215) 315 3 0 12 ftby 3by9422 025 0/22 024 0 
Masts, Queb. rd pine 5 0 ‘ 0 5 : 6 ° cliow § | 
1. pine 5 0 0 nts 
fd pine 0 0 0 © 0000 Of. sin, f C14 1 6) O16 1 4 
Lathwood, Dantz,fm6 0 610| 610 7 10 | Staves, perstandard M 
&t. Feters.8 0 8 ag] 9 0 910 | Quebec, pipe .... 60 0 700) 50 0 600 
Deals, per C., 12 ft, oy Shy Sin.) aici | puncheon 16 0 189/16 0 180 
Quebec, wht. spruce]3 018 0} Baltic, crown m= 7 0 
SY Socawbusprucels 016 0/18 01710 | pipe -<-- $ 20 0.1700 1700 1800 





SCOTCH PIG IRON REPORT. 
58 3 f.o.b ar “Sp 
dao, 


No. 1 Gartsherrie .. .. 
tt ee «aS 
aa, Do. we ae SES “ge do. 
M. Nos. Do. co oo BD do. 
WARRANTS. 
s. d. 


: Cash prompt, .. .. 49 6 

—~ owe 1 mo. open, . oo oe 49 9 do. 
ey a ss G MOS., 55 0 
3, 3 


co eo 60 
’ ” oe oe «650 


MANUFACTURED IRON, 


Bars, Govan .. «+ « « 7 0 0 
» Common eo co ec 617 6 
Drumpellar, Common .. .. 617 6 
Best .. «. « 717 6 


10. 
Plates and Sheets .. .. «- 9 0 0 to £10 
Rails ec anc we oo FES 
Pipes co ce co of ef 5 O O 
Chairs .e cs of oF « £900 


GiasGow, 20th November, 1861. 
The pig iron market has recovered the late decline, and a good business 
has been transacted up to 49s. 9d. cash prompt; but again the tone is 
quieter, 49s. 6d. sellers, buyers 49s. 4jd. é : 
Operators for a fall are now limiting their sales to forfeit transactions, 
and any demand springing up would meet with little iron at the se rates. 
Exports last week were 9,Y38 tons, against $595 tons in the corre- 


sponding week last year. 
Suaw, Tuomson, and Moons, Metal Brokers. 





Benson’s Watcnes anp CLocks.—“ Perfection of mechanism.”-— 
Morning Post. Gold watches 5 to 100 guineas; silver watches, 
2 to 50 guineas. Benson's new Illustrated Pamphlet, free for two 
stamps, descriptive of every construction of watch, enables persons 
in any part of the world to select, with the greatest certainty, the 
watch best adapted to their use. Watches sent free by post on the 
receipt of a remittance. J. W. Benson, 33 and 34, Ludgate-hill, 
and 46 and 47, Cornhill, London, E.C. Established 1749.—Abv. 

Tue Coat Minenrs’ Strike 1s New Sovrn Wates.— Messrs. 
G. A. Lloyd and Co. write as follows :—“ We sce very littie prospect 
of a speedy termination being put to the strike of the miners at 
Newcastle. The men are united in a league, and act in concert 
with the most perfect unanimity ; they are quite resolved to main- 
tain their demands, and will not resume work upon any other terms. 
The masters, on the other hand, are equally determined not to 
submit to the exorbitant pretensions of the men, and we hear that 
instructions have been sent home to procure experienced workmen 
from the English mines. ‘The men have commenced mining opera- 
tious on their own account, upon land which they have leased from 
a proprietor in the neighbourhood. For all local purposes sufficient 
coal is forthcoming from the Bellambi and other smaller mines, but 
it is quite impossible to procure a cargo of several hundred tons, 
and the export trade has therefore entirely ceased. Coal in Sydney 
is now worth 50s. to 6Us. per ton. Intelligence has just been 
received from California of the discovery of extensive coal-fields 
within a short distance of San Francisco, and prices there have con- 
sequently declined. We fear that this news will have the effect of 
closing that outlet for our surplus production. 
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THE ARMSTRONG GUNS. 

Sm Witu1am Armstrone has addressed the following letter to the 
Times :— 
Sm,—I ended a letter which I had the honour of addressing to 
you last month by declining further controversy on the subject of 
the new system of ordnance. My time is too much limited to 
permit of my involving myself needlessly in controversial warfare, 
and it is not reasonable to expect that i should continually have to 
defend my gun in the columns of the press, through all the stages 
of its progress and development, against incessant attacks by oppo- 
nents usually ill-informed as to their facts. In the long run the 
best weapon must win the day, whether it be mine or another’s, and 
I am as sure that my gun cannot be written up into success as I am 
that, if successful, it will never be written down. 

On reconsideration, however, I think it possible that my refusal 
to engage in controversy may have been misconstrued. The public 
are not in the same position as lam. They have not the means of 
knowing those broad facts which are known to Government and 
myself, and they have a right to be anxious on a matter so inti- 
mately concerning public expenditure and national defence. Before 
retiring from a discussion of the subject, I will, therefore, let your 
readers know all that I can tell them on points lately raised, and 
they shall judge for themselves. <A brief statement and a few 
statistics (which I trust will be to the purpose) will lead them to 
view with tranquillity the strange storms of criticism to which the 
gun finds itself so frequently subjected. 

I. First, as to the guns themselves. 

My shortest course will be to exhibit, in a tabulated form, the 
number of my guns which have been proved and issued for use; 
the number which have been returned from service for repair; and 
a few other particulars, all of which I have obtained from official 
sources. I must crave the patience of your readers for this portion 
of my letter, which I fear will be too statistical for general in- 
terest :— 





























GUNS. 
| z Number 
y + Number , Latest 
: Number Number *, Number returned 
Calibre of gun. 2m gf, gt issued contract 
proved. in store. for use, BUTt. B.. price.* 
| £. 
6-pounder .. 49 | 44 | 5 0 0 
12-pounder .. 464 152 312 0 l4 120 
25-pounder .. | 325 | 253 72 0 0 195 
40-ponnder .. 221 173 0 2 285 
100-pounder .. 563 | 329 234 0 650 
Total .. .. | 1,622 | 826 | 796 0 20 











The above table extends over the whole period that has elapsed 
since the adoption of the gun, and I proceed to make some com- 
ment on it. 

I will, however, first speak of a gun said to have burst—thougi 
bursting is not the proper term to give to the fate which befel it. It 
had been used for drill the night before, and left by mistake with the 
drill or practice shot still in the muzzle. On the next day the gun 
was loaded at the breech, and fired in ignorance of the oversight, 
when the muzzle, as a necessary consequence, was blown off at the 
point where the practice shot rested. Both shots were recovered, 
bruised and fractured by the collision, showing plainly how the 
fragments of the one had actedas wedges to jam the other. These 
circumstances were notorious at Shoeburyness, where the accident 
happened, and it is remarkable that the occurrence should have 
transpired in the Mechanics’ Magazine shorn of its explanation. As 
the muzzle of any gun that human ingenuity ever invented would 
have been blown off under similar circumstances, I think I may 
fairly;conclude that the 40-pounder lost its muzzle without losing its 
honour. 

I pass to the guns entered in the table as returned to Woolwich 
for repair. The number is taken from a full official report dated the 
20th inst., and now before me. I see by it that the guns here 
entered as returned for repair were not all of them guns that required 
it. One 100-pounder, for instance, was returned for repair, but 
needed and underwent none. Six of the 12-pounders were China 
guns, and they were condemned go receive rebrowning, cleaning, 
and three new drip-pans! One 40-pounder gun required only 
cutting or facing of the screw, and so forth. In fact, three, or at 
the very utmost four only of the guns were in such a state as would 
have prevented their continued use in action, and one of these was 
in that condition from having had its screw injured in an experi- 
ment by the Ordnance Select Committee to try the effect of firing 
the gun without closing the breech. 

A 25-pounder, injured at Shoeburyness, is not included in this 
list, as it has not yet appeared at Woolwich. This gun was well 
known to have a cross flaw within six inches of the muzzle, and it 
was a question whether it should be fired in that condition; but 
since no accident worse than that which happened could be antici- 
pated, it was taken for an experiment at Shoeburyness by the 
Ordnance Select Committee. At the third round the six inches of 
muzzle fell off, but the practice was not stopped, and, as the gun 
shoots as well as ever, the committee have retained it for other 
experiments. 

JI. I now come to the statistics regarding the vent-pieces. 

Before entering on this branch of my subject I may remark 
generally that the vent-piece is not expected to have the same 
durability as the gun. It is separate from the gun, and contains the 
vent or touch-hole, which is the most perishable part of all ordnance. 
Every time the weapon is loaded the vent-piece is removed ; two of 
them are attached to each gun, and if one is injured by casualty or 
wear of the vent the other is ready to replace it. A list of injured 
vent-pieces is, therefore, not a list of accidents. ‘The list below 
comprises not merely broken vent-pieces—indeed, a wrought iron 
vent-piece has never yet been known to break—it is made up of 
vent-pieces worn in long and honourable service, as well as of those 
broken, bulged, cracked, flawed, or rendered unserviceable in any 
other way. At the same time I can afford to confess that I have 
had some difficulty in determining the material and pattern of the 
vent-pieces for my larger guns. I too hastily deferred to the general 
preference for steel over iron, and have since learnt, by vexatious 
experience, the uncertainty and unfitness of that metal, as now 
manufactured, for purposes of the kind. It will be seen by the table 
below that the injuries there entered have chiefly occurred to steel. 
Where otherwise, they have been confined, with one exception, to 
the 40-pounder; a proof that the fault was one of pattern and not 
of principle. I have, therefore, for some time been occupied in 
settling a stronger pattern for the 40-pounder vent-piece, and as it 
Is precisely one of those questions which presents no radical difficulty 
to an engineer, I think the public may safely leave the matter with 
the authorities and myself. 

VENT-PIECES. 


Number rendered 

















Number 

— | issued. Number unserviceable. 

Calibre of gun. (Twotocach blown 

| mend ae Steel. Iron. 

G6pounder .. .. 10 2 0 0 
12-pounder .. .. 624 2 8 0 
25-pounder .. ., 114 0 3 0 
40-pounder .. ., 3416 1 9 7 
100-pounder .. .. 468 0 4 1 
Total oo ae 5 2 | 8 





A few remarks are necessary as to this table, which, like the 
former, extends over the whole existence of the gun in the service. 
Mirst, as to the vent-pieces “blown away.” 
_ 1 have taken their number from the official report ordered by the 
Director of Ordnance, and dated the 14th inst. The report itself 








* The Government being guaranteed against injuries at proof. 





concludes as follows :—“ There may be more” (i.e., cases of vent- 

ieces blown away), but, as they always arise from carelessness, the 
acts may not have been noted.” Some few other cases, indeed, as I 
myself know, have occurred—chiefly during practice by recruits. 
From the reason above suggested they seem never to have been 
forwarded to the Government, and I have not included them in the 
list. The two 12-pounder vent-pieces entered above are those re- 
ported to have been blown away in China on August 11 and Sep- 
tember 2, 1860. This number has been doubled in the imagination 
of Captain Halsted. Two casualties which happened on board the 
Excellent, and were at the time described as of this nature, were not 
instances of vent-pieces being blown out, but of the handles being 
blown off from neglect in screwing up the breech. The truth is that 
no vent-piece ever would have been blown away had the gunners 
known their drill from the first. The accidents arose simply from 
the neglect of uninstructed gunuers to drop the vent-piece fairly to 
the bottom of the slot. A wider knowledge of drill seems almost to 
have put an end to the occurrence, and, as an additional safeguard, 
all the vent-pieces lately made have been furnished with a slight 
projection, by which the mishap is rendered almost, if not altogether, 
impossible. 

I take next the vent-pieces registered above as unserviceable. 

I have already remarked that the principle of steel having been 
definitively abandoned, instances of injuries to steel are of minor 
importance. But even the number of steel failures entered by me 
above must be taken with much reservation. Six of the 12-pounder 
vent-pieces, for instance, under this head failed at Shoeburyness, 
where, from twenty-one 12-pounders, 12,433 rounds have been 
fired. The other two are reported by the Marine Artillery, who 
have fired I don’t know how many rounds. The three 25-pounder 
vent-pieces failed during experiments. Of the nine steel 40- 
pounders, four went in some experiments on board the Trusty, to 
which I shall presently refer; two others became unserviceable in 
the course of 2,001 rounds from 40-pounder guns at Shoeburyness ; 
one more failed on board the Cambridgé in the course of 1,003 
rounds from 40-pounders; one on board the Cochin gunboat, and 
the remaining one on board the Edgar flagship of the Channel Fleet 
during a number of rounds unkuown to me. I have only now to 
speak of the four steel 100-pounder vent-pieces. ‘These all failed at 
Shoeburyness in the course of 1,172 rounds, but two of them 
yielded only to extra charges of 18 Ib. of powder. 

As to the failures of the wrought iron vent-pieces. In the case 
of the 100-pounders they are limited to the single instance of a vent- 
piece slightly bulged, which had nut been reported when I last 
addressed you. Beyond this we have but seven to account for. As 
I have above said, all these seven occurred to one class of gun, whose 
pattern of vent-piece will in consequence now be changed. But, 
what is more remarkable, all these seven (together with the four 
vent-pieces mentioned above) failed on board the Trusty in the 
course of a single experiment with Captain Coles’ cupola shield, 
during only 142 rounds from only two guns. The gun in which 
eight of the eleven veut-pieces thus failed was brought to Woolwich for 
investigation. It there exhibited none of the destructive qualities it 
had shown on board the Trusty, but was fired fifty-eight rounds with 
the same pattern vent-piece as before, yet could make noimpression on 
it. Failures so singularly localised can only have arisen from some 
special cause, At the same time the strengthened pattern will meet 
even such contingencies as these. 

It only remains for me to add two more casualties, which, as they 
happéned during an experiment at Woolwich, by the Ordnance 
Select Committee, for testing a carriage, are not included in the 
report. On that occasion, one steel 40-pounder vent-piece was 
broken, and one of wrought iron cracked. During the same expe- 
riment, the copper ring of two vent-pieces became loosened,—an 
injury quickly remedied by pressing on a new one, and having 
nothing to do with the strength of the vent-piece. No other 
failure has occurred to the service patterns, even during experi- 
mental practice. 

The above statistics are taken from official reports before me, 
from the Horse Guards and Admiralty, dated respectively the 7th 
and 14th inst. My extracts as to broken or injured vent-pieces 
would, however, be incomplete if I did not carry my information 
further. No failure of this kind has ever taken place at any 
artillery station except Shoeburyness. None is reported from 
Shorncliffe, where there is constant practice, nor from any of our 
thirty-six batteries of field artillery, at home or abroad. None has 
occurred in New Zealand. None happened in China during 3,800 
rounds. None in the Channel Fleet, in all the rounds they must 
have fired, except one steel 40-pounder vent-piece on board the 
Edgar. None on board the Excellent gunnery ship and her tender in 
2,455 rounds. None on board the Cambridge gunnery ship and her 
tender, except one steel 40-pounder in 3,523 rounds. These facts 
speak for themselves. Casualties to some extent necessarily attend 
a new system on its introduction, and their number will naturally 
every day grow less. 

The above account, which takes in a period of nearly three years, 
is drawn from authoritative reports framed by Government servants, 
and I have added all that my own knowledge supplies. Rare as have 
been the cases in which the success of the gun has not been complete, I 
take more pleasure still in the fact that a new system of rifled artillery, 
with its new projectiles, fuses, and accessories, has been introduced, 
and so far perfected, without loss of either life or limb, or even 
injury to a single individual. The truth is, that the guns are of un- 
precedented strength. Yourreaders will be interested in an account 
of some official tests of endurance to which one 100-pounder, two 
40-pounders, and two 12-pounders not long ago were submitted. 
The facts have been in some measure made public, but will, I think, 
bear repetition. 

The 100-pounder (weighing only 81 cwt.) was fired 100 con- 
secutive rounds with the full-service charge of 14]b. The projectile 
for the first ten rounds was of 100]b. weight, and was increased by 
100 1b. every ten rounds after; so that from the 90th to the 100th 
round it weighed 1,000 1b., and projected 2ft. from the muzzle. The 
gun, after sustaining this extraordinary test without injury, might 
have been merely passed into the service, but was taken for the 
severe duty of proving vent-pieces, and daily endures a repetition of 
full-proof or double-service charges of 28 Ib. 

The two 40-pounders (weighing 32 ewt. each) were loaded with 
full-service charges of 51b., and fired, like the 100-pounder, for 100 
consecutive rounds. In the first instance the projectile was 40 Ib., 
and it increased in the same manner every ten rounds up to 400 Ib. 
Both guns remained uninjured; and at the close of the experiment 
it was determined to try one of them still further, It was fired for 
thirty more consecutive rounds, but this time with double charges. 
of 101b. The projectile ranged as before between 40 Ib. and 400 lb., 
every third round receiving an additional 40 1b. in weight. These 
two guns, like the former one, are uninjured, and are still, for all I 
know, in regular use. 

The two 12-pounders have nearly the same story to tell. I will 
not, therefore, weary you with the details at length. Both withstood 
the 100 consecutive rounds, with proportionately increasing projec- 
tiles and full-service charges of 1}]b. Both were submitted to the 
double proof charges of thirty rounds more. One remained perfectly 
serviceable and sound, the other failed near the muzzle, after the 
sixth increase in weight of the projectile—that is to say, after throw- 
ing a cylinder of 84 1b. with double the service charge. But I must 
observe that, in choosing these two 12-pounders for this ordeal, one 
was purposely selected which had actually been rejected at proof as 
defective; and it was this defective one which finally succumbed to 
the treatment I have described. 

But, after all, special experiments of endurance are hardly of more 
value than the general experience gained in ordinary use. I select 
from the list before me some returns of the number of rounds fired 
by individual guns which are still in constant practice. Of heavy 
guns, I see that one 40-pounder has fired 721 rounds, another 571, 
Of the 12-pounders, one has fired 1,720 rounds, another 1,832 
another 2,817 rounds. Even my original experimental 18-pounder 
gun, submitted to the Government in the year 1857, has fired 
between 2,000 and 3,000 rounds, and is still in perfect condition. 

















Nor need I remind the public that this ordnance has been tried 
against every kind of object, comprising ships, forts, earthworks, 
martello towers, and targets representing bodies of troops, with an 
effect never attained by any other system. Its complete success in 
China was recorded by your own correspondent, and authoritatively 
pronounced by Ministers in Parliament. Add to this that the ex- 
perience of the gun has been of a very complicated kind. I do not 
<now whether your readers are aware that I hed to introduce with 
the gun an entirely new system of fuses and projectiles :— 

1, A time fuse, which burns during flight, ~ which can be set 
so as to explode the shell at any given number of yards, or, as case 
shot, at the gun’s mouth. 

2. A percussion fuse, which is incapable in its original state of 
exploding the shell, though dro pped from a great height, but which 
acquires by the act of firing so delicate a sensibility that it explodes 
the shell thenceforward at the lightest touch 

3. The sea-service percussion fuse, which, like the last-mentioned, 
has no sensibility before it is fired, never has sufficient sensibility 
to explode the shell by impact on the water or by ricochet, but takes 
effect on a ship's side, whether it strike it point foremost or other- 
wise, and bursts the shell in the very act of passing through tho 
timber. 

4. The solid shot for battering, the common shell for explosive 
effect, and the segment shell for use against troops or the crews of 
ships—three projectiles, the destructive power of two of which is on 
a scale hitherto unknown. 

Each of my field-service projectiles contains the first and second of 
these fuses. A slight adjustment only is required, at the very 
moment of loading, to determine whether it shall act as_ solid shot, 
shrapnell shell, case-shot, or percussion shell, Each battery of field 
artillery under this system goes into action not merely with a gun 
of less weight than formerly, and using half the weight of powder, 
but, what is more important, carrying many kinds of shot in one, 
Surely, then, I have a right to say that our experience of the gun, in 
all its varieties of size and with all its accessories, ranges over a field 
so wide that greater hindrances and more mischances might reason- 
ably have been looked for than have actually occurred ? 

After the ample statistics I have given I might close my letter 
here, but I will first shortly notice some specific strictures on my 
guns which have lately appeared in the public newspapers, and, as 
1 prefer an opponent, however uncompromising, who has the manli- 
ness to avow bs name, Captain Halsted shall have the precedence. 

Captain Halsted commences a letter which lately appeared in 
your columns by instancing four large guns which, he says, succes- 
sively broke down after a very few rounds; and he impugns gene- 
rally the safety and endurance of the guns made upon my principle. 

I might oppose to such a conclusion the clear proofs to the con- 
trary which I have given above, but I will meet his examples more 
closely still. He refers, in the first place, to an 80-pounder gun, the 
first heavy gun I made, and only an experimental one, He says it 
was used against the Trusty in 1859, and had a defect in the interior. 

I answer, that it had no defect which in the slightest degree 
affected either its safety or efficiency. The slight flaw of which 
Captain Halsted speaks was readily cut out without damaging the 
gun. It was one of the four guns subsequently used against tho 
martello tower at Eastbourne, and has been employed on various 
occasions since, 

His three remaining examples are 100-pounders, which, he assert», 
were successively disabled on board the Stork gunboat, and con- 
demned as “dangerously defective,” after firing an insignificant 
number of rounds. I reply that two of these 100-pounder guns 
were returned, not as condemned, but only for examination and 
report. After such examination they were declared fit for use, and 
one of them was sent to Shoeburyness for continued firing. It there 
fired 363 rounds, and was then forwarded to Woolwich, where, to 
remove all doubt of its safety, it was proved a second time, and then 
returned to Shoeburyness for general use. Captain Halsted, who 
admits the fact of the gun being subsequently used at Shoeburyness, 
qualifies the admission by saying that it was there only considered 
as “capable of cautious use.” So far from this being the case, it was 
indiscriminately employed for firing shot of 200 1b, weight against ex- 
perimental iron targets. The second 100-pounder, which was pre- 
cisely in the same condition as the former, and the character of which 
might have been re-established in the same way, underwent a different 
treatment. Advantage was taken of the existence of the flaw to test 
the efficacy of a brass lining introduced into the powder chamber, 
after which the gun fired fifty rounds with extra charges of 181b., 
and remains perfectly serviceable. I feel it necessary here to re- 
mark that, from the novelty of these guns, they were naturally and 
very properly regarded, in the first instance, with a degree of 
suspicion approaching to timidity, and the slightest indication of 
flaw became an object of apprehension, Captain Hewlett, the com- 
manding officer of the Excellent gunnery ship, to which the Stork 
is attached, in a letter which I have recently received, says that had 
he known the guns at first as well as he does now, he would not 
have deemed it necessary to exchange the couple of guns last men- 
tioned, He adds, “ We knew very little about the guns at first, and 
were startled at the slightest appearance of flaw.” The third 
100-pounder referred to by Captain Halsted is still on board the Stork, 
It has been ordered to Woolwich for examination, but until it has 
arrived and been tested, I shall not suppose it to be a solitary in- 
stance of “ dangerous defect,” but take it on trust that its flaw will 
prove as little important as those of the other two, 

But there is yet a very important remark to make on these guns. 
The fact is that the particular 100-pounders referred to by Captain 
Halsted are part of a batch of guns which were not made purely on 
my principle. Before the difficulties of manufacture of the heavy 
guns were fully mastered, and during the first pressure of the 
demand for them, I was compelled for atime to make the inner 
tube—contrary to my principle—from a solid forging, instead of 
from coiled iron, and the result has proved the inferiority of the 
plan. But this circumstance, instead of being an argument against 
my mode of construction, only proves its superiority over the 
alternative system of making wrought iron guns out of solid blocks 
of that material. The manufacturing difficulties, I am happy to 
say, have been for some time past overcome; and all the more 
recent guns being on the coil principle throughout, are not liable 
to those defects which, in the instances named, have excited sus- 
picion, 

Captain Halsted asserts, that “up to the present time the 
10U-pounder gun has never been subjected to any representation of 
real action by fifty consecutive rounds of rapid fire.” This is incor- 
rect. All descriptions of my guns have been fired fifty rounds at a 
time continuously, with various degrees of rapidity. 

Captain Halsted next remarks on the liability of the guns “ to 
choke up their shallow grooves with the lead covering of their 
missiles.” He is quite wrong in supposing that in any case the 
grooves become choked with lead. He would have been Justified in 
saying that in cases where the guns are neither sponged nor pro- 
perly lubricated the grooves will become clogged with a deposit 
from the powder. But this never happens when an efficient lubri- 
cator is used, such as that recently produced by Colonel Boxer. 
With that lubricator fifty rounds at a time have been repeatedly fired 
without any sponging, and the gun has remained as clear in the 
grooves at the end of the experiment as at the first round. 

With regard to the failure of the vent-pieces on board the Trusty, 
which, of course, forms a prominent ae of Captain Halsted’s re- 
marks, I refer to the detailed particulars which are given in the 
early part of this letter. The “breaking down” of the naval 
40-pounders, to which he alludes, was nothing more than the neces- 
sity which arose for twice replacing the copper ring at the breech, 
injured by the breaking of the vent-pieces. 

Shot, shell, and fuses for the guns Captain Halsted condemns 
en masse as “delicate and complicated chemical and mechanical 
compounds,” and then proceeds as follows:—* At the second shot 
fired at the Trusty on the 28th of September, 1859” (he being pre- 
sent), “the right rear man at the gun was blown down by explosion 
from the plug aperture of the breech, which, in that first gun, was 
at the side. He was picked up scorched, the hair of his face burnt 
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off, and his sight temporarily injured.” Now, why cannot the simple 
truth be told, which is, that a man standing near the side aperture 
of the breech had his whiskers and serge frock singed? The blow- 
ing down and picking up are dramatic ornaments which I shall 
charitably ascribe to the same decorative style of writing that 
“ nearly killed” Captain Hodson at Shoeburyness. I was a close 
observer of what took place, and Captain Sir William Wiseman and 
Captain Hewlett, who were also present, and to whom I have applied, 
confirm the accuracy of my statement. For my part, I was as much 
alive as Captain Halsted could be to the objection of this lateral 
escape of gas at the breech; and I may inform Captain Halsted 
that this very experimental gun, which he takes up again after two 
years to swell his condemnation of service guns, was the precursor 
of one in which all the defects of the original were removed, and 
whose extraordinary rapidity of firing was chronicled in your 
columns about a fortnight ago. 

Captain Halsted, indeed, goes on to say that “ to this) day} the 
100-pounder delivers its rear explosion with the same force as then,” 
This would, doubtless, have been so had I treated the case with his 
impatience ; but, notwithstanding his assertion, I am enabled to say 
that by the use of cups or saucers, as he facetiously terms them, the 
escape of gas is completely arrested in these large guns, Recent 
experiments at Shoeburyness have shown that pieces of white 
paper may be laid close up to the joint without exhibiting any stain 
of powder smoke. It was while waiting the result of experiments 
on this subject that I was lately induced to apply to Sir George Lewis 
to suspend, for a short time, the issue of the 100-pounder guns. 

Captain Halsted states that, “in order to lift in the vent-piece of 
the naval 100-pounder, two men must stand upon the gun-carriage 
in so elevated a position as to be wholly exposed to rifle aim.” This 
is not the case; by passing a staff through the rings of the vent- 
piece it is easily lifted by the men while standing on the level of the 
deck. 

I now arrive at his summary of “inherent defects,” which I shall 
very quickly dispose of. ; ; 

1. He says “the gun cannot be loaded at the muzzle.” I might 
as reasonably object to a muzzle-loading gun that it cannot be 
loaded at the breech; if, however, it be an object, which I do not 
concede, to have the alternative of loading at the muzzle, I need 
only rifle my breech-lower on my shunt system, and it becomes a 
muzzle-loader also. The gun which fired the other day fifty-one 
rounds at the rate of one in twenty-six seconds wasagun of that kind. 

2. He says “ the gun cannot be double shotted.” There is not 
the least difficulty in using two flat-ended shot; but why should 
this be done when a single percussion shell would be ten times more 
effective ? ’ : a 

3. He says “the gun cannot throw an incendiary (Martin’s) 
shell.” Here he is utterly wrong, for even the lead-covered shell, 
to say nothing of the mbbed one, has been successfully fired with 
molten iron in both 40-pounders and 100-pounders ; in fact, targets 
are at present being built for a continuance of the practice. 

4. He alleges that the gun “cannot be used with reduced 
for fear of the effects of air space.” If Captain Halsted had attended 
the ricochet tiring at Woolwich, he would have seen all sizes of my 
guns, from 40-pounders downwards, used with every variety of 
charge, from a few ounces up to the full service quantity. 

5. He declares that “within certain limits of distance the gun 
cannot be used to cover either troops or boats with shot or shell, for 
fear of the lead which strips from all the projectiles, as proved on 
service in China, and as openly admitted by the author himself in 
May last.” Really I thought that on the occasion to which Captain 
Halsted so strangely refers, | had succeeded in showing the hollowness 
and absurdity of this objection. 1 stated that the lead could be, 
and had been, so absolutely fixed to the projectile as to render sepa- 
ration impossible. I produced specimens of shells, both exploded 
and entire, in proof of this. I showed that the military authorities 
had had their choice whether the lead should be thus absolutely 
fixed, or be in some degree separable, so as to produce more fragments 
on the bursting of the shell. They have made their choice, and 
must be considered the best judges of what are the requirements 
of the service. If Captain tasted can persuade them that they 
have chosen wrong, it is open to them to modify their decision in 
any way they please; but as they have been offered any degree of 
adhesion, | do not see how Lean be responsible for their decision, 
though | believe they have decided rightly. 

I think I have now answered every point advanced in Captain 
Halsted’s letter, and have only to direct the attention of your readers 
to the spirit in which that and other attacks on the gun have been 
written. It is singular to be placed in a position where not only 
facts are invented by my assailants against me, but my own in- 
ventions are turned against me too. 1 find myself suddenly 
reproached with improvements. Finality is a word which ought to 
be unknown to practical science, and yet 1 am condemned to the 
prospect of seeing every future invention T may make in the service 
of the country treated as a condemnation by myself of its precursors, 
It actually seems to be the object of some antagonists to prevent me 
from working at all. Captain Halsted himself does not write as a 
critic, but as a downright uncompromising opponent. He acknow- 
ledges no one advantage in my sysiem. ‘The lightness of the guns, 
their precision of fire, their length of range, the extraordinary power 
of the shell in its different forms, as shown against every variety of 
object, are all passed over in silence, while every appearance of 
failure (experimental or otherwise) is exaggerated and dressed up in 
highly coloured language calculated to mislead the uninformed. He 
oracularly pronounces “radical” or “inherent” the defects 
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which he attributes to the gun; yet he suggests no 
stitute for what he condemns, and offers no new idea to 
aid the solution of a problem in which all are interested. 


But there are some objections—by far the most loudly and_ per- 
sistently repeated—which come from more disingenuous assailants. 
Statements absolutely false, contradicted officially by Ministers in 
Parliament, and by myself, as author of the gun, are adduced again 
and again, Whenever the refutation is likely either not to have been 
seen or to fave been forgotten. For instance, despite the most 
authoritative denials, it is asserted and reasserted that the guns 
failed in China, and that casualties occurred from the stripping of 
the lead. One paper, the Mechanics’ Magazine—into whose motives 
for continual misrepresentation 1 do not trouble myself to inquire— 
on the Ist of March last, actually presented its readers with an 
imaginary summary (pointed with marks of quotation) of a “ con- 
fidential despatch” sent home by Major Hay, in which the yun was 
said to have been spoken of in condemnatory terms, to have been 
withdrawn from action at a critical moment, and to have occasioned 
casualties to our men. It further informed its readers—not for the 
first time—that the average cost of the guns was £2,000. Mr. 
Baring, Under-Secretary for War, gave a flat denial to all these 
statements from his place in Varliament on the Ith of March 








last. “No casualties occurred” in China, and Major Hay’s 
report was of a directly opposite nature. “The gun,” says 
UL”) Mr. Baring further 


Major Hay, “was the admiration of a 
told the price of the 12-pounder and 40-pounder 
Armstrong 4120 and £285 respectively. In spite 
of all these rebuffs—in spite of Lord Herbert's declaration, founded 
on the China despatches, that “we had the best gun in the world "— 
in spite of the testimony to its efliciency and value given on every 
public occasion by the Commander-in-Chief of the expedition—in 
spite of Major Hay’s published letter to myself, which I subjoin,* 


House that the 
guns was 











* “2, Coates-crescent, Edinburgh, 25th March, 1861. 

“Dear Sir William,—It was not my intention to have taken any notice 
of the article which appeared in the Mechanics’ Magazine of the Ist of 
March, headed ‘ The Armstrong Gun,’ it being so utterly at variance with 
the substance of my actual reports. 

* But my attention having been called to an article in the Morning Post 
(2°nd March), copied from the Mechanics’ Magazine of the previous week, 
commenting on the speech made by Mr. Baring, when laying the Army 
Estimates before the House, in which the writer, in the boldest way, chal- 
lenges the production of my report to substantiate, | imagine, his former 
statement, I am induced to write to you, in order that you may, should 





the Mechanics’ Magazine insinuated, and still insinuates, that the 
Government “suppressed” the truth; that Major Hay’s despatch 
had been written in the sense they had affirmed, and that Govern- 
ment influence was used to prevent China officers from speaking. 
In their number of the 18th ult. I find this strange statement, the 
disingenuousness of which is quite monstrous:—‘“ Mr. Baring, the 
Under-Secretary for War, in his elaborate speech on the War Esti- 
mates, showed that each Armstrong gun had cost on an average 
£2,160, thus proving that we were sufficiently guarded in our state- 
ments.” I feel slow to impute animus to anybody, far less toa 
journal which represents mechanicians, but I am compelled to speak 
strongly about misstatements so deliberate and so repeated. 

From such attacks as these I appeal to common sense. Vague 
and groundless insinuations, thrown out by random writers, who 
may, for anything I know, be unscrupulous as well as misinformed, 
should not be allowed to excite public alarm. It is said that there 
ought to be a Committee of Inquiry. 

1 can have no objection, though no prima /acie case against the gun 
exists at all. But let it be remembered that a Committee of Inquiry 
is, and always has been, sitting on my gun. ‘The committee 
appointed by Government to superintend and control all matters 
relating to orduance, have their attention continually devoted to it 
in every detail. All the facts I have mentioned above are known to 
them. Supposing, then, that I were dishonest enough to wish to 
conceal anything from the public—supposing that two successive 
Governments, and their ministers at war, were weak enough to have 
been throughout mislead—surely no one in his senses will believe 
that this Ordnance Select Committee, and those many scientific 
officers who are engaged in daily practice and experiment with the 
gun, and who are bound to report to Government their experience 
of it, are so deluded and so intatuated as to concur in foisting an in- 
efficient weapon on the country. 
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J.T. McCuean, Esq., Vice-President, in the Chair. 


‘Tne paper read was “ On Measuring Distances by the Telescope,” 
by Mr. W. 3B. Bray, M. Inst. C.E. 

The author's attention was attracted to this subject by a paper by 
Mr. Bowman, read before the British Association in 1841; but it 
required further investigation and modification to bring it into a form 
of practical untility. 

Ife found that it was convenient to have two distance hairs on 
the diapragm of the level, one about 33; of an inch above the level 
hair, and the other as much below, so as to read 1ft. on the staff 
at 1 chain, and 10ft. at 10 chains. Since, however, in focussing the 
instrument to any object, it was necessary to bring the cross hairs 
into such new focus, which was proportionally further from the 
object glass as the object was nearer, the angle which the hairs 
subtended from the centre of the object glass must be variable, 
diminishing as the distance was diminished. Hence a correction 
was necessary, and this the theory of refraction by lenses fur- 
nished. It showed that the error was constant at all distances, 
amounting in every case to the focal length of the object glass 
for parallel rays. This constant was to be added in reading 
the staff, by bringing the lower cross hair near any even divfsion 
of feet, but exactly °02 of a foot above it, corresponding with the 
two links from the centre of the instrument to the anterior focus, in 
the cases of a 5-in. theodolite and 10-in. level. Then, by reading 
the upper distance hair, and deducting the even number of feet at 
the lower hair, the difference was the distance in chains and links. 
If the compass was sufficiently delicate, any operation of contouring, 
or running trial levels, could be performed with rapidity and ac- 
curacy. When provided with the two distance hairs, the level of 
the ground could be taken above and below the ordinary range of 
the instrument. ‘The use of these distance hairs for eighteen years 
had proved their practical value. In taking the widths of rivers, or 
deep ravines, distances of twenty chains had been read in favour- 
able weather; and when the hairs were accurately fixed on the 
diaphragm, they might be used even for fractions of a link, in 
taking widths incapable of direct measurement. 

When applied to a theodolite, they could be used for measuring 
distances on sloping ground. But in that case, since the line of 
sight was no longer perpendicular to the staff, a correction was 
necessary, for which a table was given, showing the angles of 
elevation of the various heights, which were simple fractional parts 
of the horizontal distance. When the horizontal distance to the 
staff had been ascertained, the theodolite was to be elevated to the 
tabular angle corresponding to the fractional rise nearest to the 
slope of the ground; then that fraction of the horizontal distance, 
less the reading on the staff, would be the correct rise. With the 
theodolite, it was convenient to have another set of hairs, for read- 
ing the distance in feet, as well as in links, In clear weather, with 
a distinct reading staff, a distance of forty chains had been read 
between the foot and link hairs, 





In the course of the discussion it was remarked that the arrange- 
ment described by the author was of a much earlier date than had 
been mentioned. VPossibly its application might hitherto have 
been limited, from the want of a correction for the errors intro- 
duced in focussing the instrument, which had now been supplied. 
Reference was made to the micrometer arrangements of the dia- 
phragm in Mr. Gravatt’s original dumpy level. This system of 
measuring distance had lately been applied to rifle practice ; and for 
military purposes generally it was thought that a micrometer tele- 
scope could be relied on for distances up to twelve or fifteen miles. 
It had also been employed for determining the speed of vessels at 
sea, When the exact length of the vessel was known, as well as for 
other purposes. 

It was observed that the great improver of instruments of this 
kind was M. Porro, an oflicer of engineers in the service of Pied- 
mont, a detailed account of Whose * Instruments pour les léves de 
plans,” was given by M. H. de Senarmont in the “ Annales des 
Mines,” 4th series, vol. xvi. (1849). None of the modifications in M. 
Porro’s instruments had been introduced into this country, and yet, 
with his micrometer scale of wires, the staff could be read off in 
metres at once, and, it was stated, at a distance of 8300 metres the 
error did not exceed two centimetres. 
you deem it necessary, contradict in any Way the statements contained in 
those articles. 

**The Armstrong guns in China rendered the most valuable service, being 
always in the most efficient and serviceable condition, although put to very 
severe tests. They were never withdrawn from action, and their places 
supplied by others; on the contrary, the Armstrong guns were invariably 
the first to be ordered up when artillery was required, At Tongchow, on 
the Lith of August, and again on the Zist, at the capture of the Upper 
North Taku Fort, the Armstrong batteries were firing over the heacs of our 
infantry in advance, and the guns never ceased firing in consequence of any 
casualty to our men—quite the reverse ; those guns continued firing while 
the infantry advanced to storm the enemy's works, It would have been 
most surprising if slight alterations had not suggested themselves in both 
guns and ammunition, considering that they were being tried for the first 
time, and that they were most jealously watched by all. 

**In fact, from the instructions 1 received before leaving England, it was 
my duty to point out the slightest defect. This I did,and I was glad to 
observe, in a recent visit to the Royal Arsenal, Woolwich, that those defects 
had all been remedied in a manner which experiments had proved to be 
most successful; and I now feel confident that the British artillery have the 
first gun, with the most perfect ammunition, in the world. 

“Tam, yours very faithfully, 
“R. J. Hay, Brevet Major, Royal Artillery, 
Late Assistant-Adjutant-General, Royal Artillery Expedi- 
tionary Foree, China, 
“ Sir W. G. Armstrong. C.B, &e.” 
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THE TRAFFIC OF LONDON. 


In the Court of Common Council, on Thursday week, Mr. Deputy 
Lott, in pursuance of notice, called the attention of the court to the 
continual overcrowding of the thoroughfares which had grown to 
be an intolerable evil, endangering human life and injuring the in- 
terests of the retail traders in the leading streets of the City. Of late 
years, in particular, the ordinary traffic had been swelled by monster 
vans and wagons employed by Pickford, and Chaplin, and others 
in conveying merchandise to and from the large warehouses of the 
City millionaires. Those huge, unsightly machines were frequently 
stopped to be unladen in such a thoroughfare as Cheapside, and 
completely blocked up all approach by people in carriages to the ad- 
joining shops of the retail tradesmen. On a recent occasion he heard 
it said that the city of London was an embodiment of all that was 
great. If that was meant to apply to the monster wagons which were 
constantly to be seen crawling and toiling along the crowded streets, it 
was indisputably true. At his instance recently the Court of Aldermen 
had applied tothe Commissioners of Inland Revenue withthe view to re- 
stricting and limiting certain portions of the traffic to particular 
streets and routes, but the answer of the Commissioners was that 
they had no power; and he supposed the evil would be allowed to 
continue unrestrained so long as the stream of traffic from the top 
of Ludgate-hill along London Bridge remained undiverted from 
Cheapside into the noble thoroughfare of Cannon-street. The 
rights of foot passengers in the streets were systematically ignored at 
every public crossing. On oneoccasion that enlightened judge, J ustice 
Coleridge, had laid it down as indisputable law that the crossing of 
a public street belonged to the foot passengers, and the roadway to 
curiages. Butthat law, so emphatically laid down by the learned 
judge, had never been practically recognised in the interest of 
pedestrians. In the Corporation Reform Bill a clause was intro- 
duced, at the instance of the present Lord Mayor, which, if the 
measure had become law, would have tended greatly to prevent un- 
necessary obstructions in the public thoroughfares. Its object was to 
give power to the City Commissioner of Police, with the consent of 
the mayor and aldermen, from time to time, to make orders for regu- 
lating the driving of omnibuses, cabs, and other public vehicles in the 
conveyance of passengers, and wagons laden with merchandise, 
specifying the routes they should take, and certain conditions in 
taking up and setting down passengers; and loading and un- 
loading merchandise; and marking the infringement of these 
orders by a penalty not exceeding £5. He held in his hand 
a return showing the number of persons ascertained to have 
entered the city of London daily, as taken at the commencement 
of May, 1860, and the figures were perfectly marvellous. It showed 
that the daily number of vehicles was 57,765; the number of 








passengers in vehicles, 171,086; the number of foot passengers, 
535,535 ; the total number of passengers, 706,621. He concluded by 


moving—* That it be referred to the Police Committee to consider 
the propriety of the corporation applying to Parliament for further 
powers to be conferred on the magistrates of the city of London for 
regulating the traffic of carts, cabs, carriages, and omnibuses, which 
at present, by over-crowding certain streets and wholly avoiding 
others, cause great inconvenience to the citizens.” 

The motion was seconded by Mr. Besley, who said he admitted 
the existence of the evil, but almost despaired of finding a remedy. 

Deputy Bower said already the City Commissioner of Police had 
almost unlimited control over the traffic, and he deprecated giving 
to any one wan or body of men powers of interfering with the 
trade of London little less than despotic. 

Mr. Hartridge suggested that some such plan might be adopted 
for regulating the quick and slow traffic in all the leading thorough- 
fares as was daily in force on London Bridge, to the manifest con- 
venience of the public. 

Alderman Lawrence submitted that at present it would be most 
undesirable to adopt the course proposed by Deputy Lott. He, fer 
one, rejoiced in the great traffic and in the sight of all those heavily- 
laden wagons against which the indignation of Deputy Lott was 
directed, indicating, as they did, the enormous trade and prosperity 
of the city of London. ‘The true remedy for the existing incon- 
veniences lay in furnishing fresh outlets and thoroughfares by 
which the traffic would be diverted and relieved. At present great 
measures were in contemplation, or being carried out, which would 
eventually have that effect. Railways, underground and others, 
were being brought into the City ; Newgate-market was about to be 
removed to a part of the town where the traffic it attracted would be 
comparatively inconvenient; and it was the intention of the Govern- 
ment to open out a new and commodious street from Blackfriars 
Bridge to the Mansion-house, as a necessary adjunct to the Thames 
embankment. He admitted some regulation was necessary for 
relieving the pressure of the traflic, but, before they saw the opera- 
tion of the public improvements to which he had alluded, he sub- 
mitted it would not be wise to apply to Parliament for power to 
restrict the ordinary traffic, which was an unavoidable result of the 
great and growing trade. He moved the “ previous question” as an 
amendment. 

Deputy Harrison suggested that it had better be left to the Court 
of Aldermen and the City Commissioner of Police, who had between 
them very considerable powers to deal with the subject. 

Alderman Rose reminded the court that the Police Committee had 
already very extensive powers in this matter, and were constantly 
exercising them, At each of their weekly meetings they had to deal 
with some sixty or seventy summonses alleging acts of misbehaviour 
in connection with the street traffic, and, so far as the law enabled 
them, they did what they could to promote the public convenience. 
The truth was, that the traffic had so enormously overgrown the 
capacity of the streets as to defy all regulation which Parliament or 
any other body might lay down for its control. The arrangements 
which had for some time obtained on London Bridge had given 
satisfaction, but it resulted in great expense, and he doubted its 
practicability in any other locality. They hadin this matter to deal 
with the trade of the city of London. 

Deputy Jones, speaking from daily observation, said in the height 
of the day the passage of the principal streets in the City by foot 
passengers was always more or less attended with danger to life or 
limb. As he passed along Watling-street the other day the thorough- 
fare was completely blocked up at one point by two large vans, as 
was also the footway on one side by goods at the entrance toa 
warehouse, and when he asked a man in charge to remove a bale to 
allow him to pass he was assailed with abuse. 

Deputy Pewtress said he had recently seen a return by the Com- 
missioner of Police, showing that in the last year some sixty or 
seventy persons received injuries from accidents in the streets, re- 
sulting in death in some cases. If the magistrates had not now 
suflicient power to deal with this crying evil, Parliament, on a 
proper application, would probably invest them with more, and if 
they had already power enough they ought to exercise it. 

Mr. R. N. Philips supported the motion, and in doing so reminded 
the court that, whatever powers the magistrates had for regulating 
the traffic, they had possessed them for a considerable period, and 
still the evil continued to exist. 

Deputy Lott said the only opposition to the motion had come from 
two of the aldermen of London, and two of the most juvenile of 
them, One of them, Alderman Lose, had stated that the Court of 
Aldermen had already large powers for dealing with the traffic. If 
that were so, why did they not exercise them, and why did the Lord 
Mayor think it necessary to introduce into the Corporation Reform 
Lill the clause to which he (Deputy Lott) had alluded? Alderman 
Lawrence, on the other hand, had,in this matter offered up his idola- 
try toa holocaust of wholesale trade, basing the prosperity of the 
few on the destruction of the many. He had no objection, as had 
been suggested, to refer the question to the Court of Aldermen ; but, 
if the speeches of Aldermen Kose and Lawrence were to be taken as 
a fair sample of the wisdom of that body, he could not see that good 
would come of such a course. ‘The fact was that this was a great 
and crying evil, and must be remedied somehow or other. 

The amendment of Alderman Lawrence having been negatived on 
a show of hands, the original motion was put and carried. 
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APPLIANCES AND THE PUBLIC 
HEALTH. 


(From the Builder.) 


RAILWAY 


Aruovucu travel has ceased to be the formidable business that it 
was to our ancestors, it is still amatter that disturbs the even tenour 
of our way. It freque tly entails upon us unusually early rising 
and a hurried breakfast; and always a certain disc oe sure, arising 
from fear of leaving anything that should have been remembered, 
unsaid or behind; and from a desire to be in si This is com- 
mencing a journey in the least complicated manner. If there 
are ladies and children to be escorted, more serious difliculties 
have to be surmounted, and the traveller's frame of mind becomes 
proportionately unstrung. 

Perhaps railway arrangements are more trying to the British 
temper than those of any other institution ; for it is noticeable that 
in many cases all the social graces appear to be wag oe 1 the 
moment a Briton, whether he be of high or low degree, becomes a 
yailway passenger. First-class seats himself, wrapped in a gloomy 
reserve; and, oblivious of the rest of his race, is v isib ly intent upon 
obtaining a whole carriage to himself. econd-class enters his 
compartment with a broad stare, throws himself into a corner, and 
concentrates his attention upon the nearest window. Ii this be 
open, he closes it: if it be close d, he opens it. Third-class 
comes in slowly, edgewise, with a bundle; looks all round, 
end spits upon the floor, All these are unconscious of the 
cares of luggage. If First-class have any, his valet is responsible 
for its simultaneous arrival with themselves at the point of destina- 
tion, or the porters have pounced upon it, and “expec tantly in- 
formed him that it is “all right.” Seecond-class packs his own lug- 
gage into a square black shiny bag, neatly fastened up with a strap, 
and provided with handles, and never relinquishes a hold of it till 
he is able to deposit it between his knees below his seat, which he 
does as soon as he has altered the te mperature of the earria to his 
mind. Third-class, masculine gender, never has any |! e: itis 
an incubus peculiar to the female mind. Dames, as railway pas- 
sengers, Whether first, second, or third class, sink all the obligations 
of life in a vigilant care of their luggage. They eye porters, 
guards, and passengers with one general ‘suspicion ; and not until 
the train isin motion can they believe that they will depart without 
detecting some nefarious attempt upon trunk or bandbox. Infants, 
infirmity, old age—conditions that in ordinary life call forth our 
tenderest consideration—are looked upon as interloping nuisances. 
All are alike utterly selfish. In omnibus travelling, when a lady or 
an infirm person appears at the door, several hands are held out to 
assist the intruder in effecting an entrance ; but no such courtesy is 
practised by railway trave llers. Of course there are exceptions, but 
as a general rule, every one for himself, and sauve qui peut, form 
the by-laws of the passengers. In this way, every one is conscious 
of a departure from his usual habits, and of a consequent disturb- 
ance of his general health. It behoves, then, the directors of rail- 
way companies to bear this abnormal ‘sti ate of their passengers in 













































mind; and to provide, as best they may, by contrivances and con- | 


veniences, a mitigation of the dise omforts and disorders of travel. 
For many years it was judged impossible, and injudicious even if it 
were possible, to furnish the engine-drivers with any protection 
from wind and weather; and, just so, it has hitherto been deemed 
expedient to make second and ‘third class travelling as uncomfort- 
able as possible. But the engine-drivers have since been furnished 
with a screen from the wind, which is pierced for two large spee- 
tacles; and on the railways which diverge from Carlisle they have 
been further eared for by the provision of a covered hood witl 
sides, which consideration has been attended with beneficial results. 
It may be of service to inquire how far the same progressive system 
might be applied to the benefit of the public. 

In the first place, let us consider the arrangements at booking- 
offices and stations at some of our large towns. At Shettield, the 
door into the Midland booking-oflice is exactly opposite the door 
on tothe platform, and midway in this channel of traffic is the pay 
place; so what with passengers rushing about, and others mob bing 
the tiny gap for tickets, and the porters wheeling luggage in and 
out, there tis a bewildering confusion. At Lancaster there is the 














same arrangement, with an additional complication rendered by the | 


same pay place being used for the issue of tickets for first, second, 


and —* ass passengers, and for the common passage for both | 


rival and departure. The scanty accommodation, only equal to 
that of a village station, is still more apparent upon the platform, 
whence passengers have to cross the rails in the uncovered station, 
and dodge between up and down trains arriving at the same time, 
whilst a “luggage train is hissing and wandering about the lines 
between them. The narrow escapes at this station have been “ ur- 
vellous. Before quitting it, we may add that the urinals are bad 
here, as there is no front slate division, or trough, but merely a 
small channel in the pavement, and water dribbling from a pipe ; 
the smell is very offe sive ; and the pavement always wet. Neither 
are the closets what they should be; and all are badly lighted both 
by day and night. Weare forced to speak plainly. 

At Normanton, where the night mail passengers, travelling both 
to the north and south, are turned out to ¢ hange, and detained two 
hours in the middle of the night, the station accommodation is, and 
has been, we know from experience, for years of the most con- 
temptible and temporary character. The platforms are so narrow 
that, in the bustle of ‘the interchange of mails and luggage, it is 
difficult to keep whole shins; and the utter want of provision for 
the comfort of passengers is most provoking. It is a matter of sur- 
prise that the public have submitted for so many years to such 
scornful neglect as that met with at this vilest of junctions. 

Where the iron station of the East Lancashire joins the wooden 
shed of the North Union Railway at Preston, the entrance for 
departures to such important places as London, Birmingham, Liver- 
pool, or Manchester, is actually through and in_a coke shed; and 
the whole station and waiting-rooms are pervaded with fine coke 
dust to a very grimy extent. The wooden roof of the station 
is so low that a porter arranging lug » on the top of the car- 
riages has to dodge between the tie-beams, and is in imminent 
danger of losing his head, by the jerks of coupling the carriages, or 
should the engine driver cause the train to make the least move- 
ment. The book-stalls at the departure side for Carlisle are very 
much in the way. These useful adjuncts are placed where the platform 
is narrowest, and close to the booking-oflice loun; s about them 
impede the free passage of luggage and passeng md make con- 
fusion worse phar mont led. H again the closets are in a most 
filthy and disereditable state—blu 
without light and without water. These 
be one of the first consider: ng of railway manag 
should be thoroughly lig shted, oth in the day ti and at night ; 
well ventilated, : | - The exe ’ 
worry of i id irregu 
are frequently the cause of dia cy, and every possible 
convenience should consequently be provide rien, Women, 2n 
children. The accommodation of this kind at the central New- 
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castle station may be well commended for an example, the buildi 

being extremely lof md well ventilated, and the apparatus seli- 
acting. ( hloride « H is f eel, used asa purilyi ie ere being 
sprinkled over the backs and sides of the slate compartments, and 





on a portion of the The clesets here, however, are iusuf- 
ficiently lighted 1 

At the handsome 
respects, with its w 
filter, handsome Got 
Wwaiting-rooms, with printed direct 


none but first-class passengers should use the 






m of Carlisle—so well ordered in many 
roomy platforms, dr -fountain and 
baa quetins hail, refs nent-rooms, and 
- doors to each, that 
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but the second-class passengers the s nd-« a is s; and, with 
framed notices. to beware otf pi piped: ts, and that the co i 
** not be responsible fi » left on the pl tt mis or in waltir 





rooms,”’—the urinals hav ashy channels on the payvemet 








running water in a trough : should be; aud the doors to the closets 


} with the waste steam from the engine. 
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and nothing but a uscless, dangerous, spiked iron-lar, where the | 





are without any privacy, opposite to these, and the tee are badly 
lighted with borrowed light. At Derby, at Berwick, and at W inder- 
mere, these conveniences are all dirty, worn-out, and ill-devised. 
At the Snow-hill station of the Great Western Railway, at Birming- 
ham, the great temporary wooden shed has not yet been supe rseded 
by the permanent structure that two or three years ago was thought 
likely to eclipse its mighty rival, the North Western in New- 
street ; and the temporary urinals on the upside have all these years 
been but temporarily divided from the parcels or left luggage office, 
by a thin plank; and the clerks, oppressed by the terrible stench, 
have been heard to express a hearty wish for a visit from a nuisance 
inspector or a board of health. The new station at Darlington, for 
many years likewise of a temporary character, on the other hand, 
deserves great praise. It has been entirely rebuilt, with the great 
and useful feature of an enormous platform, admitting of free mo- 
tion, and from which the various offices and rooms are easily dis- 
cerned ; indeed, all the accommodations are of a satisfactory de- 
scription. 

Next let us consider the classification of passengers. Felons in 
custody of policemen, and madmen in charge of keepers, are com- 
monly conveyed by second and third-class carriages : however un- 
desirable as fellow-passe1 5, they are not necessarily in an unsa- 
nitary condition; but the case is different with ud to reapers. 
For instance, a whole tribe of Irish reapers, every individual of 
whom was armed with a murderous-looking sickle, was recently 
crammed into a carriage on the Great Western line, in which were 
two other occupants, a young lady, who nig rht have been a timid 

governess trav Hing to her = and a well-dressed, middle- 
noel man. The clothes these Irishmen wore had probably never 
been taken off during the whole harvest season, as reapers are 
given to sleeping in outhouses; and every man on entering gave 
utterance to a fiendish Ojibbeway howl, and brought out his pipe 
and smoked. Again, on the Lancaster and Preston line, as the 
train nears Preston, the carriages gradually filled with the 
working classes—decently behaved folk. Only the other day 
two foul-mouthed, foul-smelling navigators were introduced into 
a carriage full of respectable third-class passengers. They had 
not been seated many minutes before one of them—but we 
must omit the detail. Country clergymen, with small livi 
sometimes are necessitated to travel third-class; but there is no just 
reason Why they should be cooped up in a small space with a shep- 
herd and /his musky-smelling collie dog, or with a gamekeeper 
carrying to a country seat two young badgers in a henape r. These 
instances point to the want of ae ompartment in third-class carriages 
set apart for such rough customers. Take another case, in second- 
class carriages. After travelling all night from the north, and pay- 
ing a fifty or sixty shilling fare, the door of the compartment is 
opened in the chilly dawn, and a lot of working men, in their work- 
ing clothes, are thrust in, in greater numbers than there are seats 
for, This is a common practice by the night mail on the North- 
Western, and may be looked for as a matter of course on nearing 
London early on Monday morning. Being so usual an occurrence 
there is less excuse for the absence of proper provision for both 
parties. It is as unsanitary for the artisans to be crammed into a 
small compartment in w hich a couple of travellers have been shut 
up all night as it is for the occupants of it, who have paid a second- 
class fare, and natur: uly expect some degree of comfort, to be thus 
roused and chilled, and then stifled. 

Another annoyance, in a second-class carriage, that might be 
avoided, is the transit of railway officials (probably timekeepers), who 
let themselves in and out with keys at every station. A carriage 
full of gry was thus disturbed in the course of a ride from 
Neweastle to Carlisle about twenty-one times; and, as there is no 
fast or through train on this linc, there is no option at present but 
to put up with similar inconveniences. First-class carriages are by 
no means exempt from more serious horrors; but these fall gene- 
rally upon unprotected ladies. 

The seats of second and third-class carriages might be made gene- 
rally much more comfortable: those of the second-class on the 
Neweastle and Carlisle line, and a few on the Great Northern and 
North-Eastern, may be excepted from this suggestion, as they are 
wready comfortably cushioned both on the seats and the backs. But 
this exception proves the practicability of the suggestion, as do the 
carriages on foreign railways. Consider the biting cold of a winter's 
journey, with ns but a thin plank between the passengers and 
an atmosphere several degrees below zero. Consider, too, the punish- 
ment of being jolted, tossed, and churned upon hard boards in 
second-class carriages of express mail trains, particularly in the 
dead of the night, as in the ride from Leicester to Chesterfield, when 
there is no stoppage: the speed is that of fifty miles an hour, the 
last carriage lightly laden, and there is no break-van! This same 
frightful oscillation is also noticeable ‘upon other lines, and is attri- 
buted by the stricken passengers to imperfect springs or imperfect 
screwing up of the same, 

Some carriages are still without ventilation. It is hardly neces- 
sary to say that every carriage should be properly ventilated, quite 
independently of the likes or dislikes of individuals to effect this 
object by means of the windows. ‘This sanitary necessity should be 
arranged so as not to incommode any occupant, but to be a benefit 
to all; when the windows could be left to the management of caprice 
with less injurious results. 

The warming of carriages is a subject that we may confidently 
expect wili be speedily take n into consideration, a scheme has 
been broached which proposes to heat all the carriages in a train 
This clever and economical 
adaptation, as we recently mentioned, has been tried experimentally 
by the London and North-Western at Wolverton with satisfactory 
results. The warming of waiting-rooms requires a word. In most 
of these the fireplaces are flush with the wall, as in ordinary house 
rooms, so that but a very limited number of persons can approach 
them at a time; but at Oxenholme, and a few other places, open 
fireplace stoves project into the room beyond the chimney-breast, 
and are surrounded by stone fenders about six feet long and wide, 
upon which a great many persons can warm their feet at once, 
Fire-brick backs, sides, and hearth give out additional heat; and 
this, therefore, is an excellent arrangement that might be extensively 
developed with great advantage. 

The conveyance of fish trains by the night mails can scareely be 

considered a salubrious arrangem« ‘at for the passengers; but if they 
were always attached to the e nd of the passenger carriages the evil 
would not be of much account except in hot weather. But flashin 

past the telegraphic posts at r: ypid speed on the North East rn Nail- 
way, and dreaming “ contingent accidents, the companionship of 
live lobsters and crabs, cods, “he rrings, and haddocks, with a fishy 
smell pervading all the carriages, appears an additional disagrecab le. 

The want of communication between the guards, passengers, and 
engine-driver is an acknowledged piece of gross neglect ; and itis to 

» hoped that, among the railway appliances the forthcoming Inter- 
national Exhibition may call forth, this very important particular 
ay be developed. Thu n vere exhibition of such contrivances will 
2 of service, as it will show the public that man’s ingenuity does 
not stop short at this stage, and that it is sole ly owing to raily ay 
parsimony that life is frequently lost, and still more frequently 
jeopardi ° Extra eare » most required in excul 
i . On the Great We a short time since, « 
by a piercing scream of the engine whistle, the passen 
looked out of window and saw that the engine 
ing up stone and gravel in an {extraordinary manner. ‘The 
train was brought to a; | till, and a large iron bar disentangled 
from the wh wels of the engine; having been caught up from the 
line, across which it h ad been ’ probab ly placed wilfully. After a 

rapid survey of the engine, the driver started off again at full speed, 
regardless of consequences; only alive to the fact that it was an 
excursion train, in the way of ordinary traffic, and must be got out 
of the road at all risks. Had the bar caught in the wheels of a pas- 
genger-ca) or of the guard’s van,a casualty might have occurred, 
as neither passenger not guard could have communicated with the 
engine-driver: as it was, the screams of the engine-whistle made 


the guards at both ends of the train put on the breaks, and the train 
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was thus timely brought to a standstill. As we frequently see re- 
wards posted up for the disc overy of persons placing impediments on 
the line, we may assume that this diabolical trick is not an uncom- 
mon one, 

Excursion trains require considerably more attention. In the 
first place, the trains that are sometimes at carriages long are 
made up of superannuated vehicles that are too old and shabby for 
the regular traflic, with a blind trust in chance that the said carriages 
will be able to bear the journey in safety; and not enough super- 
vision is exercised by the guards in the matter of the comfort 
of the orderly passengers. An (excursion train from Ne weastle 
to London occupies e sighte ‘en hours: the compartments are 
and smoking is tacitly allowed. In one compartment of ; i 
a recent return trip from London sat eight people and two children. 
Two tall strong north countrymen out of the namber began, directly 
the train started, to eat, and « irink, and smoke, and smoke, and eat, 
and drink, which varied performanc es they carried on without 
interval for the whole eighteen hours. <A ‘Temalo passenger, the 
postmistress of a large town, was made so terrib ly ill by the smoke, 
and her modesty so outraged by the conse quences of her illness, that 
she wept for shame. A closer scrutiny should be exercised as to 
the practice of smoking among the passeng 

The gourd-tike growth of the railway system requires a corre 
sponding attention to sanitary appliances and conditions; covered 
stations, so that passengers should not get di ump and wetfooted on 
ent ering, changing, or quitting 4 carriages ; waiting-rooms, made 
warm and comfortable in the winter, and clean and cool in the 
summer; roomy and convenie utly-disposed booking offices and 
platforms ; well-ventilated carriages, properly ¢ ushioned, and more 
liberally supplied with daylight by means of a freer use of plate 
glass at the sides and angles of the carriages; and well warmed in 
cold weather, and well lighted at night with something more 
efficient than the old-fashioned oi] lamp lights now in use that are 
frequently extinguished on the road; a well-organised communica- 
tion with the guard and of the guard and driver; pood self-acting 
closets at every station, made very light and pt serupulously 
clean; contrivances to do away with, or dealen. as much of the 
noise as possible, as well as of the oseill tion an jerking of the ear- 
riages ; and an efficient system of breaks ; sor siznals not likely to be 
continually out of order, Not the least social benefit that we might 
expect from the Intern: ation: il i shibition | would be such introdue- 
tions based upon our thirty years of railway experiences as would 
insure the comfort, safety, and health of the public on railways. 
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LAW INTELLIGENCE. 


COURT OF QUEEN'S BENCH—Tuvrspay, Nov. 21 
(Sitting in Banco, be fore Lord Chief Justice CockBuRN, Justices 
Wicutman, and Buacksunrn.) 





SIMPSON Uv. WILSON, 


Mr. J. A. Russett moved for a rule calling upon the defendant 
to show cause why he should not permit the plaintiff and his wit- 
nesses to inspect his works, and the mode in which he manufactured 
his Magenta dye, and why the plaintiff should not take specimens 
of the dye so manufactured by him. The application was made 
under the 42nd section of the Vatent Law Amendment Act 
(the 15th and 16th Victoria, cap. 83). The plaintiff was the 
assignee of a patent granted to a person named Medlock, for 
improvements in the manufacture of red and purple dyes; and 
he had brought an action against the defendant for an infringe- 
ment of that patent, in which action issue had been joined, and 
notice of trial given. One of the component parts of Me dloe k’s dye 
was dry arsenic acid, and, as specimens of the defendant's dye had 
been proved, on analysis, to contain arsenic acid, there was some 
reason to believe that the defendant was infringing Medlock’s patent. 
‘The plaintiff, therefore, wished to have leave to inspect the defend- 
ant’s process, and to take specimens, 

Mr. Justice Blackburn said there was a case in the Exchequer, 
where it was decided that that was beyond the authority of tho 
Court to grant. 

Mr. Russell said the case referred to “= that of the “Type 
Founding Company v. Lloyd” (5 H. and N., 192). 

Lord Chief Justice Cockburn said the learned counsel had better 
tuke a rule.—Rule nisi granted. 








MEepITERRANEAN 'TELEGRAPHS.—We are informed that a conven- 
tion has been signed with the Italian Government allowing English 
clerks to be placed in all the principal telegraph-oflices throughout 
Italy, whereby it is hoped the irregularities hitherto existing will be 
obviated, We hear it is intended to maintain a telegraph steamer 
constantly in the Mediterranean, for the speedy repair of any injury 
that may oceur to the Malta and Alexandria cable, and that this 
vessel, When not otherwise engaged, will be employed carrying 
mails, goods, and passengers between the different stations, 
and, possibly, between this island and Corfu, if the Government 
will contribute a subsidy to assist im defraying the expense. 
The obvious advantage to the Government of maintaining 
steam communication between two such important garrisons and 
naval stations as Malta and Corfu leads us to hope that it will not 
lose so favourable an opportunity of obtaining this desideratum, 
which would at the same time be of great service in promoting the 
commercial and social relations of the two islands. We understand 
it has been decided to replace the present land lines of the Malta and 
Alexandria telegraph at Benghazi, now erected on poles, by a portion 
of the submarine cable, which is to be laid underground for the greater 
security against accident, either from the weather or mischievously- 
inclined persons. ‘This cable is to be conveyed to Benghazi in a 
sailing Vesse 1, and laid as soon as possible. Messrs, Glass, M1liot, 
and Co.'s telegraph screw steamer Berwick left again on Friday last 
for Marsala and Cagliari on her way back to Englund.—Malta Times, 
Nov. 14. 

Steam Cuitivation iN Lixcouxsuime.—Mr. Robert Walkington, 
of North On msby, thus gives his « xperience of steam culture :—*“ | 
began to cultivate some rough land for turnips: | ran it over + yen 
a five-tined Smith's patent cultivator, about 74in. deep. 1 could go 
over 10 acres in a day very well: 1 did 64 
over, and | did the same 64 acres over in four days a second*time, 
making long days. This autumn | broke up 30 acres 
Wheat twice over in ten days, and 40 acres of wheat stubble once 






acres in six days once 
ol seeds lor 


over in ten days, making as lullows :— 
Ist time, 6# acres, 74 inches deep, in 6 days, 


2nd ,,  , § ” > a 
Ist yy wo» «6 » 6 » 
2nd 5, 35 » Of ” 4, 
Ist 45 0 , G ”» 4» 
238 24 days. 


I did 230 acres in twenty-four days. I had a 10-horse engine made 
by Robey and Co., Lincoln. I consider tieir engines to be the best 
for steam culture, having more power Ww ith the 
I recommend them, My expenses were as follows :— 





sume Cost of cual, so 


£ «a. d, 
First 128 acres, Wages... «2 e+ oF «+ «© eof oo 9 6 YW 
Coaland oil .. .. . 60 *» eo «© oF oo o¢ of BH © 
Ke ond 110 acres, wages = ss 8 te oe ee oo ae EB-S.S 
Cenl amd Gl sc. cc 0 @6 #0 co #0 «8 cs cf of &© @ © 





2 0 6 

I consider I could not have done the saine work with less than 230 
pairs of horses at 7s. per acre; so I find my expenses with steam will 
show a great saving :— 


gee @, 
Cost of horses oo 00 0s ee os oe ce oe ce oe SU10 O 
Cost of steam oo 0s 08 we 88 08 se co ef 2 U0 6 
£51 9 6” 
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JONES’ BREECH-LOADING FIRE-ARMS. 


Tis invention, by Henry Jones, of Birmingham, consists of 
improvements in such breech-loading fire-arms as are opened at the 
breech by the barrels turning on a joint on their under side, the 
open ends of the barrels being thereby raised from the face of the 
break-off. The charge being introduced into the barrels at their 
open ends, the open ends are again brought against the face of the 
break-off and closed. 
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Fig. 1 represents a plan of the under side of a portion of a fire- 
arm having the arrangement employed for fire-arms having bar- 
action locks, the tumler or griper and parts connected with it being 
constructed according to the invention; and Fig. 2 is a side elevation 
of the same. Through the body a, of which Fig. 3 is a plan of the 
under side, and Vig. 4 a plan of the upper side, an axis 6, shown 
separately in Pig. 5, The said axis b also passes through 
the trigger plate of the gun. On the lower end of the axis } the 
arm or lever ¢ is fixed, by which the locking and unlocking of the 
gun is effected. On the upper end of the axis 6 the tumbler or 
griper dis situated, the tumbler being made in one piece with the 
axis 4, and put in its place from the inside of the body a, instead of 
from the outside, as is necessary in the ordinary construction, The 
tumbler dis represented in its place in the body, Pig. 4, and trans- 
verse section, Fig. 6, taken through the dotted line in Fig. 4. By 
putting the tumbler or griper in its place from the inside of the body, 
as deseribed, much less of the body has to be cut away, and the 
body is consequently stronger. On the lower end of the axis 6 is a 
lifter marked ¢, e?, shown separately in Fig. 7, which lifter is fixed 
in its place by a serew washer f, shown separately in Fig. 8. The 
lifter ¢, ¢, fits on a square part of the axis 6, and consists essentially 
of a small projecting inclined arm e?, which, when the arm or lever 
eis made to unlock the barrels /, strikes against the incline g on the 
back part of the lump 4 of the barrels é The form and position of 
the incline gon the lump / is best seen in Figs. 9 and 10, Fig. 9 
boing a plan of the under side, and Fig. 10 a side elevation of the 
end of the barrels & By the striking of the part e? of the lifter e, e*, 
against the incline g, when the barrels 7 are unlocked, the breech 
ends of the barrels ¢ are raised so far from their seat that they can 
be readily moved by the hand. ‘The screw washer /’not only fixes 
the lifter e, e’, in its place, but also keeps the tumbler d to its bear- 
ing, and regulates its bite. The upper face of the tumbler d is flush 
or nearly flush with the face of the body a, as seen in Fig. 6. When 
the arm or lever ¢ is in the position represented in Fig. 2, and the 
lifter e, e2, is in the position represented in Figs. L and 2, the barrels 
tare locked on the body a, their open ends being closed by the 
break-off 4. When the arm or lever ¢ is turned so as to bring the 
part ¢? of the lifter e, against the incline g on the back part 
of the lump /, the barrels i are unlocked from the body a, and 
the said barrels lifted, as hereinbefore explained, from their 
seat. After the barrels i have been charged, and while shutting 
them down upon the body a, the incline g on the lump h 
strikes against the part e? of the lifter e, e?, which part e¢? is, 
when the barrels are unlocked, immediately under the incline g, and 
the action of the incline upon the part e? sets the lifter e, e?, and lever 
¢ in motion in the direction proper to fix the barrels. By applying 
the hand to the lever ¢, so as to continue the motion which has been 
communicated to it by shutting down the barrels, unti! it is brought 
into the position represented in Fig. 2, the locking of the barrels ¢ to 
the body @ is completed. The action of the tumbler d resembles 
that of guns of the ordinary construction. The motion of the arm 
or lever cis limited by astop eon the under side of the lifter e, e% 
coming against the end of the slot / in the body a. 

Figs. LL and 12 represent the modification of the invention pre- 
ferred for guns having back-action locks, Fig. 11 being a plan of the 
upper side of the body, and Fig. 12 a transverse section taken through 
the dotied line in Fig. 11. The axis of the tumbler m is prolonged 
above it, the proloyged part of the axis being marked x, and a centre 
plate o is fixed by serews in the body p, the surfaces of the to» of the 
axis n, the centre plate 0, and body p being in the same plave. By 
the use of the centre plate 0, additional support is given to tie axis 
of the griper mm. 





passes. 











Liverroo. AND Bristro..—Bristol was only provided with floating 
docks at the beginning of the present century, long after Liverpool 
had overcome the difficulties of the Mersey and provided for itself a 
system of docks now considered superior to everything else of the 
kind in the kingdom.—-Lives of’ the Engineers, by Samuel Smiles. 

Surat Corron,.—In connection with the important question of 
turning Surat cotton to practical account, we have lighted upon the 
following rather technical but practical letter from a “cotton 
spinner”:—* A great deal has been written about Surat cotton, 
which is the very reverse of the truth. I cannot pretend to answer 
all the fallacies seriatim, but will simply state that in my mill, where 
there is not a bale of American cotton at the present time, good 30's 
twist, and all counts of weft from 32's to 38's, are spun entirely from 
Surats; and | also know another mill where 40's weft, which stands 
high in the yarn market, is spun entirely from Surats. ‘These facts 
will be a complete answer to those parties who, not understanding 
their business, say that medium counts of yarn cannot be spun from 
Kast Indian cotton. 1 can only say, give us plenty of Indian cotton, 
of the staple of some of the samples I have seen in the possession of 








the Cotton Supply Association, and I for one do not care if 1 never 
see another bale of American cotton, al:hough my sole spinning is of 
medium counts.”. 








JORDAN’S APPARATUS FOR DRYING MOULDS AND CORES, 
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Tuts invention, by Charles Jordan, of Newport, Monmouthshire, 
relates to peculiar modes and apparatus for utilising the waste heat 
of cupola and other furnaces by applying it to the purpose of heat- 
ing and drying moulds, cores, and other articles. 

In applying the improvements to the cupola furnace the top of the 
furnace is covered with a double or internal and external hood, 
dome, or cowl of cast iron, the space between the internal and ex- 
ternal dome forming a chamber for the circulation of air or blast, 
which is driven or forced into and through it by a fan or other 
blower through a separate pipe from that which conveys the blast to 
the furnace for the purpose of combining with the fuel to melt the 
iron. The ignited and heated gases from the furnace are by the 
action of the blast forced through the furnace and driven against the 
soffit or hollow of the dome, and, having no outlet there, are forced 
through a series of side flues situated below the hood into the space 
or chamber formed between the external hood and the surrounding 
brickwork, and finally to the chimney or stack, and in_ passing 





around and over the external hood heat also the latter. Divisions 
may be formed in the air chamber between the external and internal 
hood for the purpose of compelling the blast forced into the chamber 
to travel in a given direction on its passage from the inlet to the 
outlet, whereby it will be brought in contact with a larger area of 
heated iron. From the air chamber the heated air is conducted by a 
suitable outlet or outlets to the main pipe, which latterreaches to within 
aconvenient distance of the moulds, cores, or other objects to be heated 
or dried, whether placed on the foundry fioor, or in pits, chambers, or 





stoves,and the heated airmay be forced through or aroundsuch moulds, 
cores, or other objects, or it may be diffused uniformly throughout 
such pits, chambers, or stoves, which are for the purpose supplied 
with a regulating flue and dampers or valves. In using a pit it is 
preferred to conduct the heated air to a main pipe fixed in the 
centre or other convenient part of the pit, and an enlarged pipe or 
head secured to the top of such main pipe, and capable of being 
turned horizontally round its axis, is fitted with a number of smaller 
pipes with telescopic and swivel joints and elbows for the purpose 
of being lengthened or shortened to reach the various objects | 
through or around which the heated air is driven in an upward, 
downward, or such other direction as may best suit the object. The 
circulation of the air through the heated chamber of the dome, as 
well as the quantity of the air and the temperature inparted to it, | 
are regulated by suitable dampers, valves, or other means. The | 
outlet from the air chamber of the dome may consist in a pipe or 
series of pipes, or in an annular chamber cast or fixed to the dome 
at the base, or at the top, or at any other place, as best suited to the 
shape and construction of such dome, hood, or cowl. 

Fig. 1 is a vertical section of the cupola furnace. A is the 
interior of the cupola, which is charged through the charging 
place A!, before which the usual stage or platform is fixed; B, 5, are 
the ordinary blast pipes in connection with the culvert from fan C. | 
The ignited and heated gases are driven into and against the soffit 
of the internal dome D, as indicated by the arrows, and after 
circulating through it escape through the side flues E and enter the 
space or chamber F formed between the external hood D! and | 
the fire-brick lining G, and after passing around and over the ex- 
ternal hood D", finally escape through the stack H. ‘The air or blast 
to be heated in the air chamber D? of the dome is conveyed to it 
through the feed pipe I, and after circulating through it enters the 
heated air main pipe K. 

Fig. 2 is a vertical section of the drying pit in which the moulds 
for pipes are placed. The pipe K coming from the dome D, D', 
reaches to an enlarged upright pipe K', fixed upon a pedestal or 
pillar L in the centre of the pit M. ‘lhe top of the upright pipe K' | 
is titted with an air chamber or head K*, which is made to turn 
round its axis in order to facilitate the connection between the ends 
of the branch pipes N, N, fixed to the head K? and the moulds 
which have to be dried. The moulding boxes with the moulds O 
and 0! are placed vertically upon stands P and P', and the hot air is 
forced in from the top in adownward direction. An iron plate with 


an aperture to receive the end of the branch pipes covers the moulds | pe 


and prevents the escape of the hot air in that direction. Thestands P | 


| de Boulogne is made to compress a certain volume o 
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and P! rest upon the hot air culvert Q, which passes round the pit 
and the circulation of the hot air from the moulds to the hot air cul- 
vert Q, can either be stopped or re-established by means of slide pipes 
R and R’, the lower ends of which are made conical to fit into cups 
8 and S', fixed to thej bottom of the hot air culvert Q. The slide 
pipe R is represented as raised, thereby allowing the hot air to pass 
through the mould O and into the culvert Q. The slide pipe I is 
shown as lowered into the cup S!, and cutting off the communica- 
tion between the mould O' and the hot air culvert Q. The hot air 
culvert or flue Q is fitted with the necessary dampers or regulators 
not shown in the illustration. 

Fig. 3 is a vertical section of a pit with the main hot air pipe K 
leading to a short upright pipe K! fixed in the centre and at the 
foot of the pit. The upright pipe K! is fitted with a revolving 
head K*, and branch pipes N, N, which latter terminate with elbows 
turned upwards. 

Fig. 4 is a vertical section on an enlarged scale of the upright 
pipe K', head K?, and branch pipes N, N, shown in Fig. 3. 


Tue Warrior.—The Warrior arrived at Spithead on Saturday 
from Plymouth Sound, having made a splendid run from anchorage 
to anchorage in ten hours, nine of which were at full speed clear of 
the breakwater of the Sound to St. Helen’s Roads, the tide being 
unfavourable nearly the whole time. The maximum speed during 
the day was 17} knots under steam and plain sail to royals, with the 
wind on the port quarter and smooth water, the revolutions of the 
engines at the time being 54}. 

Tue Agvuarium.—The Deédats has published an article on the 
aquarium of the Jardin d’Acclimatation by its constructor, M. Alford 
Lloyd. Although we treated of it at some length a short time ago 
there are certain passages in M. Lloyd’s paper which warrant our 
returning to the subject once more. M. Lloyd declares this aqua- 
rium to be the largest ever constructed, being 40 metres in length 
and 10 in breadth. The compartments have received a northern 
exposure, to avoid the inconvenience of having the temperature of 
the water too much heated by the rays of the sun; and for the same 
reason no windows have been pierced through the southern wall, so 
that the aquatic animals enjoy all the desirable coolness, while the 
spectator has the advantage ob a subdued light necessary for distinct 
vision. The quantity of sea-water employed in the ten compart- 
ments reserved for marine animals is about 22,700 litres; and this 
water is never changed ; it is only made to circulate incessantly in 


| the compartments by means of a pressure obtained in the following 


manner :—A current of water obtained from the supply of the Bois 
air, which in its 
turn exercises a pressure on the sea-water contained in a close pipe 


| situated below the level of the aquarium; by this pressure the sea- 


water is made to rise, and to enter, charged with air, into the com- 


| partments, while an equal quantity of water flows eff through a 


waste-pipe, whence it passes to a filter, and then to a subterranean 
reservoir, whence it returns to the compartments as above described. 
Besides this method of providing the inmates of the aquarium with 
the oxygen necessary to maintain life, another is employed, viz., the 
vegetation of plants, which, while they absorb the carbonic acid pro- 
duced by respiration, emit oxygen at the same time. There is also a 
contrivance in the aquarium for raising or lowering the water in the 
compartments, so that an artificial ebb and flow may be produced. 


| The diminution of the sea-water caused by evaporation is remedied 


by the addition of river water, which is sufficient, as the saline in- 
gredients do not evaporate. M. Lloyd advises the public not to 
feel disappointed at the absence of large fish or crustacea in the 


| aquarium, since such creatures would require a compartment to 
| themselves to prevent their committing havoc among their smaller 


companions. Again, the inmates of the aquarium must not be fre- 
quently changed,the object being precisely to have the same indivi- 
duals before our eyes in order to study their habits. Lastly, the 
aquarium, like everything else, requires time in order to arrive at 
rfection, since vegetation is necessarily slow, and cannot be ready 
at command. 
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RIDGE’S BOILER 


Tne nature of this invention, 
by Samuel Ridge, of Hoviley 
Bridge, near Hyde, Cheshire, 
consists, first, in certain improve- 
ments in the construction and 
arrangement of apparatus for 
indicating the level of the water 
in steam boilers. Secondly, in 
an improved mode of construct- 
ing valves for steam and water. 

Fig. 1 is a front elevation, 
partly in section of an appa- 
ratus for indicating the level of 
the water in a_ steam boiler, 
constructed according to the pre- 
sent improvements; Fig. 2 is a 
side elevation of the same, also 
partly in section; and Fig. 3 is 
a plan in section of the same, 
In these views a is the glass 
tube of the ordinary construc- 
tion, which is supported in the 
fluid column 3}, part of which is 


AW 
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cut away in front to allow the 
indications on the glass tube to 
be seen. The side pipes 5! and 
6? are cast with the column 3, 
and they are bolted to the front 
of the boiler in the usual man- 
ner; each side pipe is provided 
with a double valve c, shown 
in Fig. 3, consisting of anannular 
steel or other hard metal plug, 
acting alternately against the 
seatings c! and c*, made of cop- 
per or other suitable metal; the 
lower part of the column 3 is 
closed by the nut d, which holds 
the glass tube in its place, and 
the upper part of the glass tube 
is held in its place by the nut d! 
and bush d?; a pipe is connected 
to the nut d!' for carrying off the 
steam and water when it is 
requisite to blow off. In Fig. 3 
the valve c is closed against the 
seating c!, thereby allowing the 
water and steam from the 
boiler to enter the glass tube 
a through the passage a! as indi- 
cated by the arrows, but when 





it is desirable to blow off, the upper valve c is closed against | 


the seating c!, as shown, by turning the hand wheel c? at the 
end of the screwed spindle c‘, and the scum and other im- 


purities are conveyed away through the pipe connected to the | 


nut d', without passing through the glass tube as now custo- 


mary; the valves and glass tube are, therefore, not liable to | 


be injured by the impurities in the water. When the upper 
valve c is closed against the seating c*, the lower valve is opened to 
blow clean water from the boiler through the glass tube. The valve c, 
above described, being hard and sharp at the annular part acting 
on the seating, is peculiarly adapted for being used where im- 
purities of any description pass with the water or steam, as the 
valve will cut through or push aside any impurities adhering to 
the seating ; it may, however, be used for any purpose where valves 
are required. 


Fig. 4 represents, in section, a mud valve constructed according | 


to the improvements ; in this case the valve box e is bolted as usual 
to the lower part of the steam boiler. ¢ is the valve; c!, the seat- 
ing; c‘, the spindle which is acted upon to open and close the valve 
by the lever c, in which isa socket for a handle, or the valve may 
be acted upon by a worm wheel fixed to the valve spindle in which 
gears a worm fixed to a shaft having a handle, which is brought 
into any convenient position for being turned round by the 
attendant. 





HILL’S CLUTCHES. 
Tussz improvements in clutches or connections for machinery are 
by J. R. Hill, of 7, Duke-street, Adelphi, and are such that any kind 
of work being performed may be thrown off within one revolution 
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of the driving shaft or wheel, however great the resistance may be 
with the same facility and ease as in very light work. The Figures 
show the application of the invention to the case of a shaft driving a 
wheel. Fig. 1 is a side view; Fig. 2, edge view of wheel and 
clutch; Fig. 3, a plan of the same; Fig. 4,a section of the clutch 








| drive a shaft. 


FITTINGS. 


== 


ee 


H 
: 
i 
: 
: 
t 
H 
5 
Ny 
: 
: 
t 
i 
H 
N 
t 
H 
: 
; 
: 
N 
3 


with the bow only ; Fig. 5, part of a wheel with mortice for driving 
pin; Fig. 6, front view of disengaging arm. A represents the 
shaft; I, arm or lever fixed in the shaft; C,a tooth or any other 
form of wheel; D is a bow for transmitting the power from the 
wheel or shaft. In the case of the shaft driving the wheel the ends 
of the bow are attached to the ends of the cross arm at a, a, by joints 
sufficiently loose to allow the part of the bow at d to be drawn 
from the wheel into the position shown by the dotted lines b 
in Fig. 2. The part of wheel in Fig. 5 shows a mortice c, in 
which is fixed a projecting pin by which the wheel is driven 
when the bow at d is close to the wheel, but when drawn out 
it passes the pin, leaving the wheel at rest whilst the shaft and bow 
revolve. This clutch is disengaged by the top of the lever E being 
brought within the line of revolution of the top of the bow d and 
against the side of the wheel, so that as the wheel is driven around, 
the wedged-shaped top of this lever E forces the bow from the 
wheel when it remains at rest. This lever E is fixed on a shaft e, 
having a handle, or of any other convenient construction, and fixed 
where most within reach. Fig. 6 shows the other view of the lever 
E, the upper double incline / being for throwing off whichever way 
the wheel may be revolving. The arm and double incline or wedge 
gis for the purpose of throwing or putting into gear by its being 
drawn out into the line of revolution of the projection h, formed on 
the outside of the bow; therefore, if the lever E is moved from the 
wheel it connects the wheel with the shaft, but if moved towards 
the wheel it disconnects. In providing to drive machinery wherein 
there is intermittent resistance, it may be necessary to confine the 
arm and bow to the wheel, to prevent the wheel from overrunning 
or moving faster than the arm or bow at the pauses of non-resist~ 
ance, and then being overtaken with a knock or “back lash” when 
the resistance returns. To meet this case, the catch & is introduced 
into the bow, as dotted in Fig. 1, also a different kind, see Fig. 4, 
being ona pin at i, the bow in this case being made of two thick- 


| nesses, with the catch in the middle, or laid in a recess with 


a spring to keep it out at all times, except when the pin of the 
wheel is passing over it. The bow D is kept in its position when 


| clear of the wheel by the friction of a suitable substance fixed in the 
| end of the branch j of the arm, producing sufficient rubbing pressure 


as to keep it in the line in which it will be placed by the disengaging 
lever E. For disengaging small wheels it may be found more con- 
venient to put one lever for throwing off, as G, in Fig. 5, and another, 
H, for throwing on, connected by a rod I, which will close the 
clutch at a greater proportionate distance from the driving pin in 
the wheel than in the former case, when a wheel is employed to 
The bow is jointed (also loosely) to the wheel with 
sufficient play to allow it to be drawn from the wheel, so that the 


| inner projection of the bow m may pass outside the end of the arm 
| which is fixed on the shaft, when the wheel will revolve, leaving the 


arm and shaft at rest. The outer projection of the bow at n is for 
the purpose of being operated on by the engaging and disengaging 


| lever or levers, as before described in the other case, as in this 


respect both bows are similar. This bow may be kept in its place 
also by the friction of a bolt or pin fixed in the bow, and to slide in 


| ahole in the ring of the wheel with sufficient resistance to keep it 


clear of the end of the arm when the shaft is thrown off. 


Tne Thames Iron Shipbuilding Company have just entered into 


, acontract with the Admiralty to supply forged iron armour plates 


forthe Royal Oak, 51, screw frigate, building at Chatham, at the 
rate of £35 per ton. The edges of each of the armour plates are 
to be planed. In addition to the contract of the Thames Ship- 
building Company, the firm of Beale and Co., Parkgate Ironworks, 
Yorkshire, have entered into a contract with the Admiralty to 
supply rolled armour plates for the same frigate. 

Notice has been given of the intention of an association to be 
known as the “ Waterloo Palace Company,” toapply to Parliament 
in the ensuing session, for an act of incorporation, and for autho- 
rity to “make and maintain an edifice or ornamental structure to 
consist principally of iron, glass and slate, with all convenient and 
necessary approachesg and other works and conveniences in con- 
nection therewith, which said edifice or structure and works will be 
made and maintained over and above the existing carriage-road and 
pathway of Waterloo Bridge.” 

Locomotive Buitpinag In France. — The Creuzot locomotive 
building establishment is executing an order for sixty-one engines 
(fifty-one of them being intended for goods’ traffic) for the Madrid, 
Saragossa, and Alicante Railway, the leading enterprise of the kind 
in Spain. Of the new engines twenty-one are to be delivered in 
the current year, thirty next year, and the remaining ten in 1863. 





By the end of 1863 it is expected that the company will have 
| 242 engines and 602 carriages on its system of lines, besides about 
| 3,000 trucks. 





RIDLEY’S STEAM GENERATORS AND SUPER- 
HEATERS. 

Tas invention, by John Ridley, of Stagshaw, Northumberland, 
is performed in the following manner:—Steam is generated by 
any ordinary known means, and then passed through a valve into 
a superheating coil or set of tubes or other superheating apparatus ; 
the valve is for the purpose of preventing the pressure of the 
steam reacting upon the boiler in which it was generated. Also, 
while steam is admitted, water is forced into the coil of tubes or 
other superheating apparatus, and the steam from the superheating 
apparatus is applied to drive engines, and for other purposes for 
which steam is applicable. Thp quantity contained in the super- 
heater is sufficient for one sings of the piston, but need not be 
exhausted. The invention consists of two parts; first, of a valve 
or valves placed between an} ordinary boiler and a superheat- 
ing apparatus, by which, when the superheater is charged with 
steam, the pressure gained is maintained; then, by admitting 
a limited supply of water with the steam, when the apparatus 
is sufficiently heated, when an increased pressure may be ob- 
tained. The valves are so far self-acting as to close when the 
pressure in the snuperheater exceeds that in the boiler. In 
order to obtain this sufficient heat, the invention consists, in 
the second place, of an arrangement of pipes in two coils set 
vertically with a fire between them, and enclosed by water 
spaces. The coils are continued upwards from the annular fire 
space, and extend in a single row, arranged over a cone, the object 
being to prevent the air admitted from the top, as well as from 
the bottom, passing off except through the fire, where, mixing 
with the gases evolved from the fuel, their perfect combustion is 
ensured, and smoke thereby prevented. 
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Fig. 1 shows, in vertical section, so much of a steam generator and 
superheater as will be necessary to explain the manner in which the 
invention may be carried into effect. A is the boiler, and B the fire- 
box; C is a pipe by which steam is led from the boiler to the valve 
box D. This box, a detached view of which is given in plan at Fig. 2, 
contains two valves a, b, one for admitting steam, and the other for 
admitting water by the pipes D', D'!, to the superheating coils or 
tubes E and F. These coils are continued upward in one single 
row F', and are arranged over the cone F*%. The valves e, d, 
are so arranged that the supply of water or steam can be regulated 
as required by the eccentrics or crams 0, 0, Shown more particularly 
at Fig. 4, and whereby the valves may be kept wholly open or closed, 
according to requirement. It is essential that when steam is not 
passing through the coil water should be admitted therein through 
the lower valve. G is a valve tox, views of which ave given in 
plan and section at Figs. 3 and 4, into which pipes G', G', lead from 
the superheating tubes. The steam whieh passes by the steam 
valves from the superheating tubes is led to the cylinder of an engine, 
or for other purposes for which it may be destined to be employed. 
H is a tube by which fuel is supplied to the apparatus; the fuel falls 
into the fire space between the two coils of tubes E and F, and is 
prevented falling through by the fire-bars I, which are circular, K 
is a rod passing down the tube H, and carrying arms or stirrers L, L. 
A jogging motion is communicated to the rod K and arms L, L, 
which stir up the fuel and prevent it caking. M, M, are rings of 
metal arranged conically, and inclined to prevent the fuel falling 
through the chamber, and for directing it between the coils. N,N, 
are similar rings at the lower part of the chamber ; P, P, are tubes 
leading from the fire-box to the smoke-box Kt, by which the products 
of combustion pass off. 





Loss or anotner Ilvutn Sreamer.—The news of the loss of 
Messrs. Wilson's new steamer, Hebe, had scarcely been received 
before another telegram reached Messrs. Z. C. Pearson and Co, from 
Captain Vickerman, announcing the loss of their steamer Beatrice, 
which was only placed on the Rotterdam line on Sunday night, in 
place of the steamer Enchautress, which was lost last week with 
sixteen hands. She had been engaged for some time past in the 


Stettin trade, and was a favourite steamer on the line. She 
was of about 500 tons burden, and of 70-horse power. The 


telegram received states that the Beatrice, on arriving at Helvoet, 
was driven during a strong gale on to the stone pier there, rebound- 
ing from which she went on to a bank, from which she slipped into 
deep water, and sank in less than half an hour, her crew succeeding 
in saving themselves aud also part of the cargo. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





SAVING LIFE FROM SHIPWRECK. 


Sin,—I gladly send you enclosed sketch for a wave tug in response 
to your remark on the foot of my last letter. The readiness with which 
you offer to open the columns of your influential journal for the publi- 
cation of a plan to apply power from waves for assisting in the rescue 
of fellow-creatures, I trust will soon be imitated by the ready tests 
and trials undertaken by some of those whose time and means will 
allow them to do so. 





waves. Oblique surfaces provided on such a floating body 
will then be acted on by the motion of the water forming a 
wave. This motion being a reciprocating one, the oblique 
surfa-es must alter their inclinations also to obtain propulsion in 
one direction only. I propose to attain these requirements by the 
construction as illustrated. 'T'wo long boards (say 14ft. to 20ft. long) 
are firmly joined by wooden staffs or bars, similarly to a ladder. 
Floats or flat pieces of timber turn on these staffs quite freely 
between two limits, securing two oblique surfaces as required, and 
as represented by three views on a larger scale. ‘Two ropes are 
attached, as shown; tightening one rope more than the other, steer- 
ing is accomplished, the rudder of the boat tugged being quite loose, 
or fixed centrally. Suitably-shaped cork floats ought to be slipped 
over the ropes at intervals to buoy them up when very long. Such 
floats ought to offer more resistance on one of the ropes than those on 
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Referring to what I explained in my last letter as the nature of | the other, so that, in the event of the tug breaking loose, it may come 
waves, | will now call your attention to the particular motion of the | 


particles of water, when it will become clear in which way I propose 
some of this motion into a propelling one for tugging. 

- out the more scientific considerations, we may assume that 
the partieles f iming the front of a wave rise almost perpendicularly, 
and the particls forming the back or other half of the body of a 
wave are falling almost perpendicularly, In serew propellers an 
oblique surface 1s moved against water not in any relative motion, 
So, if we have water in motion, and let it aet on an oblique surface, 
which does not move in the same direction, propulsion is :ttained. 
‘lo prevent a floating body from rising and falling with the particles 
of the water of a wave, it must either have a hold on the lower stra- 








ium of water, or, as in reference te the present purpose for short | 


waves, it must be long enough to reach into two or 


INVERTED ARCH BRIDGES. 

Sin,—Your article on “ Inverted Arch Bridges” has induced me 
to send you some additional remarks on a subject of such interest 
and importance, with a view towards the further consideration of the 
analogous principles of the common and of the inverted arch, 
‘These two forms of arches are, perhaps, best distinguished as “ in- 
sistent” and “pendent” arches, the former term signifying that 
the arch stands upon, the latter that it is suspended by, its extre- 
mities. There are two simple ways of supporting a weight :—Ist, 
by placing it upon a pillar or other support; 2nd, by suspending it 
from a fixed point. Now, if the pillar and the suspeuding link 
were straight and vertical, the only limit to the weight would be 
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round again. The side-boards ought to be sharp on their top and 
bottom edges as well as on their ends. Ships’ carpenters or boat- 
builders will know best what timber to take, how to preserve its 
floating property best, and how to build strongest. The dark lines 
through the centres of the dotted floats are merely used in_ the 
illustration to show the various positions of the oblique surfaces 
more clearly. 

Probably some difficulties may arise in the construction or in the 
practical application of the tug, or may represent themselves now 
already to the judgment of experienced men. I hope you will allow 
some space for their enumeration, and for the suggestions how to 
overcome them, as I for one have never stopped at merely mecha- 
nical difficulties when the principle involved was sound as to a 
practically obtainable useful effect. C. Scui1ere. 


of tension is the same as would be produced by an equal expansive 
force acting also along its line of direction. 

This may seem, at first sight, paradoxical; but, in reality, it in- 
volves nothing more than the mathematical principle of action and 
reaction, Which, however, I have not made use of, as I wish, if pos- 
sible, to divest this subject from the complexity of mathematical 
investigation usually connected with it. The above principles will 
enable me to illustrate more fully the excellent examples given in 
your article. As you there state, “ In the suspended arch too little 
weight at the centre, and too much at the sides, would correspond 
with too much on the crown, and too little on the haunches of the 
ordinary arch, for in both eases the structure would fail by rupture 
at the side extrados and at the central intrados.” Fig. 5 represents 


FIC, 4, 








7p 
ig ES 
r| 
} \ Fic. 8. y 
4 Qe J 








! 
ae 
{ 
| 
! 


the resistance, in the first ease, of the pillar to compression, and, in 
the second, of the suspending link to tension, But let the pillar A, B 
(Hig. 1), and the suspending link (Fig. 2) be curved; the question 
is HOW no longer one of direct compression or tension, but of trans- 
Verse strain, sinee each support is subject to both compression and 
tension, the pillar tending to break across ps Vig. 3, the link as 
Mig. 4. Now the vertical line W (Fig. 1) is the line of action of the 

















weizht (W) supported. and is, in this ease, a line of pressure; 
while in Pig. 2 itis a line of tension. Henee it is important to 
notice that, in breaking across, a support recedes froma line of pres- 
st it approaches to a i tension; this is evid on 
comparing the tigures of the pillar and link before and after frac- 
ture, Also it appears that tho effect of the pressure on thecurved pillar 
is tho same as if the two points A and B had been drawn together by 


a force equal to the weight W; while the effect of the tension on 
C, D, is that of an equal foree tending to foree C and D apart from 
each other. Hence, the effect of pressure is that due to an equal 


contractile force acting along its line of direction, while the effect 


an insistent arch and Fig. 6 a pendent arch in this state, while 
Figs. 7 and 8 show the arches after failure. Now p. p, (Vi 5) is 
a line of pressure and, according to what I have shown above, the 
arch must, in breaking across, recede from this line of pressure, but 
since the line p, p, lies towards the intrados of the haunch and the 
extrados of the crown, the arch, in failing, can*only fulfil these eon- 
ditions by the haunches rising, and the crown falling, and, accord- 
tae a . ; . 



























this takes place (Fig. 7). The line of tens of the 

t arch (Fic. 6) sl an excess of on the 

es, Stat corre i vou to an 

on the crown t i . Now, 

s I have shown. the aj the line 
of tension, and this it can o wn yielding inwardly 


and the haunches outwardly, The analogy of the two 
cases you cited is now shown, since Fig. 8 is the inv erted fae simile 
of Fig. 7. The parallelism of the other two cases is shown in 
Figs. 9 and 10, where there is excess of weight on the haunch of 
the insistent and on the crown of the pendent arch. 
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9), in failing must recede from the line of pressure, p, p, and it 
vident it can only do this (Fig. 11), as you accurately describe— 
“A joint in the keystone will open outwardly and one in either 
haunch will open inwardly.” The corresponding case of the pen- 
dent arch (Fig. 10, (Ze., excess of weight on the crown) must, in 
failing, approach the line of tension ¢, ¢, as is shown in Fig. 12 ; 
and again the analogy is proved by the similarity of Figs. 11 and 12. 
The lines of pressure and tension, instances ‘of which have been 
represented in the figures, may easily be determined for any given in- 
sistent or pendent arch by geometrical construction, or, better still, by 
experiment. But, having determined a curved line of pressure or 
tension, as long as they are regarded as such, their immediate effect 
upon the arch is by no means evident; by the help, however, of 
what I have shown above, viz., that lines of pressure and tension 
may be respectively replaced by equal contractile and expansive 
forces acting in the same direction, the effects will become self-evi- 
dent ; if,{for instance, in Fig. 5, instead of considering p, p, as a line of 
pressure, we suppose it to be replaced by an equal contractile force, 
drawing together the points a and b, ce and d, and drawing both a and 
c towards e, the actual effect of sucha line (Fig 7) follows asa 
natural consequence. Again, suppose the line of tension t, t (Fig. 6), 
replaced by an equal expansive force, thrusting apart the points 
a and b,c and d, e and /, and we see that the fracture shown in Fig. 8 
must follow. This view is, as far as I know, new; but it certainly 
helps to simplify the question. I lave trespassed thus far, Sir, on 
your valuable space, in showing the parallelism between the cases of 
pendent and insistent arches, because I fully agree with you in the 
immense importance of recog ising not only the analogy, but the 
actual identity of these two forms of the arch, with regard to the 
determination of strains, and also the advantage possessed by the 
pendent form in resisting strain, In your own words—“ An inverted 
arch appears to be the best possible application of material in bridg- 
ing” * * * the inverted arch would possess the absolute strength of 
the suspension bridge, made of the same iaterial, and the stability 
of the common arch.” In passing, however, from the insistent to 
the pendent arch in such a material as wrought iron, there is one 
point which must not be lost sight of: in an insistent arch the depth 
of the voussoirs is such that the line of strain under all probable 
loads shall pass through them, and their section must be sufficient 
io bear this strain of compression. In wrought iron, however, the 
resistance to tension is so much greater than to compression that 
it may be advantageous for the line of strain to pass outside the rib. 
Mr. Page’s bridges are so designed that their flat crowns shall act as 
girders, thus involving a direct tensile strain. Such a bridge is 
strained very much as the arch in Fig. 5. Now in the insistent arch 
theoretically there is no strain but that of compression, and in the 
pendent arch there should be no strain but tension; but just as 
tension takes place in an insistent arch when the rib fails to 
contain the line of pressure, so will compression occur in a pendent 
arch; and as long as this is the case the bridge cannot, to my mind, 
represent the best possible application of wrought iron. Such an 
arch, though as stable as an insistent arch, can never be as strong asa 
flexible suspension bridge of the same material, where there is a strain 
of tension alone. Hence I would propose to improve upon Mr. Cow- 
per’s design for a pendent arch ou the ground of the following 
considerations:—It admits of easy proof that if the tangent 
to the crown of the intrados of an insistent arch, produced to 














the abutments, lies wholly within the rib, then no transverse 
strain can take place under any load whatever; and _ this 
must hold true (mutatis mutandis) for a pendent arch also. 
Now, to ensure jthese conditions, unless the depth at the 


crown were very great, the extrados must either be a right line or 
very nearly so. If, then, in a pendent arch, the whole space between 
the intrados and the level line of the road were filled up witha light 
web (boiler plate, for example), there would be no strain on the metal 
but that of tension, buckling would be impossible, and the lightness 
of the web would only be limited by the direct tensile strength of 
the material.* If the intrados of such an arch were in the form of a 
circular are of 60 deg. (Fig. 13), and the vertical depth of the web about 
2ft. Sin. at the centre, and 29ft. at the extremities, with a central 
section of 35 square inches, and uniform thickness, the weight of the 
web would only be sixty tons, whilst an additional load of forty 
tons would cause a direct tensile strain of only five tons per square 
inch of the web’s section. A great advantage of this form of web is, 
that the normal section increases from the crown to the haunches in 
the same ratio as the tension, since it varies as the secant of the angle 
of inclination of the intrados at any point. The spandrils of such a 
bridge might, of course, be replaced by tension rods, of equal 
collective sectional area, without in any way altering the principle. 
I should be very glad, sir, if either you, or any of your correspondents, 
would kindly oblige me with a few comments on this plan. It ap- 
pears to me to contain the true principle of the most advantageous 
application of wrought iron to bridging. What is wanted is to do 
away with the amount of metal necessary to prevent buckling, 
without diminishing the stability of the insistent arch, whilst, in the 
case of wrought iron, the substitution of a tensile for a compressive 
strain must effect a further economy of material. As long as any 
part of a pendent arch is designed to act as a girder, a strain of com- 
pression is involved, and, locally at least, buckling must be provided 
against by the use of heavy flanges, or other similar means. The 
system I have proposed above precludes the existence of any but a 
direct tensile strain, and, consequently, must be better suited to such 
a material as wrought iron than any other. I should be glad at any 
time to send you further particulars of my proposed form of bridge, 
should any of your readers take interest in it. E. W. Buiter. 
Woolwich, 24th November, 1861. 





* Mr Scott Russell has proposed this form of bridge.—Ep. E. 








Minitany Gossirp.—Among the last topics in the scientific branches 
of the s » we hear that the great 300-pounder muzzle-loader of 
Sir William Armstrong is nearly completed at Elswick, and will 
svon be on its way down to the proof-butts of the Royal Arsenal. 
A 100-pounder, with the highly important alteration of having a 
solid breeeh-piece, and with the vent forced through the metal of 
the gun, is also likely to be the subject of trial at no very distant 
date. The new cupola for two guns instead of one, on plans sub- 
mitted by Captain Coles, R.N., to the Admiralty, is ordered to be 
built at Portsmouth, instead of at Woolwich. It gives us much 
pleasure to hear in naval circles that their lordships have all but 
decided on building, on the plans of the gallant and clever inventor, 
a ship for six shields, instead of two, as was at first proposed. The 
War-oflice, represented by Lieutenant-Colonel Jervois, R.E., is also 
red in the preliminary details for adapting it to the ramparts of 
new forts which will soon surround the naval arsenals of the 












the 
kingdom.—Army and Navy Gazette. 

Inox Anwovr PLates.—Experimental firing took place at Ports- 
mouth on Friday upon a sample armour plate for the iron frigate 
Valiant, manufactured by Messrs. John Brown and Co., of the Atlas 
Steel and Iron Works, Sheffield, and the results showed an extra- 
ordinary power of resistance without injury to the ship's side, or 


timber backing of the plate. The plate, 15ft. 3in. by 3ft. 3in., and 
thin. thick, was bolted to the of the Java target frigate, which 
min Porchester Lake. ‘The practice 
gun of the Stork, at 
with the usual service-cl urge of 16 1b. of powder. 
‘k the lower left-hand corner of the plate between 
nly 15in. apart, fracturing the plate between the 
lcnting the plate 2in. from the surface. This being 
! ive results could be drawn from it, except 

i f t d its perfect welding. 
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st could have been applied. the three sl 
by l2in. The indentations were respectivel) 
No. 4 shot struck the centre of the plate and merely made a 2-in. 
The cracks from wu blows were of the usual 
character, and the trial of the plates was considered of a very satis- 
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LIGHT AND DEEP DRAUGHT STEAMERS. 

WE gave in a recent number a paragraph from a New York jour- 
nal, suggesting the sending over to the river Thames one of the 
American coasting steamers. The Metropolis was the steamer 
named; but a correspondent, whose letter we gave, advises one of 
the newest ships of that class to be sent, as her presence here would 
be the great hit of the Exhibition year of 1862. He informs us 
that two new coasting steamers were commenced in 1860. These 
boats are 500ft. in length, 37ft. beam, 12ft. depth, and 6ft. draught of 
water, with first-class accommodation for 1,000 passengers. A vessel 
of this sort in our great metropolitan stream would be a novelty 
second only to the Great Eastern. We see no reason why one of 
these long boats should not cross the Atlantic. They fall in with 
heavy weather, and inshore ground swells, on the American coast, 
and they are fine dry vessels ina seaway. ‘The Hankow of 220ft., 
in length, beam 31ft. Gin., and depth 11ft., built for the Canton river 
made an excellent run from New York to China, and proved herself 
in heavy gales to be a safe and seaworthy ship, though built for 
river service. Then we have the Stanley, which left England for 
India, and rode through a violent gale, lifting easily to the seas. If 
the Americans favour us with a sight of one of their 500ft. steamers 
on the Thames, it may lead to curious and unexpected results. 
Already there is a subscription list opened, to back an American 
steamer against any British steamer for a round sum of money, and 
if there is a grand steamship race next year, the excitement will be 
intense. The yacht America, by filching the laurels from our yacht- 
ing gentry, led to a reformation in the build of those vessels, and, 
should the American coasting steamer beat the fastest boat pitted 
against her, we may have a revolution in our style of shipbuilding. 
We may not piratically imitate the American steamers, but by blend- 
ing their good qualities with our existing mode of construction we 
may, perchance, turn out a new description of steamship. The 
vessels of 500ft. laid down in 1860, are to attain a speed of twenty- 
three miles per hour. Our river boats are all built for very short 
trips, and are not required to possess the large passenger accommoda- 
tion on board the American river boats; and as lengthadds very ma- 
terially to a vessel’s speed, we have no boat at all approaching their 
dimensions to run in fair competition with them. To afford both 
sides a chance there should bea race also between small steamers 
of the same tonnage. British rivers are mere rivulets compared to 
the inland rivers and lakes of the American continent. Look at the 
Mississippi. Steamers leave New Orleans for St. Louis, a distance 
of 1,600 miles. ‘The boats on this mighty river are in keeping with 
its navigation. There is the steamer Kclipse, 365ft. in length, which 
carries 7,000 bales of cotton, and has gone over the 1,600 miles up 
against the stream in three days, four hours; or an average of 
twenty-one miles an hour, The Natchez, another Mississippi boat, 
takes 6,000 bales of cotton, and has cabins for 300 passengers. The 
Americans aim to secure a shallow draught both for river and ocean 
steamers, and by this means get high average speeds. That we 
shall have to engraft this system on our styles of shipbuilding there 
can be no doubt. In Mr. Atherton’s work on freight as influenced 
by speed, he shows that, to run a steamer at eighteen miles per hour 
for 3,000 miles, there will be no displacement available for cargo, 
even though she be 5,000 tons. ‘This may be due to the prevalent 
style of build and propulsion. To average, therefore, eighteen miles 
an hour, we are, perforce, restricted to big ships. The Great 
Eastern ran at the rate of fifteen knots, or seventeen and a quarter 
statute miles, for twenty-four hours, with seventeen days’ coal on 
board, and there was space for 10,000 tons of cargo, though the 
deeper she is loaded the greater will be her displacement. With 
deep draught steamers, under 5,000 tons, we must be content with 
an average speed of twelve miles per hour, or nine days from Ireland 
to New York, till steamers are constructed of greater beam, lighter 
draught of water, and about double the tonnage. ‘The Dublin and 
Holyhead packets are the first of a new class of large steamships 
with light draught driven at high speed, and they cross the chopping 
seas of the Irish Channel in all weathers with punctuality and 
safety. We have only to push the system to steamers for long voy- 
ages, and we shall reduce very considerably the time now spent 
at sea in good strong ships, but constructed on a wrong 
principle as steamers, though excellent as a combination of 
steam and sailing ship. What the correct proportions for 
ocean steamers ought to be is left for practical exemplification. Mr. 
Rankine, C.E., read a paper at Manchester on the resistance of 
ships, and, in a lengthy statistical document, drawn up with much 
care and labour, demonstrates that vessels bluff at the bow and 
stern, push before them, or drag behind them, a mass of water full 
of whirling eddies, which creates a retardation. The resistance is 
also increased by the wave or volume of water thrown up at the 
bow. Thus, if a ship pitches heavily, she buries a considerable 
proportion of her bows, and thus increases the actual displacement 
of water. Very fine built ships are fast in comparatively smooth 
water, but they are beaten in heavy seas by the vessel with the 
broad bow and clear run, that lifts to and rid& over the waves. 
Mr. Rankine, and other studiers of mechanical laws, cannot deduce 
a perfect theory from their calculations. As a guide to the builder, 
we look in vain for any exact data, All that Mr. Rankine can tell 
us in his final conclusions is the following:— 

“ The approximate expression for the resistance may be divided 
into two terms, one of which is increased, and the other diminished, 
by increase of length. For a vessel of a given size and type there 
is some proportion of length to breadth which makes the resistance 
aminimum. ‘l'o determine that proportion exactly by the method 
of maxima and minima would be a process of extreme complexity 
and difficulty ; but from a series of approximate calculations made 
by way of trial, it would appear to be not very far from that of seven 
to one—a conclusion in accordance with that which some authorities 
on shipbuilding have deduced from practical experience. It appears 
further that of two vessels which deviate equally in opposite direc- 
tions from the best proportion, the larger has less resistance than 
the shorter. This conclusion also agrees with practical experience. 
If, as the comparison of the theory with experience seems to show, 
the resistance a vessel is proportioned to what has been called the 
augmented surface, it is the area so designated, and not the 
midship section which should regulate the areas of paddles and 
screws.” 

We are glad to lave the sanction of Mr. Rankine to the broad 
ship theory. He apportions the length to breadth as seven to one. 
Lately our builders have given intended fast steamers a breadth of 
eleven to one. The new American boats, it will be seen, are 13}{t. 
to lft., but they are very shallow between perpendicul: Steam 
navigation is yet in its infancy. Its introducers are still among us, 
and we may, therefore, believe that perfection has not yet been 
achieved, and that for form and dimensions there is much room left 
for improvement. The builders of every age have lauded their 
principles of construction, yet improvements have gone on. —- 
Mitchell's Steam Shipping Journal. 
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Tne traffic receipts of railways in the kingdom for the week ending 
the 16th of November amounted to £506,146, and for the correspond- 
ing week of last year to £52,626, showing an increase of £3,520. 
The gross receipts of the eight railways having their termini in the 
metropolis amounted to £226,246, and for the corresponding week 
of 1860 to £221,568, showing an increase of £4,678. The increase 
on the Eastern Counties Railway amounted to £1,594; on the Great 
Northern, to £1,002; on the Great Western, to £2,409; on the 
London and North-Western, to £795; and on the London and 
South-Western, to £898—total, £6,698. But from this must be 
deducted £41, the decrease on the London and Blackwall, £264 on 
the London, Brighton, and South Coast, and £1,715 on the South- 
Eastern, together £2,020, leaving the increase, as above, £4,678 
The receipts on the other lines in the United Kingdom amounted to 
£279,900, and for the corresponding period of last year to £281,088, 
showing a decrease of £1,158, which, deducted from the increase on 
the metropolitan lines, leaves the total increase £3,520 as compared 
with the corresponding week of 1860. 





MISCELLANEA. 

Tue Witney branch of the West Midland Railway has just been 
opened for traffic. 

Caprain J. Vine Haut, the manager of the Intercolonial Royal 
Mail Steam Company, has arrived out at Sydney. 

Tue Swallow, 9 gun, 60-horse power vessel, has been com- 
missioned for surveying operations on the coast of Japan. 

Tue Cleveland Railway Company's line from Skelton, in the 
Cleveland district, to the river Tees, was opened on Saturday. 

By the fall of the house in High-street, Edinburgh, on Sunday 
morning last, twenty-nine persons are known to have been killed, 
and seven are still missing. 

Tue Peninsular and Oriental Steamship Company's dividend, as 
recommended by the directors, will be at the rate of 7 per cent. per 
annum, and an additional dividend of 3 per cent. per annum on the 
insurance account. 

Exrerments with Mr. Whitworth’s gun have been made this 
week at Shoeburyness. Lord Palmerston and the Minister of War, 
accompanied by the Director General of Ordnance and other officers, 
attended the trials. 

Tue Northfleet Docks Company have given notice of their inten- 
tion to apply to Parliament, in the ensuing session, for additional 
powers. ‘The projector of this enterprise is, we regret to see, in the 
Bankruptey Court. 

By direction of the Admiralty, the whole of the screw gunboats 
attached to the first division of the steam reserve at Chatham have 
been supplied with one 100-pounder and one 40-pounder Armstrong 
pivot gun on their upper decks. 

Tue East London Waterworks Company have given notice of 
their intention to apply, at the ensuing session of Parliament, for 
power to increase their capital. The Coln River Waterworks 
Company have given a similar notice. 

Tue bridge over the Severn on the Worcester and Hereford line, 
between Worcester and Malvern, which for some time past has been 
undergoing alteration and strengthening —it being found too light 
for the heavy traffic passing over it—has now been officially passed 
by the Government Inspector as secure. 

Tue Art Treas Exhibition at Edinburgh, formally 
opened on Wednesday week, promises to be very successful. The 
collection, both in point of value and illustrative character, is un- 
doubtedly the finest of its kind that has yet been exhibited in Scot- 
land, surpassing, in nearly all respects, the two exhibitions of the 
Art Manufacture Association in 1857 and 1858. 

An Indian paper says :—“ A railway locomotive is actually on the 
soil of the Punjaub. Locomotives, tenders, &c., have been landed 
at Mooltan, and are on their road to Lahore. ‘The problem as to the 
time of their arrival may be worked out by the professional actuaries 
from the following data:—Distance from Mooltan to Lahore, 
215 miles; number of feet in a mile, 5,280; average rate of progress 
of locomotives, &c., 50ft. per diem. The carriages travel on 
movable rails, and are dragged by Coolies.” 

Tue steamer Hansa, built on the Clyde for the North German 
Lloyd, has arrived at Southampton. The Hansa, which is the largest 
vessel ever constructed at Greenock, was built by Messrs. Caird and 
Co., and launched on the 23rd of August. Her length over all is 
360ft.; breadth, 42ft.; and depth of hold 33}ft. She is 2,868 tons, 
builder's measurement, and registers 3,500 tons. She has four tiers 
of decks. The height between decks being from 7ft. to 8ft. Her 
engines are direct-acting, of 700-horse power, fitted with surface 
condensers on Davidson's principle and superheating apparatus. 

In consequence of the inferior description of iron supplied at 
Chatham Dockyard for the Achilles, 50, by the various firms under 
contract to the Admiralty, and the difficulty experienced in obtain- 
ing adequate supplies of plate and angle iron for the prosecution of 
the works in connexion with the building of that frigate, the 
Admiralty have entered into a contract with the well-known firm 
of Mares and Co., who have undertaken to furnish whatever plate 
iron may be required at Chatham. The first deliveries of iron 
from Messrs. Mare’s firm have been made at Chatham Dock- 
yard, and the whole of that supplied up to this time is of very 
excellent quality. The delay in building the Achilles has arisen 
solely from the difficulty experienced in obtaining iron of prime 
quality. This, however, has now been got over, and the works of 
the Achilles will be proceeded with rapidly. 

On the last outward voyage of the Mooltan steamship she was 
268} hours under way, running 2,951 miles, with an actual con- 
sumption of 305 tons of coal, and coming home she was 286 hours 
under way, consuming 325 tons of coal. ‘The total quantity of coal 
consumed, therefore, during a voyage of nearly 6,000 miles, has 
been 630 tons, against an expenditure of about 1,200 tons in other 
ships of the same tonnage employed on this line. ‘This is a saving 
of very nearly half, while an average speed has been maintained, 
out and home, of 10°64 knots. The average expenditure of coal 
per hour was 2,574 lb., and the average power taken by the indicator 
every watch 1,230 hors During the voyage the Mooltan’s draught 
of water was 19ft. din. ; average midship section at this draught, 
558ft.; and average displacement at same, : > tons. The boilers 
supplied abundance of steam at 201b, ; surface condensers, average 
vacuum, 27}in. 

Notices of intended application to Parliament in the ensuing 
session have been given for power to construct a central railway 
station in Dublin, to be supported on piers and arches over a certain 
extent of the River Liffey, between the Carlisle and metal bridges. 
A kind of circular railway is intended to form junctions with all the 
railways having their termini in Dublin, and to pass through the 
Central station on the Liffey. The proposed railway is to start from 
near the terminus of the Great Southern and Western Railway to the 
Dublin and Kingstown Railway, near the Westland-row station, 
thence passing through the Central station to the Dublin and 
Drogheda Railway at the Amiens-street station, and from the latter 
railway tothe Liffey branch of the Midland Great Western Railway, 
where it terminates. It is also proposed to construct two lines 
railway or trainway from the Central station near the Carlisle 
Bridge, along the quays; the one on the north side of the river is to 
pass along Eden-quay, Custom-house-quay, and to terminate at 
the end of the north wall. On the south side of the river the other 
railway or tramway is proposed to start from near Carlisle Bridge, 
and and to pass along Burgh-quay, George’s-quay, the City-quay, 
terminate at the extremity of Sir. J. Rogerson’s quay. 
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The following appointments of naval engineers have been made 
since our last:—George Tucker, chief engineer, to the Asia, for the 
Black Prince; Robert J. Wilson, chicf engineer, to the Indus, for 
the Magicienne ; Jolin Robson, chief engineer, to the Asia, for the 
Hightlyer; and W. R. Macavoy, acting second-class assistant- 
engineer, to the Asia, for the Black Prince; W. H. Rundle, pro- 
moted to chief engineer in the Indus; J. T. Harris, promoted to 
engineer in the Indus as supernumerary; A. N. Miller and 
W. Stewart, second-class assistant-engineers, confirmed in the Fire- 
brand; J. J. Taylor, acting second-class assistant-engineer, to the 
1 J. F. Townshend, 





Asia, as supernumerary ; acting second- 
class assistant-engineer, to the Fisgard, as supe: numerary ; 
J. Briggs and Rh. 8S. Willcocks, acting second-class assistant- 








engineers, to the Asia, as supernumeraries; J. Kelly, C. W. Lewis, 
E. J. Whatmore, and W. Hopkins, acting second-class assistant-en- 
gineers, to the Cumberland, assupernumeraries; William Chase, in the 
Fisgard,T. Hodgson, of the Cornwallis, for the Sandfly, H. Hull, inthe 
Queen, William Tottenham, of the Liffey, and George W. Robins, 
in the Sanspareil, promoted to first-class assistant-engineers ; 
G. F. Sutton, in the Nile, I’. Gray, in the Victor Emmanuel, and 
William B. Cottam, in the Liffey, promoted to acting first-class 
assistant-engineers; William Holloway, engineer, Alfred Waters, 
acting first-class assistant-engineer, and William Hadlow, actin; 
second-class assistant-engineer, to the Swallow, commissioned; 
Hugh R. Gair, engineer from the Indus, to the Asia, as super- 
numerary; George M. Dooley, acting-engineer on the Asia, for the 
Jasper, confirmed; John E. Warner, confirmed as second-class 





assistant engineer in the Marlborough, and Jolin Hancock (1), con- 
firmed as second-class assistant-engineer in the Majestic. 








IAYDEN’S APPARATUS FOR CLEANING COTTON, 
Tue cleaning and opening of cotton has long been effected by 
machines consisting of an endless band carried by two rotating 
cylinders, and arranged to supply the cotton to a pair of fluted 
rollers, which rollers feed the cotton to a beater or scutcher, made to 
turn with a great velocity, to open the cotton, and blow it into a 
trunk about 3ft. wide and Ift. deep, and from 20ft. to 60ft. or 100ft. 
in length, which trunk was divided near the middle horizon- 
tally by a grate, of wooden bars, about jin. in diameter, placed 
crosswise, and about jin. apart. The cotton while being 
opered was blown over this grating by the blast of the 
secutcher, and to check the blast under the grating there were 
vertical partitions placed crosswise about 4ft. apart. This grat- 
ing Was found to be very defective, for the following reasons 
(to wit), the spaces between the bars being about 3ft. long, and }in. 
wide, the long staple of the cotton would pass through them with the 
short inlocks of considerable size, so that much gocd cotton left the 
machine as waste. A still greater defect was the inperfection of the 
draft of air, as sometimes the partitions under the bars were so far 
apart that the blast under the grating often became as strong as it 
was above the grating, so that much of the fine sand, dirt, dust, and 
refuse matter that should have passed down through the grating was 
carried forward out of the trunk with the cotton, and although the 
cotton was opened, and the fine sand, dirt, dust, and refuse matter 
released, so as to be readily separated from the cotton, this grating 
of wooden bars failed to effect the separation of the extraneous 
matters, as they did not remain in the trunk in any considerable 
quantity, but were carried out by the blast mixed up with the 
cotton. In substitution of the bars a perforated metal plate was 
tried, that is, sheet zine was perforated with holes about jin. wide, 
and about 2in. long, with partitions placed vertically crosswise under 
the perforated zine, about 4ft. apart. This proved no better than the 
grate of wooden bars, as the area of the surface occupied by the zinc 
plate (as well as in the case of the wooden bars) was three times or 
more larger than the perforations or openings in the same. Another 
cause Was that the openings were too large, that is, they were much 
longer than the length of the staple of cotton, and thus allowed 
much of the valuable staple to fall through. The third cause of its 
failure was that the partitions were so far apart that they did not 
arrest the current of air under the grate or perforated metal, so as to 
retain the refuse matters that passed down, and prevent them from 
being carried up back again and out of the trunk with the cotton. 

Now the object of the first part of the present improvements, by 
Isaac Hayden, of Lawrence, Massachusetts, U.S., is to remedy the 
defects above mentioned by using, instead of the wooden bars or 
perforated metal plate, a reticulated screen or net of woven wire or 
twine with meshes so small that the staple long enough to be of any 
value in making yarn will reach across two of such meshes or open- 
ings, and therefore remain above the screen, while that portion, or 
some of that portion of the fibre which is too short to reach across 
two of the meshes or openings will fall through the screen with the 
fine sand, dirt, dust, and refuse matter containedin the staple. And in 
order to break the blast or current of air under the screen so effectu- 
ally that it will not carry much of the fine sand, dirt, dust, and short 
fibre up back again through the screen (to be thence carried out 
of the trunk with the cotton) the vertical partitions heretofore placed 
across the trunk under the screcu to effect this object are now to be 
brought so near together as to retain the refuse that passes through 
the screen, or most of it in the small cells formed under the screen, 
One very important advantage gained by the use of the wire screen 
is, that the wire occupies less than one-fourth of the area covered by 
the screen, therefore leaving more than three-fourths of the area in 
open meshes or spaces between the wires. Thus the dirt, dust, and 
refuse matter has three times as much area or open space in 
the screen of woven wire to fall through and be separated from 
the cotton as it had when blown over the grate of the wooden 
bars or the perforated zinc plate, and consequently there is as 
much dirt, dust, &c., separated or screened from the cotton in 
passing one foot over the screen as there would be in passing over 
four or more feet of the grate of bars or perforated zinc. 

Fig. 1 isa plan or top view of a trunk constructed according to 
this invention, a portion of the top of the trunk being broken away 
to show the sereen; Fig. 2 is a sectional elevation through the line 
A, B, of Fig. 1 with the top shown in its place; lig. 3 isan elevation 
of a machine like those in common use for picking cotton; Fig. 4 is 
across section of a trunk with the wire screen; Fig. 5 is a portion 
of asereen drawn enlarged. 

In the illustration a strong frame C is represented provided with a 
beater or scutcher arranged to turn in proper boxes mounted on the 
same, which beater is covered by a semicircular case D on the top, 
the ends of which case may have openings near the centres to admit 
air to the beater. KE is a case under the beater, as shown by the 
dotted line extending to the end of the trunk which conveys the 
cotton away from the machine. To supply the cotton to the beater 
the frame IF’ is connected to the frame C, C, as shown in Pig. 3, and 
provided with two cylindrical rollers, one of which is shown at G, 
carrying an endless band or apron on which the cotton is spread, 
and as the top of this apron moves forward towards the feed rollers H, 
these rollers take it up and deliver it to the beater, which knocks or 
beats it into small locks as the beater is turned rapidly in the 
direction indicated by the arrow, and blows or delivers the locks of 
cotton into the trunk attached to the rear of the machine. 

There is an open space between the rollers Hand the end of the 
bottom case E, through which space the heavy seeds are knocked 
when struck by the beater and separated from the cotton, and 
the air also rushes or is drawn in through this open space, and 
is blown or foreed by the beater through the trunk carrying the 
cotton with it. The beater may be turned by a pulley and band, 
and the rollers G and H by gearing and float boards may be applied 
to the arms of the beater to increase the blast through the trunk if 
necessary. As the feeding apron, rollers, and beaters are all well 
known, and have long been used, a further description of these parts 
will be unnecessary. 

The improved trunk connected to the rear of the machine con- 
sists of two sides a, a, which may be placed about 30in. apart, or 
the width may be varied at pleasure to suit any beater or scutcher; 
the sides are connceted together by partitions ¢, ¢, placed about din, 
apart, and made to extend from the lower edge of the sides of the 
trunk up to the middle or to the wire net. The bottom of this trunk 
is closed by small doors /),/, so that the partitions with their bottoms 
form a series of small cells or compartments d, d, in the lower half 
of the trunk, which cells are covered by a screen 6 of woven wire or 
twine extending across the trunk from side to side, and supported by 
the tops of the partitions c,¢. The screen b may be secured to the 
sides a, a, by cleats e', e' (Pig, 4), 80 as to hold it in place on the 
tops of the partitions. The upper edges of the sides a, a, are provided 
with a rebate j, 7, to receive the edges of the top 4, 4, which may be 
made in sections so as to be easily and readily removed and replaced, 
and it is held down by the buttons é,% These trunks have been 
found in practice to work well when the height of the space 
above the was Gin, and the cells Gin. deep under the 
screen, the wire used being about number cighteen or twenty, woven 
so as to make from twenty-live or thirty meshes or openings in a 
square inch of surface. ‘I'hese screens should be made of smooth 
wire, and to prevent the fibres of cotton or other substances from 
catching in the crossings of the warp and weft the indents of the 
wire are filled with a varnish made by dissolving gum shellac in 
alcohol, and applied with a brush upon one or both sides of the 
woven wire; if only one side of the net is to be varnished then the top 
side should be vanished. 

The wire should be placed in a horizontal position when it is 
varnished, and allowed to remain in that position until it is dry ; it 
should be brushed crosswise in applying the first coat of varnish, 
and, when that is dry, the second coat should be applied by brushing 
it lengthwise soas to fill thescores in each direction. There are some 
other kinds of varnish that will answer the purpose to fill the scores 
and prevent the cotton or substance blown over from the screen catching 
between the crossing wires, but shellac is preferred as the most con- 
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venient. ‘The wire net may be also dipped in any metal or alloy of 
metals for the same purpose ; the mode is not essential, but in some 
proper manner the fibres must be prevented from catching in the 
crossings of the wire. ‘The rear end of the trunk may be arranged 
to deliver the cotton into a room provided with screens to retain it 
and let the air escape, or it may be so arranged as to deliver the 
cotton to a rotary screen, as described more fully in the second part 
of the invention. 

In carding, drawing, roving, and spinning most cotton there is a 
great deal of staple so short that it flies off or falls from the longer 
staple in the processes mentioned, so that it has to be frequently 
gathered up or wiped from the machinery to prevent it from ob- 
structing its proper operation, but it has been found that in blowing 
cotton through the trunk over the woven screen a large portion of 
the fibre that is too short to reach across two of the meshes falls 
through the sereen, and remains below with the waste to be removed 
therewith, while the fibre that is long enough to reach across more 
than two meshes is blown through the trunk ever the screen. ‘The 
improvements, therefore, effect what has never been done before, 
nor, perhaps, ever attempted, viz., the separation of the short fibres 
of cotton from the long prior to the carding operation. This will be 
readily acknowledged as a great advantage from its saving a great deal 
of labourinthesubsequent processes, ‘The woven screen also separates 
so large a proportion of the fine dust and dirt from the cotton that 
there is far less in the carding room than there would be if wooden rods 
or bars or perforated zine were used. And furthe., since the wire 

sereen has been in use it is found that it separates so much more 
of the dirt and sand from the cotton than anything previously used, 
that the cards will run nearly twice as long’ without grinding, and 
that fully one-third of the labour of grinding the cards is saved with 
the expense of grinding materials, and also one-third of the wear 
and tear of the eard clothing. Lastly, goods made from cotton 
cleaned with the improved sereen and cells present an appearance so 
much superior to others as to increase their value from 5 per cent. to 
8 per cent., and at the same time the cotton is worked with far less 
loss in waste than heretofore, so that it enables the manufacturer to 
make goods of a given quality out of a far che aper aad inferior 
quality of raw material than he could do without these imp -ovements. 

The second part of the invention consists in an improved arrange- 
ment and succession of machines and trunks for cleaning cotton. 

In Fig. 6 seven treating or picking machines, numbered from one 
to seven, are shown connected by bent or curved trunks, so that the 
cotton fed to the first machine passes through each trunk and ma- 
chine of the series in succession, Either a greater or less number of 
machines may be used in the series, as desired. 

The trunks connecting the machines together are provided with 
woven wire or twine screens, and with cells below the screens, and 
the feed to the several machines is obtained from the machine 
preceding it, the first machine in the series being supplied from an 
opener, 

Also, when necessary to economise the room in a manufactory, it 
is proposed to bend or curve the trunk or trunks that connect the 
machines for cleaning cotton and other fibrous substances so as to 
carry one part of the trunk over or under or by the side of the other 
part of the trunk, whereby a greater length of trunk and a greater 
area of screening surface will be obtained than could otherwise be 

secured in a room of a given size. 

a, a (Fig. 6) are the two end walls of the picker house, including 
the dust room, of any desired dimensions ; ¢, ¢, are floors of the first, 
second, and third store ys; b, b, are brick walls extending across the 
building for partitioning off the dust rooms. In these dust rooms are 
Wire gauzerooms 2, x, of wire about number twenty or tweuty-two, and 
twenty-four or thirty squares or openings per square inch, for retain- 
ing the particles of cotton which escape from the revolving wire 
cylinders through the fan dust boxes, as hereinafter described, while 
the wind and dust only pass off through the exit passage y, y. The 








rear of the opener on the third floor of the building to balance a certain 
number of ounces. The cotton thus weighed is taken out of the 
scales and spread on a certain number of square feet of surface ; on 
this endless revolving apron d of the opener, which surface is moved 
forward towards the feed rolls e, thecotton is passed by the feed rolls 
to the 30-in. beater /; which, revolving about six hundred and forty 
times per minute, or more, beats and throws the cotton on to the 


revolving iron cylinder G, which forms a fleece and passes it under | 


the fluted iron roller m to the fluted feed rolls 2, the surfaces of which 
revolve together, taking the fleece between them, delivers it to a fan 
beater 7, which opens it into fine flakes, and blows it in and through 
the trunk j, j, over the iron netting &, 4, and air chambers 
or dust-boxes ¢, 4, down to the floor or 
iron cylinder 7 in the picker No. 1, where the area of the 
trunk 7, J, is enlarged, so that the cotton may fall upon a large 


area ol the revolving wire cylinder J, 4 or metal cylinder perforated | 


with holes. ‘The cotton is then subjected to precisely similar 
operations by passing it through a series of any desired number of 


trunks and pic oa precisely like those already described until | 
In Fig. 6 a series of six pickers is re- | 


it arrives at the lapper. 
presented, but the number may be cither increased or diminished, as 
may be desired. The cotton, also, instead of being passed toa lapper 
may be delivered directly into a gauze room. Under the wire 
cylinder Z is placed a suction fan v in picker No. 1, which takes the 
dust and smut from the cotton through the revolving wire cylinder 
7,1, and blows it into the wire gauze rooms a, 2, through troughs 
w, 2, w', leading from the several storeys, from which it passes to the 
open air, The fan also assists the fan beater ¢ in the opener in 
making a uniform current of air to and through the trunks, j, and 
over the screen and through the revolving wire cylinder or screen /, 
and aids in forming a uniform tleece of cotton. In each picker the 
cotton passes under an iron roller m, which compresses it on the 
eylinder /, which passes it to the rotating weighted wood rolls O, O; 
these take up the tleece and deliver it to the fluted feed rolls p, p, 
which in their turn deliver the cotton to the fan beater 7,7; by this 
beater the cotton is opened into finer flakes, so that more leaf, sand, 
dirt, lint, and other refuse matter can escape through the wire netting 
k, ky into the dust boxes or air chambers t,t The current of air 
passes over the netting &, &, and leaves the collected refuse undis- 
turbed. ‘To remove this refuse doors on the lower side of the trunk 
are opened. The fan beater i and suction fan v cause the forward 
traverse of those fibres of cotton which are long enough to reach 
over two meshes of the iron screen & through the trunks and re- 
volving screen in the picker. As the cotton turns over as it falls 
from the upper to the lower trunks by this arrangement it is cleaned 
more perfectly before reaching the revolving wire cylinder J, /, and 
so on through the whole series until it arrives at the condensing 
rolls r, 7, on the lapper, which rolls revolving together condense the 
cotton and deliver it to the lap head s, where it is wound on to a 
roll in the usual manner. 

The foregoing description applies to an arrangement of pickers 
and trunks adapted for a building of three storeys, in which the 
cotton is taken in at the upper storey and passed through a con- 
tinuous succession of pickers and trunks down to the first storey, 
where it is formed into a lap ready for the carding engine, but it 
will be evident that an arrangement of a succession of pickers and 
trunks in a straight line can easily be made, as shown in F 
where the trunks are re presented as straight instead of curve a 
From these examples it will be obvions that ‘the arrangement of the 
pickers, and the form of the trunks, can be varied to suit the shape 
of any manufactory, and the practical convenience of working and 
cleaning the cotton, and they may be placed in one or more 
rooms, or in one or more storeys of the same building, as is most 
convenient, 

The woven screen should be made of smooth wire about number 
twenty, so woven as to make about tweuty-tive or thirty opening. 





cotton is taken from the bales, and enough is put on thescales situate in \ to the square inch, and varnished as before described, to ceownns 


to the next revolving | 


| which act with less violence on the cotton. 





the fibres of cotton from catching and hanging between the warp 
and weft wires. 

It will be evident that spiked cylinders may be used instead of 
| beaters or seutchers, and that the speed at which either of them are 
| turned may be varied from that heretofore stated; also that per- 
| forated sheet metal may be used to form the rotating screens or 
| cylinders instead of the woven wire. 

The widths of these machines may be varied to suit the width of 
| the cards which are to card the cotton. 

One important feature of the second part of this invention is, that 
by it the cotton is thoroughly cleaned with a diminished amount of 
beating. For when only a single picker machine is used to open 
and beat the cottoy, and it is driven through one long trunk, the 
tendency of the fibres as they pass through the trunk is to become 
aggregated into small flakes or irregular masses, which of themselves 
prevent the dirt from sifting out; to obviate this the inventor 
shortens the trunks, and by passing the cotton through a second 
picker opens it again, and again blows it in an open and loose state 
through the next trunk, and so on through the entire series. In 
this way the cotton is kept loose and open, and is all the while 
exposed to the shaking and sifting process in the trunks, which 
effectually shakes out the dirt and short fibres of the cotton, and 
dispenses with the injurious effect of the powerful beating to which 
it is usually subjected by substituting several beaters or scutchers 
It will be noticed also 
that this arrangement when desired dispenses with the gauze room 
as it is called, into which the cotton was formerly blown from the 
trunk, condensing and lap rolls being used on the last machine 
whereby the cotton is delivered in a lap ready for the carding 
engine, 

It will be noticed that as each section of the trunks connects with 
the next rotating screen in the series its width is enlarged to about 
four times to make it conform to the surface of the rotating cylinder. 
The object of this enlargement is as follows:—The current of the 
air passing through the trunk is partially diminished while the 
fan v, below the rotating screen, sucks the air through the screen 
and deposits the cotton in an even fleece on the surface of the 
screen, Which, in its revolution, passes it to the fluted rolls above 
described, whereby it is conveyed to the next beater or scutcher in 
the series. 








Coat Exports tas Year.—By the monthly circular of Messrs. 
Laird, of Liverpool, we learn that the quantities of coal exported 
during October was 763,223 tons, against 566,231 tons in the corre- 
sponding month of 1860, showing an increase of 196,922 tons. The 
particulars are :—From the Northern ports, 424,405 tons; Yorkshire, 
28,407 tons; Liverpool, 54,885 tons; Severn ports, 189,289 tons; 
and Scotch, 66,237 tons. The total exports from January to Octo- 
ber were 6,298,802 tons, against 5,858,513 tons in the same period of 
1860, being an increase of 440,289 tons during the present year. The 
increase was at all the ports, that at the Northern ports being over 
120,000 tons. 

Macnine For Pottsntna Japaxnep Goops.—A gentleman who 
has just returned from Paris, where he was the travelling represen- 
tative of a leading exporting firm in Wolverh: ampton, informs us 
that the products of that town and Birmingham, which are regarded 
as of general domestic use in this country, meet little short of a ready 
sale there, on account of their low price and excellent finish. This 
is especially the case with regard to japanned good. The incom- 
parable polish that the pliant hands of our factory women effect, 
upon the trays in partic tv fill the French with admiration. One 
ofthe Parisian manufacturers, who was ignorant of the means by 
which this result is effected, and who was desirous of competing 
successfully with the English makers, was very pressing that the 
gentleman to whom we refer should send him over “ one of the 
machines used in England for polishing such wares.”—London 
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TO CORRESPONDENTS. 


Vol. xi. of Tu® ENGINEER can now be had from the office, price 18s. _ 
*.* Covers for binding the volume can be had Jrom the publisher, price 2s. 6d. 
each. 


#,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, d-c., to send their names and addresses, to 
ahich, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such ansicers, published to catch the eve of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

W. H. —No. 

V. P.—Next week. 

B. W. P.—Write to Mr. Weale, 69, High Holborn. 

A Constant READER.—See notice at the head of this column, , 

N.—The strength of the teeth of wheels is, we believe,as the pitch simply. _ 

B. (Sowerby Bridge).— We are unable to give you any specific information 
in the matter. 

.C. L.—The publisher of Mr. Holland’s book is Mr. Atchley, of 106, Great 

Russell-street, W.C. 

G. H. (Coleford).— We cannot undertake to recommend particular makers of 
traction engines. i 

M. S. A.—We believe the Warrior mounts four 100-pounder (7-in.) Arm- 
stronos, und two 40-pounders 

DurnaM.—We cannot inform you. 
can readily make the experiment. ; é 

A Rea@utarR READER (West Hartlepool).—We fear we cannot yive you the in- 
Sormation, but we will look for it. : 

PuiLo.— We do not think the sale of the goods, as long as they do not disclose 
the nature of the invention, would invalidate the right to a patent. : 

R. A, (Stratford) and J. B.—Your plans are identical, “ R. A.” having, 
however, as he states, employed @ square rod in the centre of a gun nineteen 
years ago. But what is the advantage of the plan ? 

W. Z. G.— When the governor balls are down, or nearest together, the throttle 
valve need not be exactly wide open, but the regulator should be so adjusted 
that the valve will be wide open at the slowest probable speed in working. 

J.C. (Cheltenham).—T7o Jind the strength of a wrought tron plate or box 
girder, multiply the area of the bottom flange, in square inches, by the depth of 
the girder in inches, and this product by 80, Divide the last product by the 
length of the girder in inches between supports, the quotient will give the 
breaking weight, in tons applied at the centre. If the weight be distributed 
the girder will bear twice the breaking weight at the centre. 


8. 
J. 


If the matter is of importance to you, you 


ROOF OF THE MANCHESTER EXHIBITION BUILDING. 


(To the Editor of The Engineer.) ae 

Sin,—If I remember rightly, the roof of the Manchester Exhibition 
showed a very perfect disposition of materials for securing strength, and, at 
the same time, great simplicity of construction. At the close of the 
Exhibition the building was sold by auction in various lots. Can any of 
your readers tell me what became of the roof, and whether it is re-erect 
anywhere ? B. G. A. 

London, Noy, 23rd, 1861. 

FUSIBLE ALLOYS. 
(To the Editor of The Engineer.) 

Sir,—I observe in Tue ENGINKER of the 22nd inst. that, in answer to a 
correspondent who wishes a metallic alloy that will melt at from 150 deg. 
to 190 deg. Fah., you say you know of none. In the course of my reading, 
some time ago, I met with one, which I copied down, and which I send to 
you, hoping it may answer your correspondent’s purpose. An alloy of 
1 part of lead, 1 of tin, and 2 of bismuth, will melt at 170 deg. I give it to 
you as I copied it, but I cannot recollect now where I got it from, neither 
have I tested it. JOHN SPENCER. 

24, High-street, Derby, Nov. 23rd, 1861, 


STEAM HAMMERS. 
(To the Bditor of The Engineer.) y 

Sir,--I observe in your issue of the 27th September a description of a 
large steam hammer about to be erected by the Mersey Steeljand Iron Com- 
pany, Liverpool. 7 

It may interest some of your readers to know that the Parkhead Forge 
Company, Glasgow, are also erecting a hammer of similar weight (43in. 
cylinder and 8-ft. fall). 

Both hammers are made under Mr. Rigby’s patent, from the same 
patterns, by Messrs. Glen and Ross, engineers, Glasgow. The framework 
of the hammer for Parkhead Forge is of malleable iron, and will form an 
arch 26ft. wide and 13ft. high. R. R. 

Glasgow, November 26th, 1861. 

_—— 
MEETINGS NEXT WEEK. 

InstTiTUuTION OF CiviL ENGINEBRS.—Tuesday, December 5th, at 8 p.m., 
“On the Discharge from Underdrainage, and its Effects on the Arterial 
Channels and Outfalls of the Country,” by Mr. J. Barney Denton, M.Inst.C.E. 

Society or ArTs.—Wednesday, at 8 p.m., ‘* On the Building for the Inter- 
national Exhibition of 1862,” by Captain Wiuuiam C. Putirorts, R.E.— 
*,* Through the courtesy of Messrs. Kelk and Lucas, the members are 
invited to inspect the building for the International Exhibition of 1862, on 
Saturday, 30th inst., after one o'clock, p.m. : 

SocieTY OF ENGINEERS.—Monday, 7.30 p.m.—Discussion of the paper on 
“* Surface Condensers,” by J. Lovcn. 

CIVIL AND MECHANICAL ENGINEERS’ Soctety.—At 7.30 p.m., “On Hydrau- 
lic and Steam Cranes,” by Mr. ARTHUR CHAPMAN. 











THE ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the opice on the following terms :— 

Half-yearly (including dowle number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will Le made. 
Tur ENGINEER 18 registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before eight 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown ; each line afterwards, sixpence. The line averages 
nine words ; blocks are charged the same rate Jur the space they fill. All 
single advertisements from the country must le accumpanicd by slamps in 
payment, 
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THE PROFESSION, 

TnE benefits of professional intercourse are, we believe, 
nowhere better understood and valued than in England, 
Nowhere, certainly, are the obligations and formalities 
which such intercourse imposes more readily accepted or 
more faithfully observed than among English civil engi- 
neers. Knowing, as they do, that if anything of individual 
will—not to say prejudice and jealousy—be sacrificed to 
these obligations and these forms, an ample recompense is 
afforded in the advantages which association and mutual 
consideration confer, it may be understood why men who 
are naturally competitors for the same employment, and 
who have every opportunity for criticising one another, are 
so ready to join hands in support of the common dignity of 
their profession. It was, perhaps, less as individuals than 
as foremost among a body of men who, by their services 
and their organisation, had gained the recognition and re- 
spect of the whole civilised world, that Telford and Robert 
Stephenson won their last resting-places in Westminster 
Abbey. Surely there was not an engineer who, at the 
burial of either of these illustrious men, was insensible of 
the honour which their obsequies and sepulture conferred 
upon the profession of Engineering—a profession which, 
although unchartered as such, and although being repre- 
sented neither at Court nor at the Universities, has esta- 
blished for itself a reputation and influence by which it 
already competes with the great professions of the Law, 
Medicine, and Divinity. ‘Inere is enough in Engincering 
to give scope to the highest abilities, and enough, therefore, 
to satisfy the highest professional ambition. It is well, 
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then, to find—as is unquestionably the fact — that at 
no former time have the association and intercourse, so 
essential to the dignity and prominence of our profession, 
been more desired or better supported than at present. 
The Institution of Civil Engineers was never before in so 
prosperous a condition, and never were the arrangements 
at the beginning of a session better calculated to ensure an 
ample number of valuable papers for reading and discus- 
sion. The list of subjects upon which communications are 
invited by the Council was published in our columns some 
weeks ago, and it is natural enough that, with the prospect 
of substantial distinction to be conferred by several valuable 
prizes, many of the papers already sent in, or in course of 
preparation, will contain especially valuable information, 
and exhibit unusual care in their treatment. But there is 
likely to be, we fear, the same absence as heretofore of 
communications from the leading members of the Institu- 
tion descriptive of the important undertakings upon which 
they have themselves been or now are engaged. Weare 
not aware of any bye-law of the Institution, nor of any 
point of etiquette which forbids the reception of papers 
prepared by Members of Council, and it is needless to say 
what value and interest would generally attach to them, 
presuming that they described faithfully the works, 
executed or in progress, of their authors. Such papers, it 
is evident enough, would possess an importance and autho- 
rity which others—prepared, no matter with what care— 
by members in inconsiderable practice, associates, non- 
members, and occasionally by amateurs, can never be ex- 
pected to have. What better audience than the Insti- 
tution of Civil Engineers, had it then existed, could 
Smeaton have had for his description of the works 
of the Eddystone lighthouse ? And what engineering 
work of the present day is better worthy of descrip- 
tion? In the schools of medicine and divinity the 
foremost men read their best dissertations, and why should 
it not be thus also in the first school of engineering in the 
land, if not in the world? ‘The Members of Council 
ought not to be, and probably are not unwilling, to render 
their profession this service, creditable as it would be, if 
not actually advantageous, to themselves. Had they 
already and habitually written papers themselves, to the 
exclusion of those prepared by others, there might be room 
for complaint, but as it is, the absence of papers by the 
foremost engineers is, we think, regretted by those who 
look upon them as such. The pressure of professional 
business would doubtless be urged by most of the leading 
men in Great George-street as a sufficient excuse for 
leaving the field open to others, but a better reason might 
be found in the fact that, after all, an engineer in large 
practice has no need of the distinction, whatever it may 
be, which is so commonly supposed to be the object of 
those who prepare papers to be read at the Institution. 
The temptation to controversy, and the dislike to com- 
mitting themselves, are reasons also which influence many 
engineers, who, therefore, would do anything rather than 
“write.” But as for time, there are few, if any, among 
our foremost engineers who have not assistants by them to 
whom they can safely entrust the details of a descriptive 
paper, the general matter and style of which the master 
could always dictate without any considerable interference 
with his usual engagements. Once prepared, the paper 
should, and doubtless would be, given to the Institu- 
tion in the interest of the profession, and without any 
thought of personal advantage. ‘That the reticence, in this 
respect, of our great engineers is not the result of any 
desire to conceal the plans and details of their works wil] 
be apparent to any one who has looked over Mr. Humber’ 
stately volumes, lately issued, in which the most importans 
bridges erected during the last five years, under the direc- 
tions of the late Mr. Brunel, Sir William Cubitt, Mr. 
Hawkshaw, Mr. Page, Mr. Fowler, Mr. Hemans, and 
others among our most eminent engineers, are drawn 
and specified in great detail. Mr. Humber, who had 
the enterprise to collect and the talent to combine 
these plans and descriptions in his admirable treatise, 
was welcome to them, and surely, therefore, there 
can be no unwillingness to throw open similar plans 
and descriptions in the theatre of the Institution, which 
should, indeed, become the repository of the engineering 
records of the land. It will be well for the Council 
to consider the propriety of preparing fire-proof apart- 
ments in the house in Great George-street for the re- 
ception of plans, models, and memoirs of important engi- 
necring works, trusting to the spirit and liberality of the 
profession for support. Such a collection would serve 
a valuable purpose, especially in after years, even 
were the drawings and MSS. not published. What 
value would not now be attached to a collection of plans 
and specifications bearing the signatures of Smeaton, 
Brindley, ‘Telford, the elder Rennie, George Stephenson, 
and even those of the many eminent engineers who, alas! 
have passed away within the last few years! Such a col- 
lection would be priceless did it now exist. Were one to 
be formed there can be no question that engineers would 
gladly contribute to it; indeed, we have no doubt that it 
would accumulate too rapidly, and that, unless some such, 
or better than such, mode of discrimination as that which 
prevails at the Academy were exercised, the members of the 
Institution would occasionally find it necessary to deter- 
mine the disposal of a large quantity of drawing paper and 
foolscap, less valuable than the space it occupied. Here, 
however, the rejected matter would not be lost, but be 
treasured up by the members who contributed it, or by 
their descendants. 

Outside the Institution, we have the Mechanical En- 
gineers, the Scottish Institution of Engineers, and the 
younger societies in London, only one of which has yet 
begun to publish its own transactions. In the Institution of 
Mechanical Engineers the house in Great George-street 
has its most powerful competitor, and, were we to 
hazard a speculation, we should say that, years hence, when 
all of us have gone to our long homes, the body originally 
organised by George Stephenson will be the great 
engineering foundation of the empire, and located not in 
Birmingham, but in London. Had the bureau of this esta- 





blishment been characterised by the tact, liberality, and 





verve, which have done so much for the Institution of Civil 
Engineers, there is no saying to what pitch of prosperity 
and influence it might not have arrived. Should such a 
thing as the abolition of patents, by any chance, come 
about, the Institution of Mechanical Engineers will become 
the centre of a system uniting a professional influence not 
inferior to that of the College of Surgeons with the 
cohesion and mystery of free-masonry. Whether or no 
this be a thing to be desired, on general grounds, it would 
confer a status upon the “ free and accepted” mechanical 
engineer which he has never yet enjoyed. That it would 
last long we do not suppose, for the absence of a judicious 
patent law could not long be tolerated. In any case, how- 
ever, an institution which concentrates the skill, and re- 
fects the merits of a class of men pressing close upon the 
professional honours of the civil engineers, in conjunction 
with whom they, probably, confer more cunntiel service 
upon mankind than all the learned professions taken toge- 
ther, must gain a fame which might well be envied by the 
proudest bodies in the land. 


THE ARMSTRONG GUN, 


Sir WILLIAM ARMsTRONG, although he had formally 
announced, some time ago, that he should enter into no 
further newspaper discussion as to the merits of his gun, 
has thought better of it, and has come out, this week, in 
four columns of the Zimes, in his own defence. Of 1,622 
of his guns already proved, none, he informs the public, 
have burst, and but twenty have been returned for repairs, 
The latest contract price of the 12-pounders is £120, and 
that of the 100-pounders £650. Of the guns proved 796 
have been issued for use, and of the 1,592 vent pieces (two 
of each gun) supplied to these, five have been blown away, 
and twenty-four steel and eight ‘ron vent-pieces rendered 
unserviceable, nine of the formy nd seven of the latter, 
belonging to the 40-pounder gun. In the circumstantial 
narration of facts, Sir William, who, of course, has access 
to information denied to his opponents, has the best of it, 
and he demolishes, we think, the reports that his gun 
would not bear ordinary service, that its parts were con- 
tinually coming to pieces, &c. &c. A crusade has been 
carried on against the gun in question, by means of reports 
to the effect that it was dangerous at both ends and on all 
sides, and that it cost £2,000, ready for service. Every 
engineer, however, of common information and ordinary 
reflection is aware that, if cast iron guns will withstand a 
given charge, a wrought iron gun, built up in thin layers, 
so as to secure uniform soundness, must withstand at hat 
an equal charge. ‘This mode of building up cylinders to 
resist great internal pressure was patented, in 1834, by Mr. 
Peter Rothwell Jackson, of Salford, and the precise applica- 
tion to the construction of guns was first pointed out and 
patented, at least in this country, by Captain Blakely. 
With tough wrought iron there should be no danger of the 
gun bursting, indeed we have Sir William’s word that none 
have burst. As for breech-loading apparatus, which, in 
all guns thus loaded, has yet to establish its complete 
superiority over ordinary guns, Sir William is not neces- 
sarily committed to breech-loaders. He has already made a 
considerable number of muzzle loaders, which he chooses to 
call “shunt guns,” and which are, nevertheless, known, in 
addition to this title, as “ Armstrong guns.” It is of no 
use, therefore, to object to the “ Armstrong gun,” because 
the breech-loading gear may happen to be imperfect. 

We have assigned reasons other than the danger or the 
cost of this gun in support of our objections to it. And 
although Sir William retorts, with much spirit, upon those 
who have recorded, as he alleges, imaginary explosions and 
fictitious statistics, going, it may be, out of his way to 
chastise certain journals, which, in such case, he might 
well afford to leave unnoticed, he nowhere meets the points 
which we have repeatedly raised, and which, we believe, 
represent radical and irremediable defects of his system of 
construction. ‘The actual force imparted to a projectile of a 
given weight by the explosion of a given weight of powder, 
is very much less (hardly, we think, more than one-half as 
much) with an Armstrong than with an ordinary smooth 
bore gun. This at first sight may appear to be no great 
objection, for powder is cheap, and we might, one would 
say, increase the quantity employed in a charge. But 
with the small bore ot the Armstrong gun only a 
certain amount of powder can be profitably expended, 
and, besides, it is still a question how heavy charges the 
Armstrong gun can safely bear. It is doubtful if any 
amount of powder which the gun could withstand would 
enable it to batter an iron plate with the same effect as an 
ordinary cast iron smooth bore gun fired with equal or 
even interior charges. An immense amount of the useful 
effect of the powder is lost in overcoming the resistances of 
rifling, and the vis inertia of the shot itself, in setting it 
spinning at the rate of several thousand revolutions per 
second. ‘This loss, Sir William may tell us, is inevitable 
with rifled guns on any plan. But it we admit this, what, 
then, has Sir William done to improve ordnance? If 
mere range be the object, Mr. Lynal ‘thomas’ rifled gun, no 
part of which Sir William could pretend to claim, has 
attained the greatest range ever known, or at least re- 
corded in our times. Any one of Mr. Whitworth’s, 
Captain Blakely’s, or even Herr Krupp’s guns, could 
throw as far as the Armstrong gun, and some of these were 
in use before the Armstrong gun was heard of. Great 
range is not a result of any unusual utilisation of the force 
of the powder, but is attained solely through a superior 
form of projectile, in which respect Sir William cannot 
pretend to have made a single improvement affecting the 
range. Were it not for the resistance of the air, which is 
better overcome by a pointed elongated shot than by a 
spherical bullet, every cast iron gun in the service 
would outshoot the best rifled cannon ever made. The 
enormous resistance to the shot, in the Armstrong 
gun, renders it deficient in penctrative power at short 
range, and this resistance is not likely to be reduced 
as long as the Armstrong system of rifling is retained. 
Ordinary cast iron service guns, after being rified, 
will bear good charges and do good work, as Mr. Bashley 
Britten and others have proyed, But we think that 
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no one who understands the construction of the Arm- 
strong gun can believe that, if made of cast iron, it would 
withstand half a dozen discharges. ‘The “ shunt” grooves, 
as applied to cast iron muzzle loaders, led to their destruc- 
tion after a few rounds. The strain thus thrown upon the 
gun represents simply the resistance of the projectile, and 
in proportion to this resistance is the diminution of the 
useful effect of a given weight of powder. For broadside 

uns, therefore, for short ranges, the Admiralty, have 
ound themselves compelled to cast aside the Armstrongs 
in preference to the old smooth bores. 

Next to the inferiority in penetrative power at short 
range, the wrought iron chase of the Armstrong gun will 
prove, we think, exceedingly objectionable. ‘The first 
effect of the explosion of a charge of gunpowder, within a 

un, is necessarily one of compression of the metal within 
itself, a strain which wrought iron cannot bear to more 
than about one-third the extent of cast iron. There is 
reason to believe, therefore, that, after continued use, the 
Armstrong gun will disclose numerous internal cracks. 
Were not Captain Blakely’s patent in his way, Sir 
William would probably employ steel or cast iron for 
the bore of his guns, and thus secure far greater dura- 
bility than it is possible to obtain with cast irun. 

Far better than the system of construction pursued by 
Sir William would be the casting of a homogencous gun 
from mild steel, uniting, as it necessarily would, all the 
resistance of cast iron to crushing, with nearly twice the 
tensile strength of wrought iron. Before Sir William’s 
elevation to his present post, Colonel Eardley Wilmot had 
arranged for the erection of apparatus at Woolwich, for 
the production of gun blocks, of the material in question, 
at £7 10s. per ton. Had not Colonel Wilmot been sum- 
marily and most ungraciously superseded, we should, in 
all probability, have now had thousands of guns capable of 
bearing any proof, and at hardly one-fifth the cost of those 
upon which, while yet experimenting, and in doubt, we are 
expending millions of money. 


HEAVY LOCOMOTIVES, 

In spite of all that has been said in favour of light 
engines upon railways, heavicr and heavier locomotives are 
being constantly made and worked. It is true that engines 
of nearly or quite the present maximum weight were run 
some ten years ago, but leaving out of consideration the 
broad gauge engines, their use was exceptional, and they 
were soon afterwards laid up in ordinary. Now, however, 
large engines are becoming the rule. In other words, rail- 
way traftic, anda strong desire, if not positive necessity, for 
rapid communication, are constantly increasing. A train 
of twenty loaded carriages cannot be run at 40 miles an 
hour, upon a level line, with much less than 250-horse 
power, over and above that expended in the propulsion of 
the engine and tender itself. This is supposing the line to 
be, as it should always be, in good order. On a gradient 
of 1 in 200, this power would require to be increased to 
upwards of 375-horse power, or the speed would else be 
reduced. Including the power for overcoming its own 
resistances, and in anticipation of the contingencies of 
traffic, an engine should not have less than 4500-horse 
power to work a heavy express train, such as are now run, 
at anything like high speed. That is to say, it should 
be capable of exerting a constant tractive force of 
about 4,700 Ib., or 2,4 tons, at 3,520ft. per minute, which 
is at the rate of 40 miles an hour. Such an engine 
must have a boiler capable of evaporating from 250 
to 275 cubie fect of water per hour in ordinary work 
and, taking the average effective pressure per square 
inch upon the pistons, throughout their stroke, as 60 1b., 
which is perhaps rather above than below the mark in 
ordinary practice at the speed in question, the necessary 
dimensions of the engine would be, say, 174-in. cylinder, 
22-in. stroke, and 7-ft. driving wheel. Such an engine 
would almost necessarily weigh 30 tons, and 13 tons upon 
the driving wheels would be the very least with which the 
necessary adhesion could be depended upon. We have 
certainly shown, in former articles, how, in our opinion, a 
considerable portion of the ordinary weight of locomotive 





engines might be dispensed with, but the modifications | 
which we have suggested have never been carried out upon | 


a scale which would altogether justify the locomotive 
superintendent of, say, the Great Northern line, in at once 
ordering or building ten, twenty, or thirty locomotives so 


modified, for working a heavy express traftic, of the safety | 


and regularity of which there must be no uncertainty 
whatever. As in almost every branch of enginecring, all 
questions of railway and locomotive improvement are to 
be considered in two lights, the one that of science, the 
other that of commercial exigency and prudence. As 
mere locomotive designers, and divested, if that were pos- 
sible, of all responsibility, our most conservative locomo- 
tive superintendents might become most revolutionary in 
their plans; but knowing as they do that  ncither 
their directors nor coroners’ juries will show any 
merey in the case of an oversight or miscalculation, 
they are content to keep to what they know, by good, 
experience, «ill do, theoretically imperfect although 
it be. And thus, if the public will have long trains and 
high speeds, there is nothing for it but 30-ton or 33-ton 
engines, with from 17-in. to 1S-in. cylinders. The para- 
mount necessity for safety and regularity, and the vast 
magnitude of some of our railway cstablishments, make it 
almost a matter for wonder that locomotive superin- 
tendents are found willing to make any radical change 
whatever, except from absolute necessity. The government 
of a railway is almost like that of an empire, in which the 
least change in one department must often lead to extensive 
revision in many others, 

Our trunk lines must, of necessity, provide long trains 
and maintain high speeds, and thus they must have heavy 
engines. Light engines, in fact, are altogether out of the 
question, except for light trains and moderate if not slow 
rates of travelling. ‘he lighter engines will, doubtless, 


generally answer for branch traflic, but, in many cases, 
heavy gradients are being introduced upon the branches, 
which require considerable power, even with light trains, 





to properly work them. It is, we believe, a fact that, with 
a very light engine, even where the weight on the driving 
wheels is cight times the ordinary tractive foree exerted by 
the steam, the tendency to slipping is much greater than 
with a heavy engine, having the same proportion _be- 
tween its steam power and weight on driving wheels. 
We know of some very light engines, which are 
rendered almost helpless by the presence of half an inch 
of snow on the rails. The fact appears to be sufficiently 
explained by the results of Mr. George Rennie’s experi- 
ments upon the friction between metals, under pressure 
successively increased to the limits of abrasion. With a 
pressure of 3241b. per square inch, the co-efficient of fric- 
tion of wrought iron on wrought iron was ‘140, At 13 cwt. 


Mr. Brassty.—The Liverpool Albion states that Mr. Brassey, the 
eminent contractor, is suffering from a severe chest complaint. Mr. 

srassey has taken up his residence at Hastings. 

Co7zToN-GROWING IN PeRNAMBUCO.—T he following is an extract of a 
letter from Pernambuco on the subject of cotton production :—“ There 
is a deal of talk in our newspapers here about the formation of com- 
panies for the cultivation of cotton on a great scale. I think the 
project is a very feasible one. The cotton of this country, I believe, 
ranks only second in the English market. We have thousands of 
acres of land here lying waste, and which is peculiarly well adapted 
for the cultivation of the cotton plant. There are two things in which 
the country is wanting—money and labourers ; without these the 
land must lie unproductive. I think it would be wise on the part of 
this Goverment to offer such terms as would induce English capitalists 
to enter on this thing on a grand scale; on a small one it would be 
worse than useless. As to labour, there are hundreds and hundreds 
of the unemployed in England to whom employment here, or in any 








per square inch, this co-efficient rose to *250. At 
34 ewt., 409. The range of the ratio of friction to 
weight was about the same with wrought iron upon cast 
iron, the increase of the co-efficient being least rapid in 
the case of brass upon cast iron. A driving wheel presses 
upon the rail, theorctically, upon a line, but a 5-ft. wheel, if 
supposed to bear upon a geometrical point merely, on a 
plane rail, would, at half an inch only from each side of 
this point, be but -0041 inch clear of the rail. This dis- 
tance is just the thickness of a sheet of THE ENGINEER, 
and it is easy to understand how both the tyre and the 
rail could yield, each, one half of this distance and thus 
produce a bearing of measurable base. And while a mode- 
rate weight upon the wheel might afford this base, a con- 
siderably greater weight might afford a hardly larger base, 
inasmuch as, at a very short distance from the actual tread 
of the whecl, the tyre leaves the rail so rapidly that no 
weight whatever would increase the bearing beyond a 
certain small arca without destroying the shape of both 
the tyre and the rail. And upon this base, whatever it be, 
the co-efficient of friction for a driving-wheel with six tons 
upon it is probably considerably greater than that of one 
vith but one or two tons upon a wheel. And thus the 
very light engine might slip while the heavy engine might 
proceed, notwithstanding that the proportions between the 
steam power, weight on the driving wheels and the load 
were the same in each case. 


of the other provinces, would be a blessing. ‘There might be a pre- 
judice touching the heat of the climate being injurious to Europeans 
employed in this work, but I believe it would be groundless. With 
temperance and care I think there is nothing to fear.’ 

Weatuer Sicns.—A few of the more marked signs of weather— 
useful alike to seaman, farmer, and gardener—are the following :— 
Weather clear or cloudy—a red sky at sunset presages fine weather ; 
a red sky in the morning, bad weather, or much wind (perhaps 
rain); a grey sky in the morning, fine weather; a high dawn, 
wind; alow dawn, fair weather. Soft-looking or delicate clouds 
foretell fine weather, with moderate or light breezes; hard-edged 
oily-looking clouds, wind. A dark, gloomy, blue sky is windy ; but 
a light bright blue sky indicates fine weather. Generally the softer 
clouds look the less wind (but perhaps more rain) may be expected ; 
and the harder, more “greasy,” rolled, tufted, or ragged, the 
stronger the coming wind will prove. Also, a bright yellow sky 
at sunset presages wind; a pale yellow, wet; and thus, by the 
prevalence of red, yellow, or grey tints, the coming weather may be 
foretold very nearly ; indeed, if aided by instruments, almost exactly. 
Small inky-looking clouds foretell rain; light seud clouds driving 
across heavy masses show wind and rain; but, if alone, may indi- 
cate wind only. High upper clouds crossing the sun, moon, or 
stars, in a direction different from that of the lower clouds, or the 
wind then felt below, foretell a change of wind. After fine, clear 
weather, the first signs in the sky of a coming change are usually 
light streaks, curls, wisps, or mottled patches of white distant clouds, 
which increase, and are followed by an overcasting of murky vapour 
that grows into cloudiness. ‘This appearance, more or less oily, or 
watery, as wind or rain will prevail, is an infallible sign. Usually 
the higher and more distant such clouds seem to be, the more 
gradual, but general, the coming change of weather will prove. 
Light, delicate, quiet tints or colours, with soft undefined forms of 
clouds, indicate and accompany fine weather; but gaudy, or un- 





For goods engines the weight is being gradually but 
surcly increased also, and the increase points to increase of | 
trattic, whether the profits be increased or no. The use 
of engines with coupled driving-wkeels of 6ft. diameter, 
as on several lines, points to a high speed for goods 
trains, and high speed and heavy trains require, of 
course, heavy engines. The Continental railway engineers 
have worked out this matter of heavy goods engines to an 
almost extreme limit, yet, on the Chemin de Fer du Nord, of 
France, where a large number of Engerth engines, weigh- 
ing 62 tons with and 41 tons without tenders, are in 
constant use, M. Chobrzynski, the locomotive superinten- 
dent, states that they are the most economical of any in 
draught and repairs, while M. Couche, the engineer of 
permanent way, states that they are not especially injurious 
to the rails or fastenings. ‘The weight is very equally 
distributed, so that hardly more than five tons shall bear 
upon any one of the twelve wheels of engine and tender, 
and with this weight the engines are run at moderate speeds 
over a flat-footed rail 4in. high, and weighing 741b. per 
yard, fish-jointed, and resting upon sleepers 3ft. from 
centre to centre, except at the joints, where they are 30in. 
Not a chair is used in supporting the rails, which are 
fastened by spikes only, as on the American railways. 
Yet the 20-in. cylinder Engerths are in high favour. It 
does appear strange that such engines can do well on one 
side of the Channel while they are so distrusted upon the 
other. 

The heavy engines now in course of construction in 
Manchester, for working the Bhore Ghaut incline of the 
Great Indian Peninsula Railway, may lead some of our loco- 
motive superintendents, ambitious for engines always up 
to their work, to adopt still more massive machinery. The 
new Bhore Ghaut engines have six-coupled wheels and a 
bogie, or ten wheels in all, the tank of 1,000 gallons capacity 
being carried on the boiler. They have 20-in. cylinders, 
24-in. stroke, 4-ft. 4-in. driving-wheels, and will weigh, 
probably, 45 tons in working trim. The gauge being 
oft. Gin., the cylinders are inside. Whether the original 
plan, adopted by Mr. Robert Stephenscn for working the 
same incline—that of two engines coupled together, as in 
the case of Messrs. Stephenson’s engines on the Giovi in- 
cline of the Turin and Genoa line—has been found un- 
suited to the requirements of the place, or in any way 
disadvantageous, we cannot say, but certain it is that an 
important change from Mr. Stephenson's plans is being 
made. Our own opinion is that one engine will always be 


usual hues, with hard, definitely outlined clouds, foretell rain, and 
probably strong wind. Misty clouds forming or hanging on heights 
show wind and rain coming, if they remain, increase, or descend, 
lf they rise or disperse the weather will improve or become fine. 
When sea birds fly out early, and far to seaward, moderate wind and 
fair weather may be expected. When they hang about the land or 
over it, sometimes flying inland, expect a strong wind, with stormy 
weather. As many creatures besides birds are affected by the 
approach of rain or wind, such indications should not be slighted 
by an observer who wishes to foresee weather, or compare its varia- 
tions. There are other signs of a coming change in the weather 
known less generally than may be desirable, and therefore worth 
notice, ‘such as, when birds of long flight, rooks, swallows, or 
others, hang about home, and fly up and down or low, rain or wind 
may be expected. Also when animals seek sheltered places, instead 
of spreading over their usual range; when pigs carry straw to their 
sties; when smoke from chimneys does not ascend readily (or 
straight upwards during calm), an unfavourable change is probable. 
Dew is an indication of fine weather; so is fog. Neither of these 
two formations occur under an overcast sky, or when there is much 
wind. One sees fog occasionally rolled away, as it were, by wind, 
out seldom or never formed while it is blowing. Remarkable clear- 
ness of atmosphere near the horizon; distant objects, such as hills, 
unusually visible, or raised (by refraction), and what is called “a 
good hearing day,” may be mentioned among signs of wet, if not 
wind, to be expected. More than usual twinkling of the stars; in- 
distinctness or apparent multiplication of the moon’s horns ; halos; 
“ winddogs,” and the rainbow, are more or less significant of in- 
creasing wind, if not approaching rain, with our without wind.— 
Mechanics’ Magazine. 

Tue Association FOR THE Prevention oF Steam Bower Ex- 
PLOSIONS.—At the last ordinary monthly meeting of the executive 
committee of this association, held at the offices, 41, Corporation- 
street, Manchester, on Tuesday, November 26th, 1861, William 
Fairbairn, Esq., C.E., F.R.S., President, in the chair, Mr. L. E 
Fletcher, chief engineer, presented his monthly report, from which 
we have been furnished with the following extracts :—“ During the 
past month 315 engines have been examined, and 436 boilers, 6 of 
the latter being examined specially, 8 internally, 22 thoroughly, and 
400 externally, in which the following defects have been found :— 
Fracture, 2; corrosion, 25 (2 dangerous); safety valves out of order, 
7(2dangerous); water-gauges ditto, 9 (3dangerous); pressure-gauges 
ditto, 6; feed apparatus ditto, 3; blow-off cocks ditto, 40 ; fusible plugs 
ditto, 1; furnaces out of shape, 10 (3 dangerous) ; deficiency of water, 
2 ; over pressure, 4; boilers without safety valves, 1 (dangerous)— 
total, 110 (11 dangerous). Boilers without glass water gauges, 18; 
ditto without pressure gauges, 19; ditto without blow-off cocks, 9; 
ditto without feed-back pressure valves, 59. I have examined some 
boilers this month which have given considerable trouble from 
leakage, and rendered extensive repairs necessary, which might have 
been prevented had they been thoroughly tested by hydraulic 
| pressure at the outset, and I think our members would do well to 

make more frequent use of this test than they do, not only on laying 
down new boilers, but also on re-starting those that have undergone 
repair, as well as in periodically ascertaining the safety of those that 
have been worked at for years; I would recommend in all cases 











found cheaper, in every respect, than two of the same 
collective power, supposing only that the permanent way 
be strong enough. With stcel rails and steel tyres, to the 


| that boilers should be proved in this way to a pressure 50 per cent. 
| higher than that at which they are to work, and that this test should 
be applied not for a short time only but be maintained steadily for 


general use of which we appear to be tending, it may be | at least half a day, care being taken to prevent all concussion, since 


that still greater weights than have yet been attempted 
may be successfully adopted in locomotives. 


Format notices have been issued by the Board of Works and 
Public Buildings of their intention to apply to Parliament 
next session for an Act enabling them to acquire the necessary space 
for enlarging the Admiralty at Whitehall. 

Deuter Eneineens.—Our first lessons in mechanical and civil 
engineering were principally obtained from Dutchmen, who supplied 
us With our first windmills, water-mills, and pumping-engines. 
Holland even sent us the necessary labourers to execute our first 
great works of drainage. The Great Level of the Fens was drained 
by Vermuyden, and another Dutchman, Freestone, was employed 
to reclaim the marsh near Wells, in Norfolk. Canvey Island, near 
the mouth of the Thames, was embanked by Joas Croppenburgh 
and his company of Duteh workmen. When a new haven was 
required at Yarmouth, Joas Johnson, the Dutch engineer, was em- 
ployed to plan and construct the works; and when a serious breach 
oceurred in the banks of the Witham, at Boston, Matthew Hake was 
sent for from Gravelines, in Flanders; and he brought with him 
not only the mechanies, but the manufactured iron required for the 
work. The art of bridge-building had sunk so low in England, 
about the middle of the last century, that we were under the neces- 
sity of employing the Swiss engineer Labelye to build Westminster 
Bridge. In short, we depended for our engineering, even more 
than we did for our pictures and our music, upon foreigners.—Lives 
of the Engineers, by Samuel Smiles. 










otherwise irregular and injurious strains may be put upon the 
boiler. No boiler should be set in the brickwork until thoroughly 
eer throughout, when, if well made and taken proper care of, 
| it would last an indefinite time. It is, however, too frequently the 
| case, that boilers are bricked in, either untested, or trusting that 
such small leaks as may appear will take up of themselves when in 
actual work, instead of which, the water once finding a way through, 
enlarges its channel and corrodes the plate in the neighbourhood of 
the leak; this frequently eats away the surface so smoothly and 
evenly that the thinning of the plate escapes detection, and I met 
some time since with a case of explosion, from which several lives 
were lost, that resulted from this cause, and which might have 
been prevented by the timely application of the hydraulic test. 
| { have met during the last month many safety-valves having 
their levers improperly loaded; I do not say overloaded, but im- 
properly loaded, having several irregular weights, and these often 
insecurely attached, and would recommend in each case that only 
| 2 single weight should be employed, and that placed either at the 
| end of the lever, or, if midway, pinned in position, 80 as to ange | 
any increase of pressure beyond that decided on by the owner 0 


| the boiler. On the owner must rest the loss and onus of accident, 
| therefore his should be the decision and control. The inspectors 

are instructed at each visit to apply their indicators when the steam 
| is blowing off, so as to ascertain the actual pressure at which the 

safety-valves are loaded. To this 1 attach considerable importance, 
| and am desirous that it should be done in every case ; and trust that 
} those members who have not already done so will co-operate with 
me by providing their boilers with taps, suitable for the application 





} of the indicator we use, Which is McNaught’s quarter-inch. 
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Grants of Provisional Protection for Six Months. 

1766. FREDERICK TOLUNAUSEN, Boulevart Bonne Nouvelle, Paris, ‘‘ Improve- 
ments in looms for weaving ribbons and other fabrics.”—A communica- 
tion from George Duplay, Rue Notre Dame St. Etienne, France.—Petition 
recorded 15th July, 1861. 

1832. Joun Puatr and Joun Buckiey, Oldham, Lancashire, ‘‘ Improve- 
ments in machinery for spinning and doubling cotton and other fibrous 
materials,” — Petition reorded 20th July, 1861. 

1952. FREDERICK TOLHAUSE 3oulevart Bonne Nouvelle, Paris, ‘‘ Improved 
mechanical contrivances increasing the effect of motive power.”—A com- 
munication from Frangois Berger, St. Etienne, France.—Petition recorded 
6th August, 1861. 

2126. FREDERICK TOLNAUSEN, Boulevart Bonne Nouvelle, Paris, *‘A new 
kind of artificial fur to be made by means of the jacquard or other loom 
with silk or other textile material.”.—A communication from Antoine 
Denis and Adolphe Mottet, Boulevart Bonne Nouvelle, Paris.—Petitioan 
recorded 26th August, 1861. 

2356. GeorGeE Roperts, Bessborough-place, Pimlico, Middlesex, and 
FREDERICK LAMBE, Cushion-court, Old Broad-street, London, “ Certain 
improvements in lamps and lamp wicks, whereby they are adapted for 
more effectively burning animal, linseed, and other heavy and also 
glutinous and bituminous oils, and other burning fluids employed for 
illuminating purposes.”—Petition recorded 20th September, 1861. 

2506. ALFRED Forp, The Priory, Battersea, Surrey, “ An improved method 
of forming waterproof fabrics by combining paper with woven or spun 
fabrics.” — Petition recorded &th October, 1861. 

2527. WittiaM JAMES WILLIAMS, Warnford-court, London, “ An improved 
process of charging illuminating gas with the vapour of the hydruret of 
carbon, for the purpose of increasing its illuminating properties.” —Petition 
recorded 10th October, 1856. 

2553. Roper’ CuarLEs Furry, Edinburgh, Midlothian. N.B., “ An im- 
provement in coating pills for rendering them tasteless.” — Petition 
recorded 12th October, 1861. 

2624, Epwarp Otprrep, Adelphi Tronwork 
provements in self-acting mules for spinning and doubling. 

2629. WittraAM Winsiatt, Bristol, Somersetshire, ‘** Improvements 
machines for kneading dough.” — Petitions recorded 21st October, 1861. 

2638. FREDERICK OLDFIELD WARD, Hertford-street, Mayfair, London, “Im- 
provements in hydraulic pressesand in the machinery and apparatus 
appertaining thereto and requisite in working the same, part of such 
improvements relating to the pumping machinery attached to hydraulic 
presses, and this part being applicable to pumping 

for other purposes.” —Petition recorded 22nd October, 1861. 

2667. Epwarp SAMuEL TUCKER and Freperick ErskinE MANNeERs, Red 

Lion-court, Fleet-street, London, “ Improvements in the construction of 
revolving and movable surfaces applicable to the exhibition of advertise- 
ments, show cases, transparencies, and other like matters at fixed 
stations.” 

2676. JEAN Baptiste ScinALKENBACH, Treves, Rhenish Prussia, ‘‘A new 
kind of keyed musical instrument, combining the effect of percussion 
instruments, or the effect of trumpets, and similar instruments, with the 
effects of ordinary keyed instruments.”—Petitions recorded 25th October, 
1861. 

2685, Joun Siprrorrom, Harewood, near Mottram, Cheshire, ‘‘ Certain 
improvements in machinery for making partial tubes for the spindles of 
spinning and other machines.”—Petition recorded 26th October, 1361. 

2717. Richard Rowntree PriestLEy, Glasgow, Lanarkshire, N.B., ‘ Im- 
provements in the manufacture of woven fabrics.” 

2725. WiLLiAM Cook, Beaufort Villas, Brixton, Surrey, and Henry Cook, 
Manche-ter, “‘ lmprovements in printing telegraphs.”—Petitims recorded 
30th October, 1861. 

2734. JouN AMERICUS FANSHAWE and JAMES AxcHTBALD JAQues, Totten- 
ham, Middlesex, *‘ Improvements in the means of securing the doors of 
railway carriages.”— Petition recorded 31st Oct ber, 1861. 

2740. ELizabetii ANNE MALING, Whitchead’s-grove, Chelsea, London, 
** Improvements in glass cases for the cultivation of plants and flowers.” 
2743. BENJAMIN MITCHELL, Greenwich, Kent, and WiLuiaAM BRUNTON, 
Penge, Surrey, 

shears.” —Petitions recorded lst November, 1861. 

2752. James Smitu Brooks, Cambridge Villas, Mare-street, 
London, ‘‘ A newor improved back or chest protecting brace or braces.” 
—Petition recorded 2nd November, 1861. 

2767. Joun Stewart, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in the 
manufacture of cards for jacquard weaving.”—A communication from 
Louis Joseph Fillion, Grougis, Aisne, France. 

2771. Joun AsuLey, Grosvenor-place, Bath, ‘* Improvements in apparatus 
for attaching horses to carriages.” — Petitions recorded 4th November, 1861. 

2772. Rosegr WILSON, Patricroft, near Manchester, Lancashire, “‘ Certain 
improvements in steam hammers, and in valves applicable to the same 
and to other steam engines.” 

2773. JAMES LivesEy, Manchester, ‘‘Improvements in apparatus for com- 
municating from one part of a railway train to another and for coupling 
pipes.” 

2774. Ep@ar Brooks, Birmingham, ‘‘ An improvement or improvements in 
the manufacture of bayonets.” 

2775. Winu1aM HA.t, Calais, France, ‘‘ Improvements in the production of 
curved and other forms in articles of lace.” 

2776. CHARLES FREDERICK Hayes, Royal Small Arms Factory, Enfield, 
Middlesex, “Improvements in means or apparatus for generating 
steam.” 

2777. RicuaRD FetuNey, Manchester, ‘‘ Improvements in machinery or 
apparatus for preparing, spinning, or doubling cotton, silk, and other 
fibrous materials, parts of which improvements are applicable for winding 
and other purposes.” 

2778. RicuArp ARCHIBALD BrooMan, Fleet-street, London, “ Improvements 
in steam generators and in furnaces for the same.”—A communication 
from Alexandre Friedmann and Frederick Emile D’Erlanger, Paris. 

2779. EpwarkD Bowra, Upper Norwood, Surrey, ‘‘ Improvements in the 
manufacture of clastic fabrics.” 

2780. JouN BERESFORD Love,{Philadelphia, Pennsylvania, U.S., ‘‘ Improve- 
ments in the mode of combining together and securing to the sides of 
navigable vessels and water batteries armour plates of iron or steel.” 

2781. Joun PreTrerR Bovurquin, Newman-street, Oxford-street, London, 
“Improvements in ornamenting the covers of photographic albums, 
books, writing cases, and other like articles.” 

2783. Henry OrtH, Wissenbourg, France, ‘‘ An improved soap.” 

2784. GrorGE TOMLINSON BovsFiELD, Loughborough Park, Brixton, Surrey, 
“Improvements in electro-plating or depositing metals.”—A communi- 
cation from Jabez Ellis, Walcot, Boston, Massachusetts, U.S.—Petitions 
recorded 5th November, 1861. 

2785. George Davies, Serle-street, Lincoln’s-inn, London, ‘* Improvements 
in fire-arms and ordnance.”—A communication from Benjamin Franklin 
Joslyn, Stonington, Connecticut, U.S. 

2787. ALEXANDER PRINCE, Trafalgar-square, Charing-cross, London, ‘‘Im- 
provements in furnaces for reducing zine ores.”——-A communication from 
Adolphe Charlier, Stolberg, near Aix-la-Chapelle, Prussia, 

2788. WiLt1AM RAMSELL, Deptford, Kent, “‘ Improvements in the con- 
struction of boats, barges, buoys, and other like structures of metal, and 
in machinery employed therein.” 

2789. FREDERICK HiLLs ScuroperR, Hampstead, London, “ Improvements 
in evaporating and in machinery employed therein.”—Petitions recorded 
6th November, 1861. 

2791. SIMON COCKETT, 





















Salford, Lancashire, ‘* Im- 
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3lackburn, Lancashire, ‘Improvements in cop 





2792. Joun WALMSLEY, New Accrington, Lancashire, “ Improvements in 
looms for weaving.” 

2795. Joun RicuuaARvson WrenaM, Capel-street, Dublin, “ Improvements in 
apparatus for the manafacture of gas, parts of which are also applicable 
for cooking purposes,” 

2796. SamMuEL Leparp, Cloak-lane, London, “Improvements in apparatus 
for heating and warming conservatories, grecnhouses, ferneries, orchard 
houses, or other buildings and rooms.” 

2798. Henry GovuLp Gipson, Mark-lane, London, “Improvements in 
apparatuses for drying hops, malt, grain, and other vegetable substances, 
part of which is applicable asa fan or blower.”—A communication from 
Joseph Perrigault, Rennes, France. 

2799. Joun Hancock, Nottingham, “Improvements in the manufacture of 
looped fabrics, and in machinery to be employed therein.” 

2800. WILLIAM ALBERT SuEParD, Pall-mal!, London, “ Improvements in 
preparing and treating gutta-percha and india-rubber.” 











2101. Joun Barrow, Dalton Chemical Works, West Gorton, near Man- 
chester, Lancashire, ‘* Improvements in the manufacture of benzole, 
naphtha, naphthaline, aniline, and carbolic acid.”— Petitions recorded 7th 
November, 1 
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861. 

BexsamMin Dopson and JAMES CLOUGH, ton-le-Moors, Lancashire, 
Certain improvements in machinery for combing, preparing, and 
ning cotton and other fibrous substances.” 
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. JOSEPH TYLEK, Pratt-street, Camden Town, London, “ Improvements 
in the manufacture of cla: ionets.” 
2807. WILLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in railway 





prevention of the collision of trains 
Munication from ssrs. Auguste Lucicn Vérité and Julien 
Bazin, Boulevart St. Martin, Paris. 

. JOUN BykNe, Whitehouse, Antrim, ‘* Impre 
apparatus for scutching and refining flax, |:emp, 
substances”—Petitions recorded 8th Noveninr, 1> 
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2812. Mark Morea, Wellington-street, Strand, 
gaiter or covering for the leg. 
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machinery employed | 


“Improvements in the construction of scissors and | 
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2813. Grorce Stpsox, Glasgow, Lanarkshire, N B., “Improvements in 
boring apparatus such as is used for mining purposes.” 

2814. Rosert McNatr, Glasgow, Lanarkshire, N.B., “Improvements in 
castings for stitching machines, and in adapting the same for writing.” 
2818. SAMUEL WiLLIAM CAmpaiaN, Deeping Saint Nicolas, Lincolnshire, 
‘‘Improvements in apparatus for stacking straw and other agricultural 

produce.” 

2819. RicHARD ARCHIBALD BrooMan, Fleet-street, London, “ Improvements 
in obtaining alkaline phosphates."—A communication from Edouard 
Aubertin, Paris 

2820. Ricuarp ARCHIBALD Broomay, Fleet-street, London, ‘‘ An improved 
spinning toy.”—A communication from@ustave Xavier Tautain and Louis 

Alfred Coquet, Paris. 

321. Epwarp LoysrL, Cannon-street, London, *‘ Improvement in match- 
boxes or cases.” 

2322. WILLIAM Epwarp Newton, Chancery-lane, London, ‘ Improved 
apparatus for manufacturing and containing gaseous liquids.”—A com- 
munication from Pierre Prudence Henri Couillard, Rue St. Sébastien, 




















3. ARCHIBALD Turner, Leicester, “Improvements in knitting ma- 

chinery.” 

2824. WiLLIAM CLARK, Chancery-lane, London, “ Improvements in portable 
and other filters.”—A communication from Jules Pacéme Alfred Havard 
and Jean Baptiste Bourgoise, Boulevart St, Martin, Paris.—Petitions re- 
corded 9th Novemb:v, 1861. 

2828. Gr 2 Leste, Mall, Hammersmith, London, ‘Improvements in 
pens and writing instruments.” 

2829. Wituiam CLARK, Chancery-lane, London, ‘* Improvements in safety 
lamps.”—A communication from Mr. Pierre Dernoncourt, Anzine Mines, 
Denain, Nord, Boulevart St. Martin, is. 

2830. JAMES JouN SHEDLOCK i Villas, Earl’s-court, Kensington, 
London, ‘‘ Improvements in gas meters.” 

2831. ORGE FERGussoN WILSON and Grornar PAYNE, 

Battersea, Surrey, ‘* Improvements in treating fatty 

33. CuHaAUNCY ORRIN Crosby, Bridge-street, Bls ars, London, “‘ Im- 
provements in the manufacture of pointed trimming, and in the machinery 
for ma acturing pointed trimming.”—Petitions recorded 11th November, 
1861 

2836. Joun Davinson, 

} for communicating be 

| driver of a railway train. 

} 2840. WiLLIAM Epwakp Newton, Chancer' 
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nd oily matters.” 
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, Staffordshire, ‘* Improvements in apparatus 
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lane, London, ** Improvements 








in self-feeding inkstands.”—A communication from Charles Close, New | 





York, U.S 

2814. Lovis Francois DuvaL and Lovis Axnpre Bravprt, Boulevart St. 
Martin, Paris, **A new process of tanning.”—Petitions recorded 12th 
November, 1861. 
350. WintiaAmM CLARK, Chancery-lane, London, ‘The application of 





28 

electricity in refining cast iron for the purpose of converting it into 

| wrought iron or steel with or without the addition of other agents.”—A 

communication from Francois Alphonse Adéodat Dufournel, Boulevart 

. Martin, Paris. 

$52. Sir WintiAM Grorae Armstrong, Newcastle-upon-Tyne, ‘* Improve- 

ments in the means of firing or igniting explosive projectiles.” 

2854. TuomMAs Procrer, Boston, Lincolnshire, ** Improvements in carriers 
or stackers, or apparatus for facilitating the stacking of straw, hay, or 
agricultural produce.” 

2858. Isaac Tuomas TowNsEND, Attleborough, Warwickshire, ‘‘ Improve- 
ments in harness to be used in the manufacture of all textile fabrics.” 

2860. Ricuarp ARcuIBALD BrooMay, Ficet-street, London, * Improve- 
ments in albums for containing photographic and other pictures.”—A 
communication from Auguste Marion, Paris. 

2862. ALFRED Epwin Carter, West Middlesex Waterworks, Kensington, 
and Tuomas Hack, West Middlesex Waterworks, Hammersmith, Middle- 
sex, ** Improvements in screw cocks,”—Petitions recorded 13th November, 


1861. 
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Patents on which the Stamp Duty of £50 has been Paid. 
2638. Winu1aAM Lea, Wolverhampton, Staffordshire. — Dated 28th No- 


| vember, 1858. 

Tuomas Spencer, Newcastle-upon-Tyne.—Dated 
1858. 

2654. WautTeR Raustox, Manchester.—Dated 23rd November, 18: 

2661. WintiaM WARNE, JAMES ARCHIBALD JAQuES, and JON 
FANSHAWE, Tottenham, Middlesex.—Dated 23rd November, 1853. 

2640. Henry Jonpan, Liverpool.—Dated 20th November, 185s. 
2. Ricuarp Hveu Hvuenes, Hatton-garden, London,—Dated 24th No- 
vember, 1858. 

2650. SamveL Waire Jounson and James VARLEY, Peterborough, North- 
amptonshire.—Dated 22nd November, 8. 

2656. WILLIAM GorMAN, Glasgow, Lanarkshire, N.B.—Dated 23rd No- 
vember, 1858. 

2787. Joun Jonson, Derwent Foundry, Derby. —Dated 6th December, 1858. 

2696. Joun Ramssorrom, Accrington, Lancashire.—Dated 27th November, 
1858 

2681. Comin MATuER, Salford, Lancashire.—Dated 25th November, 1858. 

385. JAMES TANGYE, Birmingham —Dated °7th November, 1858. 






22nd November, 


















rd December, 1858. - 
8. CHARLES PETERSON, Loweliffe Lodge, Isle of Wight, Hampshire.— 
Dated 24th November, 1858. 





Patents on which the Stamp Duty of £100 has been paid. 
2343. Josep Berrertuy, Liverpool.—Dated 6th November, 1854. 
2 Josern Wurrwoxti, Manchester.—Dated Ist December, 1854. 
2512. SypNey SMiru, Hyson Green Works, near Nottingham,—Dated 29th 
November, 1854. 





Errata. 


2s74. For “ Murentn” read “ MINcHIN.” 
2885. For “ Estanour” read “ Estanque.” 
2804. For * FinuMAN ” read “ TILLMAN,” 


Notices to Proceed. 


1753. Jouxn AvAMS, King William-street, London, ‘Improvements in 
revolving fire-arms and in cartridges for the same.”—Petition recorded 
12th July, 1861. 

1766. Freperick TOLMAUSEN, Boulevart Bonne Nouvelle, Paris, ‘*Im- 
provements in looms for weaving ribbons and other fabriecs.”—A com- 
munication from Georges Duplay, Rue Notre Dame, St. Etienne, France. 
—Petition recorded \3th July, 1861. 

1774. Rees TayLtor and Tuomas Price, Tydu Tin Plate Works, Bassaleg, 
Monmouthshire, “ Improvements in the manufacture of tin and terne 

plates.” 

17 BE 
chinery for clearing 
similar fibrous mate’ 
Halden and Charles 8 
recorded 15th July, 1861. 

1788. Joun Burxkuorn, Chorley, Lancashire, ‘‘ Improvements in machinery 
or apparatus for working railway signals.” 

1792. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, “Certain new alloys of silver with other metals, and the pro- 
cesses employed in their manufacture.”—A communication from Henri 
Catharine de Roulz, Paris. —Petitiovs recorded 16th July, 1861. 

1797. Joun Parker, Ivy House, Bradford, and Joseru WELLS and 
BENJAMIN WELLS, Bowling, near Bradford, Yorkshire, ‘* Improvements in 
steam engines, boilers, furnaces, and apparatus applicable thereto,”— 
Petition recorded 17th July, 1361. 

1807. BENJAMIN JounsoN, Surrey-place, Kennington Park, and WiLLiaM 
Henry ANDERSON, White Cottage, Stockwell-place, Surrey, *‘ Improve- 
ments in pianofortes.”—Petition recorded 18th July, 1861. 

1815, Rowenr WALKER, Eccleston, near Prescot, Lancashire, ‘* An improved 
apparatus for stopping and packing bottles.” 

1819. Rorert Laine and Groror Horwoop Cossins, Ince, near Wigan, 
Lancashire, “‘ An improved mode of obtaining nitrous acid gas for making 
sulphuric acid.” 

1820. Ricuarp CHarues Newsery, Presi‘ent-street, Goswell-road, London, 
“Improvements in the manufacture of enameled cards,”—Jetitions re- 
cordet 19th July, 1861. 

1832. Joun Puatr and Joun Buexiey, Oldham, Lancashire, ‘“ Improve- 
ments in machinery for spinning and doubling cotton and other fibrous 
materials.” 

1834. MiciiARL HENRY, 














AMIN Brown, King William-street, London, “Improved ma- 
and smoothing spun thread or yarns and other 
ials.".—A communication from Fugéne Ab-der- 
































Flect-strect, London, ‘‘Improvements in the 
method of, and apparatus for, obt ining an increased effect from lights.” 
—A communication from Charles Frangois Le Page and Cyprien 
Poisson, Boulevart St. Martin, Paris. —Peuions recorded 20th July, 1861. 

1836. ConsTANTINE Nico.aus Korruna, Holborn, London, **Certain new 

compositions to be used in the manufacture of soap.” 

j Reading, Berkshire, “ Improve- 
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$39. WittiamM Hoop, Rai Foundry, 
ments in beams and girders Lin applying the same in buildings.” 
1840. Witntam Epwakb Newton, Chancery-ianc, London, ‘* Improve- 


ing motive power by an explosive mixture of 
A communication from Francisque Million, 





ments in engines for obtai 
inflammable gases and air 
Paris. —Peti'ions d July, 1361. 
1843. Grorcz Featurrstoxs Grirvix, New Adelphi Chambers, London, 
“Improvements in the permanent way of railways.”—Pctition recorded 
23rd July, 1561. 
1805, BENJAMIN Brown and Ricuarp Hackine, Bury, Lancashire, “ Certain 








ecordet* 





MERICUS 








er, Lacroix aux Mines, Vosges, France,—Petitivns | 
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improvements in machinery or apparatus employed in spinning cotton 
wool, silk, and other fibrous substances.” . ‘ 
18°6. Marc Kiorz, Boulevart St. Martin, Paris, “A new application of 
certain products to ornamenting tissues, papers, and other surfaces,”— 
Petitions recorded 25th July, 1861. 
1874 2 Jouxson and BARTHOLOMEW Hockiy, North-street, 
Westminster, ** Improvements in securing or fastening 
fish plates, and for other purposes.”—Petition recorded 







nuts for railw 
26th July, 1861. 

_ Wituiam Horatio Harrieip, Royal Exchange-buildings, London, 
; Improvements in constructing and propelling ships and vessels.” 

1885. James Rowertson, Park-street, Mile End, London, “Improvements 
in apparatus for the treatment of bodily pain with hot water, steam, hot 
air, and the like.”—Petitions recorded 27th July, 1861, : 

1907. Jorn RYLANDS, THOMAS GLazZEBROOK RYLANDS, and Peer RYLANDS, 
Warrington, * Improvements in joining wire for telegraphic conductors 

. and other purposes.”—Petition recorded 31st July, 1861. 

1921. Joseri Everxs Drovot, South-street, Finsbury, London, “ Improve- 
ments in machinery or apparatus for kneading.”—Petition recorded 2nd 
August, 1861, 

1956, WILLIAM CLark, Chancery-lane, London, “ Improvements in bleach- 
ing and ek rifying saccharine matters, and i apparatus for the same.” 

A communication from Messieurs Edouard Théophile de Gemini and Ed- 
mond Oswald'de Gemini, Boulevart St. Martin, Paris.—Petition recorded 6th 
August, 1861. 

2053. WILLIAM BENNerr, London-strect, Paddington, London, “A new 
and improved composition to be usec. as fuel and in the lighting of fires.’* 
—Pitition recorded 19th August, 1861. ; 



















2073. Tuomas Surrox, King’s College, London, “ An improved camera 
for taking photographic portraits and instantaneous pictures." —Petition 
recorded th August, 1861 





2254. WittiaM Epwarp Newton, Chancery-lane, London, “An improve- 
ment in the construction of boots and shoes.”—A communication from 
Joseph Lacy Joyce and Edward Heaton, New Haven, Connecticut, U.S, 
—Petition recorded 9th September, 1861. 

2310. RICHARD ARCHIBALD BRooMAN, Fleet-street, London, “ Improvements 
in apparatuses for stretching, supporting, and uniting telegraph wires.” 

A communication from Charles Pougnaire, Marseilles, and Joseph 

Stephane Bourey, Paris, France,—/Petition recorded 16th September, 1861, 

535. JAMES Downs, Kingston-upon-Hull, Yorkshire, “Improvements in 
pumps and stops used for working hydraulic presses,”"—Petition recorded 
10th October, 1861, 

2667. EDWARD SamMuEL Tucker and Frepentck Erskine Manners, Red 
Lion-court, Fleet-street, London, “‘ Improvements in the construction of 
revolving and movable surfaces, applicable to the exhibition of adver- 
tisements, show cases, transparencies, and other like matters at fixed 
stations.”— Petition recorded 25th October, 1861, 

686. JEAN Lovis Sicarp, South-street, Finsbury, London, ‘ An improved 
apparatus for purifying, measuring, and weighing grain and oleaginous 

Petition recorded 26th October, 1861. 

2758. BeNvawin Brown and Ricuarp Hackine, Bury, Lancashire, ‘ Im- 
provements in machinery for preparing cotton to be spun, known as 
openers, scutchers, and carding engines.”—Pelition recorded 2nd No- 
vember, 1881, 

2768, GronGE 











seeds.” 









Horton, Sheffield, Yorkshire, ‘‘An improved construction 
of skate.”— Petition recorded 4th November, 1861. 

2774. Evcar Brooks, Birmingham, * Improvement or improvements in 
the manufacture of bayonets.”—Petilion recorded 5th November, 1861. 

2840. WiLtiaM Epwarp Newton, Chancery-lane, London, ‘* Improvements 
in self-feeding inkstands.”—-A communication from Charles Close, New 
York, U.S.—Peti/ion recorded 12th November, 1861, 

2860. Richakp ARCHIBALD Brooman, “ Improvements in albums for contain 
ing photographic and other pictures."—A communication from Auguste 
Marion, Paris.—Petition recorded 138th Novembe r, 1861. 




















And notice is hereby given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 





| their objections to such application, at the said Office of the Commissioners, 


. CHARLES Coates, Sunnyside, near Raw:enstall, Lancashire.—Dated | 


within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 
List of Specifications published during the Week ending 
23rd November, 1861. 
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*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-office order, made payable to him at the Post-office, High Holborn, to 
Mr. Bennet Woodcroft, Great Seal Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 


The Sollowing descriptions are mode from Abstracts prepared expressly for 
Tuk ENGINEER, at the office of her Majesty's Commissioners of Patents, 








Ciass 1.—PRIME MOVERS. 


( Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c.) 
1178. H. Carer, Grove Steam Boiler Works, Southwark, “ Steam boilers,”—« 
Dated 9th May, 1861, 
This invention relates to a novel mode of constructing or arranging the 
parts of steam boilers, so as to render them portable, and to dispense in @ 


| great measure, if not entirely, with masonry, and at the same time econo- 


mise the heat, so that as little as possible may pass away unutilised. In 
carrying out this invention the patentee prefers to construct the boiler of 
sylindrical form, and he places the same vertically, The fireplace or fur- 
nace is situated in the centre, and at the lower part of the cylinder, and may 
be made to taper upwards. The fireplace will thus be surrounded by a 
water space, except at the opening through which the fire is stoked, The 
heated gases and flame from the fire rise up and strike against the 
underside of the upper part of the boiler, and, instead of passing direct] 
away to the exit flue, they are conducted down vertical flue pipes, which 
pass through the water space that surrounds the fire. The caloric, in its 
passage down these flues is quickly taken up by the surrounding water, and 
the gases (considerably reduced in temperature) will enter a smoke-box or 
space below the ash-pit; from this smoke-box they may be conducted 
through a central opening into the exit flue or chimney. It will, of course, 
be understood that this smoke-box may bejsurrounded byja water space, 
and this, being the coolest part of the boiler, may also be used as a mud 
space to catch or retain any sediment that the water may deposit, and 
which may, from time to time, be blown off when deemed necessary. 

1145. J. Burcu, Crag Hull, near Macclesfeld, ‘ Boilers.”—Dated (th May, 

1861. 

This invention, Firstly, consists in the use of water tubes in the furnaces 
of vertical boilers, the upper ends of such tubes being attached to the crown 
of furnace, and their lower ends to the sides of the furnace, 
sufficiently high to avoid contact with the burning fuel, By the use of 
these tubes the patentee obtains a greatly increased heating surface ; they 
may be made of any suitable material, such as wrought iron or copper, 
Secondly, the invention consists in the use of fire-brick or metal obstructors 
for the purpose, when placed amongst the water tubes in the furnaces of 
vertical steam boilers, of causing the draught current to be circuitous, so 
that the heated gases and products of combustion be made to permeate 
every part of the furnace before entering the flues. Thirdly, the invention 
consists in the use of the iron tube plates described for the construction of 
those parts of steam boilers to which the fire tubes are attached, such pilates 
having been rolled through grooved rollers in the process of mi nufacturing. 
By these means a thicker ridge is left on the plate, through which the holes 
for inserting the fire tubes are drilled at a suitable angle, and thus an 
oblique joint is avoided. Fourthly, in the use of the circular frame described 
for carrying the fire-bars in vertical furnaces. 

1186. L. W. Roppewia, Shefield, Sterm boilers."—A communication.—Dated 
10th May, 1861. 

This invention consists in the construction of boilers with an innerand an 
outer chamber, the inner one of which is in more immediate contact with 
the heat of the furnace, and is surrounded by the outer chamber, the water 
mber being considerably lower than usual, and that in 
erably higher than usual, There is a pipe 
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level jn the inner e} 
the outer chamber be 5 

communicating from the upper part of the outer chamber to the lower part 
of the inner chamber, through which the water passes from the former to 
the Jatter when it has attained a sutliciently high level in the former. By 
this arrangement the water, being fed into the outer chamber, is made to 
circulate around the inner chamber in a direction contrary to that in which 
the heat passes along the flue around the outer chamber from the furnace 
to the chimney. By this arrangement, also, the sediment is caused to be 
collected in that part of the outer chamber which does not come in contact 
with the fire. 
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1210. P. CiaRpEMITE, St. George’s-le-Didonne, France, “ Wind motive-power 
engine.” —Dated 13th May, 1861. 

The improved engine is composed of a vertical shaft passing through a 
wooden platform, suitably fixed at its extremities for guiding its action and 
keeping it in a vertical direction. To the upper part of this shaft are set 
two wooden frames, with eight arms fixed at regular intervals apart between 
two hoops, by means of bolts, and placed diagonally so as to form an octagon, 
These frames, placed vertically one above the other, are connected together 
by masts or poles passing through their extremities, the masts being 
furnished with sails free to move according to the direction of the wind, and 
which cause the rotatory motion of the vertical shaft. The sails are worked 
by hailyards placed over a series of pulleys conducting the halyards to the 
vertical shaft, the length of which they descend in flutings, and are finally 
attached to a wheel set on the shaft at the lower part of the apparatus, and 
on which wheel a brake is adjusted to stop the rotative motion of the 
vertical shaft when required. —Not proceeded with. 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
Ne83, JC. 

1175. J. Buren, Crag Hall, near Macclesfeld, ‘‘ Propelling ships and vessels.” 

—Dated 9th May, 1861. 

This invention consists in the use and application of iron for constructing 
the after or buttock parts of ships and other vessels, and of attaching such 
iron stern posts to the hulls of vessels which are otherwise built of wood 
This part of the invention is applicable only to screw steam vessels. The 
invention cannot be described without reference to the drawings. 

1172. C. Lenny, Croydon, “ Carriages.” —Dated 9th May, 1861. 

This invention consists in the bodies of the said carriages being con- 
structed wholly or in part of rods or bars of metal, arranged at convenient 
distances apart, so as to form an open-work body, in place of wood, wicker- 
work, or otherwise, as at present. 

1148. 8. A. Beers, Brooklyn, U.S., “ Rails for street railroads.”—Dated 7th 

Muy, 1861. 

This invention cannot be described without reference to the drawings. 

1187. A. Dunwor, Glasgow, “ Badless or portable rai'ways.”—Dated 10th 
May, 1861. 

Under one modification of these improvements each wheel of the vehicle 
runs upon a series of short rails, which are jointed together at the ends so 
as to form a flexible band, as it were, surrounding the periphery of the 
wheel. There are, by preference, eight of these rails to each wheel, and 
each rail is, in order to obtain as much lightness as possible, combined with 
the requisite degree of strength, formed of wood cased with iron. The rails 
are connected together in pairs by means of rods of malleable iron, that is 
to say, each rail is connected to the one that is diametrically opposite to it. 
The rods, which are jointed to the centres of each pair of rails, extend 











inwards towards the centre of the wheel, where they are connected by 

means of movable links to each other, and these links are also jointed at 

their centres to a ring having two laterally-diverging arms, which ring runs 
loosely on the axle. This arrangement is adapted for wheels keyed to the 

axle, but, where the wheel runs loosely on the axle, the ring runs upon a 

bush projecting laterally from the nave of the wheel, and encircling 

the axle. The rods, with their connecting links, thus form a series of 
parallelograms around the axle, the motion of the wheel causing the several 
pairs of rails to move regularly and accurately round its periphery. The 
ends of the rail, where they are jointed together, are fitted with adjustable 
chairs which support the rails a short distance above the ground, and adjust 
themselves to the inequalities of the road. The overlapping ends of each | 
pair of rails are bored to admit of a strong bolt passing through the holes ; | 
this bolt forms the axis of the joint, and its extremities are supported on | 
two short beams of iron arranged one on each side of the ends of the con- 
tiguous rails. The beams are formed with screwed ends, and are attached | 
by nuts to a curved plate at each end which passes below the rail, These 
curved plates are of a segmental figure, their extremities extending to about 
the level of the upper surface of the rails. Each curved plate rests in the 
adjustable chair, the inner surface of which corresponds in figure to the | 
curvature of the plates, In this way the chairs are movable about the | 
plates to a given extent, and this motion is facilitated by fitting to the upper 
part of the chairs on each side an antifriction roller which moves over the | 
inner face of the segmental plates. The chair consists of two side plates, | 
with these antifriction rollers between them, and at the lower part they | 
have pendent lugs to which are jointed conical metal blocks, each of which | 
is formed with laterally projecting journals which support a metal ring 
that moves freely about the journals. The rings rest upon the ground, and 
their connection with the side plates of the chair give them the flexibility 
of a universal joint. Each chair rests upon two of these supporting rings or 
feet, and there are two chairs to each joint of the rails. Thus, as the vehicle 
progresses, these feet are successively brought on to the ground, and should 
one rest upon a stone, the rollers move up or down the curved guides, the 
flexibility of the foot at the same time assisting this action. So that, 
whatever inequalities of an ordinary nature are encountered, these rails 
remain level or nearly so, and do not in any way impede the motion of the 
vehicle. 

1201. G. F. Jones and J. Jones, York, “ An improved method of propelling 
and stecring steam vessels, and Jor a casing about the apparatus constitut 
ing therewith a steam condenser.” — Dated 11th May, 1861. 

This invention consists in employing flat surfaces of iron or wood in the | 
form of discs, separate biades, or paddles, plain, tubular, corrugated, or 
grooved, acting on the water in recesses, in whole or in part submerged, 
made in the bottom, sides, or ends of the vessel, or in a hollow way or ways 
made through the same, and open at both ends, and having straight or 
cranked shafts placed vertically, horizontally, or obliquely. Any recess, 
such as referred to, in which the apparatus works in one or other of the 
forms specified, is to be lined with a hollow casing, having its interior in 
communication with the steam pipes of the engine, end the parts of such 
casing being united by a multiplicity of pipes. This combination, exposed 
to the external water which is constantly changed by the action of the pro- 
peller, becomes the condenser to the engine. 

1202, G. F. Jones and J, Jones, York, “ Improvements in the form and con- 
struction of ships or vessels, and of arched ribs for roofs, domes, and 
bridges.” — Dated 11th May, 1861. 

The patentees claim, First, the oval vertical sectional form for vessels of 
war, such as gunboats or floating batteries. Secondly, the construction of 
these by means of box plates with or without ends, and the fastening 
together of these by their side flanges, which being in the inside they are 
easily got at for the purposes of repair. Thirdly, the application of this 
form of plate to other purposes, such as ordinary ships, and for arched ribs 
for roofs, domes, and bridges. The plates are to be made of the best 
wrought iron, or of soft malleable steel, or both united, the object sought 
to be obtained being a perfect shot-proof vessel, having its strength and 
resisting powers in its outer case, thereby saving expensive and heavy wood 
backings, and being almost entirely, except as to fittings, of one material, 
more durable, and capable of being made at comparatively less cost. 

1203. H. Swinpeuus, Handforth, Chester, “‘ Collars for horses."—Dated 1th 
May, 1861, 

This invention consists, First, ina method of preventing rain which falls 
upon the collar from wetting the horse. This the inventor accomplishes by 
continuing the rib at the edge of the housing so as to conduct the rain to a 
part where it will fall free of the horse ; and he otherwise moulds the collar | 
so as to form gutters for the same purpose. Secondly, he makes the sides 
and back of the housing all in one piece, instead of in several pieces, as is | 
the usual plan. Thirdly, he attaches the straps for connection with the 
harness to the inside of the collar, instead of the outside. Fcurthly, he 
facilitates repairs by attaching the stuffed part to the inside of the collar, or 
part connected thereto, instead of to the facing, as now practised.— Not pro- 
ceeded with. 

1205, W. CLARK, *Chancery-lane, London, * Construction, ventilation, end 
propulsion of lifeboats.” —A communication.— Dated 1th May, 1861. | 

This invention consists, First, in constructing the body of the boat in the | 
form of a cylinder, terminating at the ends in cones which form respec- | 
tively the bow and stern of the boat, and in making this hull collapsable and | 
waterproof. Secondly, in suspending a carriage or platform within a | 
eylindro-conical boat, whether the boat be made pa All me or non-collaps- 
able, and in furnishing the said platform with seats, and otherwise con- 
structing and arranging it within the boat so that the level position of this 
platform will not be changed though the bull of the boat perform complete 
revolutions, Thirdly, in surrounding the cylindrical part of the improved 
boat with air-ports closed by spring valves constructed and applied to the 
ports in such manner that the valves will be kept open when the ports are 
above water, and kept closed when the ports are under water, thus admit- 
ting fresh air to the inside of the vessel for purposes of ventilation. 
Fourthly, in arranging a novel form of rudder at the bow of the non-collaps- 
able boat, in such a manner that it can be operated by persons inside 
thereof when the boat is revolving in a high sea. Fifthly, in the employ- 
ment of extension levers arranged within the hull of the boat, and con- 
nected with the folding heads thereof, for the purpose of collapsing or 
dilating the boat and keeping it in either condition, 
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Ciass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, jc. 
1141, R. A. Bacoman, Fleet-street, London, “ Manufacture of threads, cords, 


Jabrics, Jet, and pulp from the hop plant.”—A communication, —Dated 
th May, 1861, 





| springs, tapering from the centre to 





This invention consists in converting the stem and the root of the hop 


plant into threads, cords, fabrics, felt, and pulp, and this by any of the 
means followed for obtaining fibres from similar vegetable substances.—Not 
proceeded with, 
1174. J. Srewart, Glasgow. “ Curda for jacquard weaving.”—A communica- 
tion.—Dated 9th May, 1861. ? 
This invention relates to a system or mode of renewing the cards used in 
jacquard weaving mechanism, so as to avoid waste of material. Under one 
modification two cards, representing different colours, are taken, and the 
layers of paper which form the card are slightly separated at the corner to a 
small extent by means of a knife or other suitable instrument. The layers 
of paper are then completely separated, and the layer or half of one card is 
glued or otherwise cemented to the half of the other card. The two remain- 
ing halves of the cards are in like manner glued or cemented together, so 
that the four parts again form two perfect cards, as the perforations in each 
half are covered by the solid parts of the other half, and the parts, when 
joined in this manner, are again ready for being punched. As the moisten- 
ing of the cardboard has the effect of altering its length to some extent, 
the barrel or guide holes at one end are made to correspond, and at the 
other they are filled up by interposing a piece of paper between the layers 
of the card, and the barrel hole is afterwards punched out. The cards thus 
prepared are subsequently submitted to pressure in any convenient manner, 
so as to cause the layers of cardboard to blend or adhere firmly together. 
Another mode of making the renewed cards, where a greater degree of 
stiffness is required, is to combine three layers of paper together by cement- 
ing one layer of new card paper to the surface of two old or used cards, and 
so forming two new cards, the new ones being re-punched in the ordinary 
manner.—Not proceeded with. 
1159. T. Euse, jun., Manchester, “Combing wool, cotton, dec."—Dated 8th 
May, 1861. : 
This invention is applicable to circular combing machines, and consists in 
dispensing with guide spouts, and in conveying the slivers;to the combs over 
flat plates, each capable of guiding twelve or other convenient number of 
slivers ; by this means the hinery is i y simplified, and more 
even work is produced.—Not proceeded with. 
1171. J. YEADON, Lancashire-hill, near Stockport, ‘* Healds.”—Dated 9th May, 
1861. 








According to this invention, instead of using cord or band for forming 
the healds, the inventor employs wire of any suitable metal in short 
lengths, and flattens the middle where the eye is placed, and also the ends 
which are joined to the shafts. The eye is punched round, oval, oblong, or 
other desired shape, and the ends are fixed into the sliafts by gutta-percha 
cement.—Not proceeded with, 

1158. T. BLACKBURN and M. KNowLEs, Blackburn, “ Looms.”—Dated Sth 
May, 1861. 

First, these improvements relate to that part of the loom known as the 
indexing apparatus, in which, instead of connecting the hooks and the 
healds with toothed quadrant levers, the patentees connect them in a direct 
manner with twine or other suitable material, and also connect together the 
said hooks which are attached to each side of the healds, so that, when the 
lattice work or pegs push the hooks off the lifters at one side, it will push the 
corresponding hooks off on the other side Secondly, they make a similar 
arrangement to the foregoing, and then connect the healds to the hooks by 
twine passed over pulleys to the healds, in such a manner that both sides of 
the healds, or a whole stave, shall be lifted uniformly, and make a uniform 
shed. In both of these arrangements the bottom shed is obtained in the 
usual manner by means of springs. Thirdly, they modify the foregoing 
arrangements by connecting the hooks of one series of double lifters to 
levers, one for each heald. The levers are attached at one end to the tops 
of the healds, and connected at the other end by cords or wires to other 
levers, which are attached to the bottoms of the healds. Or they employ 
two series of double lifters connected to two sets of upper levers coupled 
together, to one set of which the tops of the healds are attached. At the 
ends of one set of levers are cords or wires connected to another set of levers 
to which the bottoms of the healds are attached. In both arrangements the 
upper and lower levers work simult ly, and disy with the necessity 
of employing springs for pulling the healds down. Fourthly, they maintain 
a uniform tension on the lags or lattice in which the pegs are placed for 
operating upon the hooks which vary the shed by attaching a spring to the 
small frame supporting one of the rollers or cylinders which carry the lags. 





| Fifthly, they make the springs for bringing down the healds, and giving 


the bottom shed in indexing machines made according to the first and 
second parts of this invention, or any other indexing machine requiring 
each extremity; the said springs, 
which may be either single or I 1, are applicable to other purposes. 
And, Sixthly, they make the drum for carrying the lags or lattice of any 
suitable metal, instead of wood as heretofore. 

1156. W. W. Birks and J. Binks, Nottingham, “ Bobbin net or lace."—Dated 

7th May, 1861, 

This invention consists in the manufacture of lace or net by two motions 
of the machine or passage of the bobbins and carriages from front to back, 
and from back to front of the machine, such lace or net consisting either of 
plain net or fining or filling, or of net and such finings or fillings and open 
work combined, which can be produced in any desired pattern or design by 
jacquard or other pattern surface, and lace or net made according to 
this improvement closely resembles lace or net which has hitherto required 
six motions of the machine or passages of the bobbins and carriages in the 
manufacture thereof. 

1183, T. Curtis, Livesey, near Blackburn, ‘ Healds."—Dated 10th May, 
1861. 





In carrying out this invention, instead of the cords or bands at present in 
ordinary , the inventor employs short wires, having in the middle eyes 
of any required shape, and formed at the top so as to fit and hook upon the 
top shaft, but left at the bottom perfectly plain, so that they may be free to 
move transversely between two laths or shafts forming the bottom of the 
heald. The top shaft is grooved in the middle of the upper surface, so that 
the wires can be supported, if necessary, almost behind each other, and 
thereby enable the eyes to be adjusted to any degree of fineness of count.— 
Not proceeded with. 

1196. H. J. Davirs, Curlisle, “ Machinery for ‘printing ‘textile fabrics."— 
Dated th May, 1861. 

This machinery or apparatus is adapted for printing two or other number 
of colours at one operation upon the fabric or material. Under one modi- 
ication the improved apparatus consists of a vessel divided into a number 
of cells or compartments for containing the several colours to be employed 
in the printing of the fabric or material. ‘The colours placed in the cells are 
conveyed by means of suitable ducts to a hollow map, the surface of which 
is cut out to correspond to the pattern to be printed. The several compart- 
ments of this map are made to communicate with the colour ducts, so that 
the several colours may be caused to flow up into the compartments at 
pleasure. A portion of the several colours is conveyed by means of a lifter 
and put upon a sieve, which is arranged upon a serving tub near at hand. 
This sieve is formed of parts which are raised or stand in relief above the 
general surface, and these raised parts are made to correspond in figure to 
the pattern required. The colours, which are transferred to the sieve by means 








| of the lifter, are then spread evenly over the surface of the sieve by means of 


a roller, the periphery of which is either cut in relief with a pattern corre- 
sponding to the raised portions of the sieve, or less plain as the pattern 
may require. Inthis way, as the roller passes over the sieve, the figures on 
its surface register or fit and work in concert with those of the sieve, and 
thus prevent any blending or confusion of the pattern arising from the 
intermixture which would otherwise occur. The swimming tub has fixed 
to each side of it a rack on which two wheels move to and fro. These 
wheels are keyed to the shaft of the colour distributing roller, which is thus 


| caused to traverse easily and accurately over the surface of the sieve, and 
| 


to distribute the colours thereon in an even and perfectly uniform manner. 


| Motion may be imparted to the roller shaft by means of a winch handle, or 


in any other convenient manner, The several colours being uniformly dis- 

tributed on the sieve, the printer proceeds arcording to the ordinary mode 

for impressing these colours upon the textile fabrics or matcrials to be 

operated upon, 

1208. R. HEATON and J. Stocks, Silsden, near Leeds, “ Looms."—Dated 13th 
Mey, 1861. 

This invention relates to looms for weaving checks or plaids, and consists 
in means or apparatus applied which enable the inventors to work eight 
leaves or heddles without the employment of a jacquard engine for such 
purpose. They employ a small cylinder at the loom end with peg-lags and 
jacks for the working of four of the heddles, Underneath the heddles they 
place four levers at each end thereof, hinged in their middles to fixings 
attached to the loom framing. The said levers are connected at their ends 
respectively by cords and pulleys to the heddles in such manner that, when 
one of the four heddles which are connected to the jacks is raised thereby, 
one of the other four heddles is lowered, and so on with respect to the other 
three, and when the connected heddles are lowered the others are raised by 
springs. —Not proceeded with, 


Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 


‘ Mills, gc. 
1219. W. Smitu, Little Woolston, “ Cultivators, ploughs, and apprratus used 
therewith.”—Dated 13th May, 1861, 

For the purposes of this invention, in order that seed drills may be em- 
ployed with more advantage than hitherto when cultivating land by steam 
or other power, each drill is, according to part of the invention, arranged to 
work with cultivating tines, one to each sced tube. A seed drill, when 
arranged to work according to this invention, is constructed in a similar 
manner to the horse-seed drills now used, but, in place of the coulters now 
employed to make the grooves or furrows in tilled land, the patentee 
mounts cultivating tines on suitable bars or beams, which, at their torward 











ends, are attached to a bar or axis in such manner that their after ends may 
rise and fall freely. At the after end of each bar or beam is applied one or 
a pair of wheels to run on the land, such wheels being capable of adjust- 
ment, in order to regulate the depth of working of the tines. It is pre- 
ferred that each drill should have three sets of cultivating tines, each set 
consisting of three tines, and carried at the after end of one of the beams or 
bars, but these numbers may be varied. And it is also preferred that the 
tines should not be set in the same line across the machine, but that in the 
two outer sets two tines should precede the third, and in the middle set that 
one tine should precede the other two (or this arrangement may be re- 
versed), so that the tines will work in two lines across the machine, and 
they will work in parallel lines equidistant from each other. The end of 
each beam or bar will carry as many seed tubes as tines, and such tubes will 
be supplied in like manner to what has heretofore been practised in horse 
seed drills. When desired, the seed drills may be arranged to carry 
manure as well as seed. The cultivators and seed tubes may be followed 
by a suitable harrow or rake attached to the seed drill, and, if desired, a 
roller may follow the harrow. 

1221. R. Hornssy, Grantham, “ Ploughs and other agricultural implements.” 

—Dated 13th May, 1861. 

According to this invention the patentee makes the head of the lever 
neck, or the part thereof which enters the socket of the share, of cast 
metal, and by preference he casts the head on to the wrought iron part of 
the lever neck, the wrought iron being laid in the mould for the head, and 
the liquid metal run in upon it. As the wrought iron part of the lever 
neck is necessarily kept near the land side of the head thereof (the head 
when well proportioned not being thick enough through from top to 
bottom to give sufficient strength for the joint at any other part between 
the wrought and cast iron), he increases the strength of the head on the 
land side by forming a lump on it, and the face of this lump is brought up 
flush with the face of the slipe and the land side of the share. The shares 
to fit the lever neck so formed are notched out in order to receive the lump 
on the head ; this notch comes at the back of the land side of the share, 
and intermediate between its top and bottom surfaces ; thus the land side 
of the share between the top and bottom surfaces terminates (as will be 
seen when the share is in its place on the head) before arriving at the back 
of the head, whereas heretofore the land side of the share has always 
terminated at the back of the head. The notching away the centre part of 
the back of the land side of the share is advantageous, irrespective of its 
adapting the share for use with lever necks constructed as above described, 
as it lightens the share, whilst the part cut away is one on which no wear 
falls when the share is in use. Heretofore, when ploughs have been made 
with a frame or body of cast or wrought iron made in a separate piece from 
the beam, the fore part of the frame has been made with a head to receive 
the share, or has been fitted to receive a lever neck; aceording to this 
invention the fore part of the frame or body of such plough is made to 
enter a socket in the slipe, and the front of the slipe is formed with a head 
to receive the share, or is fitted to receive the lever neck. The wheels of 
plough and other agricultural implements are in stiff soils very liable to 
clog, and to avoid this the patentee makes the centre portion of the wheel 
of two plates or discs of wrought iron or other material fixed at a suitable 
distance apart, and surrounds them with a tyre of wrought iron or other 
material. This wheel having no spokes, and no recess or hollow above the 
tyre, the soil is much less liable to accumulate around it than it is around 
an ordinary wheel. 





Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 
1188, A. L. E. MAULBON, Paris, “ Apparatus for manusacturing tiles."— 


communication.”—Dated 10th Muy, 1861. 
This invention cannot be described without reference to the drawings. 


Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 
1189, S. BARRETT, Clifton-street, London, “* Projectiles."—Dated 10th May, 
1861. 





In constructing projectiles according to this invention, in order to obtain 
great penetrating power where the projectile is opposed to iron or other 
hard substance, the inventor forms the projectile of cast steel, and square 
or flat at the end ; the end of the steel bolt is somewhat smaller in diameter 
than the bore, and it decreases in size towards its near end. Around the 
steel bolt a coating of lead is applied, so as to bring it up to a cylindrical 
form, and a series of rings or shoulders are formed in the stecl to keep the 
lead in its place when the shot is fired. The rear end of the steel bolt is 
hollowed ont in order to lighten it, and throw the centre of gravity of the 
shot forwards.—Not proceeded with. 


1190. J. F. L. BApvELey, Enfield, Bands for rifles, dec.”—Dated 10th May, 
1861 


G1. 

According to this invention the patentee makes the part of the band 
underneath the stock thicker than is usual, and without any lugs, so that the 
underside of the band, where its two ends meet, is a continuous curve 
passing down one side of the stock underneath the same, and up on the 
other side thereof; thus the under side of the band offers no angles to do 
injury. The angles at the front and back of the band are also rounded off. 
A hole is bored through the two ends of the band in the thickness of the 
metal to receive the screw, which is so made as not to project on either 
side. : 
1191. P. VALLANCE, Bolton-road, St. John's-wood, “ Fire-arms and ordnance.” 

Dated 10th May, 1861. 

According to this invention the inventor forms a chamber to receive the 
charge at the breech end of the bore of the piece, the chamber being con- 
siderably less in diameter than the bore, and he so arranges the touch hole 
or vent that the front of the charge may be first ignited. Hence it results 
that the burning of the first portion of the charge will not instantly igmte 
the rest, and, the charge being burnt gradually back from the front, the 
projectile has time to get into rapid motion before the larger portion of the 
charge is ignited.— Not proceedid with. 

1194. H. J. Situem, Liverpool, “* An improved explosive shell."—Dated 11th 
May, 1861. 

This invention consists in a combined iron shell, arranged in such a 
manner that the powder measure for holding the bursting charge forms the 
core. This core is made with numerous projections and indentations, so 
disposed that, when the shell is cast round about it, corresponding indenta- 
tions and projections are formed within the out-ide covering. By this 
arrangement the shell and core both burst into a great number of small 
fragments of tolerably uniform size and shape.—Not proceeded with. 

1198. C. W. Lancaster, New Bond-street, Londoa, “ Armour plates or bars 
Sor protecting ships, &e.”—Dated 1th May, 1561. 

This invention consists in rolling or otherwise forming armour plates or 
bars of iron, steel, or other suitable metal or compound of metals, with a 
flange or rib on that part of the plate or bar which is to be the inner side 
thereof when fixed, through which flange bolts, screws, or rivets for fasten- 
ing the plates, as also through or into the side of the ship or other struc- 
ture, are driven and secured. The top and bottom of the plates or bars are 
recessed, grooved, or formed in any such suitable manner that one bar or 
plate shall fit or dovetail into that immediately above and below it, and 
also that the flange cn one side through which the bolts or rivets are passed 
shall be covered or protected by the plate next above or below it. 

1229. R. W. WooLLcomBE, Stoke, Devon,“ Improvenvnts in projectiles, and in 
Jire-arms for discharging the s1me.”—Duted 14th May, 1861. 

This invention consists in constructing projectiles in the form of discs, 
rings, and oblate spheroids, in order to obtain cycloidal rotation, in contra- 
distinction to helical or rifle rotation, as generally employed, and the 
patentee prefers to make the projectiles eccentric, but with the centre of 
gravity in the equatorial plane. The improvements in fire-arms apply 
more especially to large ordnance, and are intended for the discharge oi the 
improved projectiles above referred to. They consist in forming the bore 
straight, that is, without twist, and of a section to correspond with the 
transverse section of the projectile, leaving just sufficient room for the pro- 
jectile to roll in the bore, 














CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Sc. 

1237. E. C. Kemp, Birmingham, and T. Hawt, Leeds, “Gaus and other 
lamps.” —Dated lath May, 1861. 
The patentees claim the construction of lamps in which the glass or 
glazing consists of a series of strips or pieces of glass held in position with- 
out any vertical external frame, disposed and arranged as described, 





Ciass 8.—CHEMICAL. 


Including Special Chemical: and Pharmaceutical Preparations, Fuet 
and Lighting Materials, Preparation and Preservation of Food, 
Lrewing, Tanning, Bleaching, Dyeing, Calico-Drinting, Smelting, 
Glass, l’ottery, Cements, Paint, Paper, Manures, &c. 

1139. W. JONSON, Little Malvern, “ Churning and kaeading.”— Dated Cth 

May, 1861. 
For the purposes of this invention a cylindrical vessel is used, which, by 
preference, is made in two parts, one being fixed, and the other capable of 

being moved or opened on hinges, or otuerwise, within which ves-ei a 








| screw shaft works, having there.n, by prefer.nce, a single thread or screw, 
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and either perforated or unperforated. The radius of the screw is nearly 
the same as that of the interior of the vessel within which it works. It is 
preferred that the vessel and screw shaft should be horizontal. The screw 
is (when churning or kneading) caused to alternate, so that the materials 
under process are moved alternately to and from the two ends of the vessel, 
but when the process is completed the product may be forced out through 
an opening at one end of the vessel by rotating the screw shaft in one 
direction. It is preferred that the screw shaft should be caused to rotate 
by means of a screw nut and suitable handles acting on a screw formed on 
the shaft external of the vessel ; so that, by moving the screw nut to and 
fro on the screw, which is formed on the shaft external of the vessel, the 
screw shaft, and, consequently, the screw in the vessel, will first rotate in 
one direction and then in the other. 

1144. W. E. Newton, Chancery-lane, London, “ Lubricating compound,.”—A 
communication.—Dated 6th May, 1861. 

This invention consists in the preparation of a P d by 
uniting an alkaline base, such as potassa or soda, with oleine and stearine 
(the proximate acid principles of animal and vegetable oils, fats, and tallow), 
and with cerine (the acid principle of wax). 

1149. J. B. Jarvor, Port Mabon, France, ** Manufacture of artificial fuel.”— 
Dated 7th May, 1861. 

The patentee claims the employment of two moulding cylinders rolling in 
close contact with each other, and presenting alternately on their peri- 
pheries projecting and hollow parts or moulds so arranged that the hollow 
parts of one of the cylinders correspond with the projecting parts of the other 
for moulding sma]! coal into blocks, as described. 

1177. J. H. Jounson, Lincoln's-inn-fields, London, ‘* Decoloration and disin- 
Section of liquids.” —A communication.—Dated 9th May, 1861. 

This invention relates more particularly to the decoloration and disin- 
fection of oils of all kinds, and consists in placing the oil, with a given 
quantity of chloride of lime, in a closed vessel, in which vessel works a 
shaft with inclined blades by which the oil is agitated for about twenty 
minutes ; the oil is next submitted to the action of muriatic acid in the 
same vessel, and is finally passed through fine strainers, and thereby brought 
into contact with the oxygen of the air.—Not proceeded with. 

1193. D. Zennek, Newcastle-on-Tyne, “ Purifying lead.”—Dated 11th May, 
1861. 

The lead to be purified is, according to this invention, subjected, after being 
first melted, to the action of chlorine, iodine, bromine, fluorine, or oxygen, 
either singly or several of them mixed together, or mixed with atmospheric 
air, carbonic acid, carbonic oxide, nitrogen, or other similar gases, which 
gases or mixture of gases are passed through the melted lead, either whilst 
it is in a furnace, or in a pot, or whilst it is flowing through channels or 
falling in a shower of fine streams or drops into or through a vessel contain- 
ing the gases.—Not proceeded with. 

1200, A. C, A, GERARD DE MELCy, Paris, “* An improved treatment of natural 
phosphate of lime for several purposes.” —Dated 11th May, 1861. 

The object of this invention is to treat natural phosphate of lime in order 
to produce phosphate of lime and carbonate of soda. In treating phosphate 
of lime by sulphuric acid, the greater part of the phosphoric acid is set free. 
In the different modes of treating phosphatic matters hitherto adopted this 
free acid has not been utilised. The inventor has discovered that it can be 
employed for the decomposition of sea salt, and the transformation of the 
same into phosphate of soda He proceeds in the following manner :—He 
treats phosphate of lime, in the state of nodules, coprolites, apatites, all the 
mineral phosphates, or even bones, pulverised or ground, by a quantity of 
salphuric acid diluted to sufficient strength to expel all the phosphoric acid ; 
the quantity of sulphuric acid will vary according to the richness in phos- 
phates, carbonates, oxides, and other matters of the phosphatic materials 
employed. He leaves the matters in contact about twenty-four hours, and 
stirs them frequently, He then allows to settle, and decants the liquid. 
The residue is washed, and the wash water is added to the decanted liquid. 
When the wash water is not sufficiently charged with useful products, it is 
reserved to dilute the sulphuricacid employed in treating a fresh quantity 
of phosphate. The decanted liquid and the wash waters mixed with it con- 
tain phosphate of lime, free sulphuric acid, free phosphoric acid, and a certain 
quantity of plaster, as well as phosphate of iron dissolved by the free acids, 
and sulphate of iron. The two last named salts may be employed in the 
preparation of Prussian blue by adding to them ferrocyanide of potassium. 
‘The above liquor is evaporated in ovens or cylinders. He then adds to it sea- 
salt in sufficient quantity to allow of the soda resulting from its d posi 
tion neutralising the free acids of the solution. This reaction commences when 
evaporation has ceased ; it is ifested by an abundant disengag t of 
muriatic acid, which may be collected, and ceases when no more acid is 
discngaged. The mass resulting from the above treatment is dissolved in 
water ; it is composed of sulphate and phosphate of soda, of insoluble sul- 
phate of lime, and phosphate of iron also insoluble; it contains also acid 
phosphate of lime. He decants the liquid part from the insoluble residue 
and then adds to the liquid a quantity of lime ; the quantity should be care- 
fully regulated in relation to the amount of phosphate in the liquor. He 
adds about 118 1b. of lime weighed in the state of quick lime, and afterwards 
reduced to the consistency of thin paste, to precipi a liquor ining 
about 220 Ib. of phosphate of soda (2Na O Ph 0° HO). He completes the 
reaction of the lime on the solution of alkaline phosphate by frequent stir- 
rings for about twenty-four hours. He then leaves it to deposit the precipi- 
tate, which will be formed of phosphate of lime. He decants the liquid 
which contains free soda, and he adds to it the wash waters of the precipi- 
tate of phosphate of lime. The latter is then dried. The liquid, which 
besides caustic soda may still contain some sulphate of soda, may be used as 
a soda lye, or it may be transformed into carbonate of soda by treating it 
with smoke which has been previously washed. By evaporating afterwards 
and crystallising he obtains salts of soda. 

1207. F. Puus, Hackney Wick, “* Preparing an oxidising agent.”—Dated 13th 
May, 1801. 

For the purposes of this invention the patentee causes oxygen, either alone 
or mixed with any other gas which will not destroy or injure its action as an 
oxidising agent, to be passed through or otherwise brought into contact with 
liquid sulphuric acid, and in order to effect the desired change in the oxygen 
gas care should be taken io subject every part of the gas operated upon to 
the action of the acid. 

1214. T. BELL, Gateshead, “ Decomposition of the compounds of aluminium 
cud coating metals with aluminiwn or its alloys.”—A communication.— 
Dated 13th May, 1861. 

This mvention consists in effecting the position of the I 
of aluminium (for instance, the double chloride of aluminium and sodium) 
by the agency of galvanic electricity, and a!so in coating metals with alumi- 
nium by the same agency. By means of this process the patentee converts 
the surface of copper (for instance) into aluminium bronze. 


ition obtai 























CLASS 9.—ELECTRICITY.—None, 





Cass 10.—MISCELLANEOUS. 
Including ail Patents not found under the preceding heads. 


1076. W. E. Newton, Chancery-lane, London, ‘ Desiccating and torrefying 
jerinaceous and oiher substances."—A conmmunicution.—Dated 2th 
-tpril, 1801. 

Chis invention consists in heating the to be or 
torrefied through the medium of animal oil, and employing strainers 
arranged within the retort so that they may be operated trom the outer 
side. 
lus3s. J. SICKELS, Gracechurch-street, London, ** Sewing machines."—A com 

municution.—Duted let May, 1361. 

This invention relates to the general construction, arrangement, and 
combination of that class of sewing machines known as shuttle or lock stitch 
machines. The needle is worked by a lever, which is connected by a short 
link to the needle slide, and is actuated by the usual grooved cylindrical 
cam. The shuttle, which may Le of the ordinary construction, is driven by 
a suitable driver, working between guide surfaces, and connected by a link 
to the free end of a vibrating horizontal lever arm, actuated by a grooved 
cylindrical cam, somewhat similar to the needle cam. ‘The feed motion is 
that kfiown as the ** wheel feed,” and is worked by a friction surface inside 
the rim of the wheel. This friction surface is actuated by a slotted arm, 
Which is connected with a second slotted lever arm, by means of an 
adjustable screw passing through the slots of the two levers. The second 
jever arm is actuated by a feed cam, and, when the stitch requires to be 
regulated, the screw is slid along the slot, so as to have the effect of length- 
ching or shortening the levers as required, The fabric to be stitched is 
hela down by a spring presser foot, and the requisite tension of the needle 
thread is obtained by means of a straight rod or spindle, having a central 
and lateral perforation at one end, nearest the needle, whilst its opposite 
ends turns freeiy, but with some friction, in a stud or arm projecting from 
the sive of the main overhanging bracket. By turning the tension rod more 
or j€ss in its support, the thread will obviously become more or less twisted 
round it, and consequently the tension will bt regulated. The thread from 
the bobbin, which rests upon a piece of cloth, or other friction washer, and 
is held thereon by a small weight, passes through a guide eye, and thence 
through the lateral opening in the end of the tension rod, and out by we 
contra: or axial opening, whence it proceeds through the eye of a vibrating 
Jever arm for taking up the slack thread at each rise of the needle, and 
thence passes thiougn another fixed guide eye on its way to the eye of the 
hecdic. ‘This last mentioned lever arm is worked by the needle slide, and is 
retained elevated until the descent of the slide by a pair of nipping springs. 
1Wv1. J. C. Witson, Bucklersbury, London, “Stopping gear of centrifugal 

machines,” —Dated 2nd May, 1861. 

itis invention has reference to the brake or stopping gear of centrifugal 
Macnines, which it is proposed to construct in a novel manner, so as to 


Tet: Jociacatad 








elevated or depressed in a perfectly horizontal position, and to act on the 
revolving part equally all round. For this purpose a screw is cut on the 
central part of the frame which supports the main spindle (or in a loose 
piece attached to it), and a similar screw is cut in a ring which fits upon it, 
and which carries the wooden brake. By causing this ring to revolve 
which may be done by means of any suitable gearing) it is elevated or 
epressed by the action of the screw, and the wooden brake brought into 
contact or otherwise with the revolving part, which is stopped quickly 
thereby.—Not proceeded with. 


1098. = WINKLER, Vienna, “ Locks and other fastenings.”—Dated 2nd May 
186 


The patentee claims the construction of locks or other fastenings 
wherein any number of discs or their equivalents, furnished with projec- 
tions or incisions, are caused, by the introduction of the proper key, to 
arrive before corresponding grooves or projections on the inner surface of a 
barrel in which these discs are situated, and which discs are, on turning the 
said key, caused to enter into and revolve in or on the said grooves or pro- 
jections of the barrel, substantially as described with reference to the 
drawing, such locks being made of any suitable material, and employed 
either by themselves alone, with the simple addtion of a bolt and lever, or 
in conjunction with any other description of locks or fastenings, and for any 
purpose for which locks or other like fastenings may be used. 


—, be yt ‘eee and A. BRuDENN, Brussels, ‘* Stearine.”—Dated 2nd 
ay, ° 

This invention consists in adding to new or virgin acidified fatty matters, 
to be subjected to distillation, carbonaceous or charred matters, by prefer- 
ence pulverised charcoal, as being free from empyreumatic oil, and other 
substances contained in animal charcoal, lamp-black, and mineral coal.— 
Not proceeded with. 

1101. W. CLark, Chancery-lane, ** Imitation of gold and silver embroidery.” 
—A communication.—Dated 2nd May, 1861. 

This invention relates to imitations of lace and embroidery in gold and 
silver by the employment of wire gauze. Metal gauze (silvered or gilt by 
means of a pile, or in other ways) generally has a rough edge where it is 
cut across the wires forming the metallic web, This may be avoided in a 
measure by subjecting the web to a galvanising process, until it loses more 
or less of its original woven appearance, In either case, that is, whether 
galvanised or not, the metal web may be silvered or gilt by means of an 
electric bath, or in other ways. 

1103. R. A. Brooman, Fleet-street, London, ** Solar time-keepers or chrono- 
neters.”"—A communication.—Dated 2nd May, 1861. 

This solar chronometer (which cannot be described without reference to 
the drawings) may be used generally, and in all quarters of the globe; it 
gives the hour in true and mean time without the aid of any table or 
corrections ; it also indicates the meridian as well as the latitude of the 
spot where it is used, and is self-acting. 

1104. G. Davigs, Serle-street, ** Gas Lurners.”—A communication.—Dated 2nd 
May, 1861. 

This gas burner, as ordinarily employed, is to be covered with a metallic 
nipple or capsule in which the gas expands before arriving at the extre- 
mity thereof. By these means the gas (not becoming carbonised, as in the 
case of the ordinary burners) arrives without pressure at the extremity of 
the nipple or capsule, where it passes through one or more openings, and 
burns with a much brighter light, effecting an economy of about 40 per 
cent. to 50 per cent., the illuminating power being in the proportion of 
from six to thirteen candles.—Not proceeded with. 

1107. W. CLissoLp, Dudbridge, Gloucester, ** Driving belt.” —Dated 2nd May, 
186 





This invention relates to a‘novel mode of constructing that class of 
driving belts which bind by lateral pressure on their pulleys, and thereby 
take so firm a hold as to remove the liability to slip, which is a disadvantage 
common to ordinary driving belts. Now, the object of the present inven- 
tion is so to increase the strength of belts of this class as to render them 
equal to the heaviest work to which it has hitherto been or may be here- 
after found desirable to apply driving belts or bands. To this end, instead 
of making bevelled edged belts, as heretofore, with one continuous length 
of bevelled edge, the patentee forms them of links, which, while presenting 
good contact surfaces to the Y-grooves of the pulleys, against which they 
will press laterally without touching the bottom of the grooves, will su 
divide the unequal strain upon the inner and outer surfaces of the belt, 
hitherto found so destructive to the wedge form of belt as to render the 
strain nugatory. The friction or wedge-shaped links may be made of strips 
of leather or other flexible material, coiled up to the ordinary figure of a 
link, or they may be made of moulded rubber or other suitable plastic 
material. These links are connected together by link plates carrying a 
stud at either end, which studs will enter the space in two adjacent flexible 
links, and hold them together, forming, in fact, fulcrum pins for these links 
to turn on as they pass around the driving pulleys. 

1108. G, MEAD, Bethnal-green-road, Loudon, ‘‘ Portable canteen.” —Dated 2nd 
May, 1861. 

This portable canteen is arranged so as to conveniently permit the liquor 
it contains being conveyed to the mouth while on the march, or on hourse- 
back, without requiring assistance from the hands. The said canteen is 
divided into compartments to contain liquor, sandwiches, a tobacco-pipe, 
tobacco or cigars, and also matches. A small tube is fixed in the compart- 
ment for containing liquor, one end of which reaches nearly to the bottom of 
the same ; the other end projects outside the canteen, and has attached to 
it a flexible tube and mouthpiece, through which the liquor can be drawn 
up into the mouth. The said canteen is slung over the shoulder by means 
of a strap or belt, and hangs suspended by the side of the wearer The 
flexible tube passes up through loops under the said strap or belt, so as to 
hang within reach of the mouth, 

1110. A. F. Ruin, Norfolk-place, Lower-road, Islington, “ Fastening of 
brooches, dc.” —Dated 3rd May, 1861. 

This invention consists in pinching and gripping the garment or articles 
to which they are attached by means of a screw, instead of inserting pins 
or other parts into the garments or articles.—Not proceeeded with. 

1114. P. A. Goperroy, New North-road, Islington, ‘* Gutta-percha.”—Dated 
3rd May, 1861. 

In carrying out this invention, after the gutta-percha has been thoroughly 
masticated, the inventor proceeds to apply, while the gutta-percha is in the 
masticator, from 5 per cent, to 10 per cent. more or less, of rosin in a semi- 
fluid state. This he amalgamates ior an hour or more; it is then fitted for 
all the purposes that gutta-percha is now used for (preferably for 
insulating telegraph wires) and is more durable and a far better non- 
conductor than as previously manutactured.—Not proceeded with. 

1119. J. Jounson, Leader-street, Chelsea, * Show or window boards or tablets.” 
—Dated 4th May, 1861. 

The object of this invention is to produce a show or window tablet which 
shall be visible both by day and [by night, and present the appearance of 
stained glass. The invention consists in printing the required design in 
colours by lithographic, typographic, or other means upon paper, cotton, 
silk, or other material. ‘tne material so printed is then rendered trans- 
parent by varnish, gum, size, or other suitable medium, and the tablets 
thus produced may either be used in that state, or they may be placed 
loosely behind glass, or applied to the glass and caused to adhere thereto 
by means of varnish, gum, or other transparent adhesive material. 

1120. W. Avpy, Manchester, ** Machinery for washing Jabrics and Jor churn- 
ing.” —Dated 4th May, 1861. 

This invention consists in a cylindrical or polygonal vessel with internal 
projections and a perforated partition. When this improved machinery is 
used for washing there are two doors required for admitting and removing 
the fabrics, which are agitated when the cylindrical or other shaped vessel 
rotates by striking against the internal circumference thereof, and against 
the perforated partition through which the wash water circulates freely ; 
but when the improved machmery is used for churning only one door is 
required. 
llzz. G. W. Reynoups, Birmingham, and 8. G, Tayuor, Oldbury, “* Hand- 

drill."—A communicetion.—Dated 4th May, 1861, 

This invention consists of a cylindrical or other shaped body of metal, 
having at one end a cross piece or curved plate, and at the other end a 
bevelled toothed pinion. The said pinion works in the last-named end of 
the body, and carries the holder in which the drilling tool is secured, the 
said drilling tool being secured in the hvider in the ordinary way. An axis 
a short distance from that end of the body at which the bevelled pinion is 
situated, and at right angles to the said body, carries a bevelicd toothed 
wheel of much greater diameter than the bevelled pinion, which said 
toothed wheel gears with the said pinion. To the said toothed whee! a 
winch or handle is fixed, by which it is turned. On the side of the body 
opposite to that at which the toothed wheel is situated a handle is placed, 
by which handle the drill is supported when in use.—ot proceeded with. 
1126. W. Paumer, Brighton, ** Apparatus for facilitating the imbibing of 

tiquids.”—Dated 4th May, 1801. 

According to this invention it is proposed to adapt to any convenient 
vessel or receptacle for liquids a flexible or other tube, provided with a suit- 
abie mouth-picce and stop-cock, such tube communicating with the liquid 
contained in the interior of the vessel or receptacle, so that by applying the 
lips to the mouth-piece, and opening the stup-cock, the. contents ot the 
vessel or receptacle may be sucked or drawn through the tube from such 
vessel or receptacle into the mouth.—Not proceeded with. 

1127. J. M. Baan and F. O. Tuomas, Gerrard-street, Soho, London, “ Perfo- 
rating paper, parchment, dee.” —Dated 4th May, 1561. 

The object of this invention is the perforation of paper, parchment, &c., 
in order that the same may be easily separated, The inventors propose 
empioying a suitable table or stand, upon one side of which, at or about the 
centre, is placed a standard or pillar into which the end of a horizontal | 
shaft passes, having a powerful spring above it, and upon this shaft are 


be ; Placed two or more cams or eccentrics which act upon a bar beneath having 





steel pins inserted at intervals the required distance apart ; the other end 
of the horizontal cam shaft is p within another support or bearing, but 
this bearing is supported by a horizontal arm, the foot of which is secured 
to the side of the table near the back, the support or bearing being in a line 
with the opposite one for the purpose of allowing large sheets of paper to 
pass beneath the arm in any required direction. ‘The cam shaft is provided 
with a fly-wheel or weighted arms at one end to impart rotary motion to it, 
and as the cams depress the bar and pins, so do they pass into correspond- 
ing holes in a bed beneath, through which and the pins the material to be 
perforated is passed, the under side of the pinned bar being provided with 
a thin plate of metal and springs, so that, when the a is perforated, the 
spring plate shall release it, the bar being brought up by springs when the 
cams retire. An adjustable gauge is also placed at the front of the table 
for piercing or perforating any number of pieces of material at one and the 
same distance from the edge.—Not proceeded with. 


1135, E. T. Hua@uns, Chancery-lane, London, “ Artificial flowers.”—A com- 
munication.— Dated 6th May, 1861. 

This invention consists in employing gutta-percha rolled into fine sheets 
or strips in the manufacture of artificial flowers, leaves, plants, fruit, and 
similar articles, the durability of which is very great.—Not proceeded with. 
1137. W. Annott, Richmond, “Cages for singing and other birds.”"—Dated 

6th May, 1861. 

The inventor, according to this invention, forms the ribs or vertical sup- 
ports of the cage of eight or any other number of pieces of wire, which he 
corrugates in such wise that each corrugation shall support and firmly 
hold a wire placed horizontally therein. When he has laid the horizontal 
wires he attaches the upper one by the upper ends of the vertical wires to 
a coronal or collar of perforated zinc or other metal or material, and on 
two points of the coronal (or opposing parts of the collar) he attaches the 
ends of a wire (corrugated or not) to support the cage when it is hung up. 
He attaches the lower horizontal wire to a plain rim or collar of perforated 
zinc or other metal or material in the manner above described. This collar 
drops into a metal receiver, also perforated, of any form ; through this and 
the collar or rim will pass a pin to hold them in position, and the with- 
drawal of this pin will allow the receiver to be taken off and cleaned, the 
bird remaining quietly and securely on its perch.—Not proceeded with, 


1146. C. Stevens, Charing-cross, London, “ Gutta-percha and india-rubber 
toys." —A communication.— Dated 7th May, 1861. 

The gutta-percha, india-rubber, or a combination of both, is first, accord- 
ing to this invention, moulded so as to resemble the object intended to be 
represented ; it is then coated over witha glue of suitable nature. The 
natural covering is now given to the moulded form; thus, if it be a bird, 
it is covered with feathers, which are stuck on by means of the glue with 
which the form has been previously coated. For animals having fur the 
operation is the same, the fur taking the place of the feathers, 

1150, W. E. Newton, Chancery-lane, London, ** Apparatus for boiling sub- 
stances and generating steam.”—A communication.— Dated 7th May, 1861. 

This invention cannot be described without reference to the drawings. 

om, F. Deraye, Cupian, Bordeaux, “ Hydraulic apparatus.”—Dated 7th 
Muy, 1861, 

This invention consists in an improved hydraulic apparatus for drawing 
off wine, beer, spirits, vinegar, or other liquids from casks, butts, barrels, 
or other similar vessels, and, if required, causing the said liquids to flow 
into another cask, barrel, butt, or other similar large or small vessel. In 
the improved apparatus, by means of a pair of bellows, an air pressure is 
exerted on the top of the liquid in the cask or other similar veut sufficient 
for forcing the liquid up into that arm of a suitable syphon pipe that dips into 
the liquid, and cause the same to run off by the other arm of the syphon, 
1152. W. E. Grpax, Wellington-strect, Strand, London, “ Apparatus for 

conducting or forcing the flow of wator.”—A communication.—Dated 7th 
May, 1861. 

This invention cannot be described without reference to the drawings. 

1153. J. Winuis, Little Britain, London, ** Umbrellas and parasols.”—Dated 
7th May, 1861. 

For the purposes of this invention, when constructing solid steel ribs for 
umbrellas and parasols, in place of their being made parallel from end to 
end, they are made for any desired portion of their length parallel, but 
towards their outer ends they are male gradually to increase in width and 
to decrease in thickness,and it is preferred that at such parts the outer 
surfaces should be convex and the inner surfaces flat. In place of fixing 
the covers of umbrellas or parasols directly to the tips or outer ends of the 
ribs, a small piece of fabric is, according to this invention, fixed to each tip 
or outer end of a rib by rivets or otherwise, and the covering fabric is then 
sewed or fixed to the pieces of fabric so fastened. In constructing the 
runners and runner-springs with catches used in umbrellas and parasols, 
the patentee forms a runner-spring with two hooks or catches, one at each 
end, in which respect it is similar to runner-springs heretofore made, but 
in place of having, as heretofore, two pins or axes through such spring, 
with two lugs on the runner to receive them, he dispenses with the lugs or 
projections on the runner, and makes the spring with only one eye or 
passage for an axis which comes into a notch where the stretchers are 
attached to the runner, so that the same wire which connects the stretchers 
to the runner may connect the spring thereto ; or a separate axis or wire 
may be used to connect the spring to the runner. The other end of the 
spring (or that at « distance from the axis) is made to slide in an eye 
through a projection on the end of the runner, The spring may have its 
eye formed through the substance of that part of the spring where the eye 
is required ; or the eye may be produced by making a single coil of the 
spring (at that part of its length) on an axis, such as that on which it is to 
be used; or an enlargement may be made by fixing additional metal by 
pressure at that part of the springs where the eye is to be formed, 

1154. J. H. Jounson, Lincoln's-inn-flelds, London, “‘ Buttons.”—A communi- 
cation.—Dated 7th May, 1861. 

This invention consists in forming the button proper, and the shank, 
stud, eye, or fastening in separate and distinct parts, so that the button 
is at liberty to revolve in, and assume various angular positions relatively 
to, the shank, stud, eye, or fastening whereby the said shank, stud, 
eye, or fastening is not so liable to become loosened from the garment, 
the garment is more easily buttoned, and there is less wear on the 
button hole. This invention also consists in certain modes of form- 
ing the button and shank, stud, eye, or fastening, whereby the shank, 
stud, eye, or fastening may be firmly secured to the garment, and the 
button afterwards placed thereon in a permanent manner, but still leaving 
the button at liberty to rotate or assume various angular positions rela- 
tively to the said shank, stud, eye, or fastening. 


1157. J. Pickett, Chiswell-street, London, “ Handles of whips and parasols, 
kc." —Dated 8th May, 1861. 

In carrying out this invention the inventor takes a piece of cane or wood, 
or other suitable material, prepared to the desired form, and coats the same 
with a strong adhesive varnish, one free from smell being preferred. When 
the sticks or handles have been so coated they are allowed to stand for a 
short time, until the varnish feels slightly tackey to the touch. They are 
then dusted over with flock, such as 1s used for ornamenting paper hang- 
ings. In some cases the varnish is applied to certain portions only of the 
article, and flock applied to such parts, When the portions so coated have 
become sufficiently set or hardened other parts of the stick or handle may 
be varnished, and flock of a different colour applied to such parts.—Not 
proceeded with, 

1160. J. Navau, Brooke-street, Holborn, London, ‘* Candlesticks.”—Dated 8th 
May, 1361. 

This improvement is intended for lighting apparatus where candles are 
used, with or without a glass globe or chimney. The candle in its socket is 
suspended in the centre of a system of oscillation, being kept vertical by a 
balance weight fixed at the lower part of the socket, and by the friction 
that takes place as soon as the dish or bottom of the candlestick comes in 
contact with a wall or table. 

1161. J. T. Masstaux, Nowzon, France, “ Nails.”"—Dated 8th May, 1861. 

This invention cannot be described without reference to the drawings. 


1162. H. M, Nicnous, Easex-street, Strand, London, ** Withdrawing corks."— 
Dated 8th May, 1301. 

The principle on which this instrument is founded is this :—If a cylinder 
having a screw thread formed on its external cir f is losed ii 
another having a corresponding screw thread formed on its internal circum- 
ference, and one of the two be prevented from turning while the other is 
made w revolve, the one which is not allowed to revolve will move 
in the direction of its axis with relation to the other, either forward or 
backward, according to the direction in which the other is made to turn, 
1163. R. Bernarp, Bordeaux, “ Catching sles.”—Dated 8th May, 1861. 

This apparatus for catching flies, when out of use, has the appearance of 
an ordinary upright candlestick, with a cup and cover on the top. In the 
interior of the tube or cylinder rods of metal wire are placed, with their 
lower ends resting on or fixed to a disc, which is caused to ascend or 
descenu by means of an ordinary rack and pinion, or a slide contrivance, 
To work the apparatus the inventor first charges the cup or vase with 
liquid or substance to entice the flies; he then turns the bottom of the 
pinion (or pushes up the slide), the rods rise, passing through both vase and 
cover, and assume a sheaf-like form ; when the rods are charged with dead 
flies, they are made to descend into the tube, leaving their load in the 
cover of the vase, which is then cleaned out and the operation recommenced 
—Not proceeded with. 

1164. L. Wyrrensacu and P. LuGann, Paris, “* Fire-escapes,”—Dated 8th 
May, i861, 

The inventors, in constructing fire-escapes according to this invention, 
propose placing upon a carriage, supported by four wheels of equai 
diameter, a number of X levers or lazyvongs placed in two series parallel to 
the right and left sides of the framing or carriage, each pair of tne series of 
levers on the right being ted to the ite puir on the left by an 
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iron cross piece or bar. When the fire-escape is not in use the X levers 
will lie close upon each other, but when it is required to form a ladder 
to one or other storeys of a house, by turning cranks on each side of the 
carriage a shaft and pulleys will be set in motion, and by a suitable gearing 
they will cause the X levers or lazytongs to expand or open, pair after 
yair, on both sides of the carriage until the required height be attained ; 
Put as the levers with their cross bars will now be perpendicular, the inven- 
tors propose providing a toothed segment or rack and pinion at each side of 
the carriage, and a shaft carrying near one end ascrew, and at the other end 
a crank handle, on turning which the screw on the shaft will gear into the 
pinion which will tooth into the rack, and by their combined action they 
will cause the series of lazytongs or ladder of X levers and cross bars to 
incline towards the building on fire, fastening to it by hooks at the upper 
end of the raised levers, ‘The ladder of lazytongs resting then against the 
building, an iron basket or chariot is caused to pass up and down,—.Not pro- 
ceeded with. 

R. Hunt, Chichester-place, Wand sworth-vroad, “ Gutta-percha and 
compounds thereof.” —Dated Sth May, 1861. 5 : pis 

This invention consists in mixing or compounding vulcanised india- 
rubber in a crushed or ground state with masticated gutta-percha in a 
doughy state, in the proportion of 1 1b, of india-rubber to 2 1b. -of 
percha ; also, if desirable, mixing therewith arrowroot in the proportior 
about 4 0z. of the arrowroot to every 31b. of the compound of vulcanised 
india-rubber and gutta-percha. The patentee then works this compound 
into a mixture until it is in a fit state to roll into sheets. 

1170. H. Swan, Hammersmith, “ Apparetus for lubricating the journals and 
bearings of shafts and otler frictional surfaces of machinery.” —Dated 8th 
May, i861. : 

The patentee claims the use and application of Jubricators 
measuring delivery cups in Which the capacity of the eup can be regulated 
and adjusted to the requirements of the bearing or part to be lubricated, 
as described. He also claims the arrangement by which the oil passes from 
a measuring and delivering cup through its hollow supporting arm, and is 
delivered, as described. 

1173. G. Canter, Blackburn, “ Thermometvical fire alarwm and extin- 
guisher.”— Dated 9th May, 1801. 

This invention consists in the novel employment or application of the 
expansive power of the caloric or heated air caused by the idental occur- 
rence of 2 fire ina chamber of a dwelling house or other place for the pure 
pose of actuating machinery or apparatus which is so constrt 1 
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1197. W. Wisoy, Conisbro’, York, “« Wooden keys and treenails yor railways 
and shipping.”—Dated 11th May, 1861. 

These improvements in keys consist in sawing and planing them taper by 
improved machinery, which ensures uniformity in size and shape, and an 
easy entrance into the chair. The improvements in treenails consist in 
making them parallel three-fourths of their length, and then taper or 
conical to fit the chair. The head of the treenai) to be convex. The patentee 
subjects the wood (oak, elm, or other kind) to a chemical process by boiling 
in linseed or other oil, until thoroughly saturated, and then dries it by 
heat or otherwise ; thus prepared they stand driving much better than any 
now in use, and after being driven into the sleeper are caused to expand, 
The action of the sun on the keys also produces no contraction. The wood 
not being in an way discoloured by this process prevents an inferior material 
being used without immediate detection. In some cases, however, the 
patentee stains or paints the treenails black or other dark colour. The im- 
proved machinery for manufacturing the keys consists of a frame carrying 
a cutting tool, which frame is made to move up and down on standards to 
bring the cutting tool to act upon the wood ; the wood itself is supported 
against a guide or gauge upon a table, hinged in such manner that the 
position of the wood may be altered to obtain the cut required by inclining 
the table. 

1169. R. A. Broom Flect-stveet, London, 
cation.—Datid Wth May, 1861. 

This invention consists in compressing or bri g close together the 
particles or fibres of wood, made of any desired form, into as small a com- 
pass as may be without damaging the wood, by means of rolling machines, 
hydraulic presses, screw plates, or other power, and afterwards causing the 
said wood to expand by bringing it in contact with liquid. Wood acted 
on in this manner is applicable, among other uses, to the construction of 
hollow bodies, such as casks, for closing up spaces, for caulking, for the 
anufacture of any surfaces or articles required to be rendered staunch, 
1¢ nvention is particularly applicable to caulking ships and for stopping 
For this purpose 
es of projec- 


“Treating wood.” —A conmuni- 














1 
1) 
up holes made in their hull, as for example, by shot. 
plugs are made of the compressed weod to suit different s 
tiles, so that a hole may be immediately stopped up when made, and 
rendered tight by the water causing the wood to swell or expand.—Not 
proceeded with. 
1209. J. Benmineuam, Cork, “ Apparatus for breaking stones.’—Dated 13th 
May, i891. 
In this improved apparatus the stones or materials to be broken are 
placed on a kind of trough, the bottom of which is closed or partly closed 














an alarm, and to subdue, or assist in subduing or extinguishing, such fire 
before it has time to spread, | 
1176. F. STERN, Cunion-street West, London, “ Fustenings for portnonnaies, 
pocket books, cigar eases, de.” —A ee mmunication.—Dated Vik May, 13861. | 
This invention consists in fitting a hook or headed projecting pin upon 
the body part of the article, and a metal plate or other suitable mount | 
having an aperture through it corresponding to the hook or projection upon 
the flap or folding part. This plate or mount may be made double, and is 
provided with a bar which may be enclosed between the two thicknesses of 
the plate, and hinged at ove end thereof. When the flap, with its plate, is 
brought over the k or projecting pin on the body part of the article, 
such hook or pin will enter the aperture, and is retained therein, so as to 
secure the fastening by shutting down the hinged bar, which enters the hook 
or fits over the headed pins and so prevents the two parts from being with- 
drawn again or opened until they are disconnected or released by raising 
the bar —Not proceeded with. 














liza 1M. Sincer, New York, ‘ Feed motion for sewing machines.”—Dated 
9th May, 1801. 

This invention cannot be described without reference to the drawings. 
The patentee claims imparting «a reciprocating motion to the feeder of sew- 
ing machines, either in the direction of their feed or at right angles thereto, 
such motions being interchangeable at pleasure, 

1181, J. Browsina, Minories, avd W. Brookes, Mornington-road, London, 
- Dated 9th May, 1261, 

These improvements in spectrum cameras consist in new arrangements 
of the parts so as to produce a new instrament, which the inventors 
designate the spectro The spectroscope is constructed as follows :— 
A prism, the refracting edge of which is horizontal, is held in a box or 
chamber supported upon a pedestal or stand ; the collimator is secured to 
the front of the chamber, znd is itself provided at front with a horizontal 
adjustable slit. The back of the box carries a telescope set at an angle with 
the collimator, and is furnished with an adjustable eye-picce. The different 
parts of the spectrum are brought into the field of view by raising and 
lowering the adjustable slit. For a pocket spectroscope the pedestal may 
be dispensed with, when the instrument will stand upon the base of the 
box.-—Not proceeded with. 
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1184. W. Parsons, J. Downine, and J. Dowine, jun., Brighton, Railway 
and other passengers’ tickets.” —Dated 0th May, 1d61. 
This invention is designed to prevent the resale of return tickets, for 
which purpose it is proposed to print one-half of the ticket with ordinary 
printers’ ink, and the other half with any chemical composition that will not 
discolour the card on which it is printed, so that, to all appearance, one half 
of the ticket is a blank picee of card, or, in other words, the printing is 
invisible, but can be rendered visible instantancously by the application 
thereto of another chemical.—Not procecdcd with, 




















1361, 

For the purpose of carrying out these improvements the patentee makes 
the fire bars of cast iron (by preference), and of a taper form in transverse 
section, having the widest part at the top ; and he forms the bars with the 
ends made so that when placed side by side there is a proper air space left 
between the bars, ‘The bars are formed, by preference, with circular taper- 
ing holes in them, small at the top and increasing towards the under side of 
the bar, as is well understood. The outer edges are serrated or indented, 
and the serrated or indented parts are so arranged that, when placed side by 
side in their places, the pre scting part of one bar comes opposite the 
indented part of the other bar, leaving an uniform and even space between 
the bars throughout the entire length. The under sides of the ends of the 
bars are formed one end with a curve or slope tapering from the bar 
towards the extremity, and the other with a recess or groove of a cireular 
form for the reception of a tooth or cam, or of a fixed bearmg. To carry 
these bars in the furnace the patentee places at the back end thereof, away 
from the door, a fixed bearing bar of cast iron (by preference); this bar has 
spaces on its upper surfaces of the same width as the width of the fire bars, 
Iternate space being of a wedge shape, upon which the taper ends of 
» burs move, while the other spaces form teeth, or studs, or fixed 
ings for the support of the recessed or grooved-ends of the fire bars, by 
the fixing on them of the slots or grooves of the bars. At the end of the 
furnace nearest the fire door he es a bearing bar of a similar character 
to that above described for the back end of the furnace, but instead of being 
fixed it is provided with axes or bearings upon which it makes a partial 
rotation When moved by means of a lever or bar; the speces in this bar are 
placed alternately with those in the bearing bar at the other end of the 
furnace, sv that the tooth or shed of one is opposite the wedge-shape part 
of the other. The fire bars are arranged on these bearings, each one having 
the ends placed so as to fit in the tooth or on the slide or incline, as required. 
When required to clean the fire the lever or bar fixed to the movable bear- 
ing bar is alternately lifted and depressed. This motion causes the bars 
which have the sloping ends on the bearing bar to rise upwards at the taper 
ends, while, being fixed over the teeth or stud at the other end, they are 
unable to be moved ont of their positions, while the same movement causes 
those bars which have the recesses or grooves in them to be moved by the 
teeth or studs towards the farther end of the furnace, and in sc moving it, at 
the same time, lifts the bars at that end by their taper ends being moved 
forwards on the sloping part of the t ar. ‘The effect of this com 
pound lifting and h » serrated or ind. uted bars is 
to effectually break up or grind or dirt: that may be formed 
over the air spaces, and it will after such breaking up either dvop through 
the spaces between the bar, or may be removed trom the surface of the bars 
in the ordinary manner. 
1192. P. A. Goverroy, New North tof i 

vubber."— Dated Wik May, 1861. 

This improvement in the treatment of india-rubber consists in immersing | 
the india-rabber in bisulphide of carbon and chloride of sulphur. The 
strength of this solution is to be sufticient to penetrate the india-rubber, 
which is varied according to the thickness of the goods to be operated on. 
The india-rubber is then removed out of this solution, and dried in the air. 
The treatment of the india-rubber is then as follows :—Vexetable oil, say 
allipoli, is taken, and to every quart of it is applied one-eighth, more or 
s, of the pure sulphuric acid which is held in complete combination ; this 

y been mixed and ready, the india-rubber is immersed from ten to 
fifteen minutes in it, mo It is then taken out and rinsed in hot 
water to cleanse it from supertius i ii 
boiler or steam chamber heate noimeter, 
and as high as 300 deg., according to the thickness of the india-rubber. 
The time of boiling or steaming is from one to four hours. The goods 
having undergone this process, and being dried, are finished and fit for ase. 
—Not proceeded with. 
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1195. J. Wanrina, Salford, “ Tinprov g cuble to R *s forging 
machine, which render it better la pted sor forging mule spindles.”— Dated 
llth /, ISU1, 





This invention consists in making the acting faces of the swages or 
hammers narrow in the direction of the length, but broad or long m the 
direction across the vod or bar operated upon, and in forming and arranging 
them so that the space between the two faces at one side will be wide 
enough to admit the largest part of the intended taper, the space gradually 
diminishing to the other side, where the space between the faces is only 
sufficient to admit the smallest part of the intended taper. 


by a pair of comparatively small rollers driven continuously, so as to pass 

the stones down between them as they broken, The breaking is 

effecting by means of one or more hammers lifted or thrown over by 

continuously-rotating cams or wipers.—Not proceeded with. 

1218. J. H. Jounsonx, Lincoln iclds, London, “ Magie laxteri 
views.”"—A communicution.—Dated Lith Muy, 1261. 

This invention relates to a peculiar construction and arrangement of 
agic lantern or apparatus which the inventor terms a * lampadoscope ” 
for showing enlarged reflected views or imayes upon a white or translucid 
screen or surface, and relates also to the views or slides to be used there- 
with.—Not proceeded with, 


1211. W. CLark, Chanceru-lane, London, “ Corking or st 

—A conimunicetion.—Dated 13th May, 1851. 

This obturator is composed of soft wood, and consists, Fi 
cylindrical or slightly conical plug of white wood or cork, having @ cy- 
lindrical or sli ly conical hole through the centre, This hollow plug is 
forced into the neck of the bottle, and the opening then closed by a small 
plug of white wood or otherwise. The whole is made of suitable length, and 
sealed if required. The closure is made he lly reason of the 
elasticity of the hollow plug, which adapts itself to the form of the interior 
of the neck of the bottle. —Not proceeded with. 

1212. G. Betseman, G. W. BE and ETIEMAN, Pentonville, 
London, “ Lukstands or ink-holders.”—D.ited 14th May, 1861. 

This invention consists in constructing inkstands in such a manner that 
the depth of ink in the dipping-cup can be regulated as required ; and also 
in such manner that, when no ink is required, Hic supply can be entirely 
shut off from the dipping-cup, and all escape of ink prevented, The in- 
ventors construct the cup into which the pen is to be dipped with a movable 
bottom, and connect to this bottom + nut which takes into a screw which 
works in an ink reservoir under the cup By turning the reservoir through 
a collar or otherwise the depth at which the bottom is caused to descend, 
and thus expose or let ink into the cup, can be reguiated.—Not procesded 
wit 
1213. J. Deakin, Harborne, “* Manufacture of slabs, panels, and other forms 

or articles in paper or paper pulp.”—Dated Wth May, 1861. 

This invention consists in embedding in or embodying with paper or 
paper pulp of the description used in the papier maché manufactures a layer 
or sheet, or layers or sheets, of wire lattice, or hempen or other netting, 
perforated metal sheets, or strips of metal, or lengths of wire, by which the 
inventor forms slabs, panels, or other forms of great strength and lightness 
which, when metal is employed, will also be proof against any attempts to 
cut or break them through.—WNot proceeded with. 

1215. C. F. PouLarn, Brompton-crescent, ** A sandal slipper particularly 
adapted Jor use in Turkih aud other baths.”—Dated Vsth May, 1861, 

The inventor proposes employing a thin sole of cork or other suitable non- 
conducting material, and covering the same with sailcloth, canvas, or any 
other suitable covering. He then places a flat band or strap across the upper 
surface of the sole, the ends thereof being sewn or otherwise secured to each 
side of the sole for the foot to pass under, thus securing the sandal slipper 
to the sole of the foot. —Not jy oceeded with. 

1138. W. Jounson, Li/tle Malvern, ** Railway carriages and locomotive 
engines.” — Dated 6th May, 1361. 

In order that a railway carriage may be more suitable for running on 
curves of railways, the body of the carriage (whether it consists of one long 
compartinent, or is divided into several compartments) is, according to this 
invention, mounted on two trucks or under carriages, with suitable sprigs 
interposed between the axletree and the body of the age. Each of the 
two trucks or under carriages is mounted on two or more pairs of wheels, 
sutliciently near together to admit of their travelling easily round the 
sharpest curve of the line of railway where the carriage is to be used. 


1220. C. Oniver, Old Bosiell-court, London, “ Apparatus for sounding bells 
on lighthouses, tating Lights, buoys, dc.”—Dated 13th May, 1361. 

For the purposes of this invention a maintaining power is used, by prefer- 
ence, a Weight which, as it descends, gives motion to a barrel by means of the 
chain or rope to which it is attached, in the ordinary manner of giving 
motion to a train of wheels ; @n the axis of the barrel is a cog wheel which 
gives motion to a pinion or another axis on which, in addition to the pinion 
above mentioned, there is a cog wheel, which receives motion from its axis 
when it is turned by the barrel, but not when its axis is turned to wind up 
the chain or rope on to the barrel. This cog wheel, when actuated by the 
barrel, gives motion to a pinion fixed on the axis of an escapement wheel. 
The clapper or hammer is suspended within the bell, and it receives motion 
by means of a connecting rod which, at one end, is attached to an or 
projection from the upper part of the rod of the clapper or hamme 
the other end of the connecting rod is attached to one end of a lever which 
turns on a centre intermediate of its length ; this lever is weighted, and 
has a tendency to fall and aid the swing of the pendulous rod of the clapper 
or hammer. The teeth of the eseapoment wheel act in succession on a 
projection from the under side of this lever, so as to cause the lever to 
vibrate, and the clapper or hammer to swing and strike the bell at the es- 
capement of each tooth of the escapenient wheels. In order that but one 
tooth only of the escapement wheel i be permitted to pass at each vibra- 
tion of the lever, the farther end of this lever is attached by a connecting 
rod to an arm on an axis so as to give that axis a rocking motion ; this axis 
is notched where the teeth of the escapement wheel come in such manner 
thai, when the notch is presented, a tooth of the escapement wheel 
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| can pass, 
but when the annotched surface of the axis is presented to the escapement 
wheel, as it is when the projection before mentioned is so placed as to allow 
teeth to pass, it prevents the escapement wheel running down, 

1227. J. Buns, London Well, London, 8."—Dated lath 
Alay, Isol. 

This invention consists of an improved method of constructing cases and 
boxes, whereby the lids or covers thereof do not require to be hited there- 
fr or on a hinge as heretofore commonly practised, but by this invention 
the li cover of the case or box, by means of a spring and catch, is 
caused to recede from the top of the case or box, and pass beneath a false 
bottom ; or it may be coiled or wound around ‘a rod or spindle placed cross- 
Wise of the case or box, The lid of the case or box the inventor proposes 
to ke of strips of glass or wood, cither separately or combined, mounted 
or fixed on tapes, or in any other suitable manner, as to constitute a 
self articulated spring lid or cover, which, when drawn over the top 
of the case or box, is held by a eateh.—Not procecded with 
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12 R. A. Broo Flet-street, Lode © Jnprovements in wo 
etine ii ar moulds, aud apparatus ui 
thereis Ac icotion.—Dated 11th May, 1861 





wing the pan or copper from w 
sugar for filling the moulds is to be taken at the bottom or lower t 
the building, ahd in forming the building with a shaft fitted at top 
with a hoisting and lowering apparatus, and communicating with each 
of the floors on which the moulds to be filled are kept. The pan is fitted 
with a valve commanding an outlet pipe in the bottom thereof, from 
which the sugar is run into a jacketted filling-pot, forme i by preference 
with a spout, and provided with a cover, The filling-pot, atter being 
charged, is run upon a truck into the shaft hoisted to one or other of 
the toors where the moulds to be filled are placed ; it is then put upon 
another truck, and is suspended from a tackle and blocks in such manner 
that it may be tilted, and the contents peured into the moulds. The 


is invention consists in } 




























{ moulds are formed at bottom with an aperture which is threaded, and 











which is closed by a pointed metal spile, which rises a slight distance inside 
the mould, and forms a hole in the head of the loaf of sugar; the spile 
terminates inside the mould in a button on which a valve rests to make a 
tight joint. The moulds with the spiles screwed in are held in frames 
constructed of wood with apertures for the moulds to be supported in. 
Double lines of rails are laid on each floor, and the frames with the moulds 
are run about, fcr the purpose of filling and otherwise, in carriages on 
them. Water cans are also provided, and these, being filled, are wheeled 
in the carriages to the moulds for the purpose of their being washed, so 
that they need not be taken from the particular floor on which they are 
placed ; spouts for carrying off the water after having been used are pro- 
vided for each floor. For the purpose of trimming the base of the sugar- 
loaf the inventor places a dome-shaped frame over the mould, which irame 
carries on the end of a spindle cutters or scrapers which, on being rotated, 
make the base of the sugar loaf even, and at the same time gives a level edge 
thereto. 

1230. J. J. L. CiiaAZAREN, Paris, “ Apparatuses for containing and drawing 

of beer, &e.”—Dated 14th May, 1861. 

These improved apparatuses for containing and drawing off beer are com- 
posed of a vessel divided into two compartments, an upper and a lower 
compartment, which communicate through a tube provided with a tap. The 
upper compartment is fitted with pipes and an outlet tube and valve 
worked by a handle, in a manner similar to a gazogéne. The malt liquor is 
placed in the upper compartment. Water is placed in the lower compart- 
ment, and powder for generating carbonic acid gas; the tube through 
which the gas rises is carried above the level of the malt liquor in the upper 
compartment. On opening the outlet valve by depressing the handle before 
named, the pressure of the gas forces out the malt liquor. The improve- 
ments in drawing malt liquor from casks consist in admitting or forcing 
earbonic acid gas into the cask, when the liquor will te driven through an 
outlet pipe fitted for the purpose, i 
1231. J. H. Jounson, Lincoln’s-innields, London, ** Manufacture of aerated 

waters, and vesse's or receptacles Jor containing the same.”—A communi- 
cation.—Dated 14th May, 1861. 

According to this invention the aérating apparatus or gene is com- 
posed of three separate vessels of glass, porcelain, or ether suitable material, 
mounted upon and supported by a stand or frame suitable for the table. In 
the first vessel the gas is produced in the usual manner, but passes thence 
by a pipe leading to the bottom of the second vessel, which is filled, er 
nearly filled, with water. In this vessel the gas is washed and freed frem 
any impurities which may be carried over at the time of its formation in 
the first vessel. The gas having been washed by admixture with the water 
in the second or washing vessel passes off by a pipe into the third or distri- 
buting vessel, which contains the liquid to be aérated, which liquid is dis- 
charged or drawn off therefrom as required by any convenient arrange- 
ment of valve or cock fitted to the upper part of the vessel. This last- 
inentioned vessel is provided with an agitator rotated by a small winch 
handle, for the purpose of effecting a more perfect and intimate admixture 
of the carbonic acid gas with the fluid contents of vessel, which thus 
becomes thoroughly saturated. The first vessel or ¢ 











Not proceeded with. 














nerator is provided 
with a small funnel mouth and cock or valve at its upper end to facilitate 
the introduction of the ordinary or other powders required for generating 
the gas, and it is also provided, as well as the second or washing vessel, 
with a stopper at the lower end, held in position by a screw pressing 
thereon, In order to obviate the danger of excessive pressure in the third, 
or containing or distributing vessel, it is proposed to apply a small safety 
valve thereto, so adjusted as to allow it to open and liberate the gas when 
its pressure becomes so great as to endanger the safety of the vessel. This 
adaptation enables the protective wire or cane-work usually surrounding the 
vessel to be dispensed with, if thought proper. The safety valve may be 
applied also to champagne, soda water, lemonade, and other bottles ; also to 
cafetieres and other closed vessels of a similar nature liable to internal 
pressure. 

1239. W. MitcueLn, Manchester, ** Apparatus for printing paper hangings.” 

Dated 15th May, 1861. 

This invention consists in employing, in connection with each printing 
roller, an additional roller covered with flannel, india-rubber, or other 
suitable material, for the purpose of guiding the material to be printed 
over a much larger portion of the circumference of the printing roller than 
isat present obtained. The said additional roller is pressed inst the 
printing roller by serews or other means, and enables the paper to be a 
sufficient time on the surface of the printing roller to absorb effectually the 
colour with which the paper is to be printed. 

1240. H. Dovnton, High-strect, Laiwbeth, Surrey, “ Vats.”"—Dated 1th May, 
861. 

There are many manufactures in which it is necessary or desirable to 
employ earthenware vessels of 2 size, and in such es, When the size 
of the vat or vessel required is such that it cannot be conveniently 
made in one piece, it is common to build up the vat or vessel 
in brickwork, and line it with tiles. According to this invention 
the patentee constructs such vats or vessels of blocks or tiles of earthen- 
ware, made in convenient sizes, by expressing clay through dies, and having 
projections and grooves (or it may be other arrangement of locking parts) 
at their edges, so that they may lock the one into the other. The blocks 
or tiles are also by preference made hollow, or with passuges running 
through them, which not only lightens them, but, at the same time, allows 
of the passage of fluids through such passages when desired, ‘ihe blocks 
or tiles are built together to form a vat or vessel, either of a rectangular, 
cylindrical, or other form, and the vat or vessel is tied together with metal 
or other bands or rods. The bottom of the vessel is also made of earthen- 
ware and in parts. The joints are made sound with suitable cement. 









































Tue Great Eastern.—'This vessel is now lying moored at Mil- 
ford Haven, where she has satisfactorily ridden out the recent gales. 
She has been discharging her coals into vessels alongside, to hasten 
the completion of which relays of men have been at work day and 
night, so that she may be placed on her gridiron at Nayland (pre- 
pared for her purposely when she was last at Milford) with all pos- 
sible despatch. Every preparation is being made for speedily 
effecting ;her repairs, to expedite which even the resources of the 
adjacent royal dockyard are readily afforded. 

Rais Fottowrse tHe Discuarce oF OrvNANCE.—-&< 
data respecting this phenomenon have been collected 
Lewis. He states that in October, 1825, he took nzty ef a very 
copious rain that immediately followed the discharg.: ef ordnance 
during the celebration of the meeting of the waters «t Luke Erie 
and the Hudson upon the completion of the Erie Canal: ia: in 1841 
he published continuous observations on the subject, which seemed 
to establish the fact that the discharge of heavy artillery at con- 
tiguous points produces such a concussion that the vapeur collects 
and falls generally in unusual quantities the same day vr the day 
following. The early battles of the late war between Fiance and 
Austria were succeeded by such copious rains that even small rivers 
» not fordable; and during the great battle of Solferine a storm 
arose of such fierceness that, for the time, the contlict ceased. 
Within the last month or so M‘Clellan’s columns or tie Upper 
Potomac fought four different battles on as many days, and there 
were extensive rains before the close of each day. On duly 21st the 
battle of Bull Run was fought, and the next day the rain was 
copious all day and far into the night. A more exact and extensive 
collection of such data as these may lead to important results both 
in theory and practice.— Loudon Review. 

Tne Loss or THE Mai, Steamer Nortu Brirox.—Nothing could 
more effectually show the dangerous nature of the navigation that 
steamers to and from Quebee have to encounter in taking the route 
through the Straits of Bellisle than this disaster. Previous to the 
loss of this vessel being known, the opinion generally prev i 
she had met with some accident to her machinery 
being only here and there thrown out that the Ss pr 
this season of the year in the Gulf of St. Lawrence and Straits 
of Belleisle had been the cause of a more serious calamity. Being 
now in possession of the facts connected with her loss, it would ap- 
pear from the character her commander held for great prudence and 

fulness, that the perils of the navigation from (Quebec to the ocean, 
through the Straits of Belleisle, are so great that there is ne security 
i is calamity even to a steamer under charge of the 
1 log of the North Briton 
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most us and careful navigator, for the 
shows that her commander took all the precautions to prevent dis- 
aster. Jle measured his distance run both by the patent and ordi- 





he had also a tof the land the evening preceding his 
, and kept himse!f informed as to the soundings, using, in 
y means to ascertain the exact position of his vessel, and 
vet she become sa wreck, even before the more intricate passage of 
the Straits of Leileisle isentered. After such a result, under the 
circumstances of the vessel being navi i by a careful commander, 
the Straits of Belleisle must be rejected for the somewhat longer but 
safer passage south of Newfoundiand, We have two instances this 
year of the great dangers of the former course, the Canadian having 
been lost in the earlier part of the season, from the enormous quan- 
tity of ice ailoat just outside of the Straits, and now the North 
Briton is wrecked from the prevalence of logs im the month of 
November.—Liverpool Albion. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 


Quiet sur Sreapy Trave IN Jron—Lovp CompLarnts OF THE 
GOVERNMENT AND THEIR ConTRACTS—INCREASING DEMAND FOR 
Tron-PLatep War Vessets—Sueets ror GALvanisinc: Good 
Inquiry—Pia Tron: Market Inanimete—Tue Coan Trave— 
GexerkaL Harpware Trapes: Jmproved Demand in Birming- 
ham—Eneutsu v. Irauian Locks: The Cheap English Locks, and 
How they are Made: Italy a Good Market for Serviceable Locks— 
Traian AND EnGuisu Inon Bepsteavs: Great Superiority of the 
former 


WE have again to report a very quiet week in the history of the 
South Staffordshire iron making firms. There is, however, 2 steady 
though small demand, and it is conceded on most hands that more 
is being done than it was at one time feared would be the case at 
this period in the quarter. The best orders now under hand here 
are } me for heavy plates, to be used in the construction of the 
Government transport ships and the war vessels, and the demand for 
this description of iron will be maintained, on account of the extent 
to which continental governments are about to supply themselves 
with such vessels through English firms. The advertising columns 
of Tue EnGiNeer, contain an inquiry from the Spanish Government 
for two iron-cased frigates; then the Governments of Italy, Den- 
mark, and Prussia, are also in the English market, or are about to 
enter it, for iron-plated vessels. 

The ironmasters of this country have cause for serious complaint 
—and they are beginning to express it—against the British Govern- 
ment, relative to the course which they are pursuing with respect to 
the contracts for iron required in the national dockyards, and the 
ratepayers generally are only a little less interested. The country 
is now alleged to be paying for the mass of the iron used there some 
20 per cent. above the rates now being demanded for such iron by first- 
class houses. ‘The general consumption is obtained under a contract 
when iron was much higher in price than it now is, yet the contract 
price is unaltered. While this is the case with reference to the iron 
required for the miscellaneous use of the dockyards, the iron required 
for extraordinary purposes—such as the building of the Achilles—is 
made the subject of wide competition, and the lowest tenders are 


to market rates, and greatly to the detriment and increased costliness 
of this department of the public service; for the loss occasioned 
by the delay incident to the rejection of bad iron must be far heavier 
than could be covered by the difference in price of iron which 
is bearing more than the Government test, and that of the cheapest, 
which often does not bear it. The probability is that the difference 
between the highest and the lowest prices in the tenders sent in from 
time to time for the iron for this vessel is 10s. a ton; but, supposing 
it to be 20s., the difference is not sufficient to justify the risk which 
the Government run of having to reject iron and sustain a delay. 
No such delay would arise if the Government would only give the 
same price that is given by private firms who have contracted to 
build Government war vessels, and very much less than the Govern- 
ment are paying a London contractor for the iron for general pur- 
poses. We know that iron is being made in Wolverhampton, for 
private firms who have Government vessels on the stocks, that will 
bear a tensile strain of 27 tons to the square inch in one direction, 
and 25 tons 10 ewt. in another, whilst the Government test is only 
22 tons in one, and 19 tons in the transverse direction. The makers 
of that iron have to supply Government direct with the same descrip- 
tion of iron at the same price that the contractors willingly pay, yet 
their offer is declined, because they are underbidden. At the same 
time such firms are recommended by Government to contractors 
because of the reliable quality of their iron. 

There is a tolerably good demand existing for sheets for galva- 
nising, and boiler plates were in fair request ; but for other descrip- 
tions there is not much inquiry. 

The pig iron market is inanimate, but it will display some move- 
ment in a week or two. Prices keep firm. 

Coal is without alteration. 

There is a perceptible improvement this week in the general 
hardware trades, consequent upon the miscellaneous purchases from 
country shopkeepers in anticipation of Christmas. In Birmingham 
most of the modern staple trades have participated in the improve- 
ment which has manifested itself. The manufacturers, in all but two 
or three of the principal branches, have just sufficient orders to keep on 
steadily working: in a few instances the men are not working more 
than four days, and some of the smaller manufacturers have not 
many days’ orders beforehand; but there are very few of them who 
are making goods for stock, and generally there is an indisposition 
to that kind of thing at this moment. The gun makers are all busy, 
reaping a golden harvest out of the American imbroglio. In Wol- 
verhampton there is a somewhat better demand for japan wares, and 
the tin-plate workers are doing a moderate trade. At Willenhall 
the lock makers are very badly off for orders, and are not likely to 
be in a better position at present. At Walsall the staple trade is 











certainly not good, but it is not much below the average at this | 


season of the year. The hollow-ware trade at Westbromwich is 
tolerably good, there being a less amount of unemployed labour in 
that locality than in any other part of the district. The nail trade 
is very much depressed; and in castings, except of the smaller class, 
there is not much doing. The glass trade in the neighbourhood of 
Stourbridge is in a very bad state. At Spon-lane the works in the 
same branch are in full operation. 

On Monday afternoon copper advanced a halfpenny per ]b.; un- 
manufactured copper £5 per ton; yellow metal a halfpenny per lb. 
The present prices of copper are, therefore, tough cake and ingot, 
£107 10s. ; best selected, £110 10s. 

Our inquiries relative to the accuracy of the statements made by a 
critic on the hardwares in the Exhibition of Florence have led to 
some rather interesting conclusions relative to the prices at which 
locks are being now manufactured in the centres of that industry. 
It will be remembered that the critic said that English locks were 
being sold at Leghorn at “threepence a dozen, a heavy discount 
being allowed even on those rates.” Now, this is quite incorrect. 
The cheapest lock that is now made is the padlock for the Indian 
market which Messrs. Harper and Tildesley, of 
Works, Willenhall, manufacture. These goods are sold at eight- 
pence a dozen, For this sum a lock is made in which there are cast 
and wrought iron and steel. The box of the lock is made of cast 
iron in two parts, about the size of a crown piece, and japanned ; the 
ring is of iron wire, polished; the spring is of steel; and to every 
lock there is a key of cast iron, polished. These locks can be pro- 
duced at the price named only in consequence of the extent to which 
Juvenile Jabour is brought to bear upon them. In the mani- 








pulation one man has from cight to ten boys under him 
whose weekly wages average from 2s. to 5s. Every one of the 


boys can do as much work as a man, and the services of five of them 
can be obtained for the wages of one man. The locks are exported 
in vast numbers to India in a time of prosperity, the natives putting 
them upon almost every article that they desire to keep from thieves 
or evil spirits! Efforts are being made nother firm in Willenhall 
to senda cheap lock into the French market. It will be so che ap 
that the factors will obtain it at only 7d. a dozen; but it will not be 
exported at below the Indian padlock above described. ‘The cheapest 
caddey lock that is being made in Willenhall is sold at 2s. 6d. a 
dozen, with 62} per cent. discount, or nett iljd. per dozen. Wol- 
verhampton, however, will not venture upon this very low figure. 
Still their locks are made low enough, in all conscience. Including 
a plate of brass and a key they make a caddey lock there at a first- 
class house, which is sold at 2d. a-piece. At this rate the makers 
are ashamed of the article, but so imperative are the demands of the 
public for cheap wares that they have humoured them to this extent. 
To do it, however, the workmen have to call in the assistance of 
their wives and families, and calculate their labour at nil. ‘The 
article could not be made at the price or anything near it in the 








the Albion | 








manufactory. And it is gratifying to learn that more difficulty is 
experienced in inducing men to take out this description of work 
than any other, so small is the remuneration they receive for their 
labour. The rage for “cheap” locks received a great check at the 
Exhibition of 1851. The worthlessness of the “cheap” article was 
demonstrated on that occasion; and now makers tind less difficulty 
in obtaining a market for a good lock at a reasonable price. 
Than now, cheaper—we do not mean lower-priced—locks were 
never made, As we have previously remarked, the prac- 
tical Wolverhampton makers have long ago given up the 
baubles upon which the Italian makers are now spending their 
energy. The Italians cannot touch us in this department 
of the hardware trade. Of the “ Birmingham lock at £3,” which, 
the critic says, is inferior to the Italian one at £1, not much is known 
and certainly very few are made; but we are convinced that a lock 
is being produced in Wolverhampton for 15s., and furnished with 
two keys, that for all the qualities that make a lock valuable, the 
Italians cannot produce at the priceat which they quotethe “ Birming- 
ham” article. The critic, in one of his conclusions, is quite correct. 
“ Between the costly but excellent locks here exhibited (he says) and 
the worthless trash which constitutes the lowest class of this article 
in England, there would probably be scope for the importation into 
this country of, English locks of good quality, the neatér make 
and lower cost of which would hardly fail to bring them into 
favour.” 

Whilst, however, the Italians cannot approach us in locks, we are 
equally distant from them in the getting up of iron bedsteads. The 
elegance of some of the articles of this class, which their knowledge 
and practice of the fine arts enable them to turn out, is somewhat 
wonderful to the British ‘workman ; nor is it in costlier goods of 
this description that we are excelled by the men of “ beautiful 
Italy.” The common class of bedsteads at 16s. and 18s. are 
turned out with a finish that bedsteads of that price in this country 
are entirely destitute ef. The cheaper-class bedstead made in 
England is a scandal to our character for taste. It is, in almost every 
respect, little more than an unsightly piece of furniture. Almostall 
the materials for the construction of an iron bedstead in Italy are 
sent out there from this country; and the first-class makers are 
supplied through one factor in Wolverhampton, The Italian 
import duty upon these materials would be about 25 per cent., even 
under the revised tariff. Yet so cheap and so excellent are the 
artists’ work that these materials—so far prepared in this country as 














supposed to be accepted, to the enlightening of the Government as | to be ready to be put together—might be brought back to this 


country as the finished bedstead and offered at so small an increase 

on our own prices as to be preferred here to the English-finished 

article. But there are influences at work, both here and also in 

Italy, that are likely to favour the maker in England over his 

Italian competitor in the future competition. In the first place, 

labour in Italy will not be so low-priced when the people have 

obtained political freedom as it has hitherto been ; and, next, there 
is reason to hope that our own artisans are becoming better 
educated in the fine arts. 

NOTES FROM THE NORTHERN AND EASTERN 

COUNTIES. 
(From our own Correspondent.) 

Norrnern Matters: The Low Lights Docks again: West Hartlepool 
and the Tees: New Screw Collier: State of Lrade—Mensry Docks 
AND Hlanpour Boanp: Singular Unauthorised Proceeding—Vre- 
SERVATION OF Stone From Decay: Lecture by Professor Ansted— 
Tue Great Corron Surety Question—LiverrooL Views ON THE 
Necessiry or DeveLorine tHe Resources or Canapa: Able Memo- 
rial to the Colonial Secretary—Saxvox Wonks, Liverroon: Launch 
of a Steamer, Full-rigged—Svate oy EmpLoyment iN THE MANv- 
FAcTURING Distxicrs: Juteresting Statistics—Tur Great Merro- 
POLITAN SeweR — Provosep West Ripine, Hunt, anp Grimspy 
Raiway—WakerFrieLp Waterworks — THe Lanna Brivée ar 
York—Progress OF RAILWAY AMALGAMATION—STATE OF ‘TRADE AT 
SuHerrreLp— MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE AND Mip- 
LAND Ramways—River Trent NavigaAtion—Guascow : Diminished 
Prosperity: Pig lron Shipments: Steam Shipbuilding on the Clyde. 








Tue north supplies several points of interest. A deputation from 
the North Shields Chamber of Commerce has had an interview with 
Mr. Alderman Potter and Mr. Mease, two of the representatives of 
that borough, in the River Tyne Commission, on the subject of the 
proposed dock at the Low Lights. Mr. Mease repeated a statement 
which he made at a recent meeting of the commissioners, to the 
effect that the scheme was not sufficiently matured to justify imme- 
diate action. It seemed to be thought that assistance in the all- 
important matter of money might be obtained from the Government 
under the Harbours’ Act of last session; this course would render 
necessary, however, an amended application to Parliament, and no 
resolution was adopted on the subject. The Newcastle intending 
exhibitors at the Great Exhibition of next year have had a meeting 
similar to that reported last week from Manchester, but appear to 
have behaved in a more tractable manner than the indignant Man- 
chesterians. ‘The commissioners appear to be literally overwhelmed 
by the applications for space. 
Harbour Company will apply to Parliament next session for powers 
to extend their dock accommodation, and also seek for facilities of 
intercourse with the Cleveland Railway by way of ferry across the 
Tees. The commissioners of the latter river carrying on works 
of improvement along the course of the navigation from Yarm to 
the mouth of the river—removing shoals, deepening the channel, 
and constructing training walls. By a recent act, half of the land 
reclaimed by the walls belongs to the commissioners, the other half 
goingtin equal parts to the crown and the neishbouring landowners, 
The advance of winter, and consequent increase of cold, has caused 
a slightly improved demand for coals, and rather more activity on 
Tyneside. A fine iron screw steamer, the Brunette, has been 
launched from the Howden yard of Messrs. Palmer Drothers ; she is 
1,150 tons burthen, and is the property of the General Jron Screw 
Collier Company (London). ‘The exports of bolt iron, bar iron, pig 
iron, manufactured iron, coals and coke from Neweastle were on the 
following scale in August, September, and October :— 
September, 









October. 
496 cwt, 
8,673 cwt, 


oe 750 tons 


August. 
57 ewt, 
4,024 ewt, 
457 tons 
12,524 cwt, 
39,02 


Bolt ironj .. 
Bar ivon .. 
Pig iron... . 
Manufactured 
Coals 
Coke ° 
These figures take no account of alkali, soda, fire-bricks, and a 
number of other articles, so that, notwithstanding complaints of de- 
pression—and they are, unfortunately, too well-founded—the T'yne- 
siders are still doing a very considerable business, 

The proceedings at the last meeting of the Mersey Docks and 
Harbour Board did not possess much interest. A rather curious 
discussion was, however, provoked by Mr. Smith, who said he had 
seen an advertisement giving notice of a bill the board was about to 
bring into Parliament next session; and also a notice for the inser- 
tion of a clause in the new bill for empowering the board to charge 
differential rates on the different He wished to know from 
the chairman of the V’arliamentary Committee if they had any 
knowledge as to who were the parties who had advertised the notice 
in question? Mr. Tobin said he could only give the auswer that 
the Parliamentary Committee had nothing to do with it. They had 
only followed the instructions of the board, and had nothing to do 
with any such notice as was referred to. Mr. Boult thought the 
matter should not be lightly passed over. Here was some one un- 
dertaking to supersede the functions of this board. The thing was 
entirely unprecedented. He could not consider it to be anything 
else than most insulting to the board, and he really thought they 
ought to know more about it. They had no knowledge where the 
advertisement came from. They knew who recommended the 
notice in question; but the party who recommended it did not 
think it worth while to bring it on for discussiop. It was extra- 
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docks. 





ordinary if they were to have the laws made for them outside, 
witheut the board being consulted on the subject at all. 


The whole 





The West Hartlepool Railway and | 





affair appeared to him a strange piece of business, and he thought 
the Parliamentary Committee should give their attention to it. It 
was promised that this should be done, 

Professor Ansted delivered a lecture last week, in the theatre of 
the Newcastle Literary and Philosophical Society’s Institution, on 
the preservation of stone from decay. The professor observed that 
there were three kinds of stone used for building purposes—granite, 
sandstone, and limestoue—and these might be divided into hard 
stone and freestone. The latter was most generally used for archi- 
tectural purposes, where granite would be entirely out of place even 
if it could be more easily worked. As to the decay of various kinds 
of stone, granite was subject to the removing of the felspar, and the 
other materials then fell to certain destritection ; sandstone was de- 
composed owing to the material of which it consisted, namely, 
particles of sand cemented by a kind of clay, and this decomposing, 
the whole fell to pieces; limestone was subject to two kinds of donee, 
first, from flakes being affected by water, but more frequently it 
was acted on by acids in the atmosphere, which actually dis- 
solved it away. Therefore the modes of decay were different 
in the three kinds of stone used. After noticing brick, coment, 
aud artificial stone, he alluded to the causes of decay in stone 
as being mechanical and chemical. The mechanical effects were 
produced by water and cold, the former agency, by the lowering or 
rising of its temperature, swelled, and thus disintegrated the stone 
into which it had entere The chemical ageney worked chiefly in 
the exposure to damp air and gases which might be conveyed into 
the stone in water, the principal of these being sulphuric acid. The 
gas produced a very marked effect on brimstone and on sandstone, 
and probably on unite, though on the latter its effect was not so 
marked, ‘There was no doubt much of the decay of stone was due 
to these gases, and to changes of temperature. “It then became a 
question as to how stone should be preserved? There were three 
points with reference to this:—First, we might cover stone with 
some material that was non-absorbent, and in the case of foundation 
and other stones that were out of sight this could be easily accom- 
plished. Ordinary paint was sometimes used, but it had the dis- 
advantage of concealing the stone, and it was practically of no use. 
But if we might not paint we might put upon the surface a substance 
that would sink into the stone and so prevent disintegration. The 
principal preparation of this kind was a sort of soluble silica, some- 
timescalled water glass, which was produced by melting together acer- 
tain quantity of pounded flints with a certain quantity of causticalkali, 
Another process involyed trustworthy chemical principles. It was 
the use of silicate of soda as described, to throw down into the body 
of the stone a substance that should be insoluble, and that substance 
was silicate of lime, which was one of the best cements. The stone 
Was exposed, as far as possible, to silicate of soda, then wher r thi 
had penetrated it was exposed to muriate of lime, consisting of 
chloride and calcium, and the effect was to expose silicate of sodium 
to chloride and calcium, and produce certain chemical changes. The 
result would be to put a complete coating of silicate of lime on the 
stone, and it ought to prevent all atmospheric agency. Whether 
that would be so or not he left to time. Several other processes 
were described ; and, in conclusion, it was stated that the general 
results of these could searcely be considered satisfactory. The air of 
large towns had a most damaging effect on stone, which, under more 
favourable circumstances, would have remained unchanged, as 
instanced in the stone of the new Houses of Parliament. Still, 
generally speaking, no one was appointed to select stone for im- 
portant buildings, and the result was that good and bad stone was 
mixed together, and was gradually destroyed, the good only showing 
off the bad by contrast, and the whole surface becoming disfigured, 
it gave an idea of innate weakness produced by want of thought and 
reasonable care. 

The great cotton question promises to lose none of its interest for 
months to come ; in fact, the crisis may be said to be now only com- 
mencing, all the theories and speculations hitherto put forth on the 
subject having been only of a preliminary character, The following 
was the position of the stock on Friday :-— 

















































1861, 1860, 
Bales. Bales. 
American .. oc «oc ce 273,590 2. 2c oc oe 437,220 
Surat oe ee ee cf ce 277,370 2. oo co ce 99,040 
Brazil oo ee 6 6 21,030 .. «oe of eo 13,890 
Egyptian oo 60 06 © 32,640 .. os «2 of 23,290 
West Indian, &e...  ..  «. 2,200 oe ce ce © 1,630 
Other descriptions ..  .. - +e 98 oe oe - 
Totals 4. +. = os 586,300 .. 1. oo o- 575,910 
Cotton at sea :— 
From America .. . a — ° so «8 «© 130,000 
From India .. .. ee 105,000 .. we of « 56,000 
Totals oe «2 105,000 2. oe «os «. 186,000 


The imports thus far this year, as shown in last week’s EnGinger, 
have exhibited but a very slight falling-off; but it will be noticed 
in the above comparison that a serious gap is now apparent in the 
supply of American, as compared with this time last year. Surprise 
is expressed dn some quarters that the stock at Liverpool is main- 
tained at so respectable a total, but the diminished consumption is 
the cause, Thus, while the average weekly consumption last year 
was at the rate of 47,000 and 48,000 bales per week, spinners last 
week took only 16,520 bales, and exporters 6,690 bales. 

The Liverpool Salt Chamber of Commerce has adopted a memorial 
to the Duke of Neweastle, Secretary of State for the Colonies, on 
the importance of completing the railway lines required in Canada 
to render that splendid colony independent of the United States, or 
what is left of the erst famous Union. ‘The memorial obse 
“That the trade with the British colonies of North America 
vital importance to this country, and its full development can only 
be effected by means of ocean steam navigation and internal rail- 
ways. That British capital, assisted by the local Legislature of 
Canada, has been largely employed in the promotion of railway 
enterprise ; but owing to the expensive nature of the works, and the 
comparatively sparse population, such railways are not at present 
remunerative to the shareholders, though highly beneficial to the 
colony. That the severity of the climate during several months 
of the year closes the navigation of the St. Lawrence, and 
communication with the seaboard is then kept up by means 
of ports in the United States, such Portland and New 
York. That large subsidies are paid to steam companies for 
conveying mails to Canada vid the United States. That your 
memorialists are informed there is a project submitted to her 
Majesty's Government for assisting in the construction of a rail- 
way from the Riviere de Loup, on the St. Lawrence, through 
New Brunswick, to join the Nova Scotian Railway at Truro, which 
would form a complete chain of railway communication from Hali- 
fax to the existing Grand Trunk Nailway, and thus place the whole of 
the British possessions on the American continent in easy and rapid 
communication with Great Britain at all seasons of the year, and 
render our colonies quite independent of the United States. That 
the numerous bays and inlets about New Brunswick and Nova 
Seotia, as well as the coast line of the lakes, are capable of carrying 
on an enormous fishing trade, whicli would angment the consump- 
tion of English salt, which already forms a large item in our exports 
to these colonies, where the annual shipment of salt amounts to 
80,000 tons; and, with direct railway access into Canada, this trade 
may be greatly increased, besides the traflic in manufactured goods 
and articles of produce, which have to be sent vid the United States, 
when the navigation of the St. Lawrence is closed.. Your memo- 
rialists, therefore, pray that this project of a railway through New 
Drunswick to Canada may receive the favourable consideration of 
her Majesty's Government, as conducive to the best interests of 
those important colonies, as well as to the prosperity of the British 
empir 

Messrs. H. M. Lawrence and Co., who have hitherto carried on 
the busiuess of marine and general engineers at Sandon Engine 
Works, Boundary-street, Liverpool, entered some time since upon 
theoccupation of an extensive yard in Sefton-street, on which they 
have erected large aud commodious engineand machine shops. From 
the new yard, now called Sandon Works, an iron screw-steamer, in- 
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tended for the passenger trade between Buenos Ayres and Colonia, 
on the opposite shores of the River Plata, has been launched, fully 
rigged and sails bent, having her machinery fixed and “steam up,” 
her cabin and other fittings duly placed, and, indeed, entirely com- 

plete, ready for her station. The dimensions of the vessel are— 

ength over all, 110ft.; beam, 16ft.; depth of hold, 8ft. The 
engines are geared, having oscillating cylinders of the collective 
power of thirty horses. The screw shaft makes 2} revolutions 
for each one of the main shaft. The screw is of cast iron, 
and has four blades of wrought iron, and is on Burch’s patent, 
which has worked well in Mr. Mondel’s yacht, the Test, 
and several other small steamers fitted up on that principle by 
Messrs. Lawrence and Co. The boiler is of large capacity, and is 
fitted with movable fire-bars, which entirely obviate the formation 
of clinkers, and save much labour in firing, especially in hot 
climates. Immediately after the vessel had reached the water 
canvas was spread, the screw, which, for prudential reasons, had 
been uncoupled before the vessel made her plunge into the water, 
was recoupled, and the Colonia (for that is her name) began to show 
her steaming powers; after several hours’ cruising on the river, with 
steam and canvas both separately and in conjunction, the anchor 
being dropped opposite the works. ‘The number of revolutions of the 
engines was fifty-two, the screw making about 130 revolutions, and 
driving the vessel at a specd of aboutten knots. Besides the Colonia, 
Messrs. Lawrence and Co have in course of construction and near 
completion a sailing ship of 430 tons; also, a sailing-ship of 
450 tons, for Messrs. Blythe Brothers, and another of 520 tons 
for Mr. Joseph Steele, and a steam ferry-boat, of a new construction, 
for the Wallasey Commissioners, to ply between Liverpool and New 
Brighton. 

In connection with the state of employment in the manufacturing 
districts, we reproduce from the Manchester Guardian some details, 
showing the extent which the prevalent depression has at present 
attained. It appears that the reduction which has taken place in 
the hours of labour is, on the average, rather more than 34 per cent., 
taking 562 mills employing 108,863 hands. ‘The return is not com- 

ete for the whole of the cotton manufacture, but, as far as it goes, 
it throws exceedingly valuable light on an increasingly momentous 
topic :— 
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The total number of hours worked per week by the 108,863 hands 
would be 6,531,780, if they were fully employed; but the actual 
number of hours is only 4,299,940, or, as nearly as possible, two-thirds 
the full amount. Of the whole number of 108,863 hands, 23,461 
are still working full time, 79,380 are on, more or less, short time, 
and 6,022 are wholly out of employment. This state of things is, 
undoubtedly, very bad, but it might have been much worse ; and if 
the reckless American leaders cannot patch up their differences, a 
still more gloomy future may be anticipated. 

The cuttings for the great metropolitan sewer on the east side of 
Harrow Bridge, Stratford, are rapidly advancing, several hundred 
men being engaged between that place and West Ham Abbey. 

A prospectus has been issued for a new railway—and, with regard 
to railway acts, some 180 will, after all, be brought before the Legis- 
lature next session—from the Westgate-station of the Leeds and 
Wakefield to join the Grimsby line at Barnby Dan. The length of 
the proposed line with certain branches is only twenty-six miles, 
and it would establish communication in connection with other lines 
between the West Riding and the port of Grimsby, which is twenty 
miles nearer than Hull to the German Ocean, by the most direct route ; 
and, by the preposed line from Doneaster to Hull, a second line to 
the latter port. It would also bring the ironstone of 1.incolnshire 
nearer to Yorkshire enterprise. The estimated capital required is 
£360,000, and the Manchester, Sheffield, and Lincolnshire Company 
are prepared, if the undertaking is carried out, to guarantee 4) per 
cent at the least. Mr. Fowler is engineer-in-chief to this project. 

The Wakefield Waterworks Company propose to apply to Par- 
liament next session for powers to improve the supply of water by 
procuring it from the neighbourhood of Ardsley and Lofthouse 
Gate, and also to raise additional capital forthat purpose. The pre- 
sent supply obtained from the river Calder is found to be daily more 
impure and untit for consumption; hence the adoption of some fresh 
course is a matter of absolute necessity. 

The York city council has had a debate in reference to the fall of 
the Leudal Bridge, and the steps necessary to te taken in conse- 
quence. The question for consideration was whether the girder 
bridge, which fell a few weeks ago, and caused the death of five 
persons, should be re-erected; or whether one in the Tudor style, 
designed by Mr. Page, of London, and similar to the Victoria 
Bridge at Windsor, should be erected in its place. The original 
girder bridge had been characterised as a hideous-looking structure, 
and not at all fitted for the locality. The one designed by Mr. Page 
was contended for as being much more elegant than the other, the 
only question remaining being as to the expense ; and it was shown 
that, by the adoption of the new plan and altering the approaches, 
there would be an additional expenditure of £5,500, or, instead of 
£25,000, the original estimate, it would be raised to upwards of 
£31,000, Alderman Leeman moved that the bridge designed by 
Mr. Page be erected. The motion was carried, an amendment that 
an appeal be made to the ratepayers being lost. 








The process of railway amalgamation goes on slowly and surely. 
Year by year the smaller companies—generally started in the first 
instance on “ independent” principles—have to link their fortunes 
with some more powerful neighbour. Thus the West Midland and 
South Wales are to be fused in the Great Western, while the North 
Eastern is endeavouring to secure to itself the Hull and Holderness 
and the Newcastle and Carlisle, to say nothing of the wholesale 
union contemplated by the various lines in the Eastern district. 
There can be no doubt that these amalgamations are justified by 
considerations of sound policy, so faras the financial future of com- 
panies is concerned, Thus, in France, where such splendid divi- 
dends are paid, there are—or will be in a year or two—only six 
great companies, while England has now a long way towards 100, 
all having or fancying they they have more or less conflicting 
interests to maintain and assert—of course at severe cost to the 
shareholders. 

Things are no worse at Sheffield, in fact, if anything, they are rather 
better. The demand for crinoline steel continues good, and some of 
the engineers’ tools manufacturers are fully employed, although 
others are not so busy as they were some time since. The boiler 
makers are moderately well employed, and the same is said of the 
manufacturers of machinery. In Rotherham and the neighbourhood 
trade is better than in Sheffield. |The brass works are moderately 
well employed, and although the large iron houses are not doing so 
much as they were some time since, still, on the whole—taking the 
circumstances of the country generally into account—they have not 
much cause to complain. 

Mr. R. G. Underdown has succeeded Mr. E. W. Watkin in the 
position of General Manager of the Sheffield, Manchester, and 
Lincolnshire Railway. It is announced that an arrangement has 
been entered into between the Sheffield and the Midland Companies, 
consequent upon the intention of the last-named company to make 
an independent line to Manchester, by means of a continuation of 
their Derbyshire lines. The agreement, which has been negociated 
by the Midland, and concluded with the Sheffield Company, provides 
that in lieu of their proposed independent access to Manchester, the 
Midland will connect their system of railways with the Sheftield 
Company’s line near New Mills. The Sheftield Company will then 
give the Midland Company running powers over their line from 
New Mills to Manchester; and the Midland Company, in return, 
undertake to send the whole of the traftic within their control, south 
of Chesterfield, over the Sheffield line. Until the junction lines can 
be constructed it has also been agreed to exchange and convey the 
traflic, as far as possible, vid Eckington and Sheffield. 

Some inquiries having been made with respect to the improve- 
ment of the River Trent navigation, Messrs. J. Fraser and Son, of 
John Dalton-street, Manchester, have published a letter in which 
they state that they surveyed the river some time since at the 
request of the Trent Canal Company. Messrs. Fraser and Son 
add :—“ The numerous shallows in the river impede the traflic very 
much in the dry season, between the entrance of the Grand Trunk 
Canal and the Lincoln navigation. The distance between Gains- 
borough, in Lincolnshire, and Cavendish Dridge, in Leicestershire, 
is 68} miles, and is capable of being shortened to 52 miles, with 
locks and weirs, and to have no less than 7ft. of water at any season 
of the year. The inclination of the river is 1 in 3,528, or 19in. per 
mile From the Lincoln navigation at Torksey to Cavendish 
Bridge, 58 miles, this river is capable of great improvement being 
made upon it, and would, in our opinion, pay a company well for 
capital laid out. The traflic is considerable in grain, timber, and 
other commodities, from and to Hull, sweeping the borders of four 
counties—Leicestershire, Derbyshire, Nottinghamshire, and Lin- 
colnshire. We are in possession of the plans and sections of the 
whole river.” 

Although the Glasgow district has held on its course of prosperity 
up to the last month or so, in spite of the external difficulties which 
now press so heavily upon the country generally, there are not now 
wanting symptoms that even the great metropolis of Western Scot- 
land has received a check, An illustration of this conclusion is 
afforded by the monthly abstract of the number of ships and their 
tonnage which arrived in Glasgow harbour in October, including 
the previous months of the present and former year. Although 
there is an increase in the number of vessels of seventy-five over 
1860, and of twenty-nine over 1859, yet the tonnage of October, 
1861, has decreased 3,818 tons on 1860, and 218 tons when compared 
with the same month of 1859. This decrease, however, has been 
far out-balanced by the previous month of 1861, and there are 














some indications that it will be made up in the November 

returns :— F 
1860, Ships. 1861, Ships, Tons 
Ss ee ee. we Jan. .- «cc es 40 .. 40,909 
FOR. +0 08 4s Feb. ee oc 326 .. 38,049 
We So we ee Ee. co 0s oe BD os TE 
April .. «+ April... .o o 472 .. 39,670 
May .. «+ ee May .. of of 452 o 
June .. oe oe June .. oe «+ 388 o 
July oe oo July oo of 412 « 86 
AUS. «2 08 90 ‘ AGE. «cs «co oe TE CO 
Sept. .. «2 «+ oe Sept. ec «2 «- $16 .- 46,121 
Ock. <s «0 . Oct. .2 oc of 414 1. 37,970 





The traffic returns on the Caledonian and Glasgow and South- 
Western Railways also exhibit some diminution of activity. The 
shipments of pig iron from Scottish ports are, on the whole, pretty 
well maintained. For the first nine months of the present year they 
amounted to 495,706 tons, as compared with 465,325 tons in the 

sponding nine months of 1860, 








In November it will be 
ved that there has been a good deal of fluctuation, but that the 
general result has been a further increase in shipments to the extent 
of 2,154 tons. 





1861. 1860. 
Tons, Tons, 
Week ending November 2 .. .. oe 13,345 4... 
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The shipments for the year to November 23rd were thus 539,210 
tons, as against 506,675 tons in the corresponding forty-seven weeks 
of 1860. 





Messrs. Scott and Co, have launched from their yard at Cartsdyke | 
a screw steamer of about 500 tons, intended for the trade between 
Marseilles, Corsica, and Italy. The vessel, which has been named 
the Princess Clothilde, is the seventh steamer constructed by tke 
same builders to the order of Messrs. Patrick, Henderson, and Co., 
of Glasgow, on account of Messrs. Valery, Freres et Fils, Marseilles, 





FonretGn ann Cotontan Jorrmsxcs.—It is intended to maintain a 
telegraph steamer constantly in the Mediterranean, for the speedy 
repair of any injury that may occur to the Malta and Alexandria 
cable. When not employed with the latter, she will trade between 
some of the Mediterranean ports. It has been decided to replace 
the present land lines of the Malta and Alexandria telegraph to 
fenghazi, now erected on poles, by a portion of the submarine 
cable, which is to be laid underground for greater security against 
accident, either from the weather or mischievously-inclined persons. 
The vessels of the Oriental Inland Steam Company are now the 
only vessels navigating the Indus for commercial objects, and the 
company is, we learn, taking vigorous measures to develop the 
trade by the extension of its lines of traffic by the Indus route to 
Simla, Delhi, and Peshawur, instead of stopping at Moultan, as 
heretofore.—The capital for the New Telegraph to India Company 
has been fully subscribed, and the shares have been allotted. The 
vessel, with the cable on board, is expected to leave England within 
a month.—A number of the most intelligent and experienced non- 
commissioned officers and men have been selected from the Royal | 
Engineers at Chatham to be despatched to Galicia, where they will | 
be employed on surveying operations in connection with the Danu- 
bian boundary commission.—The naval dockyards at Naples and at 
Castellamare, says a ‘Turin letteryare now very actively employed. 
The Italian Minister of Marine has sent positive orders that all the 
vessels are to undergo every necessary repair, aud then be refitted, | 
so as to be ready for service next spring. 

















PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board ; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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RAILs continue as last reported. 

Scorcu P1é Tron has been without animation during the past week. The 
market closes at 49s, 8d. and 49s. 6d. cash, warrants f.o b. Glasgow. 

Sre.Ter is very flat. The nominal quotation is £15 15s., but it would be 
difficult to realise anything like that figure. 

Correr.—On the 25th inst. the smelters declared an edvence of half- 
penny per pound on manufactured, and £5 per ton on tough cake and tile, 

Leap firm, and in moderate demand. 

Tin.—English has been in fair request, but in the Foreign market there 
has been considerable activity. Banca has advanced to £125, and Straits to 
£122, which are the latest quotations. 

Tin PLATES are again quoted higher, and in good demand. 


November 28th, 1861. MOATE AND CO., 65, Old Broad-street, London, 











PRICES CURRENT OF TIMBER. 
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SCOTCH PIG IRON REPORT. 
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GLAsGow, 27th November, 1861. 
The pig iron market has been firm during the week, and a slight advance 
in price effected, 49s, 9d. being paid this morning; but the news per 
La Plata exercised a bad influence, 49s 3d. cash taken, but became better 
towards the close—49s. 44d. bid, and 49s. 6d. asked. 
Exports last week were 10,249 tons, against 11,351 tons in the correspond- 
ing week last year. 


Suaw, THoMsON, AND Moore, Metal Brokers. 








Benson’s Watcnes anv Crocks.—“ Perfection of mechanism.”— 
Morning Post. Gold watches 5 to 100 guineas; silver watches, 
2 to 50 guineas. LBenson’s new Illustrated Pamplhilet, free for two 
stamps, descriptive of every construction of watch, enables persons 
in any part of the world to select, with the greatest certainty, the 
watch best adapted to their use. Watches sent free by post on the 
receipt of a remittance. J. W. Benson, 33 and 34, Ludgate-hill, 
and 46 and 47, Cornhill, London, E.C. Established 1749.—Abv. 


Tue Derences or CuatHam AND Sucerness.—In the construction 
of the batteries and fortifications at the entrance of the Medway, 
for the protection of Chatham and Sheerness, very considerable pro- 
gress has been made. The works connected with the batteries at Folly 
Point, and on the promontory north-east of Pinhope Reach, a short 
distance below Chatham Dockyard, are being prosecuted with 
vigour. These batteries will have a complete command of a most 
important part of the Medway, that at Folly Point having an 
extensive range eastward, and being capable of engaging any 
vessel rounding the headland of Darnet-ness, while the guns of 
the latter will have a direct bearing to the westward, towards 
Chatham, crossing their fire with the armament mounted at Folly 
Point. The works lower down the river, which are so placed as 
to have a complete command of the entire estuary of the Med- 
way, are also making good progress. The principal battery at 
this point will be the powerful casemated fort at Garrison 
Point, on the south-east side of the river, which is already in a 
very forward state so far as the first portion of the contract is 
concerned, comprising as it docs the enormous foundations on 
which a massive superstructure is to be raised. Sanguine hopes 
are entertained that by this period next year the casemated por- 
tion of the battery will be so far advanced as to be ready for 
the reception of its Armstrong guns. The erection of the formidable 
batteries on the opposite shore is progressing. The principal 
battery in this line of defences will command the channel of the 
approach to the Medway, and bear on the entrance to the Thames. 
It will be placed on a very commanding positicn in the spit of the 
Isle of Grain, the guns having the range of rather more than three- 
fourths of a circle. The second battery will be built further west, 
nearly facing Sheerness Dockyard, on the western side of the 
recently-erected martello tower, which will require to be removed, 
as the site on which it stands intercepts the range of the flank guns 
of the new fortifications, preventing their being used if required for 
The cost of the two batteries is estimated 





the purposes of defence. 


at £80,000.— Times. 
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ON A NEW MODE OF COKING IN OVENS, 
APPLIED TO THE STAFFORDSHIRE SLACK. 


By Mr. Auexanper B. Cocurane, of Dudley.* 


Many varieties of coke ovens have, from time to time, been in- 
vented with a view to economise the cost of coking, which have 
met with variable success; and attempts have recently been made 
to perfect the adoption of flues underneath the floor of the ovens, 
which were tried so long ago as 1853 by Mr. Joseph Dunning, and 
have since been attempted frequently, but with only partial success. 
The subject of coking has a most important bearing upon railways 
especially ; and if coke could be obtained at a cost approximating 
more nearly to the price of large coals than can possibly be the 
case under the ordinary system of coking, whereby little more than 
a yield of fifty per cent. is obtained, the advisability of again 
reverting to coke in locomotives instead of coal would be con- 
sidered, and would probably be judged expedient. 

In the ordinary plan of coking, the oven in which the process is 
performed is a round chamber, about 10ft. internal diameter, as 
shown in Fig. 7, the floor of which slopes gently from the back to 
the front; the oven is covered in by a dome springing at about 4ft. 
from the floor, and rising to about 8ft. at the highest point. At the 
centre of the dome the charging orifice is situated, which serves as 
a chimney in the simplest form of oven, and as the entrance into the 
general flue of a series of ovens where a separate chimney is em- 
ployed. The coke is drawn out through the door in front of the 
oven, and, in some instances, the coals are also charged through the 
door. In such an oven, whether it be open-topped, or whether the 
gases and smoke, instead of being allowed to escape immediately 
into the atmosphere, are conveyed along a general flue to a suit- 
able chinney, the process of coking is carried on from the top of 
the coals only, travelling downwards until it reaches the floor of 
the ovens. But the coking could not be carried on without a con- 
siderable quantity of air being admitted during a certain period at 
least of the process; and the fact is that the coking is effected at 
the expense of the combustion of a certain percentage of the coke 
which the charge of coals ought to yield. Were not air admitted 
the process would stop; and as it is, the ovens are subject to great 
irregularities from the uncertain draught in variable states of the 
atmosphere. This is evidenced by the fact that if the draught of 
an oven is interfered with the oven does not get “burnt off” as it 
ought to be, requiring, perhaps, a day longer to be completed, or 
even more; and when the oven is drawn it will be found that the 
coke is accompanied with the objectionable appearance due to what 
are called “ black ends” or partially coked coals. This great evil 
has been in a measure corrected by the adoption of a tall chimney 
to a series of ovens, but in that case arises another objection: in a 
long series of ovens it is difficult to make the influence of the 
chimney felt throughout; and consequently of the two systems the 
original one is still preferred in some instances. 

In connecting a chimney to a series of ovens the arrangement 
found best is to place, say, 48 ovens in a double row of 24 each, back 
to back, with a central flue passing between the two rows intoa 
chimney occupying a central position in the block of ovens. But 
even in such an arrangement, where the farthest oven is separated 
by only 11 intermediate ovens from the central chimney, it is found 
impossible to prevent the speedy burning off of the oven nearest the 
chimney, and the tardy burning off of the farthest, the intermediate 
ovens varying in their regularity according to theirdistance. It is said 
the oven nearest the chimney is capable of being burnt off without 
intentional admission of air, which in the other ovens is usually 
allowed to enter by only partially closing the door; but the real fact 
is that the draught of the chimney, exercising its greatest force on 
the nearest oven, draws in a quantity of air,jimperceptibly, though 
not the less certainly, through the imperfect joints of the temporary 
door and of the external and internal masonry ; and each oven only 
apparently requires more air as it recedes from the chimney. At the 
Gloucester Railway station the writer believes it was attempted several 
years ago to correct this evil by arranging a series of ordinary ovens 
in a circle around a central chimney, and no doubt the difficulty, as 
regarded the draught, was removed; but, from some cause or 
other, the whole system is now swept away. Such an arrangement, 
however, as that of a central chimney with the ovens arranged in a 
circle round it, would evidently constitute a marked improvement, 
so faras regularity of draught for each even is concerned ; but 
it is equally clear that, with the ordinary construction cf ovens, 
- above described, much ground would be sacrificed by such a 
plan. 

The yield of ordinary coke ovens rarely exceeds 50 to 52 per 
cent. of the coal supplied. The experiments which have been 
made to bring about the adoption of flued ovens have pointed 
to the importance of making use of the waste heat from the 
ordinary coke ovens to assist in the process of coking. Indeed 
all flued ovens have one commen object: to make the waste 
gases circulate in flues either beneath the floor of the oven, 
where they are ignited by suitable admission of air, or, as 
in one instance, around the top, sides, and floor of the 
oven. As may be supposed, the rapidity with which the coking 
is performed is greatly increased, and the non-admission of 
air to the contents of the oven is a source of great increase in the 
yield: but the wear and tear on this class of ovens is excessive. In 
one instance, where the waste gases are made completely to envelop 
the oven, the wear and tear amounts to no less than 6d. per ton of 
coke produced ; and in a recent plan the writer understands the flues 
underneath the floors of the ovens are in a very short time so 





* From the ‘* Transactions of the Institution of Mechanical Engineers,” 
May 2nd, 1861. 





Suiant that the oven must be laid off for repairs, far too frequently 
to make the plan commercially successful. 

The plan of coke oven forming the subject of the present paper, 
the invention of Mr. Henry Eaton, of Bordeaux, is believed to fulfil 
the requirements of a g coke oven more completely than ovens 
on the ordinary plan or those having flues underneath the floor. 
About the middle of last year the writer, having to decide on the 
class of oven to be adopted at his Tursdale Colliery, in the county of 
Durham, after a careful investigation into the merits of various plans, 
determined to build an experimental block of 12 ovens on Mr. Eaton's 
plan at the Woodside lronworks, Dudley, with the intention not only of 
testing the value of the ovens for coking North country coal, but 
also of trying what could be done in coking the intractable slack of 
the Staffordshire thick coal, the “fine” of which has hitherto been 
thrown away as waste in very large quantities. The success was 
so far complete that it was both decided to adopt this system at the 
Tursdale Colliery, where two blocks of 12 ovens each are now in 
operation on this plan and a third in progress: and a second block 
has also been erected at Woodside, which has been at work for two 
months. 

The ovens, twelve in number, are arranged in the form of a 
circular block, as shown in Figs. 1 and 2, of 44ft. diameter, 
round a high chimney in the centre, which causes the draught 
to be equal upon all the ovens, so that the coking proceeds 
in all alike with equal regularity. Each oven A, Figs. 3 and 4, 
opens at the back by a flue into the regulator B, from which is a 
smaller flue leading into the chimney C. At its junction with the 
oven the size of the flue is about 18in. square, reduced at the 
regulator B to Sin. square, and at the foot of the chimney it is 
only Gin. square. The regulator B is a rectangular chamber 
covered by a movable plate perforated with holes for the admission 
of air to the gases disengage: in the process of coking. The square 
chimney C is divided at the base by diagonal partitions D, Fig. 3, 
rising a little above the flue levels, the effect of which is to distribute 
the draught of the chimney uniformly over the twelve ovens in four 
sets of three each. The flues do not enter the chimney at the same 
level, but the middle one in each set of three rises above the two on 
either side, and thus space is economised in the size of the chimney 
at the base. The top of the chimney is 3ft. square inside, but this 
is larger than necessary, and it need not exceed 2ft. Zin. square. 
The chimney is lined with firebrick for 12ft. or 15ft. of its height 
from the base, to protect the red brickwork from the inteusity of 
the combustion which there takes place, It will thus be seen that 
the arrangement of a central chimney and its division at bottom by 
four partitions creates a most uniform draught in each oven of the 
block, and this uniformity is one of the most important elements to 
be secured in coking. 

The chimney and ovens rest on a foundation E, Fig. 4, made up 
of cinders and dry rubbish free from any combustible ingredients, 
well rammed in to secure solidity, over which is laid about 9in. of 
concrete. The whole block of ovens is contained by brick walls 
bound together by bolts and straps, the latter being wrought to tie 
form of the door frames, which are thereby held in their places. 
Each oven is covered in by an arch, shown in the transverse section, 
Fig. 5, every portion of which is an arc of the same circle. The 
turning of the arch has been found to be a matter of some difficulty, 
to ensure permanency; but has been satisfactorily accomplished 
in the following manner. To make a perfect skewback for this 
arch, the angle at which the arch beds on the partition walls 
of the ovens should vary at every point of the walls, on account of 
their diverging from one another, as they all radiate from the centre 
of the block. But it has been found best to adopt a medium angle 
throughout, and cut the last arch bricks on each side of the cven to 
bed properly to their place. The rest of the arch bricks are all bedded 
in planes parallel to a centre line through the middle of each oven ; 
so that after starting from the skewbacks, as the lines of bedding 
planes lengthen and approach the centre, they leave a parallel strip 
the whole length of the oven and the arch is easily keyed in. 
This done, the centreing being constructed in three convenient —_ 
can be easily taken to pieces and removed through the mouth of the 
oven. 

The charging of the ovens, where one kind of coal alone is used, 
is done by wagons holding about 10 ewt. of coal each, which 
run upon a circular railway F, Fig. 4, on the top of the ovens. 
When the charging is completed, the movable hopper G is removed, 
and the hole in the roof of the oven closed by a large slab, and luted 
all round to make it air-tight. Where a mixture of coal is needed 
it is usually more convenient to fill at the mouth of the ovens. The 
plan, Fig. 2, shows half the block of ovens with the railway for 
charging through the roof of the ovens, and half without the 
charging orifices in the roof. The progress of the coking can at 
all times be inspected through a sight hole in the top of the door of 
each oven, which is closed by a small fireclay plug. When com- 
pleted the coke is withdrawn very easily from the ovens, as the 
partition walls are radial and diverging from each other. For 
watering the coke previous to drawing a water main H, shown in 
section in Fig. 4, encircles the block of ovens, having suitable 
standards fitted with india-rubber hose pipes; at the end of the hose 
is attached a long gas tube, which is put in through the mouth of 
the oven, and moved about to direct the water over the surface of 
the coke. For facility of handling the tube and working the tools 
used in drawing the coke a small portable crane I, Fig. 1, is pro- 
vided, easily shifted by a couple of men, having a double hook roller, 
shown in Fig. 6, over which the tools move easily. 

The mode of working these ovens is in the first place to dry 
them off in the usual way, which takes four to six days from the 
first lighting of the fires. When sufficiently heated, the ovens 


Nos. 1, 4, 7, 10, are cleared of ashes and charged on the first day 











the heat being me! kept up in the rest of the ovens till they 
are in their turn charged. On the second day the ovens Nos. 2, 5, 
8, 11, are charged, and on the third Nos. 3, 6, 9,12. By this plan 
of charging the heat of Nos. 12 and 2 is assisting to impart heat 
through the partition walls to No. 1 between them; the same takes 
place with Nos. 4, 7, 10, each between a pair of warm ovens. For 
twenty-four hours, therefore, Nos. 1, 4, 7, 10 have the advantage of 
adjacent heat, by which time they have acquired sufficient tempera- 
ture to permit of the drawing and charging of the one set of adja- 
cent ovens Nos. 2, 5, 8, 11 on the second day without injury. i - 
deed, the first ovens have acquired a sufficient degree of temperature 
to assist in starting the operation of coking in the ovens charged on 
the second day. The same remarks apply to the charging of ovens 
on the third day, those of the first and second day both now assist- 
ing to start the coking process in Nos. 3, 6,9, 12 charged on the 
third day. For twenty-four hours the ovens charged on tho 
first and second day are now reacting upon one avother, whilst 
those charged on the third day are being urged forward to a degree 
which will enable them on the fourth day to permit of the drawing 
and recharging of Nos. 1, 4, 7, 10. 

In applying the new plan of ovens to the coking of the fine slack 
of the Staffordshire thick coal, it is mixed either with bituminous 
slack from South Wales or with a smaller portion of pitch, in order 
to impart the necessary caking quality, the want of which has 
rendered the Staffordshire slack incapable of conversion into coke 
by any plans previously tried. In either case the requisite bind- 
ing property is now obtained, and the coke is produced in lumps of 
large size and excellent quality, and is found of particular value 
in the blast furnace. With a mixture of 45 per cent. of Stafford- 
shire slack and 55 per cent. of bituminous Welsh slack, the yield 
regularly obtained in the first block of ovens at Woodside, which is 
only 42it. diameter, has amounted to from 55 to 60 per cent. of 
coke. With a mixture of 75 per cent. of Staffordshire slack and 
25 per cent. of pitch, the yield has been from 50 to 53 per cent. of 
coke. The fluctuations in the yield arise from the variations in the 
quality of slack obtained from different places, some requiring more 
bitumen to bindit together. Where the binding is not perfect con- 
siderable waste ensues in drawing the coke. ‘l'o correct this has 
been the object of some recent experiments, in which a mixture of 
44 per cent. of Staffordshire slack with 44 per cent. of Welsh slack 
and 12 per cent. of pitch has been used, resulting in a regular yield 
of from 60 to 65 per cent. of coke. Specimens of coke are exhi- 
bited to illustrate the respective binding power of the different 
mixtures described. The best yields however, as may be supposed, 
are obtained from coals which contain a sufficient proportion of 
bitumen to secure binding without admixture; such as the bitumi- 
nous or caking coals of Durham, Newcastle, and South Wales, from 
which results of 674 to 70 per ceut. yield of coke are uniformly ob- 
tained in these ovens. These results have been obtained from coals 
supplied from the Brithdir Colliery in jSouth Wales, Pcase’s West 
Colliery in Durham, and the Tursdale Colliery in Durham. 

In the first block of the new ovens at Woodside, which gave the 
yields of coke above stated from the Staffordshire slack, the parti- 
tion walls between the ovens were built Yin. thick. It is evident, 
however, that the thinner the partition walls the more perfect is the 
communication of heat between the ovens; and the writer found, 
in the erection of the first block of ovens, that 9in. make too thick 
a wall. ‘The consequence of this mistake was that the quantity of 
coke produced was not so great as expected, since it was absolutely 
necessary to assist the progress of the coking by a iarge admission 
of air. In France, where Mr. Eaton made his first experiments, 
and where the new ovens have been in operation for several years, 
the partition walls were about 6}in. thick, At the Briton Ferry 
Ironworks, in South Wales, where it was decided to adopt this 
plan of ovens from the success of those at Woodside when they had 
been at work only a few weeks, the partition walls were built only 
half a brick or 4}in. thick, and the results were more satisfactory 
than any that Mr. Eaton had obtained in France. This was to be 
attributed solely to the diminished thickness of the partition walls, 
and led the writer to test the point practically in the first block of 
ovens erected at Tursdale. In order to make a fair comparison, six 
ovens of the block were built with 4}-in. partition walls, and six 
with 9-in. walls. The result was that, in the same time, 12} per 
cent. more coal could be coked in the ovens separated by only 
4}-in. walls than in those with 9-in. walls. The thickness of 4}in 
is as little as can be safely used for the partition walls, and it was 
at first feared they might prove a little weak, being 8}ft. long, with 
an average height of 4}ft.; but, bound as they are on all edges, 
they have proved to be thoroughly substantial, and it is intended 
to adopt this thickness in future. It has already been adopted with 
verfect safety in the two instances above mentioned, at Briton 

‘erry and at Tursdale. 

The economy secured in the new plan of oven arises from the 
circumstance that the heat requisite to start and urge the 
oven forward is supplied chiefly by radiation from the partition 
walls; and in a few cases only, owing to peculiarity of coal, is 
it at all necessary to assist the progress of the oven by the ad- 
mission of air. ‘The principle of the oven aimed at is the entire 
exclusion of air, in order to prevent entirely the waste that takes 
place by partial combustion of the coke in the ordinary process; 
and this object is attained with certain rich gaseous or bitumi- 
nous coals. But, when dealing with intractable material, air is still 
needed: fromtwo tothreesquare inches of air space given beneath the 
door are amply sufficient to meet the case of the mixture of 45 per 
cent. of Staffordshire slack, and 55 per cent. of Welsh bituminous 
slack. Whatever air is given to any oven it is of the greatest im- 
portance to introduce it at the commencement of the coking process 
and not at theend. When introduced during the first period of 
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the operation its effect is to mix with and burn the gases which 
are being disengaged in great abundance from the coals, doing the 
coke very little injury; whilst its introduction towards the end of 
the operation is productive of serious mischief, for when the gases 
are beginning to clear off the air is free to attack the surface of 
the coke, and does so. ‘lo this fact there is a remarkable and curi- 
ous exception in the case of the manufacture of coke from a mix- 
ture of {staffordshire slack and pitch, which seems to be accounted 
for by the formation of a silicious film or crust over the entire 
surface of the coke, which most effectually shields it from the action 
of the air. In all cases, however, after the gases have ceased to be 
evolved in quantity sufficient to fill the oven, the further admission 
of air is prejudicial to the finishing off of the charge, by cooling 
down both the coke and the oven which contains it. At this period 
of the operation, therefore, as is found the case in the first block of 
ovens erected at Woodside, it is necessary —_ to exclude the 
ingress of air, in order to prevent the rapid loss of heat which the 
oven otherwise sustains. hen the air is thus excluded the oven 
has acquired a sufficient heat to complete the expulsion of all the 
gases that remain to be evolved, which are seen te issue burning 
as small jets of flame from the cracks in the mass of the coke. 
The regulator B, Fig. 4, allows the admission of air beyond the 
oven through the perforated cast iron plate which covers it, forming 
a perfect smoke consumer. : 

The area of the flue opening from the regulator into the chimney 
is a matter of considerable importance, and admits of an efficient ad- 
justment by simply inserting pieces of firebrick in the passage of the 
flue. This is a particular convenience where from any a 
cause the admission of a considerable quantity of air is needed, as 
already referred to in the case of the first block of ovens eregted at 
Woodside. Here the simple reduction of the arewef the flue from 
49 to 30 square inches at its passage out of the regulateroec oned 
an increased yield of 5 to 6 per cent. of coke. For with the 11: e full 
open, the draught of the chimney drew in more air than was 
required when the greater part of the gas had been driven off, and a 
surface combustion of the coke ensued with an intense heat, while 
the yield was sacrificed. It was found impossible to djust the 
supply of air so nicely as to prevent waste while the « king pro- 
ceeded, except by means of reducing the area of the flue, which 
proved quite efficient. Since in all classes of ovens perfectly air- 
tight work can scarcely be secured, the regulation of the area of 
the flue is a matter of importance even where the air is purposely 
excluded during the coking, in order to prevent its being drawn 
into the oven through the innumerable small interstices in the 
brickwork. The prevention of the undue admission of air by 
this simple expedient was attended with a diminution of the quan- 
tity of coal which could be coked in the same time, but this was 
counterbalanced by the increased yield of coke from the smaller 
quantity of coal charged, It may be that the checking of the draught 
has a beneficial influence by causing the gases to le back a little 
longer in the oven and there expend a little more of their heat by 
being more completely consumed, On the other hand it is possible 
to reduce the flue area too much: for, when it was attempted to 
work with the flue reduced at the passage from the regulator from 
49 to about 23 square inches area, the effect ceased to be of any 
benefit, and, on the contrary, was slightly injurious in retarding 
the rapidity of coking, and perceptibly lowering the temperature of 
the oven. 

When thecoking is completed the communication between the oven 
and the chimney is cut off by damper, consisting of a plain wrought 
iron plate, which prevents air from being drawn in through the 
brickwork whilst the coke is lying as it should do from two to four 
hours after disengagement of gas has to all appearance ceased. The 
fact is, however, that a slight disengagement is still, though imper- 
ceptibly, going on, which is made manifest by opening the door of the 
oven, When immediately the gas is seen burning at the surface of 
the coke. It thus gives an improved appearance to the coke to let 
it lie a little, by getting rid of a tinge of dark colour which exists at 
the bottom of the coke if drawn too soon after being done. 

As regards the general size of the new ovens, it is thought at 
present that 44ft. external diameter will prove the most convenient, 
as shown in Figs. 1 and 2, though at the Tursdale Colliery the first 
and second blocks are constructed 48ft. diameter. ‘lhe objection to 
the large size is the necessity of providing for a greatly increased 
expansion of the structure. 

As regards the quantity of coke which can be produced from 
block cf ovens, the second block at Woodside, 44ft. diameter, has 
turned out about 60 tons of coke per week during the two months 
that it has been in work. The first block at Woodside, 42ft. diameter, 
has scarcely turned out 55 tons per week, for the reason already 
given of too great thickness of the partition walls: whilst the first 
block at ‘lursdale, 48ft. diameter, where half the walls are 44in. 
thick, and half Yin. is capable of turning out 80 tons per week. The 
block of ovens at Briton Ferry, 44ft. diameter with 44-in. partition 
walls, is turning out from 65 to 70 tons of coke per week; and so 
satistied are the proprietors that a second block has been erected. 

As regards the time occupied in coking, an ordinary oven of 11ft. 
inside diameter, with 95 square feet of floor area, will burn off a 
charge of from 5} tons to 6 tons of Newcastle or Durham coals in 
72 hours. One of the new ovens, with 97 square feet of floor area, 
in the first block at Tursdale, 48ft. diameter, with 9-in. partition 
walls, burns off 4} tonsin 72 hours, with only a trifling difference in 
the gross amount of coke produced. But no account is here taken 
of the irregularities to which ordinary ovens are subject, and of 
which some idea may be formed from an incident that took place 
with the first block of the new ovens at ‘l'ursdale. Red bricks, having 
succeeded perfectly in the chimney at Woodside, were employed 
without hesitation inthatat Tursdale; but owing to the increased size 
of the block of ovens, 48ft. diameter instead of 42ft., and the more 
intense character of the combustion of the bituminous coals as 
compared with the mixture of Staffordshire and Welsh slack, the 
heat was too great and caused the red brickwork to melt, and ended 
by closing up every tue. The chimney was then lined with fire- 
bricks ; but during the time occupied in lining it, the ovens, which 
were then working in effect as ordinary open-topped ovens, worked 
most irregularly, vever came up to their proper time, and in one in- 
stance a three days’ charge occupied six days to burn off. It is not 
meant that ordinary ovens would be frequeaily subject to such an 
extreme irregularity as that just mentioned; for, in the absence of 
the central chimney, an oven of the new form is ill-calet lated to 
create a sutlicient draught; whereas, in an ordinary dome oven 
with chimney at top, everything is pretty favourable for the admis- 
sion of the requisite air. lrregularities of one or even two days, in 
ordinary ovens, are, however, of not unfrequent occurrence ; and, 
coupled with the accident which led to the necessity of working the 
new ovens at ‘Tursdale Colliery without the assistance of the 
central chimney, they show of how great importance the chimney is 
to secure good and reliable results. 

The cost of erection of a block of ovens on the new construction 
has been as follows at the Woodside lronworks, the block being 
44it. diameter :— 








BS «a & 
35,000 fire-bricks and clay .. .. «+ of of o 112 0 0 
27,000 red bricks and mortar «ww. we ee we OO 
Cast and wrought ironwork eo ce ce co ce S130 @ 
ee on a he ee a SA RS RO ee 8.0 0 
Labour in excavation, bricklaying, and 
concrete, &e. «2 we ce €0 66 cf oo FO. @ 
315 0 0 


This gives £26 5s. as the cost per oven, complete with water fit- 
tings, coke benches, and tools, but exclusive of any attendant con- 
veniences for keeping the coke in stock. The cost is, of course, 
subject to the addition of carriage of materials for erection at any 
other site, and minor modifications for the variation of cireum- 
stances. Where a mixture of coal is not wanted, the ovens can be 
made with a circular railway so as to be filled from the top, as at 
Tursdale, the Additional expense of which is about £6 per oven. 

The cost of working the new ovens where a uniform quality of 
coal is used is slightly in excess of the working of ordinary ovens in 





one particular only, that of loading up the coke from the benches 
into the wagons. In a straight rowof ovens nothing is simpler than 
to run a train of wagons alongside the benches, off which the coke 
is conveniently filled at one lift. Against this there is the advan- 
tage that the labour of cleansing and charging the coal in the case of 
the new ovens is divided over a larger quantity of coke produced 
from the same quantity of coal; so that really the difference, if any, 
is but slight. The working cost per ton of coke made has been as 
follows, in the ovens already at work at Tursdale, 48ft. diameter :— 
Two men drawing oven, levelling coals, manu- 
facturing, and keeping coke benches clean} 6d. per ton. 
at 3s. each per day (coke made per day 12 tons). 
Two boys cleansing coals and charging with ) 
tubs, at 2s. 8d. each per day to feed three? 13 
blocks of ovens .. .. «2 «2 ce oo os | 
Wheeling and loading coke into wagons .. .. 2} 
Interest on ontlay, say £450, to cover eee | 1} 


dentals, at 5 per cent. « 60 6¢ «6 v6 
Redemption in say seven years .. +s «+ oe 34 
Wear and tear, say... «2. «2 co oc ce of 2 
Royalty .. oe os “eo oe 08 08 ce ov 3 


Total cost of coke, exclusive of coals .. .. 1s. 7d. per ton. 


In Staffordshire, with the mixture of slack aud the charging done 
at the mouth of the oven, instead of from the top, as might be 
expected, the labour is somewhat greater, while the outlay is about 
£75 less per block. The cost per ton of coke made in this case is 
as follows :— 

Four men drawing and charging ovens, 
mixing slack, &e., at 3s. 4d. each per; .. 1s. 6d, per ton, 
day (coke made per day nine tons) J 


Interest on outlay, say £375, at 5 per cent. 1} 
Redemption in say seven years oo 00 oe 4 
Wear and tearsay .. .. «2 ss 02 eo of 3 


Royalty .c cc os ce ce ce 08 oo of 


Total cost of coke, exclusive of slack, &c, .. 2s. 3d. per ton, 

T’o the above particulars of cost it is simply necessary to add that 
of material to arrive at the total cost of the coke manufactured. 
Taking the value of a north country bituminous slack at 3s. 6d. 
per ton, and a yield of 68 per cent. of coke, the cost of coals would 
be 4s.2d. per ton of coke produced. Adding this to 1s. 7d. the 
cost of working, the total cost of the coke into wagons would be 
6s. 9d. per ton. Itis, of course, impossible to fix on any uniform 
price at which to charge the slack: some collieries produce 
“duff,” as the small of the coal is called, in such abundance as 
to make them glad to havea means of getting rid of it; others 
set a higher value upon it. Hence it is for each in his particular 
circumstances to determine how far the adoption of the new system 
is economical, 

It is easier to arrive at the real cost of the coke manufactured in 
the Staffordshire district, where slack, suitable for the purpose, can 
be bought in any quantity at 2s. 6d. per ton, Assuming this price, 
the mixture of 45 per cent. of Staffordshire slack at zs. 6d. per ton 
with 55 per cent. of Welsh slack at 12s. per ton, will cost 7s. 9d. per 
ton: and a yield of 57} per cent. makes the cost of the coke 13s. 6d. 
per ton. Adding this to 2s. 3d. the cost of working, the total cost of 
the coke amounts to 15s. 9d. per ton. 

The mixture of 44 per ceut. of Staffordshire slack at 2s. 6d. per 
ton with 44 per cent. of Welsh slack at 12s. per ton and 12 per cent. 
of pitch at 20s. per ton costs 8s. 9d. per ton; which, with a yield of 
624 per cent., makes the coke cost 14s. per ton. Adding this to 
2s. 3d. the cost of working, the total cost of the coke from this 
mixture amounts to 16s. 3d. per ton, 

The mixture of 724 per cent. of Staffordshire slack at 2s. 6d. per 
ton with 27} per cent. of pitch at 2Us. per ton costs 7s. 4d. per ton; 
but the yield in this case is only about 524 per cent. of coke, owing 
to the very volatile character of the pitch, and the coke therefore 
costs 14s. per ton, Adding this to 2s. 3d. the cost of working, the 
total cost of the coke made trom Staffordshire slack with pitch alone 
amounts to 16s. 3d. per ton. ; 

As regards the wear and tear on the brickwork of the new ovens, 
there seems every likelihood that this is very small and unimportant. 
A small allowance has, however, been made in each of the above 
estimates of the working cost. ‘The first block of ovens erected at 
Woodside has been in operation since June, last year, a period of 
nearly a year, and does not show the slightest indication of re- 
quiring repairs to the brickwork. A little repair has been needed at 
the door frame castings, owing to the irregular expansion of the 
casting by heat and its weak form; but the liability to fracture 
in the faulty plan first adopted has been in a great measure corrected 
by an amended form of frame. 

Among the advantages which attach to the new form of 
oven is its compactness, which is of importance, and is a reason 
why the oven should be much cheaper in its construction than 
ordinary round ovens. Taking the case of a double row of 
ordinary ovens placed back to back, I1ft. internal diameter, 
the floor area of which would be 95 square feet, with a flue 
between them common to both leading to a chimney, such a series 
of six ovens in length, or twelve ovens in the double row, would 
cover a space of ground 84 X 28 = 2,352 square feet; whereas the 
space covered by the largest block of the new ovens yet erected, 
4xft. external diameter, is only 1,810 square feet, while the floor area 
of each oven is 100 square feet, the partition walls in this case being 
djin. thick. Including the coke benches 9ft. wide in the case of 
the double row of ordivary ovens, the ground occupied would be 
84. X 46 = 3,564 square feet: whilst in the case of the 4stt. block of the 
new ovens a greater area of ground is covered, taking a square larger 
by 18ft. than the diameter of the oven, giving 66 X 66 = 4,506 square 
feet; with the advantage however of larger stacking room for the 
coke, for whilst the bench room in the first case cited of twelve 
ovens in a double row is 84 X 18 = 1,512 square feet, that of the 
4aft. block is 2,545 square feet. . : ; 

In connection with the subject of rapid coking, a few interesting 
laboratory experiments have been made at the writer's works. The 
material operated upon was the coal from the Tursdale Colliery, the 
composition of which was as follows :— 





Carbon oe Seem «6 Se jae! 6 ae oe a6. o8 81-46 
TGROGEE 25 cc we on ce ee 80 se oe 00 oe «6D 
Nitrogen .. oc 2 c+ es — so. se 
Sulphur .. «ce cs ce co c6 c6 of of @8 90 134 
Ash ‘ee ae ee Oe ae ae ee eee ae 
Difference (oxygen).. .. 2. ee «8 ef os ef o« Sd 

100°U0 


The yield of coke which any eoal is capable of producing depends 
in acertain measure upon its constituents. In general the gaseous 
products cannot be expelled without carrying off with them a 
certain proportion of carbon. Could all the hydrogen, nitrogen, 
sulphur, and oxygen be expelled without carbon, the coal of which 
the above is an analysis should yield nearly 85 per cent. of coke: 
but the highest result obtained in the laboratory was only 69} per 
cent. The yield of coke, however, is dependent also, to a certain 
extent, upon the rapidity with which the coal is raised to the coking 
temperature, as the following five experiments will show :— 

In the first experiment two crucibles carefully covered, contain- 
ing Tursdale coal, were introduced invo a close mufile, so that access 
of air to the contents of the crucible was rendered impossible. The 
muffle was at a very bright red heat, and the crucible having been 
put into it the mouth of the muffle was temporarily stopped. 1n one 
hour afterwards the crucible was removed, and the percentage of 
coke in one crucible was 62°18 and in the other 61-28. ; 

In the second experiment a crucible was introduced into the 
mutile when cold, and the temperature gradually raised during one 
hour tu cherry red, and then maintained for half-an-hour at a bright 
red heat. The yield in this case was 66°12 per cent. of coke. 

In the third experiment two crucibles were introduced into the 
mufile when at a bright red heat, but not so hot as in the first 
experiment, and the temperature was maintained for an hour. One 
crucible gave 64°77 per cent. of coke, and the other 64°20 per cent. 


In the fourth experiment a crucible, as in the second experiment, ‘ 





was introduced into the cold muffle, and the temperature raised in 
an hour and a half to cherry red, instead of occupying only one hour, 
as ~ the former case. The resulting yield was 67°50 per cent. of 
coke. 

In the fifth experiment a crucible introduced into the muffle at a 
dull cherry red heat and kept at that temperature for one hour 
— 69°40 per cent. of coke. A second crucible raised in one 

our to a dullcherry red heat and kept at that heat for one hour also 
yielded 69°40 per cent. of coke. 

It appears from these experiments that the more rapidly the coai 
is coked or the higher the temperature of the oven into which it is 
introduced, the less the yield; and this is, no doubt, due to the 
greater readiness with which compounds of carbon and hydrogen 
containing an increasing proportion of carbon are formed, the more 
sudden or the greater the intensity the heat. On the other hand it 
was noticed in the above experiments that the coke more slowly 
made was more bulky, that is, less dense than that made more 
rapidly. This result fully accords with that obtained in some flued 
ovens in the north, the invention of Messrs. Breckon and Dixon ; 
the coke produced by the flued ovens being much denser in 
character than that made in ordinary ovens. How far yield is 
interfered with by the use of flues is a question which admits of 
further inquiry; and, at some future time, the writer may be ina 
position to make a comparison between Tursdale coke produced 
in flued and non-flued ovens in order to determine this point. 
Taking an average, however, of several specimens of coke pro- 
duced in ordinary ovens from North country coal, the specific 
gravity is only 1°00, whilst the specific gravity of Tursdale coke 
made in the new ovens is 1:47. However much therefore this high 
specific gravity of the coke may be due to some favourable pecu- 
liarity of the coal, it is evident that in the new mode of coking both 
yield and density are secured. There is a further objection to coking 
from the bottom of an ovenfupwards, asin ovens having flues under- 
neath the floor, from the fact that the two processes meet in an 
irregular plane about one-third of the way up from the floor of the 
oven, and there result two measures, so to speak, of coke. This is 
perhaps a trivial objection, inasmuch as it interferes only with the 
commercial appearance of the coke, and is no real detriment to its 
quality ; still it is one which is obviated in the new ovens, 
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ON THE CONCRETE USED IN THE LATE EXTENSION OF THE 
LONDON DOCKs. 
By Georce Rosertson, C.E., F.R.S.E., Resident Engineer, New 
Works, Leith Docks. 

In the late extension of the London Docks at Shadwell, the point 
which appeared to me to be most worthy of, and to afford the 
greatest scope for enlargement, was that of hydraulic lime. Firstly, 
because there were (in my mind, at least) many unexplained difficul- 
ties and contradictory statements connected with its theory and 
practice; secondly, because the manufacture of the lias lime used 
on these works being in the hands of the company’s engineers, 
afforded advantages for investigation which might never occur to 
me again on such an extensive scale. An investigation into the 
theory of hydraulic lime, and its manufacture into mortar, formed 
the subject of a paper read before the Institute of Civil Engineers in 
April, 1858, to which the present one on concrete is a sequel, com- 
pleting the monograph on the lime used in this one work. 

I also read a paper lately before the Royal Society here, upon 
the “ Soliditication of Limes and Cements,” which was founded 
partly on the London Dock experiments and partly on a continua- 
tion of them at Leith Docks. 

‘The new works made by the London Dock Company consist of a 
new basin thrown into one with the old Shadwell basin, and two 
large locks 35vft. long and 60ft. broad, parallel with the former 
small ones; one to lock vessels up, if necessary, from the river 
Thames to the basin, and the other for vessels proceeding to the 
Eastern Dock, the water level of which is usually kept above Trinity 
high-water mark by a pumping engine, 

Borings of the ground occupied by the new works showed how 
advantageously concrete could be used in their construction. Below 
the first 8ft. of made ground and brick rubbish is a bed of 
brown clay some 6ft. or 7ft. thick; then a bed of peat, averaging 
6ft., but often much thicker, full of remains of beech, oak, hazel, 
and other trees. ‘The lower part of this peat was full of veins and 
lumps of sesquiphosphate of iron, native Prussian blue. This made 
an excellent pigment when ground up with gum water, of a delicate 
smalt colour, which I used in tinting working drawings. Below 
the peat is a thin bed of clay, the bright blue colour of which was 
very likely due to this colouring matter in the overlying peat. 
Under the peat and clay is a thick bed of flint gravel, Thames 
ballast, which extended nearly over the whole area of the new 
works. In some places it was fine enough to form sharp clean sand 
for mortar, in other places coarse gravel well adapted for concrete. 
The chief material for concrete was, therefore, on the very site of the 
works ready for use, and the whole expense was saved likewise of 
barging it up to Battersea Park, where we were permitied to shoot 
out the excavations. Under the gravel, at an average depth of 30ft. 
below Trinity high-water, lies the solid London clay, into which, of 
course, most of the foundations had to be carried. The bed of sand 
and gravel was more than 12ft. thick at the two locks, but thinned 
out completely at the north wall of the basin. The ballast was in 
sufficient abundance to supply all the concrete required for foun- 
dations and counterforts, and to leave enough over to make it worth 
while using it for the dock walls themselves. 

The subject naturally divides itself into two divisions—the manu- 
facture and the application of the concrete. 

The Manu/facture.—The great mass of the concrete was made 
with naturally hydraulic lime, blue lias from Lyme Regis, in Dor- 
setshire, which requires no artificial mixture with Pozzuolana or 
minion to render it capable of setting permanently under water. 
The word * concrete” in this paper implies, therefore, that made 
with blue lias lime, unless otherwise specified. ‘The Dorsetshire 
lias was the only lime burned on the works; all lias from Warwick- 
shire or Leicestershire was bought ready burned from the 
merchants. Lias requires much greater care in burning than 
richer limes, because any sudden or extra heat, which would do little 
harm to Dorking lime, greatly injures lias by forming a glass between 
the silica and the lime in the stone, instead of only driving off 
the water and carbonic acid. The combination between the silica 
and lime, to which lias owes its hydraulic properties, ought only to 
take place in the humid way—i.e., with the assistance of water, after 
the application of the lime as mortar or concrete. Lias comes from 
Lyme legis in two different forms—the one with a clean conchoidol 
fracture, and the other of a shaley nature, approaching in appear- 
ance even to clay slate, but quite soft. he shaley lias, which 
contains so much clay as to have the properties of a cement, is not 
so desirable as the hard clean stone, because it carries less sand, and 
is, therefore, more expensive. ‘Che stone cost 4s. 3d. a ton when 
shipped at Lyme, but 10s. 9d. before it was stacked round the kiln 
at London, which is as much as the same stone costs delivered at 
the works of the new graving dock at Leith. Freight to London is 
always heavy, for there is no steady return freight like coal to be 
had. Notwithstanding the high price of the stove delivered at 
Shadwell, and having to pay freight on thousands of tons of water 
and carbonic acid, to be afterwards driven off by the heat of the 
kiln, the engineer-in-chief of thedock company, the late Mr. Rendel, 
determined to burn the limestone in London, as the extra cost 
would be a comparatively small item in such extensive works. It 
was very desirable to have the best possible lime where concrete 
was to play so important a part. 

Two egg-shaped draw kilns of brick were, therefore, erected, of a 
total height of 43ft. from the floor to the top of the dome, and an 
extreme internal diameter of 14ft., contracting to 5ft. at the fire 
bars, and 1Lft. Gin. at 32ft. above the floor. The practical objection to 
having a less diameter than this at the top is the difficulty that 
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would arise in charging the kiln with evenly distributed layers of 
coal and stone tipped in from barrows at the top through the 
windows in the dome. It has likewise been objected that a con- 
tracted top to a kiln prevents the escape of carbonic acid, although 
it has a counterbalancing advantage in confining the heat, and 
throwing it down with a reverberatory effect on the charge. This 
theoretical objection appears to be fanciful. It was found neces- 
sary, after these kilns had been working for a short time, to 
dome the mouth over with a brick arch to prevent stones from 
flying into the neighbouring streets. The chimney at the top of 
this was only 3ft. in diameter, and yet no difference was afterwards 
perceptible either in the time required for burning, or in the per- 
centage of imperfectly burned stone. On the other hand there is 
little doubt that the dome acted economically on the coal required, 
for the average of 7,000 tons of limestone was little more than one 
ton of coal to 11} tons of stone, the limits being 1 to 10 and 1 to 13. 
Carbonic acid came away freely after the kiln had been lighted for 
three hours, and appeared to have ample room for escape. An ave- 
rage of 114 tons of stone burned by one ton of coal is very high ; 
but the coal was Welch, and cost £1 ts.a ton. Newcastle coal, or 
bituminous coal in general, was inadmissible, for it was essential to 
have little or no smoke from kilns in the heart of London. At 
Leith one ton of the coal of the neighbourhood appears to burn 
only 6 tons or 7 tons of lias, but the coal is only one-third of the 
price of Welsh coal. The barrows of coal and properly broken 
stone were lifted to the top of the kiln by a hoist worked by the mor- 
tar mill engine, and were tipped in through three openings in each 
dome as evenly as possible. After the kiln was lighted these windows 
were kept closed with boiler-plate shutters. The [cost of charging, 
including breaking up the stone and coal, was 1s. 6d. per ton of 
the two when mixed in the kiln. Unless the demand ior quick- 
lime was very irregular, the kilns were always kept lighted; but 
whenever they were allowed to go out the charge of quick-lime 
was left in the kiln, as the place most free from moisture. When- 
ever the fire is let out in draw kilns the next charge is nearly sure 
to burn irregularly, and there is a considerable loss of heat in re- 
warming the kiln. Draw kilns are liable to irregularity from appa- 
rently slight causes, such as the direction of the wind, &c.; and in 
the Shadwell kilns there was also a permanent tendency to burn 
quickest down the side warmed by the adjacent kiln, for they were 
both in one block of building. But draw kilns are better suited for 
burning lias than flare kilus, as the heat is more uniformly dis- 
tributed through the charge; there is, therefore, less danger of over- 
burning the lower half and underburning the upper. 

Each kiln held 190 tons of stone, and burnt 21 tons per diem. 
The two together produced 25 tons of quick-lime every day, a 
quantity sufficient for about 97 cubic yards of mortar, or 170 cubic 
yards of concrete: 9 tons of coal will burn 100 tons of stone, which 
produce 59°37 tons of quick-lime, or 1,583,bushels of ground-lime, 
enough for 400 cubic yards of concrete, when the ballast is moderately 
dry. Drawing the lime from the kiln cost 1} per ton of quick-lime. 
The total cost of the burnt lime amounted to 24s. per ton. When 
quite hot from the kiln,26}d. bushels of ground-lime went tojthe ton ; 
but after keeping some time a ton swelled to 30 bushels, which is 
what bought lias usually weighs. A bushel of lime, ground when 
fresh burnt, contains, therefore, one-seventh more lime than a bushel 
of stale lime ; and a cubic yard of concrete, of specified proportions, 
is so much the better when made with fresh lime. 

Coke was used in the kiln for a short time, but it was found to be 
8 per cent. dearer than Welsh coal; and, moreover, the heat given 
out by it was too quick and strong, casing many of the stones over 
with a vitrified silicate, which hindered the free escape of carbonie 
acid. When coke was burut, therefore, the percentage of unburnt 
stone was raised much above the usual average of 1} or 2 per cent. 

The equally burnt and softest lumps, usually, of a buff colour, 
were picked out for grinding; and the remainder more of a liver 
colour, slaked for mortar, in the manner described in my paper 
before alluded to. The lumps were first broken tolerably small by 
hand, and then crushed still smaller between iron rollers revolving 
in the hopper of the grindstones, These rollers were at first made 
fluted, but it was found that strong projecting cogs did the work 
more effectually. The hopper was fed with lumps of lime by an 
endless chain of small wrought iron buckets worked by the engine. 
It was intended that these should be self-acting, and dredge the 
lime up from a well; but it was found necessary to have a man 
constantly feeding them with a spade, or the supply was not 
regular. 

I may mention that a similar endless chain of cast-iron buckets 
wasjused very successfully for dredging a hole through the gravel, 
into which the piles of the cofferdams were dropped, and then driven 
into the clay. By means of these dredgers, fir piles were got 
down through conglomerated gravel like “‘ Blackwall rock,” in 
which it was found almost impossible to drive elm. The sides 
of a hole 20ft. deep stood quite perpendicular when there was a 
head of water on the hole, the hole being made large enough to 
take in about four piles in a row. 

The lime was ground to a fine powder between two pairs of 
horizontal French burr millstones; the upper oue revolving at a 
speed of ninety revolutions per minute. Each pair of stones was 
able to grind 3 tons of quick lime per hour, at a total cost for 
grinding of 1d. per bushel when the consumption was 360 bushels 
per diem; less, if more lime was used. This is made up as 
follows:—Feeding and attending to the hopper and lift, 4d.; 
engine power, 3d.; measuring the lime into bags for the con- 
tractor, and recutting the stones as the furrows became worn, 
the remaining }d. <A bushel of lime ground fresh from the kiln 
weighed 84 lb.; and at this weight the total cost was 119d. In 
buying ground lime from a merchant, if the purchaser buys by 
weight, he pays for the water absorbed from the atmosphere; if 
he buys by measure, he pays for the expansion caused by that 
moisture: the fairest way for both parties would be to specify the 
bushel to be of a certain average weight—say for lias from 
Lyme Regis, 80 lb. This would allow for the lime not being 
quite fresh, but would prevent it from being too stale, 

The grindstones were composed of burrs from the freshwater 
beds of the Paris basin, set in two radiated rings in cement, and 
backed up with plaster of Paris and mortar. The“ skirts” or outside 
burrs were Sin. thick; the central or “ high burrs” somewhat 
thicker, to allow for the “ swallow,” which is a slight depression in 
the centre of the upper stone, about 2ft. in diameter, and, at most, 
Bin. deep. This acts as a kind of distributing reservoir for the lime 
as it falls from the hopper between the stones. 

The face of the stones was divided into ten “ quarterings” 
by ‘‘master furrows,” each of them being tangential to an 
imaginary circle concentric with the stone, and called its 
“draft.” The size of this regulated the quantity of lime 
passing through the stones in a given time. <A radius of din. 
was found to grind 90 bushels per hour of a sufficiently fine quality. 
The particles of lime, whirling round near the centre of the stone, 
by their centrifugal velocity pass towards the outside along the 
master furrows, being ground finer as they recede from the central 
depression. Each master furrow had two other distributing 
furrows leading out of it, parallel to the former master furrow. 
The furrows are shallow grooves, or rather nicks about ljin. wide. 
With the cutting edge sharp, and tle other bevelled. 

The gravel found on the works was not always so free from 
clay as could be wished. It had often to be screened to reduce the 
quantity of sand to the proportions necessary to form a good mortar 
with the lime used. Concrete is really minute rubble work of 
pebbles set in mortar, more or less perfect according to the care 
taken in mixing the ingredients. In theoretically perfect 
concrete, the mortar should be made, first, to insure a 
perfect matrix for the pebbles to be embedded in; but this 
18 not the usual practice in this country. The great mass of 
the concrete was composed of one measure of lias lime to six 
measures of gravel; both being measured by boxes, and not by 
guess-work. Sometimes, however, a layer of gravel was spread out, 
lft. thick, and then lime laid over it for a depth of Zin. This is not 
50 good a way of measuring as by boxes, because the lime falls 








between the pebbles, and the concrete is richer in lime than the 
engineer intends, which is no advantage to the work, and is, of 
course, a loss to the contractor. When the ballast was moderately 
dry, 12 cubic yards of gravel and 2 cubic yards of lime made 11 cubic 
yards of concrete, mixed and deposited. The shrinkage from the dry 
materials was then 22 per cent.; but if the ballast happened to be 
very dry, the shrinkage was more, and the same quantities made 
only 10 cubic yards. 

A cubic yard of concrete requiries about 38 gallons of water to 
bring the dry materials to the -requisite state of fluidity. Of this 
quantity nearly 8 gallons enter into chemical combination with the 
oxide of calcium in the lias, and 30 gallons are either absorbed me- 
chanically by the pores of the lime, retained by capillary attraction 
between the grains of sand, or lost by evaporation. After the 
concrete has been mixed and deposited a gradual expansion takes 
place from the chemical action of the lime slaking; the less of this 
swelling, however, the better, as it disturbs the setting of the mortar 
round the pebbles, and causes friability in the concrete. Whenever 
concrete is made with quick lime (as it usually is) there must be a 
certain amount of friabiiity from this cause; and, therefore, when it 
is important to have no swelling, as in blocks of concrete which 
have to be lifted, recourse must be had to slaked lime, or else to 
cement, which contracts rather than expands in setting. In the one 
case the concrete is long in hardening, having more moisture in it 
than the lime can absorb; and in the use of cement more expense is 
incurred. Portland cement is, however, not so expensive as might 
at first appear from the cement being double the price of lime, 
because the proportion to the ballast may be considerably reduced. 

Some experiments on the expansion of concrete proved to me that 
it varies a little with the season of the year. In hot summer weather 
the expansion of 1 cubic foot in twenty-four hours after mixing was 
as much as zhth of its bulk, usually y;nd; but in frosty weather 
it rarely exceeded ;th. The force exerted in the expansion was 
always sufiicient to burst the box in which the concrete had been 
deposited ; the amount might even be measured by the distance the 
nails were drawn out. Whenever the expansion exceeded »yth of 
the bulk, I considered the concrete too rich in lime; that there was 
more than would, when slaked, fill up the interstices of the sand and 
flints, and coat each grain with a thin pellicle of lime. More than 
this is not required, fur too thick a coating of lime causes weakness, 
and not strength. 

The gravel and lime were mixed together on a platform of planks, 
and were turned over twice in the dry state, and twice with water, 
gradually added. ‘The concrete was then wheeled in barrows, and 
shot into the required place from planks a few feet above. The idea 
that concrete should be thrown in from a great height is erroneous; 
for it then falls with too great force and disturbs the setting of the 
mass below, causing unnecessary friability. This was par- 
ticularly noticeable in the deep pits for the counterforts of the north 
wall of the basin, where the concrete had unavoidably to be thrown 
from a height of 30ft. The force of the blow set the whole mass in 
motion for some feet down, even after setting had fairly com- 
menced. Lias concrete sets slowly, and in this case it was 
impossible to wait long enough for each layer to become perfectly 
hard before depositing another, as the wall had to be built with the 
utmost expedition, as will be seen hereafter. Anything gained in 
density by a fall of more than 6ft. is more than counterbalanced by 
the disturbance to the mass below. The grand rule in concrete is, 
not to disturb it after setting has once commenced. Wherever it is 
necessary to shovel it into corners, or pack it between stones, it 
should be done at once, and the concrete not touched again. The 
swelling of the lime during slaking causes enough natural friability, 
without increasing it by after-disturbance. 

By arrangement in the contract with Messrs. W. Cubitt and Co., 
the contractors for the greater portion of the permanent work, 
ground lias lime was sold to them for Ld. per bushel; and at this 
price the cost of making a cubic yard of concrete was as follows:— 


s. d. 
3} bushels of lime at 10d. .. .. .. .. oc of o 3 If 
Loading, waste, and bagsfordo. .. .. « «  O 38 
Getting gravel oo 02 00 06 0c of 06 eo of © © 
Wheeling do. (say 5runs) .. .«. o¢ «2s of of of O 4 
Screening and selecting do. os «6 ce co cc co © § 
Mixing and depositing .. .. «e +e of «+ of « Ld 
Platforms 6 eo we ee ae eo oe ee 





/ Total cost per cubic yard = 5 8 

As the quantity of gravel fit for concrete was uncertain before 
the ground was opened up, for the sake of simplicity the whole ex- 
cavation had been estimated as barged away; and for each cubic 
yard of gravel used as concrete a certain deduction was made in the 
monthly payments. 

The supply of water for mixing the concrete were obtained from 
pipes laid down to the various parts of the works, either from the 
street mains or from the launder of the pumping engine. In mix- 
ing large quantities the expense of laying pipes is soon saved. 

The Application.—Concrete was applied on the works of the 
London Dock extension in several ways:—Ist, in foundations for 
masonry or brickwork, as a means of spreading the weight over a 
large surface; 2nd, as the cheapest method of reaching a good 
foundation in the clay or gravel, whether for walls or piers of 
warehouses, &c.; 3rd, in the dock walls themselves, wherever the 
concrete would not be exposed to the alternate action of wind and 
water; 4th, as counterforts or buttresses, on which nothing was to 
be afterwards built, but where weight was wanted. 

In all these cases it is to be noticed that it was applied as a mass, 
in the monolithic form, which is the true use and value of concrete. 
Whenever it is moulded into separate blocks, to be afterwards set in 
proximity to each other, concrete becomes an inferior substitute for 
stone, although often an economical and useful one. 

The whole of the side walls of the two locks rested upon a bed 
of concrete, of a thickness varying very much with the level of the 
clay, from 3ft. to 6in. The invert of the lock chambers was laid on 
concrete, and the spandrils of the arch filled up with it. The high 
chimney of the pumping engine house stood on a square of concrete 
of considerable thickness, the pumping engine itself resting on 
beech piling. As this chimney was very close both to the pumping 
well (1sft. in diameter) and to the excavation for the lower dock, 
there was some risk of unequal settlement. A plumb-bob was, 
therefore, left suspended in the chimney, which at once would give 
warning of any inclination cither way. Some time after the 
chimney was built, the plumb-bob showed that the shaft had 
inclined several inches towards the excavation. A quantity of 
limestone was at once stacked round the base of the chimney 
on the opposite side, which brought the shaft back to its perpen- 
dicular. 

Concrete was used as the cheapest means of reaching the clay, 
in the foundations for the lattice swing-bridges over the locks, the 
bridge pits resting on arches, the piers of which were of concrete up 
to a certain height. Columns of concrete were built up likewise in 
the proper places, upon which cranes and capstans might be placed, 
when required. The whole of the walls and iron columns of the 
nbew warehouse rested on trenches of concrete about 8ft. wide, and 
averaging, perhaps, 8ft. in thickness; from the top of the natural 
gravel to the level of 17ft. below high water. As the concrete here 
was not to be exposed to the direct action of water, it was made 
of Dorking or grey stone lime, in the proportion of one of ground 
lime to eight of ballast. ‘This lime carries more sand than lias; is 
but freely hydraulic, and, indeed, not permanently so at all. It is 
the lime used in London for building purposes, and by some engi- 
neers even in dock work, when mixed with Pozzuolana. 

By far the largest quantity of the gravel found in the excavation 
was used up in the construction of the walls of the basin, in which 
everything below the level of 17ft. from high water was of concrete 
faced with 2ft. of Kentish rag stone, to protect the surface from the 
disintegrating effects of water. At this low level there was no fear 
of vessels rubbing against the rough faces of the rag stone. The 
general type of the basin walls was much the same as that of the 
West India Junction Dock walls, where Mr. Rendel used conercte 
of one part of Portland cement to nine parts of gravel. 
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The concrete portion of the basin walls was 17ft. 6in. broad at the 
bottom, and 11ft. Gin. at the top, the face being curved at first to a 
radius of 11ft., and then carried up with a batter to the bottom of 
the brickwork, which was perpendicular. Whenever concrete is 
faced with rag stone it should be built with a batter, and the layers 
slightly inclining away from the face. All danger of the wall 
bulging out, or of the face work peeling off, is then avoided. The 
Kentish rag stone facing was hammer-dressed on the joints for @ 
specified distance in, and care was taken to have at intervals long 
wedge-shaped stones, withthe broad end inwards, tailing well into the 
concrete, which was carefully packed between the joints when first 
deposited. About two feet high of face work was first set, and then 
the concrete deposited in two layers of about one foot thick each. 
The first layer was allowed to harden for at least twenty-four hours 
before the second was deposited, and they were always arranged so 
as to break joint. A layer of conerete does not thoroughly incor- 
porate with a previous one unless the meeting surfaces be kept 
rough, and free from sand. But, by sweeping off all sand, and, if 
necssary, picking the face in farrows, and by breaking joint with 
the layers, all danger is avoided of either a vertical or horizontal 
run of water through a mass of concrete. The brickwork of the 
upper half of the wall, with its counterforts, was not laid on land- 
ings, as in the lock walls, but was for three feet set in superior 
mortar, with hoop iron band every three or four courses. 

The above description applies to the east, west, and south walls 
of the basin; but the north wall varied materially from the general 
section, and was altogether very instructive from the difficulties en- 
countered in building it. The east end of the wall had been 
commenced in the usual way, by taking out the excavation of the 
basin in front, and of the wall to the natural slope of the earth, 
when alarming cracks appeared in the churchyard of St. Paul's, 
Shadwell, and th» whole ground on which the High-street and this 
church, with its ha:.dsome steeple, were built, appeared to be slip- 
ping into the works, for a length of 800ft. Any one who witnessed 
the fall of the terrace «t Ramsay Gardens some months ago will 
understand, on a smal scale, the result of such a catastrophe. 
The excavations were at once stopped, and borings made in the 
churchyard and adjoining streets, outside of the parliamentary 
boundaries of the Dock Company. The surface of the London 
clay was found to rise suddenly in a slope of 1 in 10 from the 
basin to the High-street, so that the whole prism of earth, resting 
on an incline, was only kept up by the weight of the earth in front. 
It was necessary, therefore, to alter the character of the wall, and 
to stop the excavation of the basin till the wall was completely 
built, and ready to take the thrust of the ground behind. For the 
better protection of the church, which was in more danger than 
houses, a perfect forest of piles was driven into the clay in front 
of the churchyard. These were in four or five rows deep, several 
feet apart, and connected by walings at right angles to the basin 
wall. The ground was next taken out in pits, in the line of the 
wall, 50ft. centre to centre, 20ft. wide, and 40ft. back from the 
coping. ‘These were ied well down into the clay, and the 
bottoms cut in steps, sloping away from the basin. The pits were 
filled in solid with concrete, up to the level of 17ft. below high 
water, the face being protected by 2ft. thick of Kentish rag as 
usual. Brick arches were then turned from pier to pier, to sup- 
port the upper half of the wall, which was of the ordimary cha- 
racter. 

To prevent the ground between the piers from falling through 
into the basin, vertical brick arches, 3ft. thick, were turned from 
counterfort to counterfort, and backed with puddle or concrete. 
‘These arches were founded in the clay, on the top of a strong slope 
of concrete, faced with a foot of puddle, to protect the surface from 
the water. The wall carried at the back of it a culvert 4ft. in dia- 
meter, for keeping up the water level in the Eastern Dock or the 
New Basin if required. 

After the counterforts were finished, and the arches turned, the 
ground in front of the coping lime was excavated, and the toes 
of the slopes and piers put in with Portland cement concrete, in 
the proportion of one of cement to nine of gravel. ‘This sets faster 
than lias concrete, and is heavier, a cubic foot of each weighing 
139 lb. and 129 Ib, respectively. 

Before the water was let into the basin, the north wall resembled 
a massive viaduct more than a quay wall for ships to lie against; 
but after the water was admitted the arches were not seen, as their 
crowns were 8ft. below water level. 

The use of concrete by Mr. Rendel in the London Dock exten- 
sion is an excellent example of what good engineering ought always 
to be, viz., the application, in the best and most economical form, of 
the material closet at hand, so long as that is consistent with 
strength and durability. 











A Prepicrion py Mr. Rennie.—He was much struck by the acti- 
vity and enterprise apparent in that town (Liverpool) compared 
with Bristol. “ Liverpool,” he said, “has taken firm root in the 
country by means of the canals; it is young, vigorous, and well 
situated, Bristol is sinking in commercial importance, its mer- 
chants are rich and indolent, and in their projects they are always too 
late. Besides, the place is badly situated. There will probably 
arise another port somewhere near the Severn ; but Liverpool will, 
nevertheless, continue of the first commercial importance, and their 
water will be turned into wine.—Lives of the Engineers. By Samuel 
Smiles. 

lxon Surres.—The four improved Warriors ordered and now build- 
ing—the Achilles, at Chatham; the Minotaur, at the ‘Thames Lron- 
works; the Captain, at Mr. Laird’s; and the Northumberland, at Mr. 
Mare’s—are each and all of them to be larger, longer, stronger, and 
sWilter than any that have gone before. tn tact, when we look back 
on our brief but vigorous competition with the French, we find that 
our first attempts at iron ships were in many important particulars 
below the standard from which the French started with La Gloire. 
But the difference is that the French have adhered to their standard, 
while we have constantly striven for improvements and more 
improvements ; and the result is that, so far as our present know- 
ledge goes, we have attained pertection, while our neighbours are 
comparatively still drudging at the bottom of the form, ‘I'hat this 
statement of the merits of the two countries in iron ships is per- 
fectly well-founded we think we can show. Only a few weeks 
siuce one or two of our most eminent shipbuilders, thoroughly ccn- 
Versant with ironsides, visited some of the French dockyards to sev 
What was doing there. ‘hey were allowed to inspect some of the 
iron-clad frigates building, all the works connected with which 
were advancing much more slowly than they had been led to expect. 
Those which they inspected were merely wooden ships plated, 
or to be plated, with apparently little, if at all, more than din. 
iron. They were mostly vessels of from 3,000 to 3,50v tons; 
in fact, frigates and two-deckers cut down and much strength- 
ened in their scantling, to,enable them to carry armour from 
eud to end. From the want of great tonnage, a flat floor, 
and large displacement, it was evident that they would be 
so immersed by the w. ght of their armour as to bring their port- 
sills dangerously near the water, and render their guns all but useless 
in a seaway. Nor is this their only fault, for their wooden frames, 
not having the -i ngth of our iron vessels, which are as rigid as 
bolts, work so much when steuming in a seaway as almost to work 
them to pieces, and make docking and fresh caulking necessary after 
every gale. But the worst of all their defects is that the iron and 
the oak do not go well together, and we may infer, from the causes 
being alike in both cases, that the framework of the trench ships 
will rot as quickly as our own floating batteries did—that is to say, 
within some eight or ten years. ‘hese defects are very well 
known to the Admiralties of other Governments besides our own, 
and the result is that the Continental Powers*are coming here to 
have their iron frigates built, instead of going to France; and thus, 
through the medium of our private firms, encouraging still further 
the monopely we have almost gained in the manufacture of these 
great ships of war.—Zimee. 
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Tue first part of these improvements, by George Scott, of Alpha 
Works, Isle of Dogs, applies to oscillating cylinders, and is as fol- 
lows:—The trunnion bearings are made hollow, so as to form a 
receptacle for the steam. Suitable openings, passages, or ports are 
formed in the bearings for the purpose of the admission to and 
withdrawal of the steam from either of the sides of the piston so as 
to reverse the motion, they thus acting in place of the present ordi- 
nary valve faces.* The trunnions of the cylinder, through which 
the steam passes from the bearings into the cylinder in order to 
work the piston, are fitted with suitable ports, openings, or passages 
to admit, cut off, or withdraw the steam to and from the cylinder. 
The steam may be admitted to, cut off, or withdrawn from the 
cylinder, and to and from either side of the piston by either trunnion 
entering at one trunnion and passing off at the other. 

The second part relates more especially toa new and efficient 
method of exposing the exhaust steam from the cylinder to the cool- 
ing and condensing action of cold water or air, and also to the mode 
of construction of the condenser, so that cleaning and repairs may be 
effected with ease, despatch, and efficiency. This surface condenser 
consists of a chamber or chambers containing large areas of surface, 
composed of sheet copper, brass, or any other suitable metal, divided 
into narrow chambers, such chamber or chambers Leing respectively 
appropriated for steam and water, each space or chamber divided by 
a number of small square corrugated rods or strips of copper, brass, 
or any other suitable metal or material, thereby changing the di- 
rection of the flow of the condensing water or air and steam to be 
condensed, and also acting as stays to prevent the collapse or burst- 
ing of any sheet or sheets forming the space or chamber or chambers. 
Each of these chambers or spaces are fitted with proper passages and 
receptacles for the condensed steam to be returned to the steam 
generator or generators, boiler or boilers, as feed water to be again 
converted into steam. 
of whatever suitable material formed, with their corrugated divisions, 
are built upon a suitable metallic plate or plates, an@ capped or 
covered with a corresponding plate or plates, and fitted with iron or 
other metallic clamps passing from the top tothe bottom »late, these 
clamps being fitted with serews or wedges bearing on the upper 
plate, whereby the whole mass of plates are powerfully pressed to- 
gether, and thereby forming steam tight joints, or a small hydraulic 
pump may be used for pressing and retaining the mass of plates to- 
gether. By these methods of forcing and keeping the joints together 
the slacking of the screws or wedges, or the withdrawal of the 
water from the hydraulic pump, each sheet forming the spaces, 
divisions, or chamber of the condenser can be taken out, cleaned, 
repaired, or renewed, and expeditiously replaced. For forming this 
surface condenser plates placed on their flat sides and kept with a 
space between them by distance pieces on the edges of the plates as 
they are built up, which are then forced together and retained in 
their relative positions and distances from each other by the means 
above described. i. 

The third part of these improvements is a means for saturating 
highly superheated steam. This is effected by introducing into the 
steam pipe nearthe cylinder or any other suitable place a jet or jets, 
drop or drops of water, water mixed with oil, tallow, or other satu- 
rating or lubricating substance or material, in such proportions and 
at such times as are most suitable to produce the desired saturation, 
and reduce the temperature sufficiently to prevent injury to the 
slides or other parts of the cylinder. For this purpose a vessel con- 
taining a supply of the saturating liquor or substance is connected 
with a cup, similar to grease cups, and fitted with a stop valve or 








* This plan is not new. Itis furthermore objectionable in permitting 
neither Jap nor lead on the vilves,—“p. E. 
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cock which is opened as required by an eccentric or other means 
producing a vibrating motion. 

The last part of the improvements consists of the means of con- 
necting the tubes or pipes of steam generators, of surface condensers, 
of hothouses, or any other tubes or pipes where it may be necessary 
to remove them expeditiously for cleaning, repairing, altering, or 
substituting new portions for any that may be injured or worn out, 
and forming a close joint for steam, air, gas, water, or other fluids, 
and which is effected by means of a tube or pipe bent in the form of 
a semicircle or other suitable portion of a circle or other curve, or of 
an angular form. The ends of the tubes or pipes to be connected 
have a V formed on the end of them, and the bent or curved pipe or 
tube has a corresponding recess turned or formed in the metal sur- 
rounding the orifice, into which the Y fits, and the circular or bent 
portion of the connecting tube or pipe has a hole drilled or formed, 


| so that a bolt may pass through the tube or pipe, with nuts on the 


| outside of the bent or curved part, which, when screwed up, tightens 
| the y-end of the pipe or tube into the corresponding end of the bent 


| or curved pipe or tube. 


Fig. 1*is a secticnal plan, in part, of a horizontal oscillating 
cylinder. A is the steam cylinder; TB}, piston and rod; C, C!, trun- 


| nions; D, DD", D™, openings or ports in trunnions for the admis- 


| nected with ports or passages D, D!, DY, D'!, 


The thin copper, brass, or metajlic plates, or | 





sion and exit of the steam from the cylinder; E, E', part of the bed 
plate, made hollow to be used asa steam chest; F’, crank ; G, bearing 
for shaft; H, crank shaft; K, K', K", K'"!, ports or passages con- 
The water supplied 
to the generator is regulated by a pump, with two or more plungers 
working ove within the other. 

Fig. 2* is a vertical cross section. A is the cylinder; C, C', 
trunnions; D, D!, D"!, D!"!, passages or ports; E, b', steam chest; 
F, cone bearings, made hollow with suitable passages or ports; 
K, K', passages, opening or ports for conveying the steam to cylin- 
der; L, L! steam and exhaust pipes; M, M’, stop valves for admis- 
sion of steam or exit of exhaust steam; N, three-way cock for 
admission of steam from generator or boiler to cylinder. 





Fig. 3* is a vertical elevation of steam cylinder, showing the | 





trunnion and bearer in section. A, cylinder; B, piston rod; C, trun- 
nign; D, D', ports or passages; E, steam chest; F, cone bearing; 
G, G’, ports or passages in cone bearings; H, grease cock, for lubri- 
cating with water, oil, tallow, &e., to saturate the superheated 
steam. 

Fig. 1° is a sectional elevation of water tank, in which the series 
of plates and distance pieces are placed. A is a section of the sides 
of the tank; B, B', BY, three of the series of plate s and distance 
pieces between them; D, D!, DY, grooves or channels for the ad- 
mission and exit of water or air between each; E, clamps; F, tight- 
ening screws; G, inlet for uncondensed steam; H, outlet for con- 
densed steam; I, inlet for condensing medium; K, overflow ; 
L, }tssages for uncondensed steam. 

Fig. 2° is plan of same. 

Fig. 3° is a different mode of forming the distance pieces from 
that represented in Figs. 4°, 5°, 6", and 7°. 

Figs. 4% and 5 are enlarged views in part, being a secti 
vation and plan of distance pieces, and plates for the a 
exit of the water or air used for condensing; D, D', gro 
channels; L, opening through which the uncondensed steam passes 
from one series of plates to another. 
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direct the currents of water and steam respectively from a direct 
course, and thereby ensure amore perfect condensation of the steam, 
These corrugated strips form a support also for each plate while 
under the pressure required to hold the apparatus firmly and tightly 
together. A 

Fig. 1 is a vertical cross section of the arrangement of the tubes 
or pipes. A, A', A", is a section of the straight tubes; B, steam 
receiver; C, cylinder of engine, as fixed to the side of the genera- 
tor; D, grate-bars and furnace; E, E!, EY, k™, EU, EM, are 
the tubes or pipes, surrounded by fire-clay tubes or pipes as pro- 
tectors; F, axle mounting two wheels, G,G'; H, band fly-wheel; 
I, small pulley; K, perforated plate, through which passes the 
smoke and‘unconsumed gases; L, chimney; M, M!', brickwork, 
forming sides of furnace. 

Fig. 2 is a longitudinal vertical section; A, A', A", tubes or 
pipes; B, B', steam receivers; D, grate-bars and furnace; E, tubes 
or pipes, surrounded by fire-clay tubes or pipes; F, section of axle; 
G, wheel; K, perforated plate; L, chimney; M, brickwork; N, 
fire-door; O, O', hot-air chambers containing curved or bent tubes 
or pipes P, P!, P", P!™; R, connecting tube or pipe between tube 
or pipe and steam receiver; 8, S!, cone joints; T, T!, T", T™, 
bolts passing through tube or pipe, and bent or curved pipe or tube 
with nuts to screw up the joints; V, V', tube for pipe plates; W, 
feed end of pipe or tube; X, spiral water diffuser or circulator. 

Fig. 3 is a section of a mode of joining bent or curved and 
straight pipes or tubes together. A, straight tube; P, bent tube; 
R, B', joints; C, C', orifices on either side of bolt; D, bolt and nut; 
E, plate embracing collar F on straight tube or pipe. 

Fig. 4 is a sectional plan of same, showing both tubes connected 
with the bend; A, A}, tubes; P, bent or curved tube ; B, B', joints; 
D, bolt and nut; E, plate grasping collars F. 

Fig. 5 is a sectional plan of another way of connecting bent or 
curved tubes or pipes and straight ones. A, A!, straight tubes; P, 
bent or curved tubes; B, B', joints; D, D!, hooked straps with set 
screw; F, F', collars on tubes. 

Fig. 6 is a section of same. A, straight tube, or pipe; P, curved 
or bent tube; B, B', joints; D, D', hooked straps with set screws 5 
F, F', collars on tubes; G, opening of curved or bent tube or pipe. 





Tue Fexs.—The success of the Cambridge Fen men in resisting 
the reclamation of the wastes encouraged those in the more northern 
districts to take even more summary measures to get rid of the 
drainers, and restore the lands to their former state. The Earl of 
Lindsey had succeeded, at great cost, in enclosing and draining 
about 35,000 acres of the Lindsey Level, and induced numerous 
farmers and labourers to settle down upon the land, to plough and 
it. They erected dwellings and farm-buildings, and were 
busily at work, when the Fen men suddenly broke in upon them, 


| destroyed their buildings, killed their cattle, and let in the waters 


again upon the land. So, too, in the West and Wildmore Fen dis- 
trict, between Tattershall and Boston, in Lincolnshire, where con- 
siderable progress had been made by a body of “ adventurers” in 
reclaiming the w After many years’ labour and much cost 
they had succeeded in draining, enclosing, and cultivating an 
extensive tract of rich land, and they were peaceably occupied with 





es. 


| their farming pursuits when a mob of Fen men collected from the 


Figs. 6, and 7’ are enlarged views in part of sectional elevation | 





and plan of distance pieces and plates for the admission and evit 
of the uncondensed steam; 1), D!, grooves or channels; L, opening 





ies of 





through which the uncondensed steam passes from oue s¢ 
plates to another. 
Fig. 8° is a corrugated strip placed between the plates in order to 


surrounding districts, and, under pretence of playing at football, 
levelled the enclosures, burnt the corn and the houses, destroyed 
the cattle, and even killed many of the people who occupied the 
land. They then proceeded to destroy the drainage works, by 


| cutting across the embankments ‘and damming up the drains, by 


which the country was inundated, and_ restored to its original con- 
dition.—Livres of the Engineers. By Samuel Siniic 
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RYDER’S MACHINES FOR FLUTING ROLLERS. 
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‘THESE improvements, by William and Thomas Ryder, of Bolton-le- 


Moors, in machines for fluting rollers consist, first, in the application | 


of a worm and worm wheel for driving the link motion by which 
the table or carriage supporting the rollers to be fluted is moved to 
and fro under the cutters, or by which the slide with the cutters is 
moved to and fro over the rollers; the worm and worm wheel com- 
bined with the link motion are also applicable for moving the tool 
slide of shaping machines. The second part of the invention con- 
sist in an improved mode of constructing the brackets and dies for 
holding the rollers to be fluted on the table or carriage. 

Fig. 1 is a side elevation of a machine for fluting rollers to which 


the improvements are applied, and Fig. 2 is an end elevation of the | 


same. 

In these views a, a', are the side frames; 5, the bed plate; c, the 
table or carriage; and d, the cutters, which are constructed in the 
usual manner; ¢ is a horizontal shaft, to which motion is given by 
a driving strap passing around the pulley e', to this shaft is fixed 
the worm e*, gearing into the worm wheel 7, which is fixed to a 
short shaft /'!, revolving in a bush fixed or cast to one of the frame 
sides; on the face of the worm wheel / is the slot lever /?, in 
which is the adjustable stud 7, fitting into the slot lever g, whose 
fulcrum is atg'; near the top of the lever g is jointed one end of 
the link or connecting rod A, the other end of which is jointed to 
the table orjearriage c, consequently when the worm wheel revolves 
the table or carriage is moved to and fro on the bedplate 6, the 
amount of traverse being varied according to the distance of the 
stud /* from the centre of the wheel 7 This improved mode of 
giving motion to the table or carriage is also applicable for giving 
motion to the slide with the cutters, and it combines great power 
within a small compass. The worm and worm wheel combined 
with the link motion, in the manner described, is also applicable for 
moving the tool slide of shaping machines. 

Fig. 3 is an elevation, Fig. 4a plan, and Fig. 5 an edge view of 
the improved brackets and dies for holding the rollers to be fluted ; 
i is a plate, shown also in Figs. 1 and 2, to which the two rows of 
brackets j are cast, between the brackets are supported the dies k, 
the level of each being regulated by the set screws /; the end of 
each roller to be fluted is supported in one of the dies k, as shown 
in Fig. 3, and the rollers are held in the dies by the clipsm. In 
constructing these improved brackets and dies the plate i is secured 
to the bed of a planing machine, and each side of each bracket j, 
and the spaces between them, are planed out accurately, the grooves 
of the dies & fitting the brackets 7, and the other parts of the dies are 
also planed out on a planing or shaping machine, by this means the 
construction is simplified and the labour diminished 





MARSHALL’S PREVENTION OF THE FRACTURE 
OF METALS FROM CRYSTALLISATION, 


Tuis invention, by John Marshall, of Liverpool-road, Middlesex, 
consists in coating, covering, or surrounding all metals, whether 
simple or compound, which, when in use, are ina state of motion, 
accompanied by vibration from percussion or any other cause, with 
a coat or covering of a simple or compound metal, or other material 
of a softer nature than that of the metal to be protected from crystal- 
lisation, and in again coating, covering, or surrounding the core, 
protected as described, with any metal that may be thought fit that 
is hard enough to form the frictional or outer surface. The im- 
provements may be applied throughout the whole length of the metal 
to be protected, or only at those parts which form the bearings. The 
main strength of the metal is in the core or central part, the pro- 
tecting soft metal or other coating protects or insulates the core from 
vibration, while the outer hard metal can be made of any hardness 
to resist frictional wear. The vibration of percussion communicated 
to the outer casing is prevented from passing to the principal metal 
or core by the soft metal or other insulator between them. 

Fig. 1 is a longitudinal section of an axle constructed according 
to the invention ; Fig. 2 is across section on the line A, B; Fig. 3 
is a cross section ou line C, D; and Fig. 4 is an end view of an axle 
showing nut and washer. 6 isa tube, having its ends coned out; 
cis a rod of wrought iron or steel, of a diameter less than the inside 
diameter of the tube 6, with screw threads cut upon its ends; dis a 
conical nut, and e a conical washer of copper; a is a coat of soft 
metal surrounding the core c, and run in between it and the tube 4, 
both tube and core being raised to a temperature equal to that of 
the melted soft metal. The nuts dare kept screwed up during the 
cooling, and the contraction of the tube 6 sets and binds all tight. 
The tube b is strong enough to keep the wheels in their proper 
places, and forms a frictional surface for the axle-boxes; the inner 
Core ¢, which is the main strength of the axle, is protected from 








vibration and crystallisation by the interposition of the soft metal a, 
which absorbs or checks the vibration. 
| Fig. 5is a longitudinal section, and Fig. 6 is a cross section through 
| the line L, M, showing the invention applied to shafts at the bearings 
j only. dis a shaft reduced in diameter at the bearing in the ordinary 
| Way; €, €, are projections upon the bearing, but not extending the 
whole length of the reduced part; one of the collars 6, after having 
been turned, is shrunk on hot. These collars are under cut or 
rebated to adinit the outer hard metal tube or bearing surface cwithin 
| it; this bearing surface has also a number of projections e', e', on 
| the inside, which come midway between the projections on the 
shaft. Havin:; put the tube c in its place in the rebate of the collar 
already fixed, the soft metal a is run in between ¢ and d, and the 
remaining collar is then shrunk on hot. 











Figs. 7, 8, and 9 show the invention applied to a shaft at the bear- 
ing, where, from the form of the shaft, the collars cannot be shrunk 
on in one piece. The method of construction is the same as that 
before described with reference to Figs. 5 and 6, with this exception, 
that the collars 6 are divided into two or more parts bolted together, 
and the hard metal tube or bearing surface ¢ is also divided into two 
or more parts, held in their places by the rebate in the collars. 

Figs. 5,6, 7, 8, and 9 may be taken as examples of the mode of 
protecting the bearings of shafts, crank-pins, studs, and such like 
parts of machinery, except that where by construction there are 
collars upon them, or parts that will have the same effect, then no 
extra collars will be required. 

Figs. 10 and 11 show the invention applied to connecting rods at 
the straps and butts. cis the butt; d, the strap; 4, b, the brasses. 
Soft metal a is placed between the brasses and butt and the brasses 
and strap, as shown in the figures, 








In all parts of machinery and metals subject to vibration or con- 
cussion the patentee applies the soft metal insulation by the inter- 
position of a thin layer of soft metal between the striking or the 
outer surfaces and the main body of the metal, or between the me' 
to be protected and that point where it may be attached to any other 
part, and where the vibration becomes concentrated. 

For small work in iron it is preferred that the soft metal should be 
lead, or a composition of lead and antimony; but the hardness of 
the metal must be increased or diminished according to the size and 
weight of the parts to which it is to be applied, and the resistance, 
and the nature of the concussion and strain it may have to bear. 


—S————S—— 





Tue Mena Burwce.—Mr. Telford afterwards stated to a friend 
only a few months before his death, that for some time previous to 
the opening of the bridge his anxiety was so extreme that he could 
scarcely sleep; and that a continuance of that condition must have 
very Soon completely undermined his health. We are not, there- 
fore, surprised to learn that when his friends rushed to congratulate 
him on the result of the first day’s experiment, which decisively 
—— the strength and solidity of the bridge, they should have 

ound the engineer upon his knees engaged in prayer. A vast load 

had been taken off his mind; the perilous enterprise of the day had 

been accomplished without loss of life ; and his spontaneous act was 

a and gratitude.—Lives of the Engineers. By Samuel 
miles. 


A Sup Canay 1x Cuesuire.—A public company was got up a 
Liverpool, in 1827, to forma broad and deepship canal, of about seven 
miles in length, from opposite Liverpool to near Hilbre Isle, in the 
estuary of the Dee: its object was to enable shipping to avoid the 
variable shoals and sand-banks which obstruct the entrance to the 
Mersey. Mr. Telford entered on the project with great zeal, and his 
name was wid -y quoted in its support. It appeared that one of its 
principal promoters, who had secured the right of preemption of 
the land on which the only possible entrance to the canal could be 
formed on the northern side, suddenly closed with the Corporation 
of Liverpool, who were opposed to the plan, and “sold” his 
partners, us well as the engineer, for a large sum of money. 
Telford, disgusted at being made the instrument of an apparent 
fraud upon the public, destroyed all the documents relating to 
the scheme, and never afterwards spoke of it except in terms of 
extreme indignation.—Lives of the Engineers. By Samuel Smiles. 


toor AND Snok Maxkrna By Macuinery.—The American Shoe 
and Leather Reporter says :—*“ The traveller who passes through the 
towns of Quincy, the Weymouths, Braintees, Abingtons, and 
Bridgewaters, will miss the noisy industry which might have greeted 
his ears in former times. The sharp click of the sewing-machine, 
and the quick tap of the hammer, are no longer heard; but every 
little shoe shop by the way-side is alive with the cheerful voices of the 
journeymen, as, with nimble fingers, they pierce the sole or draw the 
thread ; and every cross-road leading to the large manufactories is 
dotted with people seeking fresh work or returning with the pro- 
ducts of their labour. A single party in Boston employs hont 
twenty manufacturers, one of whom gets out 4,000 pair of shoes 
weekly. The work is usually cut in one shop, given out to be 
made, and when returned is packed, if shoes, in 50 pair cases, or 
boots in 24 pair or 50 pair cases, and sent to the Assistant 
Quartermaster'’s department in the city of New York, where they 
must be delivered at the expense of the contractor. The largest 
contracts awarded in Boston were 200,000 pair cach to Messrs. 
Ware and Taylor, and Zenas Sears, and 50,000 pair to Jenkins, 
Lane, and Sons. At the large manufactory of the last-named firm, 
in East Abington, about 1,000 pair of army shoes and 200 pair of 
cavalry boots are made daily, giving constant employment to 700 
hands, as, in addition to their 50,000-pair contract, they are fulfilling 
several other large orders. 


Tue Navy.—Portsmouta.—The ships in reserve at Portsmouth 
are the Duncan, screw, 99 guns; the Shannon, screw, 51 guns; the 
Euryalus, screw, 51 guns; the Pandora, screw, 5 guns ; the Vigilant, 
screw, 4 guns; the Stromboli, paddle-wheel, 6 guns. There are 
seven gunboats of 60 horses’ power and 2 Armstrongs each. The 
total of the first-class reserve is, then, 216 guns, 2,360 horses’ power, 
and 14,838 tons, exclusive of gunboats. Of these, the Duncan is 
being rigged by the dockyard authorities, and can be made ready in 
a very short time. The Shannon, the Euryalus, the Pandora, and 
the Stromboli are rigged, stored, and camel, and require only their 
crews, powder, and shell to be put on board, to enable them 
to proceed at once to sea. ‘The Vigilant received her arma- 
ment on Saturday, consisting of one of Sir W. Armstrong's 
100-pounders for her after pivot, a 68-pounder smooth bore for her 
forward pivot,,and two 32-pounders for broadside guns. A 
few days would place her in the the same position as the four 
preceding vessels. The gunboats are ready for sea at an hour's 
notice, in accordance with regulations previously noticed, and their 
officers and crews and engineering staff are told off to them on 
board the harbour guard and gunnery ships. The second-class 
reserve consists of the following vessels:—'l'he Royal Sovereign, 
screw, 131 guns; the Victoria, screw, 121 guns; the Prince of 
Wales, screw, 131 guns ; the Duke of Wellington, screw, 131 guns; 
the Nelson, screw, 86 guns; the Frederick William, screw, 86 guns ; 
the Sutlej, screw, 51 guns; the Sharpshocter, screw, 8 guns; the 
Plumper, screw, 12 guns ; the Coquette, screw, 4 guns. ‘There are 
besides six gunboats of 60-horse power and two guns each. The 
total of the second class being, exclusive of gunboats, 761 guns, 
5,262 horses’. power, and 26,382 tons. Of these the seven first named 
can be made ready for sea at a very short notice, the Royal 
Sovereign, Victoria, and Prince of Wales are newly-built vessels, 
with new machinery of the most modern character. The Nelson, 
Frederick William, and Sutlej are converted vessels, with new 
machinery equal to the preceding. The Sharpshooter, Plumper, 
aud Coquette require some repairs before they can be commis- 
sioned, ‘The gunboats would also require to have their out- 
fit completed. The third class comprises:—The Octavia, screw, 
51 guns; the Prince Regent, screw, 86 guns; the ‘l'ribune, 
screw, 31 guns; the Glasgow, screw, 51 guns; the Furious, 
paddle-wheel, 16 guns; the Nimrod, screw, 6 guns; the Koo- 
buck, screw, 6 guns; the Fury, paddle-wheel, 6 guns; the 
Highflyer, screw, 21 guns; the Sparrowhawk, screw, 4 guns; the 
Vulture, paddle-wheel, 6 guns; the Sampson, paddle-wheel, 
6 guns; the Inflexible, paddle, 6 guns; the Cruiser, screw, 
17 guns; and nine gunboats, of 2 guns and 40-horse power each, 
The total of the third class, not including gunboats, is 784 guns, 
5,700-horse’s power, and 28,256 tons. Of the fourth class, the Fox 
screw storeship, of 200-horse power and 1,131 tons, can only be 
reckoned fit for sea service on a distant station, In addition, are 
the Rosamond and Volcapo paddle steamer floating factories, the 
former of 280 horses’ power and 1,059 tons, fitting up as a factory ; 
the latter recently fitted as such, and rigged and stored in readiness 
for immediate service of 140-horse power and 720 tons. The 
three classes of reserve thus comprise eight line-of-battle ships, 
six frigates, four corvettes, and twelve sloo giving a grand 
total of 1,861 guns and 72,386 tons, propelled by 13,942 horses’ 
power of engines nominal. The gunboats attached, not included 
in the above figures, are twenty-one in number, with 42 guns, and 
a horse-power of 960. This, however, does not include gunboats 
and mortar vessels laid up at Haslar, neither does it include the 
Black Prince. All doubtful vessels in the reserve at the port, 
such as the Retribution and the Venclope, paddle frigates, have 
also been thrown out of the return in order to confine its list to 
ships really effective at present, or that could be rendered so with 
but little delay in the event of an emergency. The ships in com- 
mission for service at the port are—the Edgar, screw, 89 guns; the 
Hero, screw, 89 guns; the Warrior, screw, 40 guns; the Orpheus, 
screw, 21 guns; the Trafalgar, screw, 86 guns; the Chanticleer 
screw, 17 guns; the total beicg 342 guns, 3,050 horses’ power, and 
17,837 tons. Of these all are ready for immediate service in any 
part of the world, except the Chanticleer, which vessel has to yo- 
cieve the officers and crew of the Wasp, 
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INSTITUTION OF CIVIL ENGINEERS. 
December 3, 1861. 
Grorart P. Broper, Esq., President, in the Chair. 


Tne paper read was “On the Discharge from Under-drainage, and 
its Effect on the Arterial Channels and Outfalls of the Country,” by 
Mr. J. Bailey Denton, M. Inst. C, E. 

This paper contained deductions froma series of experiments 
made at Hinxworth, to ascertain the relative fall of rain on the 
surface, and the discharge of water from the under-drains. The ex- 
periments extended from Ist October, 1855, to 3lst May, 1857. 
They were made on fields containing about 100 acres, in equal pro- 

yortions of the two descriptions of soil into which the agricultural 

CS of Great Britain requiring draining might be divided, viz. :— 
The surcharged free or porous soils, and the absorbent retentive 
soils, usually, though incorrectly, called “impervious clays.” A 
description was then given of the lands experimented upon, as well 
as analyses of the soils. Also tables which had been published 
in the * Journal of the Royal Agricultural Society,” vol. xx. (1860), 
showing the daily rainfall,the discharge of water from the drains, 
the height of the barometer, and thermometer, and the temperature 
of the soil at 1sin. and 42in. respectively, below the surface. 

The whole estate was drained by one connected system of works ; 
but the mode of draining necessarily differed. Thus, the “ free soils” 
were drained by occasional and wide drains from 4ft. to 8ft. deep, ata 
cost varying from £1 10s, to £3 10s. per acre; while the “ gault 
clay” was drained uniformly, by a parallel arrangement of drains 
25ft. and 27ft. apart, and 4ft. deep, at a cost varying from £6 1s. to 
£6 10s. per acre. In the latter case the number of drains was in- 
creased to a maximum, the object being not only to remove excess 
of wetness, but to promote the aération and disintegration of the 
soil. 

It was remarked that the average annual rainfall in the district was 
24in., which had not been exceeded in the three years preceding the 
experiments. The greatest fall in twenty-four hours, during the 
eight months from October to May, was °542in., and the total fall 
was 10 04din., while the average fall, over the same period, amounted 
to 13in. 

After some general remarks as to the time when under drains 
commenced discharging, and upon the condition of the free soils and 
of the clays at Hinx worth, prior to under-draining, the author pro- 
ceeded to consider the effect of that operation, On the “ free soils,” 
and in fact on most of the mixed soils, it was observed that no water 
could run from the under-drains, until the water had been raised, 
by descending rains, to the level of the drains—which was not 
exactly the case with “clay soils”—and that as the surface springs 
rose higher and higher before draining, so the lowest drains would 
begin to run first, and as soon as the water bed of the whole area 
drained, forming an inclined plane, had risen by degrees to the 
height of every drain, the whole system would be at work, and not 
till then. Thequantity discharged by the drains did not represent 
the whole of the infiltrated water, which inchided the water dis- 
charged by the drains; the water which gravitated to the outcrop 
springs; and the moisture which rose from the subsoil beneath the 
drains by attraction into the soil above them, to be dispersed by 
evaporation at the surface. The quantity of water  dis- 
charged by the surcharged “ free soils” was rather more than 
two-thirds of the rain which fell on the surface, the actual 
quantities being 163,55 
Zin. and Win, respectively. 
to the rainfall of eight months only. 








This proportion had reference 
It the discharge of the 





50) and 227,220 gallons per acre, or | 


whole year were compared with the rainfall it would be found to | 
be less than one-third, arising from the fact that, while the discharge | 


of the remaining four months was very trifling, the rainfall was 
Llin., or 250,000 gallons per acre. If the mean discharge for twelve 
months of the free and mixed soils were taken together, it would be 
fougd to amount to one-fourth of the corresponding rainfall, a 


proportion which would give 6in. in depth, or 135,732 gallons per | 


acre as the mean quantity of water discharged from such soils to 
the outfalls from underdraining, a result not inconsistent with the 


experiments of Dickinson, Dalton, and Charnock. ‘This quantity | 


was, for the most part, new water rescued from evaporation, and 
would, pro tanto, swell the ordinary flow of rivers. 

It was stated that, under ordinary meteorological and physical 
conditions, the under-drains of the free soils would begin to dis- 





charge in the month of October, or the beginning of November, | 


and those of the clay soils in the end of November, or the beginning 
of December, Thus, at Hinxworth, the drains from the clay soils 
did not commence to discharge at all till the end of November, by 
which time 33in. of rain had fallen, or just suflicient to fill the 
inner pores of the soil, though the water had sot risen to the 
height of the drains. After ceasing for a time, they commenced 
a continuous discharge early in January, when the water in the soil 
had risen to the height of the drains. The tables showed that, as 
the ciaracter of the subsoil became more open and mixed, sudden 
discharge was lessened. It was when, by repeated rains, the clays 
had had their peculiar property of retention fully satistied, and held 
within them as much in their drained condition as they were capable 
of holding, that they were in that state which fitted them to dis- 
charge the largest proportion of any subsequent rainfall in the 
shortesttime. ‘The total quantity of water discharged by clays annu- 
ally was small compared with that discharged by free soils. The 
Hinxworth experiments showed it to be only 59,931 gallons, or 
2hin. per acre. If this quantity were regular over the discharging 
period, it would not materially affect the arterial system of the 
country. But as a large portion of the heavier ra‘nfalls was im- 
mediately discharged when the soil was saturated to the extent of 
its capability, and when the free soils would be discharging at least 
1,000 gallons per acre per diem, and the rivers might be preoccupied 
by their present natural supply, and by the waters that passed off 
the surface without entering it, another feature of importance 
presented itself. 

The general results of under-drainage, on the arterial water 
supply and outfalls, seemed to the author to be :—First, to render the 
surface more capable of absorbing the rain that fell upon it; 
secondly, to lower the discharge of the upper surface springs in a 
slight degree; and, thirdly, to withdraw from the power of evapo- 
ration all the water which the under-drains discharged. 

Upon the first result there could be no difference of opinion. If 
drained land were deeply cultivated there would scarcely; be any 
overflow from the land surface, But there were circumstances which 
must interfere with the complete absorption of which a drained soil 
was susceptible, and would prevent any very sensible reduction of 
the floods. Freshets, from such circumstances, would still prevail ; 
though, as steam cultivation and deep ploughing gained ground, a 
greater proportion of the rain would be admitted, and, to a certain 
extent, floods would be diminished. 

With regard to the s@cond result the deduction appeared equally 
clear. It had been shown by Mr. Charnock, in his Holmsforth 
experiments, which extended from 1842 to 1846 inclusive, that 
evaporation from an undrained soil, maintained in a state of satu- 
ration, Was 8in. more than the rainfall, while that from the same 
soil, when drained, was din. less. ‘The effect of under-draining 
upon the main perennial springs which supplied the rivers, was, 
therefore, to increase and not to diminish their flow, as had been 
stated; a circumstance considered of great advantage when viewed 
in relation to the increasing pollution of the rivers by the discharge 
of town sewage. Again, the beneficial effect upon vegetation of 
lowering the standing-water bed during thespring and early summer, 
when all vegetable hfe was in its most sensitive stage, could not be 
overrated, The Hinxworth experiments showed that in Mareh, 
April, and May, the temperature of the drained soil was higher by 
2 vee. Pah. than the undrained soil. As a further illustration of the 
evil of a shallow water-bed, it was mentioned that, during the 
turvey for the drainage of the Test Valley in 1852, a violent 
storm occurred, which blew down many trees. It was then 


found that the relative height of the several tree bottoms formed 
one line, or inclined plane, precisely agreeing with the water level 


throughout the length of the valley, and showing that the soil of 
that valley, and of those of which it was a type, was maintained in 
a state of wetness very closely approaching complete saturation. 

As regarded the third result, that under-drainage diminished 

evaporation and so lessened the rainfall, it was observed that, as Great 
sritain was surrounded by the ocean, a sufficient supply of water 
would be obtained from that source. Dr. Dalton had stated that, in 
England, the average quantity evaporated from a water surface was 
44-43in., while Mr. Charnock showed it to be 34in. at Holmfirth ; 
both in excess of the rainfall, with the quantity of moisture preci- 
pitated as “dew” added. 

Inconclusion, the hope was expressed that sufficient had been 
advanced to show that the tendency of under-drainage, as at pre- 
sent progressing, was to augment the ordinary flow of rivers at 
that period of the year when the soil was saturated to the extent 
of its capability, and that the time was not far distant when the 
subject of this paper would force itself upon the attention of the 
country. 

With regard to the Act of last Session, which enabled the pro- 
prietors of the lower lands to remove mills, dams, weirs, and other 
impediments, under certain conditions, it was explained that these 
legal facilities, though they would aid in the removal of certain 
irremediable obstructions, did not involve any actual reduction of 
mill power in the aggregate. On the contrary it was believed that, 
in a majority of cases, the point aimed at would be, not the destruc- 
tion of the mill, but the means of discharge into the milltail, and 
that many valleys would be divided into a series of smaller areas, 
feeding each other with increased water supply, by the actual pro- 
cess of draining. 





CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
Thursday, November 28th, i861. 
Mr. F. Campin, President, in the Chair. 
ON GEOLOGY, IN ITS RFLATION TO MINING, ENGINEERING, 
AND AGRICULTURE, 
By Roserr C. Paterson. 

Tne author first considered the materials composing the earth’s 
crust—granite, gneiss, serpentine, slate, marble, sandstone, coal, 
chalk, clay, and sand, noticing the position in which these rocks 
were generally found in different parts of the world, investigating 
their nature and mode of formation. He then passed on to the two 
great divisions into which all rocks may be classed : those occurring 
in regular stratums or layers, termed stratified, and those which are 
found in mountain-like masses, such as granite, and do not exhibit 
any signs of stratification, termed unstratified. It is from the 





former that all fossil remains are obtained, no trace of organic life | 


having yet been found in the unstratified rocks. Reference was then 
made to the use of fossils in geology, how, by their specific nature, 
by their mode of grouping, and by the succession observable with 
regard to them, they characterised geological formations. The 
stratified rocks were classed into three well-marked series, each of 
these series being capable of further sub-division. They are the 
paleozoic, or primary ; the mesozoic, or secondary; and the cain- 
ozoic, or tertiary. The sub-division of these series are the following — 
Catnozoic. 


PaLeozor. 


Mesozoic. 


CRETACEOUS Dae _.., MAGNESIAN | 
Recent | PERMIAN or LIMESTONE 
WEALDEN | | 
PLEISTOCENE | CARBONIFEROUS 
PurBECK | 
a Otv Rep 
PLIOCENE | Devonian or es 


OOLITE SANDSTONE 

| Miocene | 

| Las SILuRIAN 
Focens tar waeaae New Rep 

Ts Sausevons CAMBRIAN | 

| 





The author commenced his review of the geological epochs by 
beginning with the Cambrian rocks--the base of the VPaleozoic age 
—stating that they consisted chiefly of slates and sandstones. Above 
the Cambrian rocks occur the Silurian system, so well known by 
the researches of Sir Roderick Murchison It is divisible into three 
groups: the Ludlow, Wenlock, and Llandelo series, consisting of 
dark laminated shales, sandstones, and limestones. ‘The fossils are 
eminently marine. One of the most characteristic is the lily encrinite, 
well known for its beautiful appearance. ‘The industrial products 
of this system are of little importance. 

The next system is the Devonian or Old Red Sandstone. It owes 
its colour to the per-oxide of iron, consisting of alternations of sand- 
stones and limestones. ‘The principal fossils are the cephalaspis, 
ostreopolis, and displacanthus. ‘Che products of this system are flag- 
stones for paving and rooting slates. Nesting upon the Devonian 
rocks is the carboniferous system, which, hke the Silurian, is 
divisible into three groups—the carboniferous slates, the mountain 


| limestone, and the coal measures. It is from this system that all 





the coal and iron is obtained; it is to the products of this system 
that Britain owes the proud mechanical and manufacturing position 
she now enjoys. At this point the author dwelt at some length 
upon the question of the formation of coal, and of the great and 
incalculable advantage that the coal and iron of this system 
had conferred upon the world. ‘The industrial products of this 
system—besides coal and iron—are building stones of the highest 
quality, and limestone used in makiug hydraulic cement, and as a 
flux in iron smelting. The rocks above the carboniferous system, 
and completing the Paleozoic epoch, are magnesian limestones. ‘The 
fossils found in this system are few and scanty plants, like those 
of the coal measures, with fish and reptiles. The magnesian lime- 
stones are quarried for building purposes. They dress well, and 
are exceedingly durable. 

The Secondary Period.—The rocks which form the base of this 
period are called triassic, consisting of sand rocks and huge masses 
of rock salt. The labyrinthodon is found in this system, with its 
footprints impressed on the slabs of sandstone. The economic 
products are sandstones, limestones, gypsum, and rock salt. 

The author next took the Oolitic system, as embracing the lias, 
the oolite, and the wealden. The Lias is composed of dark limestones 
and bluish clays; the oolite consists of limestones, grits, and 
shelly conglomerates. Both the lias and the oolite were formed 
under marine influences, as the fossils testify. The wealden, on the 
contrary, is afresh water deposit : it consists of limestones, clays, and 
shales. ‘Che organic remains of the Oolitic system are exceedingly 
abundant; vegetable remains oceur in such profusion as to form 
beds of coal. The characteristic fossils of the periud were am- 
monites and belemnites, andof the vertcbrata, the ichthyosaurus, 
the plesiosaurus, and the pterodactyle. ‘he economic products of 
the system are building stones of high quality obtained from the 
oolite of Bath and Portland, together with paving stones, roofing 
flags, and limestone, for mortar and hydraulic cement, lronstoue 
and coal are also obtained from some of the Yorkshire oolites. 

The next system is the cretaceous, so called from the chalk which 
forms its most notable feature. It is divisible into two well-detined 
groups, the chalk and the greensand, The chalk itself is again 
divided into the upper and lower chalk; the upper being the more 
compact, with but few tints; the lower having regular bands of 


Hint vccurring in it. The greensand, so named from its colour, 
imbeds noijular sandstones and deposits of fullers earth. The 
oi ,and are chicily marine 


organic remains of this system are nut 
Tne following are a few of the fossils: 
galerites, scahites, belemnites, hamites, trigot 
fhe economic products of the system are chalk and ilint. The e! 
is used in making hydraulic cement. Flints, when calcined 
ground down, are used in the manufacture of glass and porcelain. 
Some of the phosphate flints of the greensand are also ground down 
and used as manure, 





“auyus, ceranwulauia, 
lagiostoma, Ac. 
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The Tertiary Period.—The author divided this period into three 
groups—the lower, middle, and upper tertiaries, and spoke at some 
length upon the London clay, the coralline rag, recent deposits, 
and the drift, devoting the latter part of his paper to geology 
in its direct application to engineering. To the civil engineer a 
knowledge of the general principles of the science, and of the 
physical geography of the place, which is to be the sphere of the 
undertaking, is highly important. ‘“ The nature and composition of 
the various deposits, varying, as they do, from loosely coherent beds 
of gravel, sand, or clay, to rocks of crystalline texture and hardness, 
will often determine the choice between two proffered lines of road, 
or the course to be pursued in a certain district; for example, when 
the beds are loose and porous, they are frequently to be avoided; 
while, on the other hand, a rock, though hard one | crystalline, may 
present a valuable stone for masonry, and may thus repay the cost 
of penetrating it, since an excellent supply is to be procured 
on the spot for the mere expense of quarrying the material. As 
regards the construction of these and other public works, an ac- 
quaintance with geology is therefore now found to be of such essen- 

ial importance as to constitute a part in the education of those 
who are destined for the profession Bee loco In tunnelling the 
geologist is the best pioneer. He alone can point out the state of 
the various strata, and the nature of the rock to be cut through, 
the probable amount of water contained by them, and the best 
method of draining it off. In the formation of a railroad or canal 
a vast advantage is to be gained by an acquaintance with the struc- 
ture of the land to be operated upon. The setting out of the line 
depends upon the geological character of the county, and in carry- 
ing the work into execution much labour and expense may be saved 
by understanding how the various soils passed over should be 
worked.” 

The author then concluded his paper by noticing the advantages 
which a knowledge of geology conferred upon the architect, the 
builder, the miner, and the agriculturist. 

A discussion followed the reading of this paper, in which the 
president, C. G. Gumple, W. Shields, J. B. Walton, A Rawlinson, 
Professor Teunant, and the author took part. 








THE PENINSULAR AND ORIENTAL STEAM 
NAVIGATION COMPANY. 

THE annual mecting of this company was held on Tuesday at the 
offices, Leaden\all-street; Mr. Wilcox, M.P., in the chair. 

Mr. Howell, the secretary, read the report, which stated that the 
company stood possessed, on the 30th of September last, of stock in 
ships, less the amount set apart for depreciation, amounting to 
£2,189,700 ; also of freehold and leasehold property in England, 
and docks and premises at Calcutta, Bombay, and other stations, 
£122,868 ; and stocks of coals, naval and victualling stores, amount- 
ing to £430,421 ; also cash at bankers’, investments, bills receivable, 
balances in agents’ hands, and debts due to the company, £052,681, 


| making the total assets £3,295,670. The capital received from the 


proprietors amounted to £2,100,000, and on debentures to £500,000 ; 
total capital £2,600,000. The liabilities of the company, in bills 
payable and otherwise, amounted to £338,943, making the total 
capital and liabilities £2,938,943, showing a surplus of £356,727. 
This surplus was represented by the balance at the credit of the 
guarantee insurance tund. ‘The gross revenue from freight passage, 


| money, postal service contracts, charte: money, and other sources, 


| amounted for the twelve months ending the 3Uth of * eptember last 





to £2,2388,289, and the expenditure, including interest on debentures, 
reserves for insurance, wear and tear, and depreciation, to £2,131,432, 
leaving a net profit of £156,857. To this was added £1,033 from 
the preceding year, making a disposable sum of £157,890. From this 
was deducted £143,500 for the dividend of 7 per cent. for the year, 
leaving a balance of £14,390. 

The proprietors’ underwriting account showed a balance of 
£89,941, out of which £61,500 was deducted for a payment to the 
proprictors at the rate of 3 per cent., leaving £28,441 to be carried 
to the guarantee insurance fund, which would then amount to 
£306,727. ‘The directors had recently accepted tenders for the con- 
struction of three new iron steamers, namely, two of 1,900 tons each 
and 40U-horse power, and one of about 2,600 tons and 5U0-horse power, 
to replace four ships which had been sold, The last new ship, the 
Mooltan, had completed two trips between Southampton and Alex- 
andria, aud the result had been such as not only to justify the 
expectations held out, but to warrant the directors in the further 
adoption of the principles introduced in her machinery for the pur- 
pose of effecting economy in the consumption of fuel. The 
formosa, Granada, aud Shanghai were still under charter to the 
French Government in the East. ‘The Haddington, since her con- 
version to a sailing ship, had added fairly to the general profits of 
the company, and had gained a high character as a fast and safe 
cargo ship in the Bombay trade. She was despatched from South- 
ampton onthe 19th of May last with newsets of boilers for no less than 
five of the company’s steamers on the Eastern stations, and arrived at 
lloug Kongin 101 days. The freight of these boilers in ordinary sailing 
ships would not have cost less than £10,000. Since the last meet- 
ing the China mail service was, at the request of the Government, re- 
stored to its original condition of a fortnightly communication. The 
two new ships of 1,90 tons referred to above were destined at pre- 
sent to reinforce the company’s fleet engaged in this branch of their 
operations. ‘The whole postal service between England and India 
aud China was being carried on subject to a termination on twelve 
luontis’ notice, either from the Government or the company, the 
original term of the contract having expired. ‘The necessary notice 
ot twelve months had not been served on or by the company, and 
the detailed time-table of the operations of the mail service for the 
year 1862 had just been agreed to between the directors and the 
Postmaster-General. ‘Che whole service, including that with Aus- 
tralia, had never been worked with greater efliciency and punctua- 
lity than during the last twelve months. During the past year no 
casualty creating a charge on the underwriting account had occurred 
to any of the company’s ships; and when it was borne in mind that 
the distance annually traversed by the fleet amounted in the 
aggregate to not less than 1,261,350 miles, and that much of the 
navigation was of a peculiar and intricate character, the share- 
holders might, as underwriters, fairly congratulate themselves 
op such a result. An instalment of £5 on the new shares 
was paid on the Ist of April last,—£30 had consequently been paid 
on those shares, leaving £20 on each,—in all £400,000, available as 
capital. ‘lhe sum borrowed on debentures had reached its limit of 
£00,000, and the directors did not experience any difficulty in the 
renewal or re-issue of the bonds as they fell due. ‘he com- 
mercial operations of the company during the year had been on 
the whole satisfactory ; and while in recent reports the directors 
had, in adverting to a progressive advance in the receipts, to 
poiut, with regret, to a proportionate increase in the expenditure, due 
chiefly to the enhanced cost of coals, they were enabled in the 
accounts of the present year, which exhibited a slight falling off in 
the receipts, to show that there was a more than corresponding 
diminution in the expenditure. They were consequently enabled 
to recommend the usual dividend of 3} per cent., making, with the 
3} percent. already paid, 7 per cent. tor the year. ‘he amounts 
payable under the present report would, therefore, stand as follows: 
—WDividend, 34 per cent.; underwriting account, 3 per cent.; in 
all, 64 per cent.; and these payments would be made, free of 
income-tax, in one Warrant, on the 27th of December. 

Che chairman, in moving the adoption of the report, said they 
had forty ships on distant stations, some of them having a difficult 
and intricate navigation to perform, not one of which he was happy 
to say had inet with any casualty during the year. He might also 
congratulate them on a diminution in the cost of coal to distant 
statious, but they could not rely for any length cf time on the 
iluctuations in the shipping market. A diminution in the cousump- 
tion of coal had arisen tro. the general introduction of the superheat- 
iug principle aud other mechanical appliances. ‘Chis had been shown 
conspicuously in their last new ship, the Mooltan, of 2,600 tons 
burden, having engines of 400-horse power, and, although the pro- 
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portion of power to tonnage was small, it was important that those 
results were obtained, after giving a very satisfactory speed. Durin 

the trial trip those engines consumed rather less than half the usu 

amount of fuel. They would readily perceive the importance of a 
reduction in the consumption of fuel when he reminded them that 
they had paid as much as £800,000 for fuel in one year. Great 
credit was due to Messrs. Humphrey, who built those engines, and 
also great credit was due to Mr. Allen, one of their managing direc- 
tors, who superintended those improvements, and, having been 
brought up an engineer, he was enabled to do so satisfactorily. He 
(the chairman) knew the anxiety Mr. Allen felt in having under- 
taken a most unnecessary responsibility to benefit the company—he 
feared a failure, and achieved a suceess. As to their revenue, there 
was no falling off in the general traffic; the falling off was con- 
fined to the specie freights, which they all knew were fluctuating 
items, and depended on the exe! ‘ 

A shareholder seconded the motion for the adoption of the report, 
and said he thought it very satisfactory in every respect. 

Mr. Gliddon contended that the directors had not furnished suffi- 
cient materials in the statement of accounts to enable the proprietors 
to form a sound judgment as to whether the utmost revenue had 
been obtained, and as to whether the expenses were no more than 
they should be. He wanted a variety of details,—the average 
numbers of passengers per voyage, the expenses of each station, the 
number of men employed in each ship, the cost of maintenance, 
and so forth. He said the fares charged were higher than those of 
any other company, and recommended a reduction in the fares with 
a view to secure a greater number of passengers. 

Dr. Beattie thought the report was highly satisfactory. It was 
very gratifying that none of their ships had been lost during the 
year, and that the consumption of fuel had been reduced success- 
fully, as shown by the voyages of the Mooltan to Alexandria and 
back. The success of this operation was entirely due to the exer- 
tions of the managing directors, and to their engineer, Mr. Hum- 
phrey. He believed that about 40,000 ton of coals had been saved 
by these improvements, and when they were more extensively 
adopted in their fleet the sum available for dividend would be in- 
creased. 

Captain Coffin wished to know whether the Australian route was 
a paying one. 

The chairman said it was, most decidedly. The directors had 
taken care that it should pay them even without traffic. 

Mr. Jones thought the objections of Mr. Gliddon were groundless, 
as the accounts had been on the table in the office several days prior 
to the meeting for the inspection of the shareholders, He had 
exercised his privilege, and had obtained all the information he 
required. 

r. Anderson, one of the managing directors, replied to the 
various observations. If all the details that had been spoken of 
were to be given at a general meeting it would occupy two or three 
days instead of as many hours. The number of passengers by each 
ship was stated in the newspapers. The operations of the company 
had been always conducted with the utmost economy consistent 
with efficiency. ‘The coals and stores were supplied by tender from 
fifteen or twenty different firms, and the best provisions were obtained 
at a moderate rate. Instead of 7 per cent., their dividend for the 
past year was actually 10 percent. Their fares were quite as low 
as those of any other steam navigation company. The fares of the 
Peninsular and Oriental were all round at the rate of 3d. per nautical 
mile. The Royal Mail Company charged 33d. per nautical mile, 
and Cunard’s Company 29d. per nautical mile, being only a farthing 
less than their company charged, although Cunard’s Company 
obtained their coals at 14s. per ton, while the Peninsular and Oriental 
Company had to pay five times that amount for distant stations. 
Cunard’s Company found no wines, but their company did. 

The report was then unanimously adopted, and a dividend at the 
rate of 3} per cent. was declared for the six months ending the 30th 
of September last, and 3 per cent. for the year ending at the same 
date io the insurance fund, both J yg on the 27th inst. 

The retiring directors, Captain W. H. Hall, R.N., and Mr. T. M. 
Weguelin, M.P., were re-elected ; and also the retiring auditors, the 
Earl of Leven and Melville and Mr. A, Mackenzie] 

Mr. Hadow, the deputy-chairman, stated that there was not a 
single item in the accounts that could not be fully and satisfactorily 
explained to any shareholder. 

The proceedings concluded with a vote of thanks to the chairman 
and directors. 

Annexed is a list of the company’s fleet, in addition to which there 
are three screw steamers building, of a total of 6,400 tons and 
1,300-horse power, and eight transport store and coal ships, of 
10,277 tons, making a total of 83,885 tons and 17,771-horse 
power :— 


























Tons H 
Customs’ orse- - 
CG easure- | power. Service. 
ment.) 

1. Simla,s. .. 2,440 630 | Calcutta and Suez. 

2. Columbian, s. 2,352 500 | Suez, Bombay, and China. 

8. Mooltan, s. .. 2,257 400 | Southampton and Alexandria, 
4. Bengal,s. .. 2,185 465 | Calcutta and Suez. 

5. Colombo, s. .. 2,127 450 | Calcutta and Suez, 

6. Nubia,s. .. 2,095 450 | Calcutta and Suez. 

7. Ceylon, s. .«. 2,020 450 | Southampton and Alexandria. 
8. Nemesis, s. .. 2,018 600 | Calcutta and Suez. 
'9. Hindostan, p. 2,017 52 Calcutta and Suez. 
WO. Pere, @. .2 o- 2,014 459 | Southampton and Alexandria. 
11. China,s. .. 2,010 400 | Suez, Bombay, an China. 
12. Candia,s. .. 1.982 450 | Calcutta and Suez. 
13. Indus, p. se 1,950 450 | Southampton and Alexandria. 
14. Malta, s. oe 1,942 500 | Calcutta and Suez. 
15. Orissa,s. .. 1,646 3u0 | Suez, Bombay, and China. 
16. Massilia, p. .. 1,640 400 | Marseilles and Alexandria, 

7. Jeddo, s. +s 1,652 450 | Suez, Bombay, and China. 
1s. Delta, p. ee 1,618 400 | Southampton and Alexandria, 
19. Behar, s. os 1,6 3 300 | Suez, Bombay, and China. 
20. Ellora, s. ee 1,573 300 | Southampton and Alexandria. 
21. Emeu, s. ee 1,538 300 | Suez, Bombay, and China. 
22. Salsetta, s. .. 1,491 400 | Ceylon and Sydney. 

:: Benares, 8s. .. 1,491 400 | Ceylon and Sydney. 

£4 Pottinger, p. 1,350 450 | Suez, Bombay, and China, 
25 .Northam, s... 1,330 400 | Ceylon and Sydney. 
26. Ottowa,s. .. 1,274 200 | Suez, Bombay, and China. 
27. Singapore, p. 1,190 470 | Suez, Bombay, and China. 
28. Ganges, p. 1,190 470 | Suez, Bombay, and China. 
2¥. Bombay, s. .. 1,186 275 | Suez, Bombay, and China. 
30. Madras, s. .. 1,185 275 | Suez, Bombay, and China. 
31. Pekin, p. .. 1,182 400 | Suez, Bombay, and China. 
32. Euxine, p. .. 1,165 400 | Marseilles and Alexandria. 
33. Sultan, s. .. 1,124 210 | Marseilles and Alexandria, 
34. Norna,s. .. 969 230 | Suez and Mauritius. 
35. Valetta, p. .. 832 260 | Marseilles and Alexandria. 
36. Cadiz, s. o 816 220 | China Coast. 
37. Aden, 8... .. $12 210 | China Coast. 
38. Nepaul,s, .. 796 200 | Suez and Mauritius. 
39. Tagus,p. . 782 286 Peninsular. 
40. Vectis,p. .. 75 260 ~ Marseilles and Alexandria. 
41. Azoff, s. ian 700 180 China Coast. 
42. Formosa, s... 675 155 | Chartered to French Government 
43, Alhambra, s, 642 140 Peninsular. 
44. Granada, s. .. 561 160 | Chartered to French Government 
45. Shanghai, s... 546 100 | Chartered to French Gonernment 
46. Union,s. .. 340 60 | Red Sea Lighthouse Service. 
47. Mazagon, p... 86 45 | Bombay Harbour. 
43. Ripon, p.  .. 1,583 459 | Under repair. 

/ 66,708 | 16,471 








Tue Lancasuire Corron Mitis.—Returns from 1,233 mills, ordi- 
narily employing 266,507 persons, show a diminution, at present, 
of 34 per cent. from their ordinary scale of employment. 

A Prorrrante Sreamsute Line.—The chairman of the Penin- 
sular and Oriental Company having been asked, at the late 
meeting, if the Australian line was paying, replied that the directors 
had taken good care to obtain a subsidy for it, sufficient to make it 
pay, even if it had no traffic 











MISCELLANEA. 


INTELLIGENT young mechanics are now required for enlistment in 
the Royal Engineers. 

Tue Society of Engineers gave their annual dinner, last evening, 
at Radley’s Hotel, Bridge-street, Blackfriars. 

Or 17,316 persons employed in the construction of the Roman 
railways, 6,781 are women, who assist the masons. 

A serious fire which occurred this week, in Gravel-lane, South- 
wark, was attributed to the spontaneous ignition of fatty substances. 

Tue Collingwood, 80, line-of-battle ship, converted into a screw- 
steamer, has made 10.415 knots an hour in her trial at the Maplin 
Sands. 

Tue Madras Railway report states that, owing to the decay of 
wooden sleepers and fastenings, the use of iron has been introduced 
during the last year. 

Tue total number of persons killed by the fall of the house in 
High-street, Edinburgh, has been ascertained to be 35. The rescued 
and escaped were 32. 

Ir is intimated that the engines for the “improved Warriors ” 
will be of 1,500-horse power each. If double “ trunks” be used, 
we presume they will be 120-in. cylinders. 

Tue Smithfield Club Cattle Show will open, on Tuesday next, at 
the Baker-street Bazaar. Mr. Aveling’s traction-engine went 
puffing through the Strand yesterday on its way to the place of 
exhibition. 

Mr. M. Henry, of 84, Fleet-street, has issued his Inventor's 
Almanac in its usual neat style, and containing a considerable 
variety of matter, useful and interesting to inventors and 
patentees. 

A rattway is to be constructed to connect Cape Town with 
Wynberg, a village distant about eight miles from town. The 
company is limited, and the nominal capital will be £100,000, but 
the line is expected to be completed for less. 

Tue Manchester mail express train, leaving London at 9 p.m. on 
Saturday last, and arriving at Manchester at 2°45 a.m., came near 
being thrown from the line, at Heaton Norris, by the engine 
striking and running over one of three horses which had lain down 
to sleep on the line. 

Art the last meeting of the Copiapo Extension Railway in Chili, 
it was stated that the gradients on their line weie very heavy ; on 
14 miles they averaged one in 3, and on the next 9} miles one in 22. 
Their engines were very powerful, had eight wheels, and could take 
50 or 60 tons up those gradients. 

A pvepvtation from the Royal Institute of British Architects have 
had an interview with the Right Hon. W. F. Cowper, M.P., 
at her Majesty's Office of Works, Whitehall-place, on the 
subject of the Thames embankment. The deputation consisted of 
Mr. W. Tite, M.P., president ; Messrs. Charles Barry, T. L. Donald- 
son, E. M. Barry, A.R.A., C. C. Nelson, B. Ferrey, A. Ashpitel, 
J. Edmeston, J. W. Papworth, J. Fergusson, W. Haywood, and Mr. 
T. H. Lewis, honorary secretary. 

Tue Jimes understands that the 100-pounder Armstrong guns, the 
issue of which had been temporarily suspended during some experi- 
ments, will now be again delivered for service. It is added, also, 
that the 100-pounder Armstrongs have been successfully fired with 
shells filled with molten iron. “The Armstrong shell, when em- 
ployed for this purpose, is lined with a non-conducting material, 
wnich effectually confines the heat, and prevents it from in the 
slightest degree injuring the outer covering during the interval 
required for loading.” 

Tue Times states that some further experiments with the Arm- 
strong guns took place last week under the direction of the Ordnance 
Select Committee, when two 100-pounder guns of the ordinary 
service pattern fired a large number of consecutive rounds at the 
Woolwich butt. The rapidity of fire was nearly uniform through- 
out. One 10-pounder fired its last 50 rounds in 34} minutes, and 
the other 100-pounder fired its last 50 rounds in 334 minutes, This 
included every stoppage. The guns were not sponged for 70 and 
80 rounds respectively, and remained clean to the end. There was 
no escape whatever of gas from the breach. 

Ir appears from a return made by the Minister of Public Works, 
that the total traffic receipts on the railways in France for the nine 
months ending the 30th of September last, amounted on 9,891 kilo- 
metres in length (6,147 miles) to £13,348,462, and for the same period 
of 1860 on 9,384 kilometres (5,832 miles) to £11,918,501, showing an 
increase of £1,429,961, or 8°78 per cent. The aggregate length of 
the old lines over which the traffic was carried was 6,994 kilometres 
(4,347 miles) against 6,983 kilometres in 1860; and of the new lines 
2,897 kilometres (1,800 miles) against 2.401 kilometres (1,491 miles) 
last year. The total receipts on the old lines for the nine months 
amounted to £11,590,131, or 41,478f. per kilometre, and on the new 
lines to £1,758,331, or 17,541f. per kilometre. For the corresponding 
period of 1860 the receipts amounted on the old lines to £10,400,868, 
and for the new lines to £1,517,633, showing an increase on the old 
lines of £1,189,263, or 11-11 per cent., and an increase on the new 
lines of £240,698 or 4°16 per cent. 

Tue traffic receipts of railways in the kingdom for the week 
ending the 23rd of November amounted to £498,076, and for the 
corresponding week of last year to £495,717, showing an increase 
of £2,359. The gross receipts of the eight railways having their 
termini in the metropolis amounted to £224,501, and for the corre- 
sponding week of 1860 to £218,766, showing an increase of £5,735. 
The increase on the Eastern Counties Railway amounted to £1,091 ; 
on the Great Northern to £3,187; on the Great Western to £1,460; 
on the London and North-Western to £1,489; on the London, 
Brighton, and South Coast to £231; and on the London and 
South-Western to £850—total, £8,308. But from this must 
be deducted £94, the decrease on the London and Black- 
wall, and £2,479 on the South-Eastern, together £2,573, leaving the 
increase, as above, £5,735. The receipts on the other lines in the 
United Kingdom amounted to £273,575, and for the corresponding 
period of last year to £276,951, showing a decrease of £3,376, 
which, deducted from the increase on the metropolitan lines, leaves 
the total increase £2,359 as compared with the corresponding week 
of 1860. 

The following appointments of naval engineers have been made 
since our last:—K. L. Canney, chief engineer, to the Asia, addi- 
tional for the Sharpshooter; C. A. Bydder, chief engineer, to the 
Asia, additional for the Inflexible; FE. Clements, chief engineer, to 
the Satellite; W. Waterfield, engineer, to the Spider; J. Ritchie, 





engineer, to the Satellite; John Jolly, inthe Hannibal, promoted to | 


engineer; J. Singer, first-class assistant engineer, to the Satellite ; 
W. H. Green, first-class engineer, to the Sheldrake; G. L. Thomason, 
first-class assistant engineer, to the Spider; KE. W, Thomas and 
R. J. Hancock, second-class assistant engineers, to the Sheldrake ; 
William Kelly, second-class assistant engineer, to the Satellite ; 
J. R. Beer, acting second-class assistant engineer, to the Spider; 
J. Edmonds, acting second-class assistant engineer, to the Satellite ; 
George Griffiths, engineer, to the Indus, as supernumerary ; 
F. Lewis, engineer, to the Greyhound, vice Griffiths ; James Leath- 
lean, engineer, to the Indus, for the Sparrow, vice Lewis; G. Bat- 
chelor, acting engineer, to the Cumberland, additional, for the 
Britomart; J. T. Page, first-class assistant-engineer, to the Cumber- 
land, additional, for the Sandfly; George F. Williams, first-class 
assistant engineer, to the Asia, as supernumerary, on the Centuiio 

having been paid off; John M. Smith, chief engineer, additional, 
tothe Meander; George Aitcheson, chief engineer, to the Cumberland, 
William Bi ss, in the Waterman, promoted to engineer; Alexander 
Clarke, first-class assistant engineer, to the Voleano; Charles Bulford 
in the Urgent, promoted to first-class assistant-engineer ; R. C. Old- 
know, second-class assistant-engineer, to the Edgar; J. Wood, acting 
second-class assistant-engineer, to the Spider; Thomas Griffiths, 
acting second-class assistant-enginecr, to the Cumberland, 






us 


supernumerary; William M’Neiil, acting second-class assistant- 
engineer, to the Hogue. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





RIFLED CANNON, 

Srr,—As rifled cannon are at present attracting so much attention, 
perhaps you will think the following worthy of a place in Tag 
ENGINEER. 

The superiority of the smooth bore over the rifled gun for per- 
forating armour plates is a proved fact. 

This superiority arises from the relatively high initial velocity of 
shot from the smooth bore. 

The lesser velocity of shot from rifled ordnance is due to the 
sharp turn of the groove. Now, | have never seen any statement 
as to the rapidity of revolution necessary to ensure accuracy. I 
would, therefore, suggest the construction of a gun which would 
be a mean between the ordinary smooth bore and the rifled gun, 


securing enough of the former to give a high initial velocity to the 
shot, and enough of the principle of the latter to ensure a certain 
amount of accuracy of fire, which, I think, could be done as fol- 
lows :— 


Let a gun be constructed as you suggest 
with a steel chase—a muzzle loader. Let 
this gun be rifled with six grooves, about 
(for a7-in. gun) jin. wide, and }in. deep, 
these grooves to make but the twentieth 
part of a revolution, so thatthey will offer 
very little more resistance to the shot than 
if they were straight. The shot for this gun 
is shown in the enclosed s<etch, showing a 
longitudinal and cross section of the shot, 
which is made of cast iron, with the six 
dovetail grooves “F,” F, cast in it; into 
these grooves are driven endways the pieces 
of brass, “C, C,” C, which fit the groove 
of the gun pretty accurately, at least suffi- 
ciently so to prevent the body of the shot 
touching the chase of the gun, so that the shot rests on, and is 
entirely supported by, those brass slips, the hinder ends of which 
are cut off sharp, as shown, in order that they may scrap out an 
deposit before them in the grooves when the gun is being loade 

“DP” is a dise of very soft iron or copper, slightly too large 
for the bore of the gun; this is hammered slightly hemispherical, 
so that it may go in easily, but its edges will scrape the gun, and 
remove deposit in loading. “D” is secured to the shot by the 
rivet “ E” cast into it. 

As soon as the gun is discharged “ D” is flattened up against the 
base of the shot, so as to fit the chase of the gun air-tight, and 

revent widage. I think this will be found preferable to any 
eaden sabot. It may be fired with safety over troops; it will cause 
no galvanic action, and, above all, it will not lead the gun. Hard 
wood may be used instead uf brass for the groove pieces “ C, C.” 

I think this gun would possess more accuracy of fire than any 
smooth bore, inasmuch as the shot would have a considerable velocity 
of rotation, and it also permits the use of an elongated projectile, 
which the ordinary smooth bore does not. 

Perhaps you can inform me if any means are provided in the Arm- 
strong gun for ramming home the shot tight on the powder, 
very small space between them would be suilicient for the fracture 
of almost any gun, and would, in any case, add to the recoil. 

November 19th. Vv. P. 





THE PATENT LAWS, 


Sir,—I have been much surprised to find that many of my friends 
regard me as the author of the paper on “ Patent Laws,” read before 
the British Association in Manchester. I was not present at any of 
the meetings on that occasion, nor do | know anything of the learned 
professor who happened to bear the same name as myself, 

So far from taking up the pen cither for or against the patent 
laws, I am one of those who are anxiously watching the discussion 
now going on, in order to be able to see where, and to what extent, 
alterations may be effected; for that the laws in question may be 
modified and improved I suppose few are inclined to deny. 

But in any case I cannot subscribe to the opinions advanced by 
Professor Rogers until he shall have adduced arguments of a far 
more practical and weighty character than those contained in his 
Manchester paper for the entire abolition of patents. 


Queen's College, Birmingham, Dec. 3, 1861. T. B. Rogrns. 


Tne Builder states that a new and important yellow pigment has 
been introduced under the name of aureolin. It is said to possess 
the invaluable and long sought for combination of qualities— 
brilliancy, permanency, and transparency. 

Tut Gatway Lixs.—By the Post-otlice report it appears that 
the public loss upon each letter conveyed last year to the United 
States by the Galway steamers was 6s. But the greatest absolute 
loss was onthe West Indian line; £200,000 of the £240,000 subsidy 
being a dead loss. 

Corton CULTIVATION IN VENEZUELA.—Mr. Frederick H. Hemming 
writes from 25, Moorgate-street:—“ Among the numerous countries 
in every part of the world now competing for the honour and the 
profit of supplying England with cotton, the great difficulty is to 
know which to select, as, doubtless, were all fairly appreciated, some 
would be found far superior to others. The advocates of each will 
endeavour to make known and understand the several advantages 
which they respectively possess, and I claim this privilege on behalf 
of Venezuela, a country hitherto so little known, which will be 
found upon inquiry, if not absolutely to be primus inter pares, to be 
entitled to stand very high in the competitive scale. ‘The three 
grand objects are quantity, quality, and cost of freight. A glance 
at the map will show that the ports of Venezuela are as near to 
Liverpool as New Orleans, and as at this time vessels are constantly 
sailing from England to that country with cargo, which find little 
or none in return, freight would always be readily and cheaply ob- 
tained. As to quantity and quality, L have received a letter from 
Mr. Orme, her Majesty’s minister in Venezuela, from which I 
extract the following, merely premising that Mr. Orme has for some 
time bestowed much attention upon this subject, and has con- 
sidered it of sufficient importance to urge it upon her Majesty's 
Government. He says:—Just as it requires much trouble 
to work the gold out of the ore, so does it require unceasing 
efforts to develop, in a busy occupied country like Engl d, 
an idea and an undertaking which, like the present, undoubtedly 
offers an excellent field for the capital and industry of our active 
race. There can be no doubt that cotton can be grown in un- 
limited quantities in this country, and of the best quality if the 
positions be properly chosen. Nor need the civil war, which at 
present exists in this country, interfere materially, if at al!, with the 
cultivation, presuming that war be prolonged, for cotton is not an 
article that either contending party can eat, like éxen or coffee, and, 
consequently, would be left alone. 
precautions could be taken by the 
vation, added to its being fore 











But were iteven consumable, 
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safe. 1 trust, however, that war will not always exist here, and 
that we have seen the worst, after three lous year: of conten- 
tiov.’ 1 refer with peculiar satisfaction to the latter part of 
this extract, comi from such in Usputable aytlorty, as it entirely 
coulirms what | have said to many inquirers on this important 
subject, that, under all the various ) sitical OhaNnEes lah the country, 
‘the rights of foreign persons and ; roperty are invariably respected,’ 
1 have also ofiicial letters by the same mail, fu which Lem authorised 


to state that the Government are pre pared toy concede every pus ible 
advantage and facility for the cultivation of cotton by foreign 
capital wud enterprise, soas to secure a profita!ile result to the under- 
takers.” 
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Tue chief object of this invention, by Thomas Greenwood, of 
Leeds, is to effect an economy in the construction aud in the setting 
up of machinery for sawing wood, This it is proposed to effect by 
giving more compactness to the mechanism, and thus enabling it to 
be set up on asmaller foundation than isat present required to ensure 
the stability of sawing machinery of equal working capacity. Thus, 
instead of working the saw frame by the aid of the usual appliances 
of acrank shaft driven by a strap and pulleys from the motive- 
power engine, and a fly-wheel for equalising the motion of the 
erank shaft, a steam cylinder is set up in an inverted position on 


the top of the framework, within which the saw frame is mounted, | 


and the saw frame is connected directly with the pendent piston rod 
or rods of the inverted steam cylinder. The traverse, therefore, of 
the piston will impart the requisite reciprocating motion directly to 
the saw frame, and avoid the necessity for providing a more ex- 
tended foundation than is required to carry the framework of the 
saw amill, while, at the same time, this arrangement will involve the 
simplifying of the construction of the mechanism. 

Another improvement is to draw back the sav blades after 
the completion of each cut from contact with the wood under opera- 
tion, so that the saw teeth may be clear of the wood during the 
ascent of the frame. 

Fig. 1 shows, in front elevation, the ‘improved arrangement of 
saw trame, the framework being partly in section; Fig. 2 is a side 
elevation with one side frame removed, so as to show more clearly 
the working parts; and Fig. 3 is a plan of part of the valve and 
feed motions. 

A, A, are the upright side frames or standards of the machine, 
connected together at top by a cross-piece B, B, which is firmly 
bolted thereto. Set up upon this cross-piece is the inver‘ed steam 
eylinder C, the pistou-rod D of which projects downward: through 
an opening in the casting B, and is keyed into a socket E, Pendent 
from this socket is the saw frame I, F, which is composed of two 
uprights and two cross-bars; into this movable frame the saw 
blades are keyed in the usual mauner. 
uprights FP, Fy are secured sockets F*, F*, which correspond with 
the sucket E, and through these sockets a round bar E* is passed, 
for the purpose of sustaining the saw frame, and yet leaving it free 
to swing thereon. Atlixed to the opposite euds of this bar E* are 
the sliding pieces G and K, which fit into and work up and down 
in suitable grooves made in the upright frames A, A, and forming 
a slide parallel with the cylinder, Each end of the lower cross- 
piece of the frame Fyis provided with a pivot, upon which are the 
sliding pieces G*, G*. These sliding pieces fit into and work in ver- 
tical grooves furmed in the two upright slides or guide plates H, H, 
which slides are mounted in horizontal guides on the inner 
face of the standards A, A, to admit of their receiving a to-and-fro 
motion, for the purpose to be presently explained, “1 is @ cross- 
piece uniting the two slides H, Hj this cross-piece is cast with a 
socket, into which the end of the piston-rod ot a small steam ey- 
liuder J is keyed. ‘The cylinder J is supported at the back of the 
frame by a cros:-piece A*, which is boited to the lower part of 
the framework, and it is intended to move the slides H to-and-fro 
on their guides, and, by that means, to rock the saw frame on its 
fulcrum rod E*, so as to keep the teeth of the saw blades up to their 
work during the down stroke of the saw frame, and draw them 
away from the work at the completion of every such stroke. ‘This 
arrangement, therefore, will enable the saw frame to ascend to 
repeat the down stroke without the poiuts of the teeth being drawn, 
as heretofore, over the work. 

The to-and-fro motion of the slides H for accomplishing this 
result will require to be very slight; the stroke, therefore, of the 
piston of the cylinder will be proportionately short, and to prevent 
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any undue movement of the slides stops I, L, are cast on the up- 
right frames A, A, whereby the traverse motion of the slides H, H, 
will be effectually limited. 

The sliding pieces K (see Fig. 2) are shaped so as to form a cam, 
and act against two friction bowles mounted on the upper and lower 
extremities of a T-shaped rocking lever M ; this lever is keyed upon 
a horizontal shaft M!, which rocks in suitable journals in the stan- 
dards A, A. ‘To the lateral arm of this lever M is jointed the lower 
end of a connecting rod N, the upper end of which is jointed to an 
arm keyed upon a rock shaft O. ‘This rock shaft carries another arm, 
which is connected to the valve spindle Pof the steam cylinder C. 
On the rock shaft M! of the lever M is keyed an arm M®? (see 
Fig. 3), which carries a stud at its extremity. This stud takes into 
a small sliding piece, working in a slot in the lever Q. This lever 
is mountad upon a stud fixed in the main framing. ‘To one end of 


this lever (see Fig. 2) is attached a connecting rod Q! for actuating | 
e a t=] 


the valve belonging to the small cyliuder J, and in a slot in the 
opposite end of the lever Q ia wounted a stud, which is attached 
to the upper end of a rod Q?, extending to the lever R upon 
the usual feed motion S for moving forward the timber; T is the 
carriage for supporting the timber to be cut, and passing it through 
the saw frame. 





Coats Ciasstriev.—At the Polytechnic Association of New York 
Dr. Stevens said:—“ Practically, the following has come to be a 
division of coal into several kinds or grades—Coals without or with 
but little flaming qualities, or containing but little bitumen, are 
called anthracite; coals emitting a flame for a short period, a semi- 
anthracite, containing 73 per cent. of carbon, and 13 per cent. of 
bitumen; coals containing 50 per cent. of carbon or more, and 
40 per cent. or more of bitumen, with 50 or 60 per cent. of ash, 
bituminous coal ; coal containing a smaller per cent. of carbon than 
bitumen, a cannel coal, and if a sample resembling cannel contains 
more than 40 per cent. of ash, it is called bituminous shale or shist. 
A still further division of the cannel could be made with a clearer 
conception of the great subject. All those cannels containing a 
very small per cent. of asi, say 2 or 3 per cent, and 8) or 90 
per cent. of bitumen, we should call fossil bitumen, and among these 
we should class the famous boghead of Scotland and Albert coals of 
New Brunswick.”— United States Railroad and Mining Register. 

Accents ON Frencu Rattwars.— We find the following in the 
Revue Contemporaine :--“ On the Northern, Strasburg, Western, 
Orleans, and Mediterranean lines of railway, 2,130 trains run every 
day, and the distance performed is altogether 192,000 kilometres 
(iths of a mile each), making a total of 777,450 trains, and more 
than 70,000,000 of kilometres in the year. The number of 
passengers conveyed on those lines in the years from 1850 to 1860 
was about 310,000,000, and during that period the loss of life by 
accidents was 44, or one out of 7,000,000, Does there 
exist a human undertaking where material forces are used in the 
midst of difficult circumstances and with the co-operation of such a 
considerable number of men, which would engage not to make a 
greater number of victim The above figures, taken from official 
sources, have an eloquence which cannot be easily weakened, and 
against which aflirmations too lightly brought cannot prevail. 
What additional force do not these calculations acquire when they 
are compared with the number of carriage accidents which take 





| Government. She will be 24 ft. long 


Turning Savr Water isto Fresu.—-We hear of a discovery 
made at Adelaide which is much more satisfactory than news of 
fruitless, if not fatal, exploring expeditions to the interior of Aus- 
tralia. Mr. Neale of that city, while making certain chemical experi- 
ments, discovered a way to convert salt water into fresh water, by 
simply throwing in substances which produce a violent effervescence. 
On subsidence of the commotion a deposit takes place ; the water is 
filtered off pure and palatable, and is, as our reporter says, preferred 
by many persons to the supply from the waterworks. Should it 
appear that the chemical substances required are inexpensive, and 
that the process is applicable on a large scale, this discovery will 
be particularly useful in parts of the country where salt lakes most 
prevail, and on board ships at sea. We have not heard whether Mr. 
Neal has made known what the required chemical substances are, 
but we commend the matter to the attention of sanitary functionaries. 
Its importance at the present time appears to be greater because of 
the endeavours now making in many places to provide the best 
water that can be got for household purposes. The artesian well at 
Passy, which has been bored to a depth of 577} meters through diffi- 
culties that often hindered the work, and seemed at times insur- 
mountable, now yields water enough to supply half a million of the 
population of Paris. It is remarkable that the opening of this well 
has diminished the supply of water to the one which has flowed 
copiously for many years at Grenelle.—Chambers's Journal. 

Forergn anv, Coronra Jorrmes.— Several French engineers 
under the directlon of M. Bonardial, have made a partial explora- 
tion of the Isthmus of Darien, and are to sail for Darien again next 
month to make a detailed survey of the line for a ship canal 
between the Atlantic and Pacific Oceans.—A letter from Berlin, 
dated Nov. 27, says:--“'The Ministry of Marine is much occupied 
with the coast line of railway, which is of so much importance for 
the defence of the coast. Negociations will be commenced 
with Mecklenburg, then with Hanover, to induce them to co- 
operate in the establishment of this line, which Prussia 
would be inclined to complete even at her own expense. 
The railway is already completed from Konigsberg to 
Dantzie ; it has now to be cuntinued from Dantzie to Stettin, 
and thence to Hamburg through Mecklenburgh, and to the 
port of Jahde, through Hanover.—It is stated that the French iron- 
cased frigate Normandie, now at Cherbourg, has accomplished 
14 French knots per hour during her trial trip.—Letters can now 
be registered to every British colony except Tasmania and 
Vancouver's Island.—A Cape Town communication, under date 
October 21, says:—“* The Cape ‘Town Railway and Dock Company 
unfortunately appear to have given their work to a contractor, with 
whom they have had a dispute, too long even to give an outline of 
in this letter. The matter has come before the Supreme Court, who 
have this morning decided that the company are under their contract 
to take possession of the works, plant, &c., and there is bow every pro- 
spect of its being completed at an early date.”—-An iron-clad frigate 
has been contracted for in Philadelphia, for the United States’ 
5st. beam, and 3Uft. depth 
of hold. The plates of iron with which she is to be clad will each be 
2uft. long, ls8in. wide, and 4}in. thick, ‘The spar deck will be of 
iron, and the guns will be placed on the lower deck. Her armament 














| will consist of sixteen of the largest sized ritled cannon. Over 
/ 9.0 men are now employed in the United States’ Arsenal at 


place in one year in the public thoroughfares of Paris aloue? In | 


1860, for instance, the official statistics inform us that the casualties 
of that kind amounted to 920, which occasioned the death fof 30 
persons, and serious injuries to 579 others. Thus the circulation of 
carriages in Paris has led to almost as many violent deaths in one 
year as the circulation on the French railways in ten years.” 


West Troy, N.Y. Every workshop is crowded to its utmost capa- 
city, and the scene of labour is continued both nigh’ and day. 

Tus Corron Qcestion.—On Friday last there were 264,050 bales 
of American cotton in Liverpool, as against 391,200 at the same 
time last year. The Surats counted 289,030 bales against 98,620 
bales at the same time last year, 
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TO CORRESPONDENTS. 


Vol. xi. of THE ENGINEER can now be had from the office, price 18s. _ 
*,* Covers for binding the volume can be had from the publisher, price 2s. 6d. 
each. 


*,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, d&c., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure eur 
ee er eae excluded as much as possible from this 
column. 


A. C. S. (Ferrol).— We know only of Silver's. 

W. D.— We exnnot comprehend your question. 

K. 8S. D.— Your advertisement will, doubtless, bring a response. 

T. C. (Derby).— Wht are we to notice? Your plan is by no means new. 

M. Brotuers (South Shields). — Address Mr. Thomas Davison, Engineer, 


Glasgow. 

Nortu Moor F. Co.—Messrs. Easton, Amos, and Son, are the makers of 
Appold’s pump. 

R. W. L.—We cannot say, off hand, and should probably have to make a 


lengthy search in order to ascertain. 

DurnaM.—No, the plain cylinder boiler would not raise so much steam, nor be 
as economical of fuel as the Cornish. 

A. B.—Get Haddon’s two shilling Algebra, in Weale’s series, and Professor 
Young's key to the same, price 1s. 6d. 

A. G.—A note addressed to the Secretary of the Armour Plate Commission, 
Westminster, S.W., will reach him. 

A. B.—If brass (9 copper to 1 tin) will not answer for the nut, make it of 
wrought iron, case hardened in the centre hole. 

VENTILATION OF MINES.—A correspondent, G. A., proposes that mines be 
ventilated by the rvrification caused by the repeated explosions of fire damp 
in enclosed cylinders or spaces. The idea may be useful. 


FUSIBLE METALLIC ALLOY. 
(To the Editor of The Engineer.) 


Sin,—Will you kindly convey to your correspondent M. d’A (Nov. 22), in 
answer to his inquiry, that there is a patent alloy, consisting of cadmium, 
one to two parts ; bismuth, seven to eight parts ; tin, two; lead, four, fuses 
between 150 deg. and 160 deg. Fah. 

Further particulars may be learnt by reference to the ‘‘ Chemical News ” 
of November 18th, 1860, H. C. 

Topsham, Devonshire, December 2nd, 1861. 


THE ROOF OF THE MANCHESTER EXHIBITION. 
(To the Editor of The Engineer.) 

Sin,—Your correspondent “ B. G. A.” can hardly have put his question 
toany one here. Manchester can boast of many self-raised men who, by 
enterprise, sheer hard work, and perseverance, combined generally with 
some special talent or acquirement, have worked up from the lower ranks, 
and have established great centres of industry, which will throb with active 
life and usefulness long after their founders’ hands have ceased to labour. 
One of these men is Mr. Wm. Barningham, of Pend] , Manchester, 
who, at the close of the Exhibition in 1857, purchased the roof, and trans- 
ported it to Darlington, where it now covers his new ironworks, which bid 
fair to be the most complete and perfectly arranged works for rail making 
in the kingdom. The roof is, I believe, one of the best and most simple of 
its kind; it is erected on cast iron pillars, and in two spans of 56ft. cach, 
making the total width 112ft., by 400ft. long, but the contrast between the 
ponderous steam hammers, rolling mills, and other appliances for the 
manufacture of iron rails, &c., and the rare and costly works of art, the 
delicate and artistic gems that formerly rested beneath its shade, is most 
striking, and any one that has witnessed both scenes may well exclaim, 
“‘What a change is here,” and should your correspondent ever journey so 
far north he will see to what a good use has been put the roof of the Man- 
chester Exhibition. A MANCHESTER MAN. 

Manchester, D ber 2nd, 1861. 











HIGH-PRESSURE ENGINES. 
(To the Bditor of The Engineer.) 


S1r,—I have read with much interest the account given of Perkins and 
Williamson’s boiler for high-pressure steam in your number of the 22nd 
inst., p. 307, and the experiments, of five hours’ duration, made with it. 
There are, however, some omissions made of important elements for cal- 
culating the real value of the boiler ; for there are no statements given of 
the following particulars :— 

1. What was the temperature in the chimney while the evaporation was 
kept up at 14 or 15 cubic feet per hour? 

2. What was the temperature of the water in the boiler at the commence- 
ment of the five hours’ experiment ? 

3. What quantity of water was in the boiler at the commencement of the 
experiment, and what quantity was fed in during the continuance of the 
experiment, and at what temperature ? 

4. Whether the 390 Ib. of anthracite coal used included the coal used for 
getting up the steam? 

. 5. What pressure of steam was maintained in the boiler during the five 
ours ? 

6. What is the space occupied by the boiler alone with its dimensions? 

I hope you will agree with me in thinking that answers to the above 
qucstions would make the account of the experiment much more valuable ; 
and that Messrs. Perkins and Williamson will have the kindness to give 
them in your columns. 

Are 832 square feet not an enormous amount of heating surface for a 
high-pressure boiler, evaporating 84 cubic feet, or, at the outside, 15 cubic 
feet of water per hour? T. J. E. 

November 29th, 1861. 





A CHEAP COCOA MILL WANTED. 
(To the Editor of The Engineer.) 

Sir,—Among the many articles of domestic utility supplied to the public 
by our manufacturers, there is yet one wanting, namely, a cocoa flaking 
mill, at a price within the reach of the multitude. ‘This is a vital necessity 
to many who take strong exercise, and with whose constitutions the ordi- 
nary beverages of tea and coffee do not agree. Cocoais agreed to be 
the material tor the most nutritious drink, while the article from which 
we have to make it cannot, when in a condition suitable for use, be ob- 
tained in a state of purity. Ihave drank it for years, but could find in 
London, after diligent search, but three vendors who dispensed genuine 
flaked cocoa, While I have been unable to obtain it genuine at any shop 
in some of the principal towns in England. The grocer, having the nuts 
and nibs for sale, and which are generally obtainable, says ** buy them, 
you know they are genuine, good, but you have no mill to grind them, 
neither have | ;” and if I boil them without their being first crushed or 
flaked in a mortar or mill, they may be digested for hours without dissolv- 
ing, while the aroma, being highly volatile, evaporates, leaving a flavour- 
less, brown fluid. Now as in Spain, and the colonies which belonged to 
that country, a man in abject poverty is described as too poor to buy cocoa, 
here a working man is not rich enough to buy a cocoa mill, and he 
cannot afford to spend an hour in preparing his meal, by bruising the cocoa 
in a mortar. 

A coffee mill may be had for a few shillings ; surely there is an opening 
for the cocoa mill for home and export trade. 

Cocoa Would be in more general use but for the vile trash that is mixed 
with it ; even the best contains a large proportion of fecula, while other 
sunples are contaminated with animal fats, weevilly biscuit powder, clay, 
&e., some containing abv ut 10 per cent. only of the genuine article. 

These mixtures must have a far different effect to that production which 
Linnieus called the food for the gods. THEOBROMA CACAO, 


MEETINGS NEXT WEEK. 

INSTITUTION or CiviL Exainrers.—Tuesday, DecemberTJ0th, at 8 p.m. 
Discussion upon Mr. Bailey Denton’s paper “ On the Vischarge of Under- 
drainage, and its Effect on the Arterial Channels and Ontfalls of the 
Country.’ 

CiviL AND MecnanicaL Enotnrers’ Socrery.—Thursday, at 7 p.m., “ On 
the Haddon Tunnel,” by John S. Allen, C E. 

Tur ENGineer can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the agfice on the following terms :— 

Half-yearly (including dou/le number), lds. 9d. 
Yeariy (including tice double numbers), £1 lis. Gd. 

TS credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 

Tue ENGINEER ts registered for transmission abroad. 

Adlvertis men's cannoi be gurraiteed insertion unless delivered b-fore eight 
oclock om Thursluy evening in euch week. The charge sor four linea und 
woder is hulf-e-crown , even ‘ine ufterwards, sixpence. Th: line wverag 8 
nine words; blocks ure charged the same sate Jor the space they jill. All 
singl auvertisements from ihe cvunry mus: be accompanied by stamps in 
puyiment, 

Letirrs reloting to the a lvertisement ant publishing desartment of this prper 
are to be a iuressed to the publisher, MR, BERNAKD LUXTON ; all other Letters 
aud communications to be addresset to the Bditus of Tuk ENGINER, 163, 
Strand, London, W.C. 








THE ENGINEER. 


FRIDAY, DECEMBER 6, 1861. 














OUR IRON-CLAD SHIPS. 


WERE Admiral Sir Charles Napier now alive he would, 
we think, admit that the defensive and offensive resources 
of the country were being at last developed at a rate 
sufficiently rapid to justify the most confident hopes of our 
permanent security. Desiring nothing so much as peace, 
we were never better prepared for war. In but very little 
if any fear of domestic invasion, we possess means also 
which give us every reasonable assurance of success in any 
distant encounter. In the number of our ships, in their 
rate, speed, and the formidable character of their armament, 
in the practical invulnerability of some of them, and, added 
to all the rest,in the patriotism of our navy, other nations 
should discover something to check their readiness to insult 
our flag, however little they may care at heart for the first 
requisites of international intercourse. It may not be 
prudent to despise any enemy, but it requires some pre- 
sumption to believe that the Americans would seriously 
think of opposing their naval force to ours. We should 
have no need to land so much as a corporal’s guard upon 
their shores, and it is difficult to understand what substantial 
defence their coast fortifications would oppose to a prolonged 
fire from a few of our plated frigates, built or building. Of 
these“ships, especially of the “improved Warrior” class, 
now in progress, we cannot have too many. If they cost 
half-a-million or more each, no other nation can build them 
as cheaply, nor produce, nor afford the cost and maintenance 
of as many as Great Britain. The Zimes is already urging 
that the Admiralty give orders for at least three more 
beyond those now 1n hand, and in this recommendation we 
heartily join. With the extra work which is likely to be 
thrown upon the dockyards, these ships would, no doubt, 
as they should, be constructed in private building yards. 
And just as the Warrior was thought to be rather under- 
sized for her service, it might be found that frigates 450ft. 
long, and of 7,500 tons to 8,000 tons would be still better 
than those now in course of construction. Such ships 
could carry, each, 80 of the heaviest guns now used, or 
50 or 60 of even double the present greatest weight, if 
such ordnance be yet found altogether suitable for 
naval service. It appears certain, however, that guns 
must be made of not merely double the present maxi- 
mum weight known in the service, but of 15, 20, or 
25 tons’ weight before any decided impression can be 
made upon the 53-in. plates now adopted for ships’ armour. 
We believe that it will soon be found that the best and 
cheapest armour plates will be those made by the Bessemer 
i by merely melting pig iron and decarbonising it by 

lowing air through it for a few minutes. Those who have 
seen massive bars of this metal coiled and twisted under 
enormous force, into almost any and every form of which a 
mass of ductile lead is capable, will understand how this 
comparatively new material can withstand tests to which no 
ordinary rolled (still less hammered) iron can be subjected. 
And it has, at the same time, a cohesion and power of re- 
sisting penetration, unequalled by any other iron, its own 
tensile strength ranging from 40 to 50 tons per square inch. 
Still further, these plates could be made by this, and only 
by this, process, of any length, width, and thickness, say 
up to 40ft. long, 74ft. wide, 6in. thick, and weighing 30 tons, 
and perfectly homogeneous throughout. And, finally, there 
is every reason for believing that these plates could be pro- 
duced ata good and sufficient profit for £15, or, at the most, 
£20 per ton, instead of £35, as now paid. Bessemer metal 
is no more than decarbonised pig iron, purified without 
fuel, with less than 10 per cent. waste, and almost with- 
out cost for handling, and it is difficult to understand how 
it can be as costly as puddled bars, notwithstanding that it 
possesses excellences which would be vainly sought in 
Lowmoor iron. We trust that Government will, at length, 
commence the manufacture of this material in the royal 
establishments, as Colonel Wilmot had once arranged to 
carry it out at Woolwich, and as the London and North- 
Western Railway are now arranging to carry on the 
process at Crewe. Ly this process we believe that, while 
we should have plates of far better quality than at present, 
we should save enough, in plating a dozen frigates, to com- 
plete a baker’s dozen without additional cost. We have 
heard of an ingenious, but, we fear, costly, mode of convert- 
ing cast iron plates into tough malleable iron armour, which 
mode is simply that of decarbonising highly heated cast 
iron in contact with “red ore,” as is done in entestom, 
in making some of the parts of Hobbs’ locks, and as is ex- 
tensively practised for larger castings in the United States. 
The Bessemer treatment, however, would, we think, be 
found much the cheaper of the two. 

The new ships, the Achilles, the Captain, the Minotaur, 
and the Northumberland, are to be 400ft. long, 594ft. 
beam, and to have a tonnage of 6,815, or 645 tons more 
than the Warrior. It is announced, in advance, and just 
as it was once asserted of the Warrior, that they will have 
thirty-six 100-pounder Armstrongs on the main deck, and 
21 of the same guns on the spar deck, besides two 
200-pounder Armstrongs in the bows,and a pivot gun of 
the same size in the stern. Wedo not see why, however, 
these ships should, nor do we believe that they will, be 
equipped with a battery so much inferior as this would be 
(except only for long range), to even the ordinary 
68-pounder guns. We have aliowed ourselves to be carried 
away with the mistaken idea that, in the costly Armstrong 
guns, we had provided ourselves with ordnance every way 
superior to the old smooth bores, whereas their superiority 
consists only in range and precision; their actual power, as 
siege guns, being inferior to that of cannon made half a 
century ago. Should our ships have occasion to test the 
solidity, whatever that may be, of the masonry of Forts 
Hamilton, Lafayette, and Richmond, in New York har- 
bour, forts which a contributor, by no means critical, to 
this month’s Art Journal, pronounces “ almost impreg- 
nable,” the old smooth bores will assuredly be the guns 





upon which the heavy work must devolve. The Arm- 
strongs have one advantage over the cast iron guns—that of 
inflicting injury, at a far ater distance, upon troops, 
earthworks, and upon timber-built vessels (whenever a 
timber-built ship may happen to be hit at a great distance, 
which, we take it, will not be often), but, for general 
naval service our new wrought iron ordnance is, we fear, 
an improvement in the wrong direction. Having confi- 
dence, however, that a wise Ie ae will secure for the 
four new iron frigates the sameeffective class of armament as 
that now possessed by the Warrior, we may remark merel 

that the armour of the new vessels has been defini- 
tively fixed as 54-in. plates from stem to stern, making 
2,000 tons of plates, instead of 950 tons, as on the 
Warrior. At tne back of this thickness of iron there will 
be 10in. instead of, as in the last named ship, 20in. of teak. 
This increase in the thickness of the plates is opposed, the 
Times informs us, by some of the highest authorities. We 
are only glad that their opposition has not had suffi- 
cient weight to prevent a very wise decision on the part of , 
the Admiralty. It may be that the 4iin. plates are 
practically invulnerable to the guns of the present day, but 
if ever Captain Blakely’s or Mr. Longridge’s propositions 
are listened to and acted upon, we may, and, no doubt 
shall, have guns capable of throwing a 600 lb. shot in at 
one side of the Warrior and out at the other. The resist- 
ance of plates to punching increases only as their thickness, 
as every boiler-maker knows, although somebody has at- 
tempted to make out that the resistance increases as the 
square of the thickness, which can only be the fact with 
regard to bending, as in the case of beams. The Prince 
Alfred 10in. gun, with an under charge of powder, has, it 
appears, already indented a best 4jin. plate to a depth of 
6in., and it will be well if we reserve our opinion as to 
the impenetrability of armour plates until our ordnance 
engineers and gun-makers, both in and out of Woolwich, 
confess that they have done their best. 

It will be upwards of two years, it is admitted, before 
our new iron frigates will be in commission, and it is to 
these, and not to our plated timber ships, on a design 
“taken from the French,” that we are to look for a 
substantial increase of our naval establishment. Consider- 
ing the comparatively small beginning already made, and 
the time required for getting suitable ships ready for 
service, and considering the constant contingencies to which 
we find ourselves exposed in every quarter of the world, 
let us, by all means, have a few more “improved Warriors” 
put in hand. 


ENGINEERS AND CONTRACTORS. 


Ir would be interesting to know how much of our 
practice of engineering is due to the professional engineer, 
and how much to the contractor. In some cases—we will 
not venture to say how many—the latter are the real 
engineers, and the former occupy the merely nominal 
position of intermediate agents between those for whom 
the work is done, and those who doit. As for engineer- 
ing competence, we are much inclined to believe that many 
of the contractors could better dispense with the engineers 
than could the engineers with the contractors. Were the 
latter disinterested, they might, we think, be safely left to 
do their own engineering in a large number of cases. But 
as their interests are by no means identical with those of their 
employers, itappears to be necessary to set over them some re- 
presentative of the latter, and who should not only be com- 
petent to reject their work, but be competent also to do it. 
himself. In America certainly, and, possibly, elsewhere, 
the plan has been tested and abandoned of employing great 
contractors to build railways at so much, gross, per mile, 
“finding everything, and doing their own engineering,” 
the payment being partly cash and partly in shares and 
bonds. It was generally found that the works were 
“ scamped” from beginning to end, so as to make the cash 
payment cover the whole cost, leaving the shares and 
debentures as clear profit, and which a shrewd speculator 
was seldom at a loss to dispose of toadvantage. Yet in the 
construction of a steamship, which requires an amount of 
knowledge and skill by no means inferior to that required 
in the planning and execution of many large engineer- 
ing works, contracting ship builders and engine builders 
are safely trusted to “find everything and do their own 
engineering.” In mechanical engineering contracts the con- 
tractor, indeed, is almost always his own engineer, or at least 
the employer of the engineer. What, then, is the difference 
between a railway and a steamship, that a practice which 
holds good in one case should fail in the other ? It is prob- 
ably the fact that while steamships are things to be repro- 
duced in numbers, all much like each other, there is far 
greater variety of construction inrailway work. Theoriginal 
determination of the route is a matter which requires a 
judgment and skill which the mere contractor has no oc- 
casion to exercise, and for which his pursuits in no way fit 
him. The choice between a direct line across country, with 
heavy cuttings, tunnels, and viaducts, and often steep gra- 
dients, and a longer line accommodating itself to the natural 
features of the ground, the consideration of the character 
of the stations, and general works of construction, and the 
adaptation of the rolling stock to the line, are not, of course, 
matters to be left to a mere contractor, any more than the 
design of a palace or of large public buildings is to be 
left to a working builder. Then, too, works of civil 
engineering cannot, as a rule, be subjected to a pre- 
arranged test, with the convenience and certainty of 
proving a boiler or working a steam engine. Iron 
bridges and girders may be tested, no$ doubt, but it 
would be difficult to say how a contractor could have 
tested Eddystone lighthouse, or the London Docks, or 
even Waterloo bridge. In such works, capitalists and the 
public must throw themselves upon the knowledge, 
skill, and honour of the civil engineer, knowing, all the 
while, that contractors could be found, in plenty, who 
would do the work, tn their own way, for one-half, if not 
one-fourth of what the works in question are actually 
made to cost, and knowing, moreover, that to employ such 
men would, in all probability, prove the dearest policy in 
the end. 

Except, therefore, in the organisation of his men and 
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plant, and in the consequent economical application of his 
resources to his work, the contractor should never get the 
start of the engineer, who should always know how to 
execute his own plans, and what they ought to cost, rather 
than be thrown upon the contractor to know if, and how, 
they can be carried out, and what price he may choose to set 
upon his work. With really good engineering there ought 
not to be the opportunity of contractors making such large 
fortunes as many of them do. Not that we regret their 
success, but the fact that they are so successful is a clear 
proof that they get the best of the enginecrs. How many 
engineers, indeed, are really under the influence of the 
contractor who carries out their plans! “Can you do 
this ?” is oftener put as a question, to the contractor, than 
the simple order, “ Do it, and let it be done so and so.” 
How many of the apprenticed “ young men,” who will 
soon commence to operate upon the capital of the nation, 
are taughi, or have the opportunity of knowing how 
their handsomely drawn and nicely coloured designs are to 
be carried out in practice. “ Ah, well,” we shall be told, 
“these are only matters of detail.” So they are, and 
detail, in engineering, is a very great deal, although not 
everything. A nobleman or a prosperous tradesman may 
employ an architect without knowing or caring whether 
he can work after his own plans. Meritorious design, 
with grandeur and artistic effect, are what the wealthy 
client requires. There is a luxury in building, and, 
it may be, in paying for, a costly house. ‘To own 
such an one is at least a distinction, and cost may 
thus be something to boast of. But, in the case of 
engineering works, commercial considerations must genc- 
rally be paramount to all others, for the fitness and 
security of the work itself become matters of pounds, 
shillings, and pence. At all events, the engineer is 
honourably bound to exercise the greatest prudence and 
economy consistent with the character and requirements 
of the work in hand. This he cannot do if he be not, 
on all points, absolutely independent of the contractor, 
knowing how to conduct every operation for which a con- 
tractor is employed. ‘The sphere of the latter, and that in 
which he may be, and almost of necessity must be, superior 
to the engineer, is in the organisation and management of 
labour. But when he can discover better modes of 
executing work than are suggested by the engineer, the 
latter will find himself at a disadvantage. In this way, 
we apprehend, the cost of engineering works is often 
greatly increased through what must be called the 
ignorance of engineers—often an ignorance of details 


which they are above learning. ‘The old class of 
engineers, among whom was Brindley, working for 
3s. 6d. a day, Smeaton and others were men who 


went thoroughly into every part of their work. 
not contract merely to supply designs, whose authors were 
not permitted to avow themselves, nor were they in the 
habit of throwing themselves upon the skill of their con- 
tractors; and certainly, as we believe, they never made 
unprofessional “arrangements” with them. ‘There is so 
much division of labour now-a-days—one man making it 
his business to exert a leverage upon capitalists, another 
to supply plans to order, a third to manipulate the con- 
tractors, and, perhaps, a fourth to obtain the credit for 
the efforts of all the rest—that it may become difficult to 
say what is an engineer. Engineering is becoming, per- 
haps, as much political as professional, but, as long as it 
remains constructive, we trust that the knowledge and 
skill which should distinguish the profession will be main- 
tained, and that none of the proper functions of the enginecr 
will be delegated to the contractor. 


LITERATURE. 

Lives of the Engineers: with an Account of their Principal 
Works, comprising also a History of Inland Communication 
in Britain, By Samurn SMILEs. 

[First Norice.] 

“Lives of the Engineers”! No, no, Mr. Smiles, not so! 
The title should have been, * Lives of Some Eminent Engi- 
neers,” of which these two volumes are a welcome instal- 
ment ; to be followed, we trust, by others, till we get the 
series complete of those men who, more thin any other 
men, have helped to make these islands of Great ‘Britain 
what they are in their physical attributes, natural and 
acquired, 

Vhat isan Engincer? Technically, one who contrives 
or constructs engines or machines. Professionally, one 
who has been articled to an engineer in charge of large 
works of construction. In the olden time, the technical 
engineer was so both in the right of his own brain, and, after 
times, hands also. In these modern days an engineer is simply 
a convertible term for a man of business who :egulates 
general expenditure and arrangement of works, and hires 
engineering talent from those who possess it, taking credit 
to himself for it as though they were mere copying-clerks 
in his office. The work done is analogous to that of house- 
building, a mere repetition of parts, multiplied more or 
less. Any number of pupils may pay—or their friends for 
them—apprentice fees from £100 to £1,000, and at the end 
of their time be as much engincers, in virtue of the num- 
ber of cigars they have smoked, as barristers may be 
lawyers in virtue of the number of dinners they ‘have 
eaten. ; 

_Engineers proper are something quite other than this. 

Like poets, they are born, and not made by human art. A 
rhymester is not a poct, neither is a drawing clerk an 
engineer, rule he his lines never so neatly. The true Engi- 
necr is he who knows by instinct the true forms of matter 
to apply to given ends, as perfectly as the bee or the 
beaver; and to those instincts the cultivation of 
practice and a wid -spread knowledge of the materials 
furnished by the Creator on ard above and below the 
earth’s surface. These materials it is the business of the 
engineer to.modify in form, by chemical and mechanical 
agency, into secondary creation’s good tor the progress of 
man in that secondary nature we call Art. 

_ In this sense engineers—i.e., men of original minds, of 

inventive faculties—are by no means numerous. ‘Take the 
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Patent Office list of inventors, and the bookseller’s cata- 
logues of poets—small contrivers on the one hand and small 
rhymers on the other, inclusive—and it will be found, on 
comparison, that the poets are the most numerous. We 
do not seck to set up a Watt in comparison with a Shakes- 
peare—we recognise that mind is before matter, spirit as 
greater than mathematies ; but the creative spirit that made 
heat our bondslave and set human muscles free from 
drudgery, and that gave the printing-press to multiply the 
words of the poet to the ends of the earth, was also some- 
thing more than material. The words of the poet are 
much,—Nature’s originality ; but the thoughts of the brains 
that winged those words are Nature’s originality also, albeit 
that the course of time has made their practice a mere 
mechanical formula. 

Engincering is the process which wins the world from 
the wilderness, and converts it to the uses of civilised 
man, making rough places smooth, and unwholesome 
places healthy. The early engineer needed to be what the 
Germans call a many-sided man. He had to invent new 
forms of matter and organise them, and he had also to 
organise men, whom he did not invent, but whom he 
picked out from the crowd by the aid of his perceptive 
faculties. Verily he was a man in his own right, this 
early engineer, and not in the right of cther men. ‘The 
masons of old were men of this class—the teachers of the 
taught, who built churches and other buildings; and the 
millwrights of the last centuries were the real engineers; 
men who could take hammer and chisel in hand, as well 
as square, and rule, and compasses—who gave no orders 
they were not themselves competent to fulfil. Grand men, 
these; the reality, and not the sham, of the earth—great 
by knowing, and not great by hearsay only, as has come 
to pass now. 

The basis of all engineering is the instinctive perception 
of the mechanical principles of gravity and elasticity, and 
their results, cohesion, and disintegration. If a man pos- 
sesses not this instinctive perception he may be an organ- 
iser of men, but he cannot possibly be an engineer in the 
higher sense of the term. And this organising quality is 
not to be despised; it is the quality largely known as the 
business faculty. A man may possess it without the en- 
gineering faculty, but an instinctive engineer must possess 
i extent. The perfect organiser, without the 
enginecr, could do nothing; the engineer, without perfect 
organisation, could do much. He is the originator, and 
therefore it is that the mass of mankind instinctively pay 
him more reverence than they do to the mere organiser, 
for without the originator the earth would be without 
form, and void. It is true that the mass does not recog- 
nise originality until it is veritied by outward success, and 
the originator is held to be a mere “schemer” till that 
point is attained, “ practical men” holding that the great 
“ scheme of creation” was nothing till it was realised in 
the firmament and all that it contains. 

Success in our days is measured by the amount of money 
a man accumulates, and those who are called civil engineers 
have some of them been highly successful. They may, 


| possibly, not be engineers at all; but, if they have the 


reputation, they can get the direction of large works, and 
they can find numerous contractors, who are the real 
organisers, while the real engineers are in the back ground, 
ready to surmount any difliculty that may occur. That 
the public reverences the real enginecring faculty is evi- 
denced by the anxiety which is displayed by pretended 
engineers to obtain a reputation for mechanical skill or 
invention. One man boasts that he is a practical man and 
‘an wield the hammer and chisel; another claims an inven- 
tion that is only his own because he has purchased it; a 
third insists that he is a still more thoroughly practical 
man, for he never uses any new thing till it has been ten 
years in suceessful practice. In truth, it is only original 
minded-men who can judge of originality, and though it 
may be a very wholesome thing to have a drag put upon 
executive practice, the assumption of wisdom maintained by 
the ignorant in high places is all also an evil of great mag- 
nitude. The general result is, that enginetéring has become 
a business rather than a profession, and, as the mass 


engaged in the business dislike innovation, the gravity of 


practice counteracts the ela-ticity of origination. Engineer- 
ing and contracting have come to be almost synonymous. 
The filling a purse by the process of filling up a share list 
has become a higher object of ambition than the study 
how to give mankind another and newer lever over the 
powers of nature or a new element of durability in con- 
struction. The men of old, some of whom are set forth by 
Mr. Smiles, were men in their own right—the modern men 
have largely taken their name in vain. 

Great Britain is, emphatically, the centre of constructive 
progress. It is not without reason. It has coal and iron, 
and other metals and minerals in close contiguity, and it 
has a climate in which, other things being equal, a man 
may perform more and a greater days’ work than in almost 
any other part of the globe. 
men second to none on earth, garnered together from all 
the nations of the earth, because here is found the home of 
freedom, and refuge for the oppressed of all the nations of 
the earth. Whenever freedom raised its head and was 
stricken down in Europe, thence came the best blood to 
congregate here to join itself to the Norse and other blood 
that had, from the first, made Englishmen men of mark ; 
but, to crown all this, the sea has ever been as a wall and 
a defence to the island, while serving the other purpose of 
a water road, the connecting link between the North and 
South. 

The work of Mr. Smiles opens with “ Embanking and 
Draining “—winning the land from the water where nearly 
dead levels, of extent, offered the most fertile and 
lands for the plough, such as Romney Marsh— 

y name, but whose perc 
Was at work to mark the eastward tendency of the shingle 
from Beachy Head to the South Foreland, 
forming natural banks, only requiring to be connected by 


artificial links, just as the men who live on the shores of 
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the North Sea plant stakes in the sand and wattle them 
with straw ropes to encourage the deposit of silt. Whether 
the men who did this work were imported or indigenous, 


It has, moreover, a race of 
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| Rye Harbour and on the Hatield Level. 


matters little. Upon the whole, when the sea was shut out 
from its tidal visits, the land was got more cheaply by this 
mode than by the process of clearing hill forests, and of 
a better quality. 

In treating of the early Thames embankments, Mr. 
Smiles gives us a picture of a time when people needed 
almost to be web-footed, and fish longed to dwell on it. It 
is the history of all rivers running through alluvial ground 
where rain is plentiful. At first the river runs in a 
deep central bed curving round angles of hard ground. 
Gradually the alluvium borne in the water deposits in the 
bed, and raises it, till it makes a lateral overflow, and a 
new course is taken ; and this process is repeated again and 
again till, at the mouth a delta is formed, as on the Nile, 
the Mississippi, the Ganges, the Po, and other rivers, where 
the mouth is a broad estuary, and not confined between 
rocky boundaries. ‘The engineering process is simply an 
imitation of the embankments made by nature, with the 
leaks stopped; and, by this process, the Mississippi, at 
New Orleans, is made to run on its own bed at a very con- 
siderable elevation above the houses. The French term the 
Leveé, literally the “ uprisen,” well expresses this condition. 
In Italy the practice of irrigation from the great rivers ren- 
dered men familiar with the art of river embanking; and, as 
is told by Mr. Smiles, that Henry VIII. imported Italian 
water engincers to repair the banks of the Thames at 
Greenwich. The low lands, even yet insufficiently re- 
claimed, are a great gain to food production, and especially 
for green food, as testified by the Greenwich orchard and 
market gardens, now rapidly becoming things of the past ; 
but the bad and improvident Legislation which permits 
them to become building sites, has resulted in grave 
injury to human health; and, fight against it as we 
may with sewers, it is not practicable to grow therein the 
finest race of men as well as the finest growth of vege- 
tables. As we grow more intelligent the marsh and 
meadow lands of the river level will all be thoroughly 
drained; but the sites of dwellings will be removed 
to the hill slopes rising above the level, which will 
be reserved for gardens and orchards. The highest 
physical nature of man is not to be produced in fens where 
the white fog rolls like air-waves after sundown. Modern 
skill has so facilitated transit that there is no longer any 
need for the ground worker to live over his plants by 
night. North and South London may be connected by 
rails with these mutual garden grounds, spread out wide 
between them on either side a pellucid stream, when the 
attention of the Legislature shall get finally concentrated 
on this only true solution of the problem. Want of cheap 
and facile transit is the only reason why people prefer a 
contiguous marsh to a more distant hill. 

In the year 1621, the paradise of cockney fishermen was 
formed by the bursting of the Thames bank, and the for- 
mation of the lake at Dagenham breach, redolent of mud 
and weeds, and fish, and any quantity of gnats. And so 
a veritable web-footed engineer had to travel far out of 
Holland, hight Cornelius Vermuyden, one whose mother 
was a Worden Dyke, and who was himself born on a dyke, 
and had superintended dyke making from his childhood. 
And the man who sent for him was that very James VI. of’ 
Scotland, and I. of England, famed for his pedantry, for 
his “ counterblast to tobacco,” his dislike of drawn swords, 
and his eseape from the Gunpowder Plot, real or imagined. 
But he was evidently more than all this, for he hada clear 
perception of the value of water as a servant, and its 
mischief as a master, and he had the wit and shrewdness 
to choose those men who could put his ideas in practice. 
And so Vermuyden kept the Thames to his tether by stop- 
ping up the hole in the bank. He came from Holland, 

“ A Jand that lies at anchor, and is moored, 

Wherein men do not live, but go on board ;” 
and, after his Dagenham trophy, he drained Windsor Park, 
and then set to work on Hatfield Chase, at his own risk, 
and that of his friends, for the consideration of one-third 
of the land to be rescued from drowning. And Dutch 
capital came in, but was ill-rewarded by popular riots 
and continuous litigations, which interfered with legitimate 
profits. But how far the Crown, in the bargain with the 
Dutch, had interfered on the popular rights does not appear. 
Cornelius Vermuyden suffered in purse, and was beset on 
all hands, both by Dutch and English, but his webfooted- 
ness remained ; and, after dabbling for a tew years in a 
leed mine in Derbyshire, he made a dead set at the Great 
Fer.>, since known asthe Bedford Level. He entered into 
a con. cact to do the work for a cession of 95,000 acres of 
the reclaim, but so loud an outcry rose against the foreigner 
that the scheme, in that form, was given up. The Duke 
of Bedford and others undertook the work, and Vermuyden 
became their engineer. Subsequently, as funds ran low, he 
procured fresh funds, and became the possessor of a large 
quantity of the land. He did his work, and thought of 
nothing else during the whole wars of the Cavaliers and 
Roundheads, but before he had concluded he had sold every 
acre of land he had gained from the water for his own 
account, whether at Dagenham, Sedgmoor, Malvern, or 
Hatficld, or the Bedford Level, then petitioned Par- 
liament almost as a pauper, and finally went abroad, and 
died, not one shilling the richer for all the land he had 
created for the English nation. 

Long after this, in the year 1707, the great Dagenham 
breach broke out anew, and Captain Perry, a Gloucester- 
shire man, who had served as a lieutenant in the Royal 
Navy, and afterwards became engineer to Peter the 
Great, of Russia, from 1698 to 1712, and made his escape 
from Russia without ever having been paid any salary— 
Captain Perry, after the breach had seemed hopeless, under- 
took to stop it, after the navigation of the Thames seemed 
to be imperilied. He was successful after five years’ 
hard labour, and his whole recompense was the reputation 
1e achieved, which procured him further employment on 








Vermuyden and Perry were both instances of the fact 
that moneymaking is rarely a result of projecting new 


| things—<é é., original things. The qualitics to be admired 


in both men seem to be less engineering than perseverance. 
The writer once held discourse with a Rotterdam innkeeper 
on the comparative conditions of England and Holland. 
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“Why,” he said, “England begins 10 per cent. better than 
Holland, when we have to pay that annually as a tax im- 
ag by nature to keep out the sea.” That is quite true, 

ut the processes are simple. The banks are raised to 
keep out the sea waters, and the powers of nature are used 
in the form of a windmill to pump up the land water, the 

ravity of air formed into wind by the elastic action of 
the sun’s heat, pushing on the mill-sails. Or, in modern 
times, the elastic heat of coal in the steam engine, is made 
to force up the water. The essence of the whole is to 
make a bank impervious to water either by great thickness 
or by a tenacious material. ‘his process is the every-day 
practice of Dutchmen, since they first settled down on these 
swamps, and becomes as simple as ploughing, or any other 
mode of working the earth. Where sluices are used to keep 
out the sea and to permit the land waters to pass, there is 
much mechanical skill required, and this it is that tests 
the skill of the water engineer. The drainage of land, 
where there is an outfall, isnut a matter of great difficulty 
provided the outfall be constant and there be no legal im- 
pediments. Nature is the great engineer. She is con- 
stantly at work breaking down hills and levelling valleys 
by frost and water transit. The snows and bogs are her 
reservoirs for the constant supply of rivers, and which we 
shall be forced to imitate in artificial mode, when we 
have dried up by drainage the natural sources. Were 
there no Irish bogs there would be no Irish rivers, and the 
process of timber clearing in Switzerland has prevented the 
protection of the snow, which now comes down in 
avalanches instead of gradually melting, and makes the 
Rhone alternately a torrent | a dry bed. As drainage 
goes on the rivers of Great Britain will diminish in size, 
save during actual rain, and artificial stores will need to be 
made to supply our waterworks. Doubtless this will be 
done as effectually and more healthily than by the natural 
process, but we cannot ignore it. 


(To be continued.) 


La Guorme a Faitvre.—Private advices from Paris and Toulon 
assert that the armour plates of the iron-plated frigate La Gloire 
have become loosened upon her sides from the ship's working when 
at sea, and that she consequently leaks to such an extent when 
under steam that she is in reality unseaworthy. The quality of her 
armour plates is also suspected to be of a very inferior character to 
those manufactured in this country. ‘This last supposition, it is 
said, has arisen from the fact of two armour plates having been sup- 
plied to the Spanish Government by the firm which manufactured 
those for La Gloire as specimen plates for testing, and which were 
said to be even superior to those supplied to the French Govern- 
ment. The Spanish Government tested the plates after the fashion 
adopted in this country, at 200 yards with 8-in. guns, and the result 
was that the plates broke in pieces each time they were struck by a 
shot.— Zimes. 

EXPERIMENTS AT SHOEBURYNESS.—The Times says, if anything 
were needed to show that the French are still at a loss to make really 
good armour plates, it would be found in the recent offer of the 
authorities at Toulon to the Thames lronworks. When the great 
experiments at Shoeburyness against the Warrior target had 
proved that the plates and the side of the ship generally were prac- 
tically invulnerable to the fire of artillery, no matter how concen- 
trated, the Thames Company were offered their own terms to manu- 
facture 1,000 tons of similar plates for the dockyard at Toulon, This 
proposition the Thames Company declined, alleging truly that they 
had already as many orders of the kind in hand for our Government 
as they could compass. Had only one or two plates been ordered, 
it would have meant nothing more than that the French were 
about to experiment on them as we had done ourselves. But with 
the Protectionist leanings of French dockyard officials, it is not 
too much to presume that after the trial at Shoeburyness they must 
have known that their own armour plates were vastly inferior to the 
Warrior's when they went the extreme length of trying to get for 
themselves no less than a thousand tons of such plates from an 
English firm. The experiments upon the target, the success of which 
Was so unequivocally endorsed by our neighbours, took place 
at Shoeburyness, in the presence of the Lords of the Admi- 
ralty and a large number of naval and military officers, 
scientific gentlemen, and others. The target was a_ perfect 
section of the Warrior's broadside, 20ft. long and 1vft. 
high, made by the Thames Iron Company, of exactly the 
same materials as the Warrior itself. ‘This was erected at 
200 yards’ distance from a battery of six guns—two solid 68-pound- 
ers, three of Amnstrong’s 100-pounders, and one 120-pounder 
shunt gun. Every one knew before the experiments commenced 
that such a target would stand an immense amount of pounding, 
and the chief curiosity was evinced to see how the teak backing 
would support the plates, and, above all, how the rivets in the 
ribs would resist the tremendous concussion. No one, however, 
was prepared for the astounding success of the result that did 
ensue, and which showed itself at the close of the experi- 
ments, during which the target was subjected to every con- 
ceivable ordeal of artillery practice, yet survived comparatively un- 
injured, and practically as invulnerable as ever. The guns were 
fired in volleys of threes, and fours, and sixes simultaneously. Their 
shot were concentrated upon white spots painted on what were sup- 
posed to be the parts most likely to yield. On these the fire of the 
most tremendous missiles—100-pounders, 120-pounders, and even 
200-pounder bolts—were directed, with a force and weight that 
seemed irresistible, but in vain. The shot flew off in ragged 
splinters, hissing through the air, the iron plates became almost red 
hot under the tremendous strokes, and the whole target rang like a 
huge gong, but nothing more. As a rule the 68-pounders left their 
mark in massive dents more deeply than the 100-pounder Arm- 
strongs, but the live percussion shell of either did little more than 
discolour the plates with the smoke of their impotent explosions. 
Two discharges each of three 200 1b. cast iron bolts were fired in suc- 
cession at two different spots, but though, of course, the plates had 
been often struck before in the same place, the additional injury was 
comparatively wifling. A grandjfinal salvo was given with all the 
six guns, trained three on each of the already battered spots. As 
the guns were loaded, each with 16 lb. of powder, this volley, in fact, 
was equal to a 600 Ib. shot fired at the target with Luv lb. of powder, 
The effect of this tremendous trial was to make a gap on one side of 
the target about 15in. long, and Sin. deep, driving the iron, in fact, 
almost into the teak. Some bolts of the plates were also lessened, 
aud the plates themselves began to crack under their long ordeal, 
Yet, strange to say, even under this the strong teak backing was still 
undisturbed, and not even the paint on the rivets had started. In 
fact, as representing the side of a ship, she would still have been 
ae water-tightand uninjured. ‘The tongueing and grooving 
#y which the edges of the plates are dovetailed into each other had 
given way, as we always maintained it would, and some of the 
plates themselves had started outwards as much as an i and a 
half. But the target, as a target, was as good asever. Theve is 
only one possible condition in which the Wa 











wr could be place d to 
2 exposed to a concentrated fire as severe as that to which her sec- 

tion was subjected at Shoeburyness, and that would be if she stranded 

Within 200 yards of the guns of a powerful fortress. Even then, in 

such a last extremity, we are very much inclined to believe the 

Warrior would be quite as formidable to the fort as the fort to 
er. 
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Grants of Provisional Protection for Six Months. 


1999. MontTaGu& WIGSELL, Friars-green, Exeter, Devonshire, “ Improve- 
ments in machinery or apparatus for making plain twisted nails, spiral 
fluted nails, and other similar driving articles of a twisted ors piral fluted 
form throughout or in part.”"— Petition recorded 10th August, 1561. 

2333. Lovis GAbRIEL Aveuste Conproy, Donai, France, “ An improved 
centrifugal apparatus, intended for purifying, washing, drying, moulding, 
or extracting from liquids, substances, or materials of various kinds, 
which are deposited or poured for this purpose in movable baskets or 
boxes fitted in the said apparatus.”—Petition recorded th September, 
1861. 

2466. Thomas Warwick, Birmingham, ‘‘ An improvement in the manufac- 
ture of umbrellas and parasols, and improvements in machinery to be 
used in the manufacture of ambrellas and parasols.”—Partly a comma- 
nication from Charles Augustus Van Kirk, Philadelphia, U.S.—Petition 
recorded 3rd October, 1861. 

2596. James LAwson and Heyry Carter, Woolwich, Kent, “ Improve- 
ments in metal musical wind instruments.”—Petitioa recorded 18th 
October, 1861. 

2625. FRANCIS ALTON CALVERT, Manchester, “ Improvements in engines to 
be propelled by compressed atmospheric air or steam.” z 

2628. FERRAR FrNTON, Fishguard, Pembroke, “ Lmprovements in obtaining 
and treating fibrous substances.”— Petitions recorved 2let October, 1861. 

2647. Joux WiLtiAM WiLson, Barnsley, Yorkshire, * Improvements in 
machinery for digging and cultivating the soil, and in steam engines 
connected therewith, and for other agricultural purposes,” —Petition 
recorded 23rd October, 1861. 

2735. Grorerk Houcrort, Manchester, ‘* Improvements in the construction 
of blast furnaces for smelting ores.” 

2735, LYNALL Titomas, Union-street, Berkeley-square, London, “ Improve- 
ments in rifled ordnance and projectiles.” 

2737. Davip Lang, Skinner-street, Snow-hill, London, “ Improved moulded 
india-rubber boots, shoes, and other like articles."-—A communication 
from General Burnet, Rue de l’Echiquier, Paris. = 

2750. Wituiam Bickrorp SMiru, Camborne, and WiLiAM BENNETTS, 
Tuckingmill, Cornwall, “‘ Improvements in the method of, and apparatus 
for, preventing the injurious effects occasioned by smoke, sulphur, and 
the deleterious gases which escape from stacks, chimneys, calcining 
houses, chemical and other furnaces.”—Petitions recorded 1st November, 
1861. 

2765. Joun CoRBET ANDERSON, Portland-place, Sumner-road, Croydon, 
Surrey, ‘‘ Improvements in apparatus for projecting cricket balls with 
accuracy.” 

2770. WitLIAM THOMAS WesTON, Trafalgar-square, London, ‘‘ An improved 
spring and fastening applicable to gates, doors, and other useful purposes,” 
—Peitions recorded 4th November, 1861. 

2790, FREDERICK GEORGE STunER, St. James’s-road, Brixton, Surrey, ‘‘ An 
improved hygrometer for measuring the humidity of the atmosphere, 
dampness of beds, garments, and for other similar purposes.”—Petition 
recorded 6th November, 1861. 

2704, ALEXANDER WILLIAM WILLIAMSON, University College, Gower-street, 
London, ‘‘ Improvements in the construction of steam boilers.”—Petition 
recorded 7th November, 1861, 

2802, TnomMAs CuuRcUMAN Darby, Little Waltham, Essex, ‘*‘ Improvements 
in the construction of horse hoes.”—Petition recorded 8th November, US61. 

2856. Joskru Vavauan, Birmingham, ‘* An improvement or improvements 
in the manufacture of bayonets, and in apparatus or machinery to be 
employed therein.” 

2864, Joun Lesiiz, Esq., Conduit-street, Hanover-square, London, “ Im- 
provements in the manufacture of gas.”—Petitions recorded 13th November, 
1861. 

2866. ALFRED ORMEROD LipseTT, Manchester, “‘ Improvements in apparatus 
for heating or boiling fluids for domestic or other purposes.” 

2868. WiLLiAM Heap, Ashton-under-Lyne, Lancashire, “An improved 
instrament for cutting pipes and bars of metal.” 

2870. Ronert Heatn, St. George’s-place, Hyde Park Corner, London, “ An 
improvement in umbrellas ard parasols.” 

2872. Grorge HawksLry, Three Mill-lane, Bromley-by-Bow, London, 
“Improvements in apparatus for sounding alarums and actuating 
ventilators.”—Petitums recorded 14th November, 1361. 

2874. CuaRLes HENRY MINCHEN, Manchester, “ Improvements in ventilators 
for railway and other carriages, and for other similar purposes.” 

2s76. JaMES Srrart, Camden-road Villas, Camden Town, London, ‘* Im- 
provements in the preparation of food for hogs, dogs, cats, and poultry, 
and in apparatus for the = 








ame, 

2878. WILLIAM Epwarp Newton, Chancery-lane, London, “ Improvements 
in steam engine governors.”—A communication from Wellington Lee, 
East Nineteenth-street, New York, U.S. 

2880. WERNER Stavuren, London-road, Southwark, Surrey, ‘‘ Improvements 
in the manufacture of brushes, and in preparing certain vegetable fibres 
for such and other uses,” —/’etitions recuorde / Lith November, L361. 

2882. Joseru Bootu, THOMAS WILLIAM CHAMBERS, and JAMES CHAMBERS 
Bury. Lancashire, ‘‘ Improvements in looms for weaving.” 

2854. Marruew Gipson, St. Andrew's Works, Gallov 
Tyne, ‘‘ lmprovements in reaping and mowing machines,” 

2886. Daviv Stewart, Newcastle-on-Tyne, ** Improvements in hydraulic 
cotton presses * worked by steam.,’” 

285s. Joseru Evse and Tomas Goprrey, Mansfield, Nottinghamshire, 
“An improved washing apparatus.”—Pelitions recorded lith November, 
1861. 

2894. Freperick CAESAR Parrow, Manchester, ‘Improvements in machi- 
nery or apparatus for raising and finishing fabrics.”"—A communication 
from Tillman Esser, Burtscheid, Prussia. 

2896. RicHARD ARCHIB Brooman, Fleet-street, London, “ Improve- 
ments in reaping machines."—A communication from Cyrus Hall 
McCormick, Chicago, U.S. 

2398. GUILLAUME PRobpoN-BONNETON and Marrik GUILLAUME PRopoy, 
Thiers, Puy-de-Dome, France, ** Improvements in means or apparatus 
for rolling metals.” 

2900. Grorck Parry, Ebbw Vale Ironworks, Monmouth, ** Improvements 











, Newcastle-on- 








in the manufacture of iron and steel.”—Petitions recorded 8th November, 
lsél. 
2902. James Hemingway, Robert Town, Yorkshire, “ Improvements in 


machinery or apparatus to be used in the working, ‘ winning,’ or mining 
of coal, clay, shale, and other minerals or earthy matters.” 

2908. Richard ARCHIBALD BROOMAN, Fleet-street, London, ** Improvements 
in breech-loading fire-arms.”"—A communication from George White, 
New York, U.S 

2910. Freperick Luke Storr anc MARK TOMLINSON, Rochdale, Lancashire, 
** Improvements in the construction of vessels or apparatus for supplying 
lubricating matter to mechanism,”— Petitions recorded loth November, 
ls6l. 

2912. Joun Henry Jounson, Lincoln’s-inn-fields, London, “‘ Improvements 
in machinery or apparatus for cutting irregular and curvilinear forms m 
wood or other similar substances.”—A communication from Robert 
Marcher, New York, U.S. 

2916. WintiaAM Popmor# Baytiss, The Lloyd's, Madeley, Shropshire, ‘ Im- 
provements applicable to buildings in order to facilitate the extinguish- 
ing of any conflagration which may happen therein.” 

2918. LyxaLL Tuomas, Union-street, Berkeley-square, London, “‘ Improve- 
ments in the mode of manufacturing and constructing wrought iron 
ordnance.” —Petitions recorded 20th November, 1861. 





Invention Protected for Six Months by the Deposit of a Complete 
Specification. 

2940. Micuar. Henry, Fleet-street, London, “ Improved means of render- 
ing steam-tight the opening for the passage of the piston rod through 
the cylinder cover in steam engines, which means are applicable also to 
other parts of steam engines and parts « f other engines, machines, and 
apparatus for the rendering thereof steam-tight and fluid-tight.”—A 
communication from Francisque Million, Boulevart St, Martin, Paris,— 
Deposited and recorded 22nd November, 1861, 





Patents on which the Stamp Duty of £50 has been Paid 

2714. Cuarues Hancock, West-street, Smithfield, London.—Dated 20th 
November, 1858. 

2746. Grorck WiLLIAM Baues, Ipswich, Suffolk.—Dated Ist December, 
1858. 

2339. Groner Ferausson Witson, Belmont, Vauxhall, Surrey.—Dated 10th 
December, 155s. 

2878. Tuomas Moss, Gainsford-street, Islington, London.—Dated 15th 
December, 1558. 

2751. Levi BissEui 

2734. JOUN Cov! 

1853. 

2757. WitniamM Roertson and . 


New York, U.8S.—Dated Ist December, 1858. 
Newark, Nottinghamshire —Dated doth November, 






, 





s Gurnee Orciuar, Dundee, Forfar 








shire .— Dated i bye , Sos 
282. J s Jones Aston, Doughty street, London.—Date i ]7th December, 
1858. 


2772. Rowert Leos, Ashby-street, Clerkenwell, Londen —Dated 4th 
December, 1858 


Patents on which the Stamp Duty of £100 has been paid. 
2404. Water BuuyvELL, New Broad-street, London,—Dated 2oth No- 





vember, 1504. 








2666. Lovis HENRY FREDERIC MRLSENS, South-street, Finsbury, London, 
Dated 18th December, 1854. 
2519. Joun Mason and LeonaRD Kaperry, Rochdale, Lancashire.—Dated 
th November, 1854. 
GroRGE GowLANp, South Castle-street, Liverpool.—Dated 29th 
November, 1854, 








Erratum. 
2936. For ‘*Gole” read “ Cole.” 





Notices to Proceed. 

1821. WinuiaAM Savory and Pavi Haines Savory, Gloucester, ‘An im- 
proved winding apparatus, particularly adapted for steam ploughing, 
winding at pits, quarries, and other such like purposes, "— Petition 
recorde 419th July, 1361. 

1829. Wiutiam Price, Lambeth, Surrey, “ Improvements in tools for cutting 
shives and other conical blocks,” 

1830. Ropert Tuarcukr, Brook Mills, Oldham, Lancashire, ‘‘ Improve- 
ments in lubricators for iubricating the various parts of machinery."— 
Petitions recorded 2th July, 1861. 

1841. Joseri Brartiz, Lawn-place, South Lambeth, Surrey, ‘ Improve- 
ments In arrangements in buildings and ships, with a view to the 
extinguishment of accidental fire therein, and also in the ventilation 
thereof.” — Petition recorded 22nd July, 1861, 

1844. Tuomas Gray, Hill’s Cottages, Union-road, Wandsworth, Surrey, 
“An improved method of preparing flax from old materials for spinning 
and other purposes.” 

184. Rossrt Tuompsox, Charlton, Kent, “Improvements in mach inery 
for cutting wood.”—Petitions recorded 23rd July, 1861 

1895. ALFRED Woop, Lewes, Sussex, “* lmprovements in apparatus employed 
for fermenting purposes in brewing beer, as also for storing beer, and for 
general purposes of fermentation.” 

1809. Ricuaky THRELFALL, Bolton, Lancashire, ‘‘ Improvements in machi- 
hery or apparatus for spinning cotton or other fibrous material.” 

1862. Henxky Cook, Manchester, ** Improved apparatus for punching or 
marking the pattern cards used in weaving figured fabrics.” 

1863. WILLIAM LonematD, Inver, Galway, Ireland, ** Improvements in the 
manufacture of iron.”—Petitions recorded 24th July, 1801, 

1869. Eowanxp Harrrety, Kearsley, Lancashire, ** Improvements in ex- 
tracting copper from its ores.”—Petition recorded 25th July, 1861. 

1si7. WitttAM Wierau., Sheflield, Yorkshire, ** Improvements in the 
manufacture of brushes and brooms.”—/etition recorded 26th July, 1861, 

1880. Ronext. ELMy Garroop, High-street, Chelmsford, Essex, ** lmprove- 
ments in mitre boxes and shooting boards.” 

Issl. JANES Beerkn HERBERT, Newman-street, London, “ Improvements in 
fire-guards. *—Petitions recorded 27th July, 1>61. 

1887. GRORGE STURROCK, Woolwich, Kent, “ Improvements in the con- 
struction of breech-loading fire-arms.”— Petition recorded 29th July, 1861. 
1897, TiioMAS Braprorp, Fleet-street, London, ‘ Improvements in wash- 
ing, churning, wringing, and mangling machines.”—Petition recorded 

30th July, 1801. 

1912. HkNkry Suaw, Lower Ormond Quay, Dublin, “ lmprovements in we 
gas meters ” 

1914. Epwakp JAMES Muyeriper, St. John’s Villas, Adelaide-road, St. 
Jobn's-wood, London, ‘*improvements in machinery or apparatus for 
washing clothes and other textile articles.”—Petitions recorded ist August, 
1801, 

1941. Epwarp DanieL Jounson, Wilmington-square, London, “An im- 
provement in the construction of centre seconds watches,”—etition 
recorded Sth August, 1sti. 

1949. GrorG& Ports, Edinburgh, Midlothian, N.B , “ lmprovements in the 
lear of clastic-steel mattresses.”—Petlition recorded 6th August, 

bol. 

1963. Epwakp Tuomas Hvuenes, Chancery-lane, London, “ An improved 
wheel-barrow wagon.”—A communication from Jean Mathieu Rey, jun., 
Tournon, Ardéche, France.—Pctition recoded 7th August, 186). 

1958. CHARLES Lee and Tuomas Kemp Macs, Birmingham, “ An improve- 
ment or improvements in backing or covering the backs or foundations 
of raised and cut pile fabrics.”—Vetition recorve t 9th August, 1861. 

2001. ANTOINE GARZAND, Boulevart St. Martin, Paris, ** A new or improved 
apparatus for cutting up and reducing dye and other wood.”—Petition 
recorded Lith August, 1861, 

2051. JouN Berukit, hing William-street, London, ‘‘ Lmprovements in the 
manufacture from steatite of journals, axle-boxes, and bearings for 
machinery, axles, and spindles to work in, smoking pipes, buttons, 
crucibies, and pots, for chemical and smelting purposes, and also of a 
jJubricating compound for railway and other carriages,”—Petiion recorded 
1ith August, 1801. 

2453. ANvbiew Wy sy, Allsop’s-place, Regent's Park, London, ‘* Improve- 
ments in fire-arms.”—Pelivion recorded 2nd October, 1861, 

2499. ALEXANDER CHAPLIN, Sackville-street, London, “ Improved combined 
Winding engine boiler and cooking and distilling apparatus, including 
improvements also applicable separately.”—Peition recorded 7th October, 
lsé1 

2525. Tuomas Perer Bennerr and James Couiier, Gilnow Mills, near 
Bolton-le-Moors, Lancashire, ‘* Certain improvements in or applicable to 
self-acting mules for spinning.”—Petition recorded Wth October, 1861. 

2618. PRreveuck Joun Evans, Gas Works, Horseferry-road, Westminster, 
“An improved mode of, and apparatus for, carburetting gases for the 
purpose of illumination,”’—Pelition recorded 10th October, 1861, 

2602. Joun Cowre Heraron and Joun Dean, Rotherham, Yorkshire, ‘* Im- 
provements in the construction of taps or cocks,” —Petitivn recorded 24th 
Uctober, 1861, 

2692. CHARLES STEVENS, Charing-cross, London, “‘ Improved apparatuses 
for indicating escapes of lighting gas from the conveying pipes, and 
determining the precise leaking places of the said pipes.”—A communica- 
tion from Charles Antoine Fournier, Paris. —Peti/ion recorded 26th October, 
isi 

2723. Roper? WauTer Winrikip, Birmingham, ** An improvement or im- 
provements in the manufacture of pulley rods tor curtains, commonly 

called * French pulley rods,’” 

2724 Rosert WALTER Winrikip, Birmingham, ‘An improvement or im- 
provements in ornamenting metallic bedsteads and other articles of 
metallic furniture.”—Petivions recorded 80th October, 13861. 

2750. Grornge Davis, Serle-street, Lincoln’s-inn, London, “ Improvements 
in fire-aris and ordnance.”—A communication from Benjamin Frankiin 
Joslyn, Stonington, Connecticut, U.8.—Petition recorded Oth November, 
1861. 

70%. Joun Hancock, Nottingham, ‘ Improvements in the manufacture of 
looped tabrics, and in machinery to be employed therein.”—Petition 
recorded (th Novewber, 1361. 

2313. Gworak Simpson, Glasgow, Lanarkshire, N.B., “ Improvements in 
boring apparatus, such as is used for mining purposes,”—Petition recorded 
wth November, 1861, 

2875. Wittiam Epwarp Newton, Chancery-lane, London, “ Improvements 
in steam engine governors.”—A communication from Wellington Lee, 
East Nineteenth-street, New York, U.8.—etition recorded 16th November, 
Isl. 

2905. RicHARD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improvements 
in breech-loading fire-arms.”—A communication from George White, New 
York, U.8.—etdion recorded 19th November, 1861. 























Ani notice is herevy given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued, 





List of Specifications published during the Week eading 
30th November, 1861. 

976, 9d. ; O77, Od. ; 978, Td. ; 979, Sd.; 980, Td. ; 981, Gd. ; 982, Gd. ; 683, 
Bd. ; O84, Is. Lod. ; O85, 3d. ; YS6, Bd. ; 987, 7d. ; Gos, Sd. ; YS¥, 6d. ; BVO, 3d. ; 
OY1, Ud. ; Yur, Bd. ; Y¥S, Td. 5 YY4S, Sd. 5 995, Sd. ; 9G, 3d. ; YB7, Sd. ; 9B, Bd. 5 
YOY, Gd. ; LuvW, dd. ; iWul, 3d. ; LUUY, Gd. ; L003, ed. ; L004, Bd. ; 1005, Is, 4d. 5 
1006, Bd. ; 1007, Bd. 5; loos, Sd. ; LOWY, Gd. ; 1010, od, ; LOLI, 3d, ; 1012, Od. 5 
lvls, Bd. 5 LOI4, Sd. 5 1015, 3d. 5 LOLG, 1s, Bd. 5 1017, 4s, 4d, ; 1015, 3d. 5 1019, 
Bd. ; LUZU, Td. ; 102i, Bd.; 1OZZ, Vd. ; 1023, 3d. ; 1024, Sd. ; 1025, Gd. ; 1026, 
Bd. ; lov, is. 4d. ; Juz, Is. 4d. 5 1029, Is. Sd. ; 1080, Bd. ; 1031, Od, 5 1032, 
Bd. 5 1088, Yd. 5 1054, Sat. 5 1035, 3d. ; 5 10387, 10d, ; 1038, Od. ; 1039, 
10d. ; 1040, 31.; 1041, 1s. 2d.; 10 1. ; 1044, 3d. ; 1045, Is, 4d. 5 
1046, Sd. 5 L047, Bd. 3 1048, Bd. 5 1049, Bd. ; 1050, Od. 5; 1051, Lod, ; 105%, 3d. 5 
1003, od. ; lWod, od.; 1055, Td. ; 1050, LOd.; 1057, Js, Id. 5; 1058, Od.; 
105Y, Is. dd. 




















*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by hun of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-oflice order, made payable to him at the Post-oflice, High Holborn, to 
Mr. Bennet Woodcroft, Great deal Patent Vilice. 





Moxey Oxvers —-It is understood that the money order system is 
to be extended to Australia and the Cape. 

‘Tue Merrorouiran Raiway Excixes.—By an accountina morning 
paper, it appears that it is “ by damping the ends of the tubes ” that 
the Underground railway engives are prevented from smoking. 
What becomes of the draught ? 
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ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly 
Tus EnGinzer, at the office of her Majesty’s Commissioners of Patents, 


Ciass 1.—PRIME MOVERS. 


(Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c.) 
1224. T. C. Bontet, Camberwell, “ Obtaining and applying motive power by 
asro-hydraulic means.”—Dated \4th May, 1861. 

This motor, which the inventor calls “ aero-hydraulic,” has for its basis 
the employment of air and water in their natural condition, and its 
principles are, First, the pressure exercised from the lower to the upper 
part by the fluid in accordance with Pascal's principle; Secondly, the 
application of the hydrostatic paradox; and, Thirdly, new principles 
discovered by the inventor himself. The apparatus consists of a certain 
number of impervious air chambers fixed on a movable axis in the centre 
of a tank full of water. The air chambers te with each other by 
means of tubes, which allow the air to circulate when the fastenings fixed to 
the tubes or the air chambers are open,—Not proceeded with, 








Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
NE88, fC. 

1222, A. J. Hiupeprann, Berlin, ‘ Propelling and steering carriages.”— 

Dated 14th May, 1861. 

This apparatus for propelling carriages consists of a pair of treadles from 
which motion is transmitted to a crank axle by chains passing from the 
treadles to the crank pin; the treadles are parallel to the crank axis, so 
that the chain has to be passed around’pulleys to allow of the chains 
passing at right angles to the crank pin.—Not proceeded with. 

1258. T. Dunn, Pendleton, Manchester, “ Impr ts in hinery and 
apparatus for altering the position of locomotive engines, carriages, and 
goods, and preventing injury and accidents on railways.”—Dated 17th 
May, 1861. 

This invention cannot be described without reference to the drawings. 


CLass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
1216. A. C. Vautier, Charenton-le-Pont, Paris, ‘ Obtaining fibrous 
materials and paper pulp from various trees, shrubs, and plants.”— 

Dated 13th May, 1861. 

The objects of this invention are, First, to produce silk, or a fibrous 
material resembling silk, from the mulberry tree, without the intervention 
of the silkworm. Secondly, to produce fibrous materials of silky and other 
character from various other trees, shrubs, and plants. Thirdly, to obtain 
paper pulp, For these purposes the patentee operates on the trees, shrubs, 
or plants, or on the bark, rind, or leaves of the required part or parts 
of the trees, "shrubs, and plants, in a moist, wet, or damp condition, pre- 
ferring to carry on the process as continuously as possible. 

1225. J. BuLtoven and J. BuLtoven, Baxenden, near Accrington, “ Looms.” 
—Dated 14th May, 1861. 

The patentces claim, First, the employinent in each loom of one or more 
thin strips of metal or other material, each having a projection which passes 
through the spaces of the reed, for the purpose of cansing the stoppage of 
the loom when there is no weft, or when the weft is broken ; Secondly, 
the employment in weft stopping motions of an improved weft fork with 
one prong larger than the other, and also the short fork with the conducting 
wire; Thirdly, the employment in temples for looms of an extra comb or 
pointer at each side of the cloth, the mode of giving them motion by means 
of levers and tappets, and also the inclined positions of the teeth of the 
combs or pointers ; Fourthly, the improved modes of giving motion to the 
rollers of the temple; and, Fifthly, the several combinations of parts 
described in connection with the weft motions and temples. 

1: G. 8. Goovaun, Brighouse, Yorkshire, “ Wire card covering for 








carding tow, flax, &c.’—Dated 14th May, 1861. 

This invention has reference to improvements in wire card covering for 
which letters patent were granted to the present patentee on the 19th 
December, 1859 (No, 2883), in the specification of which itis shown that, 
in order to place and secure angular or sectoral wire pins or points in proper 
position, the wire is formed into staples. The patentee has now found that, 
by making the holes in the wood lags to correspond with the form of the 
wire, or of form similar to the peculiar section of the wire, and in suitable 
position, he can place and secure pins or single points in proper positicn 
without first forming the wire into staples, This invention is performed or 
carried into practice by first perforating or making round holes of suitable 
size in the lags in the usual manner by drilling or boring tools, and the 
angle is afterwards produced by means of tools of similar shape or form and 
size in cross section to the peculiar section of the pins to be inserted. A 
series of such tools is properly arranged and fixed in a frame, and recipro- 
cating motion communicated to them by which the holes are slotted or cut 
out to the form and size required in angular order. The pins are then 
driven tightly into the holes, the form thereof guiding and holding the pins 
in proper position, 

1235. J. WooueRr, Bradford, ‘ Apparatus for drying textile fubrics, de.” — 

Datel 15th May, 1861. 

This invention relates to means or apparatus for applying and combining 
steam and currents of air for the purpose of drying textile fabrics and 
muterials more advantageously than it has been done hitherto, by distri- 
buting the heat over comparatively larger surfaces, and by continually 
bringing fresh parts of the material to be dried in contact therewith, and 
subjecting such fresh parts or sides of the material to be dried to a current 
or currents of air created by a fan or fans fixed at convenient places in or 
near such apparatus, The patentee effects this in chambers or compart- 
ments formed around a hollow axle, the sides of which chambers or compart- 
nents are also made hollow of sheets or plates of iron, tin, copper, or any 
other suitable metal, for the purpose that the steam which is introduced 
through the hollow axle may, by means of suitable openings, rise into every 
one of the sides or hollow plates forming the above mentioned compartments, 
thereby heating them and producing a large heated surface. 

qnemeaae 


Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, gc. 


1232. J. Howarp and E, T. Bousrieiy, Bedford, * Apparatus to be employed 
in steam cultivation.”—Dated 14th May, 1861, 

The object of this invention is to increase the efficiency of apparatus em- 
ployed in steam cultivation when wire ropes are used as the medium of 
propulsion for the ploughs or cultivators. The First improvement relates to 
the means employed for transmitting rotary motion from the steam engine 
to the windlass. The Second improvement relates to a mode of reducing 
the vibration of the drawing shafts of windlasses when in use. The Third 
improvement relates to the construction and use of the snatch block which 
is employed for guiding the wire rope along the field. The Fourth improve- 
ment relates to a mode of facilitating the working of Norweg.an harrows, 
rollers, and clod crushers, by steam power.—Nvt proceeded with 
1212. W. E. Newton, Chancery-lane, London, ** Machinery for cutiing cho.” 

—A communication.—Dared 1ith May, 1861. 

This invention consists, principally, of a novel mode of arranging, con- 
structing, and operating the cutting instrument, which is made with a 
straight edge, and is fitted or secured in a holder to which a reciprocating 
diagonal motion is communicated from the driving shaft. The knife holder 
is suspended by its ends from links or arms with fixed centres ; on one end 
of the tly-wheel or driving shaft there is a crank, which is connected to the 
knife-holder by a link, so that, as the crank rotates, a drawing cut in a 
downward diagonal direction is communicated to the knife or cutting in- 
strument. ‘The straw or substance to be cut is placed in a trough as usual, 
and is fed forward between a pair of nipping rollers, the upper one of 
which may rise a littl. A horizontal movable mouth-piece is also em- 
ployed, which, when the straw or other material is to be fed forward to the 
cutter, is lifted by an arrangement of levers actuated by gearing connected 
with the driving shaft. The feed motion is actuated by a portion of the 
sane gearing.—Not proceeded with, 

1247. C. Stevens, Charing-cross, London, * Mills."—A communication.— 
Dated lth May, 1861. 

This invention relates to certain improvements in mills by which increase 
of power is gained, a suving in the construction is effected, and the mill, 
not being worked by either wind or water, may be placed in any desired 
locality. The machine driving the mill consists of a driving shait, which is 
put in movement by one or more men or horses, and connected with a ver- 
tical shait, working at its top in bearings and resting in a socket at its 
base. ‘The vertical shaft gives movement by means of a bevel wheel to 
a horizontal shaft, which is furnished at one end with a pinion, and, at the 
other, with a dram or toothed wheel, over which an endless chain of buckets 
yeesses ; this shaft rests on two bearings, one at its end, and the other near 
the pinion above mentioned ; the endless chain of buckets passes over, and 
gears on, the drum of the horizontal shaft, and receives shot or other small 
weighty substances from a lower receptacle, into which it falls from the 
driving Wheel, and rais:s it to an upper receptacle, whence they fail on the 
driving wheel ; the upper receptacle for receiving the shot has a slope of 


about 20in. to the 3ft., and the shot is brought up by the chain of buckets 
and falls from the upper receptacle on the driving wheel in place of water. 
The driving wheel is made similar to an overshot water wheel, and turns 
ona shaft which gears with the vertical shaft of the mill by means of a 
bevel wheel. A drum is adapted and serves to maintain the weights in 
the driving wheel till they have descended to the bottom ; a lower recep- 
tacle receives the weights falling from the driving wheel, and conducts 
them into a division which is separated from the lower recep- 
tacle, and is fed by means of a shovel. The lower receptacle has a slope of 
20in. to the yard. The substances used to take the place of water 
in the overshot wheel are shot, or metal of similar size. The vertical shaft 
of the mill is furnished with a pinion which gears with a bevel wheel on 
the shaft of the driving wheel; the shaft of the driving wheel rests in a 
bearing at each end. The vertical shaft works in bearings at its top end, 
and rests in a socket at the foot. The vertical shaft last mentioned 
puts in motion the grinding stones, which are arranged as in ordinary 
mil!s, 





Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 
1269. A. C. Ponton, Arlington-villas, Clifton, “ Combining together siliceous 
powder, into solid masses of any form, by means of sulphur.”—Dated 18th 


May, 1861. i ey 
The siliceous stoneware factured ding to this invention is com- 
posed of ground flints, ground quartz, or lynn sand, or tripoli, or siliceous 





1311. R. A. Brooman, Fleet-street, London, “ Portable, working apparatus,” 
—A communication.—Dated 23rd May, 1861. 

‘These apparatuses consist, First, of a hollow upright, screwed or other- 
wise fixed on a stand ; upon the upright is a sliding collar, adjustable by a 
thumb-screw, and formed with an eye for the reception of a pintle formed 
in a piece with or fixed to an openwork plate or frame for the support of 
pots, pans, or of other articles requiring to be exposed over the fire. Some- 
times a rod or bar, having hinged to the top of it a circular or other shaped 
disc to serve as a table or as a screen, is inserted in the hollow upright, and 
is adjusted to the height required by means of a pressure screw. The 
second apparatus consists of a stand carrying two frames, each of which 
supports a cranked upright, terminating at ~~ > an eye through which a 
horizontal bar is passed. On each of these bars is a running collar for 
supporting a plate or frame for holding articles requiring to be exposed to 
the fire, similar to the plate just mentioned. 


Ciass 8.—CHEMICAL. 

Including Special Ch 1 and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

1238, J. Ritey, Hapton, near Accrington, ‘* Materials to be used in the process 

of dyeing and printing.” —Dated 15th May, 1861. 
According to this invention, instead of mixing stannate of soda with other 
materials to make a compound salt for the purpose of calico printing or 
dyeing, the inventor makes a compound salt by mixing tungstate of soda, 











powder from any other source, and as much melted sulphur as is 'y 

to unite the siliceous particles together, and form them into a mass adapted 

to the various purposes to which the ware may be applied. Any colouring 

matter may be added to the mixture of silica and sulphur to alter or vary 

the tint of the ware.—Not proceeded with. 

1272. J. W. Greaves, Port Madoc, Carnarvon, ‘* Dressing slates.”—Dated 
18th May, 1561. 

This invention relates to an improved construction, arrangement, and 
combination of machinery or apparatus for dressing slates, whereby accom- 
modation is afforded for two workmen at the same machine, thus producing 
double the amount of work hitherto plished in hines of this 
description. According to this invention the cutter or cutters is or are 
mounted at a slight angle or inclination to the axial centre line of the main 
shaft of the machine upon a pair of holding discs or frames. The cutting 
edges of the cutter or cutters are in opposite directions, so that, by impart- 
ing a circular reciprocating motion to the discs, they will alternately act 
upon and dress the edges of the slates which are presented to them upon 
stationary cutters or knives at each side of the machine. The reciprocating 
motion of the dises and their cutter or cutters may be derived from a revolv- 
ing crank or cranks driven by a pulley and band, and acting upon a lever 
arm or arms fast on the main shaft, or 4 any other convenient mechanical 
contrivance. The different sizes of the slates are gauged by suitable gauges 
on each side of the machine. 

1299. S. P. Matrnews, Wolverhampton, ‘* Door-locks, lock-spindles, and 
knobs.” — Dated 22nd May, 1861, 

This invention consists, First, in obtaining additional security by change- 
able guards contained in a portable box, which said box can be applied to 
any other door-lock. Secondly, in having self-adjusting spindles with slide 





or any P is of tung or tungsten acid, with stannate of soda, and 

other materials as heretofore used, the said tungstate of soda, or compounds 

of tungsten or tungsten acid, not having hitherto been used for these 

purposes.—Not proceeded with, 

1223. W. Cuark, Chancery-lane, London, “ Manufacture of steel."—A com- 
munication.—Dated 14th May, 1861. 

The patentee claims the simult purification and conversion of iron 
by calcining it in the presence of co: , or other hydrogeneous or azoted matter 
in combination with a carbonate alkali, or other substance capable of absorb- 
ing sulp tted hydrog 
1266. W. CLARK, Chancery-lane, London, ‘‘ Manufacture of artificial 

alzarine.”—A communication.—Dated 17th May, 1861. 

The inventor prepares artificial alizarine by the following process :—He in- 
troduces into a capacious reservoir a mixture of binitro-naphthalina, dissolved 
in concentrated sulphuric acid and granulated pewter, and heats it until some 
white vapour appears therein. A quick reaction is manifested : the mixture 
becomes black, and increases in bulk. When the reaction is completed he 
treats the doughy mass with a quantity of boiling water, and filters it. By 
cooling the filtered liquor some alizarine settles, and there remains in the 
filter a large amount of alizarine, which can be dissolved in caustic car- 
bonated alkalies, and again precipitated by an acid ; all the sediment or 
deposits thus formed are placed together, and then sublunated or crystallised 
in alcohol, In this manner he obtains alizarine quite pure.—Not proceeded 
with, 

1276. F. O. WARD, Hertford-street, Mayfair, ‘‘ Improvements in manufacture 
ing manure, and in obtaining accessory products."—Dated 18th May, 
1801. 











The patentee claims, Firstly, the mixed method of separation, partly 





crabs, Which prevent the possibility of stealing the outer knobs (a 

and increasing evil), and to prevent such depredations is the origin of the 

aforesaid improvements.— Not proceeded with. 

1280. W. C. Forster, Gibson-street, Lambeth, “ Bricks and slabs impervious to 
damp.”—Dated 20th May, 1861. 

The object of this invention is to produce bricks or slabs glazed or vitrified 
in the interior, and thereby to render them perfectly impervious to damp, 
and at the same time, by avoiding glazing the external surfaces, to preserve 
the adhesive properties of ordinary bricks or slabs. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 


1244. F. N. Gisporne, Adelaide-place, London Bridge, ,“ Blectric targets.” — 
Dated 16th May, 1561, 

This invention consists of three principal parts, viz., First, the target 
or apparatus which it is intended the bullets or projectiles shall strike when 
fired from the rifle or gua; Secondly, an electro-galvanic apparatus whereby 
the blow of a bullet or projectile on any part of the target is made to set in 
action certain apparatus, and transmit to another apparatus signals in- 
dicating that the projectile has struck the target; Thirdly, an apparatus 
indicating not only that the target has been struck, but also pointing out 
the particular part of the target that has been struck. In connection with 
this part of the invention there is also a contrivance for recording or print- 
ing on paper or other substance the hits that the marksman makes, and the 
particular part of the target that has been hit at every shot. This invention 
cannot be described without reference to the drawings. 

1275. J. Hueues, Newport, Monmouthshire, ‘* Improvements in plates to be 
used in ships and other structures for receiving armour plates or bars, 
and in the means of fixing such armour plates.”"—Dated 18th May, 
1861, 

This invention consists in rolling plates with three or more projections or 
ribs, by preference in the direction of the length of the plates. The patentee 
then planes across the ribs, and removes part thereof, so as to leave the 
projections or ribs in the form of dovetail tongues, that is, with the sides 
angular and undercut. He then fits correspondingly grooved armour plates 
into the recesses left between the tongues in the plates, and secures them 
by keys which are driven in to fill the whole space between every pair of 
tongues not occupied by the dovetail tongue on the armour plates. The 
tongued armour plates may also be secured by bolts or rivets. 

1285. M. Scorr, Parliament-street, Westminster, ‘* Ordnance.”"—Dated 20th 
May, 1861, 

This invention consists in accurately fitting together a number or pieces 
of ordnance formed and bored separately, and securing them in such manner 
that their axes may be parallel the one to the other, provision being made 
for firing them simultaneously, The invention also consists in combining 
hydraulic apparatus with the mass formed by securing together several 

vieces of ordnance in such manner that, by means of it the said mass may 

ye rapidly traversed, run out and in, and elevated or depressed as required, 

—Not p oceeded with. 


—— 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Muswal Instru- 
ments, Lamps, Manusactured Articles of Dress, $c. 
1248. W. R. Bowpitcn, Saint Andrews, Wakefield, ‘ Safety and other lamps.” 
—Dated loth May, 1861. 

This invention relates to improvements in safety and other lamps, and 
has for its object the obtaining an improved light. The patentee employs 
two flat burners so placed that the flames arising from them must touch at 
the edges or narrow sides and form one flame. He prefers to place these 
burners a quarter of an inch apart, and at an inclination towards each other 
of about 72 deg. A small notch about an eighth of an inch deep is cut at 
the top of each narrow side of the burner. The burners are, in all cases, 
better if made tapering, so that the bottom part within the lamp is rather 
larger than the top part next the flame. This allows the oil to ascend 
easily. Instead of placing the burners vertically, as in ordinary Jamps, he 
places their flat sides inclined, both in the same direction, at an angle of 
7u deg. from the vertical line. 

1260. S. Pitts, Cutherine-street, Strand, London, “ Billiard and bagutelle 
tables.” —Dated 17th May, 1861. 

This invention has for its object the readily converting a billiard or 
bagatelle table into a dining, supper, or ordinary table, and is effected by 
applying hinges, or other suitable contrivance, to the cushion frames, so 
that they can be turned down under the table, or taken off and removed, so 
forming an ordinary table; and by raising them again, and fixing them 
upright and secure either by screws, levers, or brackets, the table is again 
converted into one for playing billiards or bagatelle upon it as the case 
may be. 

1270. G. NEVILL, Birmingham, ** Sacking of bedsteads, dc.” —Dated 18th May, 
Isel. 

The patentee claims constructing the sacking of bedsteads, couches, and 
similar articles of laths or bars extending longitudinally from end to end of 
the framing of the bedstead or other article, the said laths or bars being sup- 
ported only by the ends of the bedstead or other article to which they are 
attached, He also claims making the sacking of bedsteads of two, three, or 
more rectangular movable frames constructed and used as described. 


1293. W. P. Dears, Bulu-street, Liverpool, ** Pianofortes."—Dated 2.8t 
May, 1801. 

For the purposes of this invention a tie-rod is applied to one or more of 
the bars of the sound board of a pianoforte, in sucn manner as to tend to 
draw such bar or bars into a bent form. Provision is made by means of 
screw nuts to apply any degree of tension by means of such tie-rod to the 
bar to which it isappiied. On the bar of the sound board are fixed two 
brackets or projections at a distance the one from the other, and, by pre- 
ference, these brackets or projections should be equi-distant from the 
bridge. The tie-rod is passed turough these brackets or projections, and 
on one or both of the ends of the rod a screw is formed to receive a screw 
nut, so as to obtain the desired degree of tension. In some cases the 
patentee applies a spring between the screw nut and the bracket or projec- 
tion, by which the stram is rendered elastic, 
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wet, partly dry. Secondly, the use of an earthy basic solvent, preferably 
lime, for the disintegration and separation, more or less complete, of the 
animal portion ef mixed fibrous material. Thirdly, the improved beating 
apparatus characterised by the peculiar features defined, with reference to 
other of the means and appliances set forth. 
1309. J. H. Dart, Church-court, Clement's-lane, London, ** Paper.”—Dated 
23rd May, 1861. 

The inventor proposes forming paper pulp from the leaves which cover 
the ears of Indian corn, and which may be obtained in unlimited quantiti 
—Not proceeded with. 


CLASS 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 


1273. D. G. Fitzakraup, Cambridge-stret, London, “ Obtaining electric 
currents for telegraphing purposes.”—Dated 18th May, 1861. 

In forming a voltaic series fur the purpose of obtaining an electric 
current for telegraphic purposes, the inventor uses the earth as one of the 
battery cells of the arrangement. He, therefore, places in electrolytic 
contact with the earth a pusitive and a negative voltaic element at any 
required distance from each other, and he employs this voltaic couple in 
conjunction with an ordinary or any galvanic battery in the following 
manner :—He connects the positive element in the earth with the positive 
terminal of the battery. One of these connections is established by means 
of the wire through which signals have to be transmitted. He prefers con- 
necting the positive element in the earth to the positive terminal of the 
battery. The elements in contact with the earth may be similar to those 
contained in the battery cells, and similarly exerted by means of porous 
vessels containing the exciting fluid. He occasionally employs a voltaic 
battery in connection with the earth couple at both instead of at one of the 
stations.—Not procecded with. 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


1233. J. Cuepesy, The Grove, Great Guildford-sireet, Southwark, ‘‘ Glass 
rollers, plungers, and pipes, applicable to pumps, Se.” —Dated 14th May, 
1861. 











In order to manufacture glass rollers which are applicable to the 
callendering and glazing of fabrics the patentee proceeds in the following 
way :—He first provides a cylindrical mould of cast iron, of a diameter and 
length corresponding to the size of roller required to be produced. Into 
this mould he fits a piston, which forms a movable bottom to the mould, 
and its rod is made of a suitable diameter to constitute the core of the 
mould. This core he elongates, so that it may work in a guide carried by a 
bracket arm attached to the mould, and be thereby steadied in its vertical 
movements. On the top of the mould he fits a funhel for facilitating the 
filling of the mould with molten glass. The mould being thus fitted, he 
draws up the false bottom or piston to near the top of the mould, and pours 
in the molten glass, As the space fills he gradually depresses the piston, 
continuing at the same time the pouring of the glass. By this means he 
ensures a sound casting, which is otherwise very difficult to obtain. The 
hollow roller thus formed he anneals, by preference, in the mould in an 
ordinary annealing oven, and it is then ready for mounting upon its axle. 
This he effects by passing a wrought iron axle through the roller, and 
securing it thereto by cement. ‘The centring of the axle he ensures by 
setting it in position by means of wooden wedges, and he then applies the 
cement, that which he prefers using being what is known as Keene's 
cement. When the cement is set he withdraws the wooden wedges and fills 
up the space they occupied by cement. The roller thus mounted he next 
applies to a lathe, and turns down its periphery by means of blunt tools, 
with the addition of sand or emery and water. Having thus turned the 
rolier he finishes the surface by polishing with Venetian red or putty 
powder, using as the polishing tool a segment of wood whose radius corre- 
sponds with that of the roller covered with felt, in like manner he pro- 
poses to form glass plungers for pumps, passing the coupling rod through 
the centre of the plunger, and securing the rod thereto by forming a 
shoulder on the rod to bear against the head of the plunger, and tapping 
its lower end to receive a nut. 

1236. W. CLARK, Chancery-lane, ‘London, ‘‘ Gas regulators."—A communi- 

cation. —Dated 15th May, 1861. 

This improved gas regulator consists of two taps or stop-cocks placed in 
the gas channel near the burner, or in other suitable position, the one, the 
outlet stop-cock (that nearest the burner), having about half the area of 
passage of the inlet, ‘I'he gas channels do not pass directly through the 
Stem, but pass out at the sides, and admit the gas to a flexible bag or 
chamber in its passage between the two cocks, which chamber is secured on 
the exterior of the stem or piece in which the cocks are fitted. This flexible 
chamber expands and contracts according the pressure of the gas entering ; 
each of the cocks is furnished with a lever-arm which bears on the flexibie 
chainber, and which are acted on by springs, so as to open the cocks when 
the pressure inside the flexible chamber is removed. Thus the pressure 
exerted by the gas inside the flexible chamber tends to close and reduce the 
passage of the stop-cocks, while the springs exert an opposite influence, and 
so establish a uniform or nearly uniform pressure of gas at the escape by 
the regulation of the area of the passages, according as the initial pressure 
becomes greater or less.—Not proceeded with. 

1251. G. Ky1aut, Nottingham, “ Holders and cases for holdiag bonnet-fronts, 
rouches, frills, de.” —Dated 16th May, 101. e - 
This invention consists in constructing a holder, by preference, ina cir- 

cular form, by arranging a set of clips formed of springs round the edge of 

a dise or circular box or frame, and by fixing on a spindle two or more of 

such discs armed with the ciips at such distances apart as wil) suit the 

articles to be held. The inventor fixes on the spindle, both at top and 
bottom, a circular plate, the diameter of which plates is such that the edges 
of the plates shall protrude beyond the articles when held by the clips. For 

some purposes the holder may be used without any outer cover or case Ol 

its own, but for must uses he completes the holder by insulating it In an 

outer case, Which he makes of # tube !ust large enough to contain the 
holder and the articles it carries ; the case is closed at top by a cover.—Net 


proceseded wish, 














Dec. 6, 1861. 


THE ENGINEER. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 


Tus Pra Inox Trave: What War may do for the Ironmasters— 
Trap 1x Breuincuam: A Check to the Gun Trade—Fawure IN 
St. Pstrerssunc—Txe Boarp or Trane Returns: Classification 
of Birmingham Goods—Street RaiwwAys IN BimMINGHAM AND THE 
PotreRigs. 


Tne ironmasters of South Staffordshire, when they met yester- 
day in Birmingham and on the day before in Wolverhampton, 
reported the continuance of a fair demand for sheet and plate 
iron chiefly for the home market; but the demand is not such 
as to occasion the purchase of pigs in anticipation of the ensuing 
Quarter Day. But for the present complicated state of our relations 
with the Federal States of North America some extensive trans- 
actions in pigs would, in the ordinary course of things, have taken 
place in the past week. Some orders for finished iron, pone 
given out on American account, have, in consequence of the com- 
plication, been countermanded for the present, and the ironmasters 
are looking for the curtailment of all orders of a commercial class 
duririg the period of incertitude which will elapse till it is known 
how the Federal Government receive the demands which our own 
Ministry have made upon them. It is, however, argued that in the 
event of an unfavourable reply, the iron interest will not be the 
first to suffer. Indeed, certain makers are looking for a better trade 
in the event of war than could be expected if peace should be 
maintained. They rely, of course, upon the increased naval and 
military demands, and, in support of their position, allude to the 
great activity now perceptible in the dockyards of the country, even 
in anticipation of there being necessity for a resort to arms. They 
further instance the state of things during the Crimean campaign, 
when prices of finished iron ranged from £1 15s. to £2 5s. per ton 
higher than they are at this time. For some time previously to 
that date, however, we had been enjoying much commercial pros- 
perity, our best foreign customer, the then United States, was 
sending us some good orders, and India and Australia were much 
better markets than they now are. The demand was not, there- 
fore, confined to the necessities of the War Office and the Admiralty, 
but these two departments would now be almost our only customers 
on a large scale. ‘l'o show that the prices quoted were dependent 
upon other causes than the war, we may mention that they were 
well-maintained up to the end of October, 1857, when the commer- 
cial panic began to work its disastrous effects upon the trade of 
England and America. When the Russian war began our arsenals 
were comparatively bare of the heavy ammunition, mostly used in 
that war, at this time they have immense stores of all kinds of such 
materials; and when it should need replenishing, the weight will be 
not nearly so great as then. As compared one with the other, the 
maker of finished iron would be much more benefitted than the 
maker of pig ironif war should be declared with America. During 
the Crimean war an immense weight of pig iron was cast into hollow 
cast iron bomb shells now, through the progress of the science of 

rojectiles, but little is used in that shape, and of that description ; 
but it will be more in plates that the demand will be now felt. Never- 
theless, it should not be forgotten that the transport service will 
not make the demand upon the finished ironmaster that it did during 
the siege of Sebastopol ; and it will be a happy circumstance if certain 
orders, now in hand for iron for vessels to be used in the commer- 
cial navy, should not be countermanded. The South Staffordshire 
ironmasters are, however, in as good spirits as most people d 


hardwares and cutlery exported to the United States rose from 
£75,567 to £84,394, which is nearly as high as in the corresponding 
month of 1859, when trade was better than in the autumn of last 
year. The earthenware trade continued depressed, the only im- 
provement being in the exports to Australia and Brazil, whilst the 
value of the whole declined from £123,060 to £95,723. The ex- 
ports of glass, on the other hand, increased in value from £48,975 
to £50,073, the greater portion of the increase consisting of plate 
glass. There was an increase of smaller amount in flint articles 
also, and there was a larger quantity of window glass exported than 
in the corresponding month of last year, but without an 
increase in value. Plate, plated wares, jewellery, and watches 
decreased in value from £61,935 to £35,719. Machinery, 
which has, on the whole, been flourishing during the present 

ear, as compared with the last, now shows a decline, the 
value of the steam engines exported last month falling from 
£123,630 to £99,640; and that of other kinds of machinery from 
£317,077 to £305,522. The great sources of the foreign demand 
for steam engines have for some months past been Spain, Russia, and 
India, and the shipments to the latter countries continue to show an 
increase; but in respect of the first there was a decline in value 
from £15,435 to £801, a diminution so great as, coupled with a 
falling off of bout one-half in the exports to unenumerated 
countries, sufficiently accounts for the difference. There was an 
increased exportation of other kinds of machinery to Spain, as also 
to France, Belgium, Holland, the Hanse Towns, and India, but to all 
other countries a diminution. The following table shows the 
exports in metal :— 


1 > 
Iron, pig ae eo Se £95,188 £121,825 
,» bar,rod,and bolt .. 182,667 199,913 179,160 
yp ailway .. «2 «2 o 277,76: 288,374 214,766 
eee - 18,832 19,206 18,435 
cast oo ce ce ee 55,091 82,120 85,507 
s» wrought.. .. «. «« 279,543 343,098 280,053 
Beeth 0 ce 00 60 ce ce 76,915 91,684 73,203 
Copper, unwrought .. .. 69,693 79,618 27,108 
a sheets, nails, &c. .. 104,736 147,524 126,278 
- wrought .. «. «+ 22,699 3,590 46,604 
pn brass ee ° 12,126 \ 
Ss. os. 08 28,372 34,432 
Tin, unwrought oe 38,306 36,162 
»» Plates .. os « 99,637 93,440 





Relative to France, we may particularise that last month the value 
of the hardwares and cutlery sent out to that country is as £22,123 
against £32,145 in October last year; and the iron, wrought and 
unwrought, and the unwrought steel, was worth £105,607 against 
£32,145 a twelvemonth ago; machinery, consisting of steam engines, 
was worth £603 against £165 in last year. ‘The value of the exports 
of all other kinds of machinery in the month referred to in last year 
was £11,636 against £30,695 in the corresponding month in this 
year; the unwrouglit tin exported amounted in October of last yearto 
£13,658, and in the like month of this year to £6,642; and the value 
of the tin plates exported was in last year £2,273 against £2,801 in 
October in this year. 

The recent great increase in the exportation of pig iron is more 
than maintained, the exports to France during the present year 
having nearly doubled those of the last, whilst the value of the ex- 
ports of October alone show a much greater increase. ‘The exports 
to Prussia also, more than doubled last month, and there was an 
increased exportation to all countries except the United States. 
The diminished export of bar iron was partly due to the declining 
demand in Canada and Australia, but in a much greater degree 
to the depression of the Americanjtrade. There was an increased 
exportation of railway iron to France, Spain, Holland, Prussia, and 
Sweden, but as the exports to all other countries which are large 
ce s, fell off, and those to India and the United States—the 





in trade. It is unnecessary to say that, while they share in the 
triotic feeling which is now displayed throughout the length and 
aw of the land, they would devoutly welcome any settlement 
of the dispute that should maintain the honour of the British flag, 
and obviate the horrible arbitrament that must otherwise ensue. 

The cval trade is very varied. The pits that supply the large 
towns are active; but the collieries, whence the ironworks are sup- 
plied, are very quiet. 

In Birmingham trade is said to be better than it was, though it is 
certain there must be a considerable depression. Still, there has been 
some improvement, as shown by the fact that at most of the manu- 
factories the men are working full time, and it is the labouring classes, 
not the artizan class, who are suffering from the languid condition in 
which trade is at best. The jewellery and other fancy branches are 
more active, and in some of the brass foundry and gas-fitting trades 
business is steady, though not brisk. The gun trade has been doing an 
excellent trade on American account; business now effectually 
stopped, however, by the prohibition upon the export of arms. In 
Wednesday's proclamation Birmingham has received a blow which 
will be scarcely compensated by a war demand at home. In the sur- 
rounding district there is ¢. fair amount of business doing in castings 
and in railway fittings, but otherwise business is by no means active 
anywhere in the district ; it is, perhaps, worst in the neighbourhood of 
Stourbridge ; but the nail-makers and chain-makers are very much 
complaining, aud the edge-tool and fork trades are ina very indiffe- 
rent state. ‘I'he anvil and vice-makers are not working more than half 
time. The needle makers of Redditch give very unfavourable re- 
ports, the American business, which is a large one on ordinary 
occasions, having been stopped for many months. The merchants, 
with whatever quarter they are connected, are not doing more than 
half their usual amount of business, taking into account the time of 

ear, which is usually flat as regards the export trade; just now, 
owever, the stagnation is very much felt, the orders of late given 
out being scanty and small. There is a little doing in the West 
Indies (Spanish), and some inquiries on account of India. 
At the commencement of last week some orders came in 
on account of Frante, and we should be very much estonished if, 
upon the whole, the tendency of interchange be not to expand 
steadily and rapidly. The mass of the French people have never 
had achance, until within the last few weeks, of purchasing the wares 
and fabrics of this country at the moderate prices which have created 
for them vast markets in many other countries of the world; and 
French men and women must be unlike all other people that we 
know of, for when these infinitely variousarticles of comfortand luxury 
are placedgwithin their reach they decline to purchase them. The 
— of the orders now in hand here, and in the district, are 
or goods which are wanted immediately, and as many manufacturers 
have enough to keep them going for the next two or three weeks, 
the bulk of them will close till Christmas. ‘The metal market is firm 
at present ; the last advance in the price of copper is pretty well 
maintained. Tin is not quite so firm; the price had rather 
strengthened of late upon an assumption that American affairs 
might be settled sooner than was expected, but the bare prospect 
of a collision with England has caused a relapse, and holders are 
far less confident than they were a week ago. 
essrs. Frome, Gregory, and Co., iron and machine agents, of 
St. Petersburg, have suspended payment. ‘Their liabilities are sup- 
posed to be large, but their principal debts in this country are said 
to be covered, and the great part of their losses will, therefore, be 
felt in Russia. Their failure is reported to have been through 
purchases of large quantities of tallow, and not by difficulties in 
their regular business. 

The Board of Trade returns for October show a slight improve- 
ment in the export trade in British manufactures and produce, the 
declared value of the exports of that month being £11,684,910, 
against £11,232,181 in the corresponding month of last year, and 
£10,717,873 in that of 1859. This increase occurs chietly under 
the heads of coal, cotton, yarn, fish, hardwares, and cutlery, leather, 
linen, yarn, pig, and cast iron, lead, seed oil, and woollen goods. 
Hardwares and cutlery rose from £317,053 last year to £356,450, 
and this improvement was almost general. ‘The exports to India, 
Cuba, and Canada being the only exceptions, The value of the 


former to little more than a third, and the latter to about a sixteenth 
of the value exported in the corresponding month of last year—the 
aggregate value shows a considerable decline. ‘The increase in 
cast iron occurred chiefly in the exports to Egypt. ‘There was an 
increased exportation of wrought iron to Holland and Spain, but to 
all other countries a diminution. The copper trades continue to 
languish, with the exception of wrought copper, other than sheets 
and nails. The falling off in unwrought copper was general, but 
there was an increased exportation of copper and yellow metal, 
sheets, nails, &c., to Holland, the Hanse towns, and ‘l'urkey. ‘The 
decrease in tin-plates occurred chiefly in the exports to the United 
States, which show a decline in value about one-third. 

The Birmingham Chamber of Commerce have now sent in to the 
Board of ‘l'rade their views of what should be the classification of 
the goods exported from that town. These views are embodied in a 
report drawn up by a sub-committee of the Council on the receipt of 
an application trom the Lords of the Committee of Privy Council, 
in which their lordships stated that the question of revising the 
official list of articles of British produce, as registered upon exporta- 
tion, had been brought before them by the Chief of the Staustical 
Department of the Board of Trade and the Inspector General 
of Tgests and Exports. ‘Those gentlemen had represented that 
the present list was faulty in classification, and that, while including 
many specifications having uow no commercial importance, it did 
not provide for the registration of other descriptions of articles, the 
export of which had become considerable since the list was first 
established. ‘heir lordships proceeded to say that Mr. Fonblanque 
and Mr. Messenger had indicated to them the nature of the altera- 
tions that appeared necessary, but, atthe same time, had expressed a 
desire that the various chambers of commerce should beconsulted upon 
the changes that should be made. Adopting this view, their lord- 
ships requested the Birmingham Chamber to consider the matter, 
and furnish them with suggestions. The sub-committee reported 
in favour of the following alterations :—Agricultural Jmplements : 
Agricultural implements driven by steam power should be under a 
separate heading.—Arms and Ammunition: Guns and pistols of all 
descriptions should be classified under one heading as “Guns and 
pistols of all descriptions."—-Clocks and Watches: ‘hese should be 
registered together but separately.—//erdware and Cutlery: The 
articles should be registered under separate headings.—Jdron: It 
appears desirable that several alterations should be made under this 
classification. It is highly probable that puddled iron, a material 
between pig and finished iron, may be exported to Trance in large 
quantities ; it should, therefore, be registered separately. Hoops, 
sheets, and boiler plates should be classified separately, in the same 
manner as bars, bolts, and rods. Iron gulvanised should be sepa- 
rately specitied.—Brass Manufactures : Brass tubing and wire, being 
articles very distinct from ordinary brass manufactures, should have 
a separate head for each.—Lead: A separate heading should be 
adopted for lead piping and tubing.—Copper: Under the head of 
copper unwrought, the terms ingot cakes or slabs should be used 
instead of “ bricks, pigs, &c.”"—Glass: There should be a distinc- 
tion between polished and unpolished plate, plates silvered for 
mirrors should have a separate heading. ‘l'here should be also a 
distinction between window glass plain and window glass coloured 
or stained.— That, in addition to the classification of articles now 
adopted, there should be separate headings for the following, namely : 
—Locomotives, railway carriages, metallic bedsteads, hollow ware, 
gas-works, materials for lucifer matches and vestas, zinc sheets and 
nails, papier mache, matchets (not the arm used by seamen, but the 
agricultural tool used so extensively in the West Indies and South 
America). 

Relative to street ee in Birmingham, we find the following 
in the Birmingham Journal:—We have tor a long time been under 
an impression that the birmingham Town Council had conceded to 
Mr. ‘Train permission for laying down a line of street railway from 
New-street to the Monument-lane. A decision to that effect was 
come to more than a year ago, and it has long been a subject of 
astonishment that no practical consequences have resulted from it. 
Mr. Train gave his own explanation of this mystery in a lecture 
delivered by him before the St. George’s Instruction Society on 





Tuesday. He said that although the resolution he had received 





appeared to be perfectly plain, he had waited day after day, and 

week after week, without again hearing from the distinguished body 

with which it called him into communication. He had, therefore, 

decided to make no other application to the Town Council, since he 

had enough to do elsewhere. This would seem to imply that 

Mr. Train has met with some unreasonable obstruction, which we 

do not believe to be the case. The council resolved that he should 

be allowed to lay down the tramway, provided he could arrange 

satisfactorily with the Town Clerk as to details. This has, no doubt, 

— to be a matter of difficulty. Any one acquainted with the 

ine of thoroughfare in question must be aware that there are 
numerous questions to be adjusted before a street railway could ply 

ely and conveniently along it. These have, of course, been 

raised by the ‘Town Clerk, and Mr. Train, we suspect, has hitherto 

found himself unable to resolve them. If there has really been a 
vexatious delay, the public would protest as loudly as Mr. Train 
against it, for the advantages offered by railway communication 

through the ordinary thoroughfares are so considerable that most of 

the inhabitants would desire to see it tried in Birmingham. 

The line in the Potteries bids fair to be soon in a working condi- 
tion. After adelay in the delivery of the necessary materials the 
Hanley and Burslem line is being now proceeded with under the 
direction of Mr. C, Hathaway, the contractor. The Trustees to the 
Lawton, Burslem, and Newcastle Turnpike Roads have granted a 
concession of the roads under their control to the company for seven 
years. On Friday the Trustees of the Newcastle and Blythe Marsh 
Sends met for the purpose of considering the application of the 
directors for a concession of the roads in their trust foe seven years, 
The subject was fully discussed, and the trustees unanimously decided 
in favour of the application, on condition that the line passed through 
Stoke. This will compel an alteration of the route <mey 
marked out, which was from Hanley to Longton, vid the New-road, 
and theinhabitantsof Stoke and Fenton will participate in the advan- 
tages of the line equally with the other Pottery towns. We may 
add that the trustees of these roads, in acceding to the application of 
the directors, insisted on the line taking in Stoke; and a strong 
expression of feeling, on the same side, has been made by the 
governing bodies of Stoke and Fenton, as well as by many of tho 
inhabitants. ‘The use of all the roads required for the line has now 
been placed in the hands of this company, who will proceed forth~ 
with to carry out the whole of the programme marked out. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Nortuern Matters: Trade Prospects: The Plashett's Coal Field: 
Iron Shipbuilding in Cumberland —Lavenroot : Mersey Docks and 
Harbour Board: Proceedings jor Non-Consumption of Smoke in 
Steamers: Liverpool and the Great Exhibition—Tun Canxaviay 
AnD New Brunswick Ratway Question: A Liverpool View of 
the Matter—Mancurster GrowoaicaL Sociery: The Drift Sections 
on the Stockport and Woodley Railway: Ventilation of Mines— 
Srate or ‘Rave AT SHEFFIELD—LANCASHIRE AND YORKSHIRE, 
AND Mancuester, Suerrie.p, AND Lincounsnine Kamways: New 
Projects for Next Session—Leevs: Conviction sor Non-Consump- 
tion of Smoke: Private Telegraphs—Bravroxv anv tHe GREAT 
Eunmipition—Dwewiines or tHe Lanourtne Ciasses: Practical 
Movements at Leeds and Edinburgh—Guasaow: Check in Scottish 
Railway Trafic—Tux Couaers ix Lancasuime—Tue Scorcn Pia 
Inox ‘'rapE: Comparative Exports in the First Eleven Months of 
1861-60—T'ne Inon AND Macuine Traves or Leeps, 


WE commence with the North, where it is stated that shipowners 
anticipate with some satisfaction the possibility of a “ brush” with 
the Yankees, who, as their difficulties appear to increase, will, no 
doubt, rise with the occasion, so far as impudence and bounce are 
concerned, ‘The keen, wintry weather is causing a pretty good 
demand for household and gas coals, but trade is languid for other 
descriptions of the black diamond, some of the large steam coal pits 
in Northumberland being on short time. ‘The colliery in the 
Plashett’s coalfield on the Border Counties Railway is being rapidly 
developed. A Cumberland firm, Messrs. Williamson and Son, of 
Harrington, are preparing to commence the building of iron ships 
at their establishment. New furnaces are being erected, and the 
various machinery required set in operation. Already a contract 
has been obtained for a ship of 460 tons register intended for the 
American trade. This is the first attempt which has been made in 
Cumberland /.2 the direction of iron shipbuilding. 

One or two matters of interest were considered at the last meeting 
of the Mersey Docks and Harbour Board, at which it was announced 
that Mr. Hartley, the engineer, was in such a state of health that he 
could not possibly be present. ‘The harbour master was directed to 
report upon the best means of providing a steamboat to work ships 
upand down the Great Float at Birkenhead. It was resolved thatall coal 
loaded at Birkenhead should pay 3d. per ton, which is to include the 
use of tips and weighing machines, whether the latter are used or 
not. A letter was read from the Shipbuilders’ Association complain- 
ing of the unsatisfactory working of a recent alteration in the dock 
regulations, by which vessels are allowed to be entered for the 
graving dock before their arrival in port, causing, as alleged, great 
inconvenience and hardship to be inflicted upon the owners of 
foreign and those English vessels which have no agents at Liverpool. 
The increase, also, in the amount of the entrance fee from one to 
five guineas is likewise, in the opinion of the association, very ob- 
jectionable. ‘The letter, which explained that the preceding remarks 
were only applicable to sailing and not to steam vessels, Was referred 
to the docks and quays committee. 

We observe that proceedings have been taken at Liverpool, at the 
instance of the ‘Town Inspector of Nuisances, against three pro- 
prietors of three river steamboats for not consuming the smoke fiom 
the boilers. Thecases were all proved, and penalties ranging from 
2Us. to 40s. were inflicted in each instance. A meeting of the 
Liverpool Local Committee, formed to assist the development of the 
Great Exhibition of next year, was held on Saturday, at which it 
was arranged how much space should be requested for Liverpool 
contributors. Asin the Exhibition of '51, the “ good old town” 
will be represented in a variety of ways, and Mr. Morrish, of the 
Merchants’ Dining Rooms, wno is associated in the undertaking 
with Mr. W. Saunders, late of the Great Western Hotel, will under- 
take a moiety of the purveying. It may not be uninteresting to 
know that the space allotted to the refreshment department is large 
and conveniently situated. The portion placed at the disposal of 
Mr. Morrish is on the left-hand side of the grand entrance, jand it 
embraces three different storeys in height, besides including a large 
horizontal area. ‘he ground floor is to be devoted to light and 
general refreshment purposes; the second, or gallery department, 
will include a commodious dining-room, in which two-and-six- 
penny dinners will be provided; and on the upper floor there will 
be a smaller dining-room, in which dinners may be obtained a@ la 
carte, 1n addition to these suites of refreshment sa/ons, all of which 
overlook the Horticultural Garden, Mr. Morrish will also have ex- 
tensive ranges of luncheon and wine saloons, his whole available 
area being 58,040 square feet. The privilege of supplying refresh- 
ments at the Exhibition was, of course, an object of eager compe- 
tition, and the sum tendered by the two successful competitors is 
said to exceed £80,000 | 

The Liverpool Albion, adverting to the proposed Canadian and 
New Brunswick Kailway, has the following observations on that 
interesting subject :—We alluded last week to the memorial of the 
Salt Chamber of Commerce in favour of a railway that should form 
a complete ocean link between Halifax and Quebec, and render us 
independent of American ports during the winter. What has oc- 


curred in the interval is pregnant with admonition, and renders the 
proposed communication an imperial necessity, for no one can say 
how svon we may drift into a war with the Federal Government of 
America, nor the consequences of such a state of things to our Cana- 
In our former comments on the Galway steam 
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roject, we called attention to the fact that no such railway existed 
wr stand Canada and New Brunswick as would enable the steamers 
of that company to keep up a regular communication with Canada 
during the winter, and that the Cunard service met all the require- 
ments of ocean traffic at present in operation. If, however, it can 
be shown that the necessities of the case urge ‘atly call for the 
rosecution of a line of railway that shall not only render us 
fodegendont of the States, but develop more fully the great rail- 
way works now in operation, we think Government may justly 
be called to assist in carrying it out, and that the nation 
wil not begrudge the money for so doing. The loss of so 
many fine steamers trading to the St. Lawrence has painfully 
illustrated the difficulties and dangers of the navigation; on the 
other hand, for many years Halifax has been a point of arrival and 
departure attended with, comparatively speaking, small risk. Any 
serious breach or curtailment of trade between the Northern States 
of America and this country renders us more than ever dependent 
on Canada for our supplies of breadstuffs; and by means of rail- 
ways between (Quebec and Halifax a large quantity of such produce 
could be conveyed—particularly should a failing harvest or other 
causes render a supply imperative —whereas the St. Lawrence, for 
several months of the year, is now hermetically sealed. In India we 
are guaranteeing the dividends on some thousands of miles of rail- 
ways which are sure to yield an adequate return, but in Canada the 
claim is, if anything, stronger, for the reasons already given. Weare 
sure these considerations will have their due weight with her 
Majesty’s Government, and that capitalists will be found ready to 
embark i in the undertaking under a national guarantee. The local 
government has done all it px ssibly could to render assistance, _ 
thero is naturally a limit to their power, and nothing short of diree 
Government support will enable the projectors of the scheme to 
meet the vital wants of the colonies; namely, a perfect railway com- 
munication connecting Canada, New Brunswick, and Nova Scotia 
with the port of Halifax.” 

At the first meeting of the Manchester Geological Society for 
the present season Mr. John ‘Taylor reada paper on the drift sections 
on the Stockport and Woodley Railway. He gave an elaborate de- 
scription of the drift formations, and Jaid on the table specimens of 
coniferous wood, some of which appeared to have been chopped and 
sawn, which he had found in the underlying clay at a depth of 
15ft. from the surface. Polished and seratehed boulders and frag- 
ments of sea shells had also been found, the latter bearing evidence 
of having been rolled amongst the sand in which they were found 
embedded. The appearances seemed to indicate that at one time the 
neighbourhood of the deposit was covered by ashallow sea, in which 
ice bergs became stranded, and which pounde “d and crushed the solid 
rock into gravel and sand; and it was further probable, he thought, 
that what was now the chain of hills commonly known as the * back- 
bone of England,” was at that time a series of low lands, covered by a 
wintry growth of coniferous trees. Mr. Goodwin read a paper on 
the ventilation of mines. The furnace, he cousidered, 
advantages over all other methods of producing a current of air. 
That it is liable to ignite the return air, if it should happen to be 
charged with gas, he did not admit to bea valid objection, The 
objections raised against mechanical means of ventilation had, un- 
fortunately, proved too well grounded, as was shown by the recent 
South Mostyn explosion. The ventilation of a colliery could not 
be correctly estimated by the number ef cubic feet of air that passed 
through the main air courses each second or minute; it depended 
upon the proper distribution and division of the currents through 
every part of the workings. in order that this might be attended 
to it was necessary that not only the fireman and underlooker, 
but that the manager also, should be ae juainted with the progress of 
all the workings under his charge. He had the strongest cama iction 
that fire-damp, in its most dangerous form, might be subdued and ren- 
dered comparatively safe and healthy ; but to effect this it was neces- 
sary that the duties of amanagershould beconfined within a reasonable 
limit; and by whai means one individual could suecessfully manage 
or view ten or a dozen collieries was to hima mystery. There was 
no greater barrier to efficient ventilation than the neglect so 
frequently shown in allowing air courses to become blocked up. 
Very often a mine was designated as a * fiery when the 
quantity of light carburetted hydrogen would have been found very 
slight if proper means of ventilation had been adopted. © Mr. 
Chorton, with some warmth, complained of the unmerited charges 
brought against the colliery managers. So far as_ the eT 
managers of Lancashire were concerned, there never had been : 
time when so much ability was displayed in the management pr 
mines as at present. ‘The chairman ( Mr. J. Dickinson, one of the 
Government Inspectors of Mines) said there were some points in 
the paper of Mr. Goodwin which ought to press themselves on the 
attention of the managers of mines. For instance, what was the best 
motive power for ventilating coal-mines — the old furnace, or 
mechanical means ? Ile did not wish to commit himself to 
any distinct opinion on this point, for at the present time 
he, with his colleague, Mr. Atkinson, were engi in a 
series of experiments to test the ventilating appliances of this 
country, and also in Belgium, so as to ascertain, as far as 
possible, what was really the value of the various motive 
powers. ‘They had already tested all those in South Wales 
and Monmouthshire, and found that some of the artificial ventilating 
machines were really giving out an extraordinary «uount of horse- 
power, whilst others were giving seareely any. They hoped in a 
short time to be able to come to a detinite conclusion. He did not 
wish to disparage the old furnace, which, for dee p pits, had a great 
advantage over mechanical means, but in some of the shallow pits 
an amount of horse-power had been obtained by ve stil itors, Which 
could not be obtained by any furnace, nif heated red-hot. Mr. 
Goodwin, in reply to Mr. Chorlton, pointed to the two last collier 
explosions, and asserted that it was now placed beyond a 
that both these had arisen from defective management. 

Sheffield business exhibits lite improvement, taken gener 
Some of the steel houses state, however, that the yvare doi 
business, and have no reason to) complain as 
edge tool trade is dull, the only activity arising from the de- 


mand experienced from foreign countries. The demand for files is 
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moderate. Usually orders arrive at this season of the year from 
Australia, for shears and sickles; but this year they hove failed to 


ance to the full extent. 

Despite the depression inst Which it is now strugg'ing the 
Lancashire and Yorkshire Railway presents an undaunted front. 
The company will apply to Parliament next session for po wers to 
construct a branch to Shawforth, to make a1 op line at Wi san, to 
divert certain roads, to widen Sowerby 1} yviaduet, and to con- 
struct lines from Askern Junction to the Raweliffe station of the 


make their appe: 


















Waketield, Pontefract, and Goole line already vested ia the company, 
and from near Goole to the Hull and Selby Ime of the North- 
Eastern Company at Cave Sands. Of course it is necessary also to 
apply for powers to raise additional capital. It is very clear that, in 
the present state of affairs, such projects can not be carried out w 
out, at any rate, a a din roof the idends o1 
company's ordinary stoc ; siature has limited the 


bution of the company” s profits tos B per cent. per annuin, and there 
is no danger of their « weseding that rate at present. 

The Manchester, Shettield, and Lincolnshire, which dis 
dividend on its ordinary stock at the very ordinary rate of about 
1 per cent. per annum, is promoting a new line from the Midland 
Railway, near Manstield, to Shireoaks,in the parish of Wor ‘ksop—an 

extension of the authorised Garston and Liverpool line from near 
Sescten-wieect to near Ranelagh-strect and Law ton- street, in Liver- 
pool, a lease of the Oh lham, Ashton- he r-Lyfie, and Guide Bridge 
Junction line, and subscriptions to the Birkenhead Dox - and West 
Cheshire Junction Railways, and the Godley and Wi y Junction 
Railway. 

At Leeds, yesterday week, Messrs. W. and T. Pep per, railway 
carriers, again appeared at the Town Hull to answer an information 
c charging thems with non- consumption of smoke upon their premises, 
Mr. Simpson, solicitor, on the part of t! ve defendants, appli d that 
the case might be again adjourned; but this was objected to, and it 




















} experime mills ground in Essex. Sir 


being stated by the inspector that a new chimney was required, the 
magistrates expressed an opinion that it was simply a question of 
expense, and that with sulhela mt outlay the nuisance caused from 
the premises would be remedied. Mr. Simpson stated that the 
foundations of the building would not support a new chimney, but 
his clients were willing to burn coke. The magistrates imposed a 
fine of 40s, and costs, Mr. Simpson having previously stated that 
the defendants would appeal if convicted. The apparatus in use in 
the private telegraph system were exhibited in use on Friday before 
the Watch Committee of the Leeds Town Council by Mr. J. L. Kirk, 
from the firm of Wheatley Kirk and Co. (the district engineers and 
agents), Manchester. Those gentlemen suggested to the committee 











the establishment of telegraphic communication from the Town Hall | 


to the different fire and police stations, and it will hereafter be 
seriously taken into consideration by the authorities. 

bradford has resolved to make a collective display of its products 
at the Great Exhibition next year. The commissioners have placed 
at the disposal of the town 323 superficial feet of counter space, and 
484ft. of hanging space. It was at first feared that the worsted and 
alpaca staple manufacturers of the town would have no place in the 
Exhibition, but we are happy to find that this possibility has been 
averted by the adoption of the principle of collective instead of 
individual exhibition. 

Vhile a great deal of very frothy speechifying is constantly being 
indulged in (without any particularly practical result by M.P.s and 
others), on the subject of the labouring classes, their house accom- 
modation, &c., it is gratifying to note that something has actually 
been done at Leeds to attain the desired object. It appears that 
ten houses have been erected on the Coupland estate, at the foot of 
Beeston Hill, in Hunslet, which are not only provided with every 
essential convenience, but in their erection the outlay has only been 
such as slightly to exceed the rent usually paid by “the better class 
of working men; and the payment of the rent for eo n years, 
together with between £30 and £40 paid in advance, by the oecu- 
pier, will enable him to become the possessor of his own free hold, 
worth £156, for £93 7s. 10d. ‘The other capital out of which the 
houses have been built consisted of advances made by a building 
society of £130 11s. 11d. in respect of each house. The completion 
of the undertaking was celebrated on Saturday evening, at the Bull 
and Mouth Hotel, Briggate, when the committee, the owners of the 
houses, the architect (Mr. Ambler), and contractors, took tea toge- 
ther. Councillor R. M. Carter took the chair at a later period of 
the eveving, and Mr. J. Kitson, jun., the secretary, occupied the 
vice-chair. In the course of an address delivered by Mr. 
Kitson he stated, as a subject for the attention of specula- 
tors and capitalists, that if any of these cottages were to let 
they would raise a rental which would pay 7 1-L0th per cent. upon 
the outlay. In the course of conversation it transpired that the com- 
mittee intend immediately to commence the erection of a block of 
eight houses, of a somewhat to better class, in Burle y-lawn; that 
Mr. D. Lupton and other gentlemen are considering a scheme for pro- 

viding cottages for a poorer class of occupants ; and that plans are 
prepared for improving the dwellings in Kirkgate and that locality, 
aaa also for the erection of 160 model cottages in the district of 
Wortley and Holbeck. We observe that Mr. William Chambers has 
presided over a public mecting in Edinburgh, with the view of 
forwarding the erection of houses for the working classes upon the 
co-operative principle. 

The pressure of the times seems to have set in with much 
intensity at Glasgow. We read of large masses of poor fellows 
—s unemployed, and the railway traflic, a very sure social 

tviterion, is also giving way. In the week ending Nov. 3, the 
dee rease on the Glasgow and South Western was £612, and on the 

Aledonian there has also been a serious falling off. This sudden 
e ae ck isall the more remarkable, as up to the last two or three weeks 
an uninterrupted and general progress was made on all the Scottish 
lines. 

A colliers’ strike is anticipated in Lancashire. At most of the 
collieries in the Oldham, Ashton, and Middleton districts, the men 
have received notice of a reduction of 2d. in the Is. upon engine 
coul, Notice of this reduction having, in some cases, been given 
a fortnight since, the men have left their work, and already there 
are above 1,000 wen on strike in the above district ts. 

In giving last week some statistics with ref 
pig iron trade, we, by a clerical error, refer 
extending over nine months, instead of ten. This period may now 
be supplemented by the addition of November, the figures for 
which are now complete. It appears that the total shipments for 
the cleveuth mouth of the year show a slight decrease, having 
been 51,204 tons, as compared with 51,945 tons in November, 186 ¥ 
TT: aking the whole year, however, there has still been a satisfac tory 
expansion in the trade, the total exports having amounted to 

ruinst 517,270 tons in 1860, 


546,910 tons this year, as ag 

The Monthly Report of the Leeds Chamber of Commerce states 
that the iron manufacturers of that district are moderately well 
employed, although some of the works are not well supplied with 
orders, the approach of Christmas and the general dulness of trade 
causing a falling off in the demand for all descriptions of manu- 
factured iron, Most of the machine and tool makers have an 
average amount of orders on hand, and the locomotive makers are 
busy, their prospects for the winter being cousidered good. 
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Tue TNvention or toe Eveerric TeLecraru.—The following is * 
translation from a Mi bri L paper for i790 :—* The Prince of Peace, 
who testifies the most laudable zeal for the progress of the sciences, 
understanding that Dr, wisco Salva had read at the Koyal 
Academy of Science application of 





at Barcel 


electricity to the telegraph, and preseuted at the same time an 


Ma, a Memoir on th 






raph of his own invention, requested to examine the 


uself. Satisfied with the exa 





tess and celerity with 





apparatus 











which conmauniea lis Mity be made by means of it, he introduced 
the doctor to the Kk is pain. The Prince of Peace afterwards, 
in the presence of ties and the whole court, made some 





sh, completely to their satisfaction. 


conmnunications wi 
es to have oue of them on the most 


The lofaut Don Ant 


scoustrt 





complet uction, Which shall possess power sufficient to com- 
\ 








m between th st distances, by laud or ail. Vith this 
view, his Highness has ordered the construction of a machine, the 
eylinder of which is more than 4) in. in diameter; aud he intends, 
aS soon ws it is finished, to undertake a series of curious and useful 





Pisis is au employ- 








experiments, in conjunction with Dr. D. Salva. 
ment worthy of a great prince.” 

hLorp Paumersron Axo tas Warrwortn Grux.—On Tuesday last 
Lord Pa ston preceeded to Shoeburyness, for the purpose of 
) } } o } 





softhe W hitwort 1 
hour fr vn. the 


Owing to the obstruction of the City 





just in time to cateh the train, 

tratlic the Premier reached the station two minutes behind his time. 
He was not be disconcerted, and quietly ordered a special train. This 
was provided with all due desy seek, ‘and intelligence was flashed 





At a particular 
the special 
Lewis was 


along the that a “special” was on the rails. 

station the or me ry trai h Was shunted so as to enable 
to pass, and on his arrival at Southend Sir Ge« 
astounded to fir i his noble colleague waiting for him on the pl: At- 
form ready to take coach to pro ceed on their journey. The six miles 
between Southend and Shocburyness were soon rattle lover, and 
ae a the arrival of the distinguished party on the ground 
the practice commenc ie The object was to ascertain if the Whit- 




















worth gun could be manipulated with that ease which, supposing 
any other objections against it were removed, might render it not 
only a serviceable battery but tield gun, ntsc Sgro ae “ai veral 
rounds were tired from the 70-pounder, from the two 12-pounders, 


The result was a perfect admission 
Is had — thoroughly 


and from the brass rifled g run. 
on the part of those prese nt that the tri: 
ry. Mr. Whitworth was present, and ~oived the 





satisfact 








} gratulations which the occasion merited.— Army 


ee Navy Gazette. 

















eon- | t@ coniplete his all-absorbing project.’ 





PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board ; 
charged for at the rates agreed by the trade. 
charged for buying except on Foreign Tin. 


Foreign in bond.—Extra sizes 
Brokerage is not 





Dis. Pye Dis. 


Zed. p. ct. 





IRON, English Bar and Bolt: — 


IRON, Swedish Indian ¥ pein 1115 0 2 






















in London .. prin 5150 3 aSSUTUE LS 

in Wales.. ce ee ae Russian CUN Dtoarrive,, 16 0 0 ,, 
in Liverpoo » 6100 ,, | STEKL, swedish Keg, ham, 1510 uv 2 
oe Staffordsiire a ae ne rolled..... co. @ 16 OO w 

25 Sheet, snglp£ [ue a | A See 
“es b see « | SPELT im ‘on the mot oo » J10 Once 
ov , | Toarrive eeeees » 13 5 ” 
to | Hard, remelted. a a > ‘i 
5e. @ ZINC, in sheets .... . 334003 
COPPER, Lilie, ii’ te 177 lv ov a 
Staffordsh. i: 24 Tough Cake » 10710 083 
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Sheet, Single . 
Double 
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RON, Rails, in Wales, cash ,, 
” + 6 months ,, 

Nd, to cut up,, 

Railway Chairs, res Wales ,, 
in Clyde ,, 

Pig No. 1, in € ryde . 
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S5ths No.l & 25thst ‘ 4 1N "English Block, hom.. 
No. 3 ° La 

No. 1, in Wales..... , 3 89 ,, hefined” a 4 

No. 1, in og and Tees » 2130 ,, Foreign Banca .. 3 

Ditto, Fe wo go , Straits -~» 10 0 O y 
Btafforshire Forg 5] TLN PLATES, ‘Char- 4 

(all Dine), a8 the —:: = wy prt ee? 

Works, L. W., nom. § Ditto 1X ae 
Welsh Forge Pig (al ¢se Coke, 1C e FB 

Mine), at the Port .. § ” ” Ditto 1X 1s6; 
Acadian Pig, Charcoal.. , 7100 ,, Do. at Newport, 1s. pr bx less = se 
Scotch Pig, No. 1, in 3 00 Do. at L’ pool, Gd, o _ ue 

TORMNE osisceceoce'ns ” » | CANADA, Plates : 


QUIC KSILVER . 








Raiis in moderate demand, and prices firm at our quotations, 

Scorcu Pig [RON.—Since the arrival of the American news the market 
has given way, and prices have fallen 1s, 3d. per ton, closing now at 48s, 
cash, 

SPELTER rather dull at £18 10s. on the spot. The stock has increased 
1,233 tons during the past month, being now 5,176 tons. 

Copper in good demand at the ‘adv ance. 

Lrap.—Nothing doing in consequence of the prohibition put upon its ex- 
portation yesterday. 

Tix.—Both English and foreign dull of sale this week, Banca quoted 

£121, and fine Straits £118 to £120 per ton, 

TIX-PLATES conti nue firm. 

Dee. Sth, 1361, 








MoatE AND Co., 65, Old Broad-street, London, 





PRICES CURRENT OF TIMBER. 






















1860. 1861. 1860. 1861. 
Perload- # & ££ 4s. £8, | Perlead—~ 45.485 £8 28 
Teak..cccccosscsce 151017 0/15 016 O | Yel, pine, per reduced C. 
Quebec, red pine .. $10 419! 3 5 4 O | Canada. Ist quality 17101810 171019 0 
yellow ar 30 40) 3 0 315 znd do .. 12 12 123 013 0 
St. Jol “ay N.B., 50 51!) 5 0 510 Archangel, yellow. 13 014 0 14 015 6 
Quebec, oak, white 5.0 510) 5 0 510 | Sere tersbyg. yel... 12 0 1210 1210 1310 
birch .... 3109 4 0! 404 5 Finland » 9 Ol’ 0 9101010 
Memel ov; 0000 Memel .. -10 015 0 |W 015 0 
elm... 415/ 310 415 | Gothenburg, yel... 10 01110 lo 013 0 
Dantzic, oak 6 0)' le 6 Oo white 91010 0 9leil 0 
fir 310) 3 0 4 O | Gefic, yellow ....10 011 6/11 01310 
Memel, fir 4 0) 310 4 O | Soderhamn ... ll O1240 
Riga... 310) 310 315 Christianis 
we 215' 215 3 0 22 024 0 
Masts, Queb. a pi 60,50 60 
pine5S 0 60'50 6 O | 
Le pine 6 0 & 000 0 | Oi414 
Lathwood, DP autz, 0 610) GW 710 js aa 
St. fete 0 S10 9 U0 910 | Quebec, pipe .... 60 0 700) 50 0 G00 
} zat . 12 fe. Ny i mn, = puncheon 16 0 180 16 6 180 
e wht spruce 018 0 '15 019 O | Baltic, crown - 
St. John,whtsprucels 016 0 15 0 1710 pipe .. mee 1) O10 0 1700 oY 























SCOTCH PIG IRON REPORT. 


e & 
No. : Gartsherrie .. .. 58 : f.o.b Glasgow, 
G ‘ 


99 -M.B. ec oe 48 9 do. 

~~ 3 Do. eo oo 47 0 yes do. 

M. Nos. Do. mae Se « do. 

WARRANTS, 
ae ae ¢& 
Sths No. lan ash prompt, .. .. 49 3 per ton, 

. — sg : oy {in mo.open, .. .. 48 6 do. 
oun G a, ” co oo 4&8 9 do. 
Sw oo of 49 1 do, 


MANUFACTURED IRON. 
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Bara,Govan .. «« . « 7 0 
» Common ee we of C17 6 
eas “ei Common ., .. 617 6 
Bw vw ws TW SE 

Plates po Sheets .. .. .. 9 U U to £10. 
Rails ow we we oe eee 
Pipes oo te ee mew ESS 
Chairs s “Se <¢ ec «« & ©. ® 


Giascow, 4th Decemoer, 1861. 
Great anxiety to sell has characterised the pig iron market this week, and 
a large business has been trausacted between 49s. 6d. and 48s, cash. 
To- day there ure buyers at 43s., and sellers at 4 
Exports last week were 7,700 tons against 10,595 tons in the correspond- 
ing week of last year. 





Suaw, Tuomsoy, AND Moore, Metal Brokers. 





nson’s Warcues AND CLocKs.—* Perfection of mechanism.”— 
Morning Post. Gold watches 5 to 100 guineas; silver watches, 
2 to 5) guineas, Benson's new Illustrated Pamphlet, free for two 
stamps, desc ‘riptive of every construction of watch, enables persons 
in any part of the world to select, with the greatest certainty, the 
wateli best adapted to gue? = Watches sent free by post on the 
receipt of a re tuittance. - Benson, 33 and 34, Ludgate-hill, 
and 46 and 47, Cornhill, nko E.C. Established 1749.—Abv. 
Tue BrpcGewarer CANAL AND rts Dirricuntres.—When Mr. 
George Keunie, the engineer, was engaged, in 1 in making the 
revised survey of the Liverpool and Manchester Railway, he lunched 
one day at Worsle *y Hall, with Mr. Bradshaw, manage rof the Duke's 
property, then a ver y old man. He had been a conte mporary of the 
Duke, and knew of the monetar Y straits to which his Grace had been 
reduced during the construction of the works. Whilst at table 
Mr. Bradshaw pointed toa small whitewashed cott age on the Moss, 
about a mile and a half distant, and said that in that cottage, 
formerly a public-house, the Duke, Brindley, and Gilbert had spent 
many an evening diseus-ing the prospects of the canal when iu 
pr ss. One of the princi al topies of conversation on those 
occasions Was the meaus of raising the necessary funds against 
the next pay-night “One evening in particular,” said Mr. 
Bradshaw, * the party was unusually dull and silent. The Duke's 
funds were exhausted; the canal was by no means nearly 
finished ; his Grace's credit was at the lowest ebb; and he was at a 
loss what step to take next. There they sat, in the small parlour 
of the little public-house, smoking their pipes, with a pitcher of ale 
before them, melancholy and silent. At last the Duke broke the 
silence by asking, in a querulous tone, ‘Well, Brindley, what's to 
be done now? How are we to get at the money for finishing this 
canal ?’ Brindle ‘y. aftera few long puffs, auswered, through the 
smoke, ‘Well, Duke, | can't tell; I only know that if the money 
can be got I can finish the canal, and that it will pay well.’ ‘ Aye,’ 
rejoined the Duke, ‘ but where are we to get the money ?’ Brindley 
could only repeat what he had already said; and thus the little 
party remained in moody silence for some time longer, when 
Brindley suddenly started up and said, ‘Don’t mind, Duke; don't 
be cast down; we are sure to succeed after all!” The party 
shortly afterwards separated, the Duke going over to Worsley 
to bed, to revolve in his mind the best mode of raising money 
* _ Smiles’s Lires of tha 
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THE SMITHFIELD CLUB SHOW. 


Tux beasts of (fleshy) burden, oblate-spheroidal sheep and cylindro- 
conoidal pigs, have this week paid Baker-street a valedictory visit. 
In the cavernous interior of the “ Bazaar” their ancestors and their 
contemporaries first startled the metropolis twenty-two years ago; 
and in thit temple of the herbivora, fragrant with ammonia, and 
vocal with the remonstrances of young pigdom at the unwarrantable 
liberties taken with their ——— and their » many a cockney 
youth has been for the first time permitted to behold what a cow, a 
sheep, or a pig, was really like—living and in the flesh—and thus to 
distinguish the difference between them and the carnivora lodged 
in the “ Zoorylogicl’ Gardings.” And some of those beasts were 
great guns in their way, so heavily charged, with fat—or to sacrifice 
somewhat to a roundabout simile—with force-meat balls, that one 
might almost fancy they had been get up on what Sir William 
Armstrong designates as his “ alternative system ”—a combination 
of the breech-loader and the muzzle-loader. And didn't they go off 
with a great report when the butcher at last got hold of them! 
Those who afterwards consumed them, no doubt found their 
material to have a minimum tensile strength; piéces des resistance, 
though they were; but it has been found out, with respect to other 
great guns, that, as with the pig, the principal toughness resides in 
the skin, and of the tenacity of pig skin, and of the fact that “there 
is nothing like leather” none can doubt who have seen the guns, 
formed of that coriaceous material, in the Museum at Berlin. 

Next year, (to) please the pigs, (and their proprietors) magnifi- 
cent apartments will be opened for their reception somewhere in 
Islington, and the country visitors to Baker-street have this year 
bekeld, upona series of handsomely prepared water-colour drawings, 
exhibited near the entrance, what the new “ Agricultural Hall” is 
to be like, both inside and outside. It may be that the Messrs. 
Tussaud, ambitious to “ secure the shadow ere the substance flies,” 
will avail themselves of their happy contiguity to the prize animal 
celebrities “round the corner,” to secure “ portrait models ” of them 
for the admiration of posterity, and at which, not only cooks of the 
type drawn by Punch’s Leech, but other critics of the same 
unaffected character, may exclaim, “ Lawk! if it ain't a’most like 
waxwork, I dew declare !” 

Very seriously, however, Christmas is close at hand, and these 
obese oxen, comfortable cows, heavy heifers, satisfactory sheep, and 

nderous pigs, are welcome ; for particulars we shall refer to our 

utcher and our cook. But while we count upon the beasts coming 
to us—when we shall be seated at our Christmas table—wherefore 
go we unto them? It is for this reason : we should not go at all, were 
it not that the Committee of the Smithfield Club, who offer prizes 
for the competition of cattle breeders, also accord space in their 
show to agricultural implements and farming engines, to which, 
however, they award no prizes. Duty enforcing our attendance at 
any collection of machinery, the animals in the present case, of 
— come in our way. We have already welcomed them. Now, 
then! 

The Smithfield Club Shows are becoming more and more exhibi- 
tions of machinery. Is not the exclusion of horses from these displays 
a tacit admission that steam horses have superseded them? We 
would ask (although we would not undertake to answer) how long 
will it be before the Derby will be run by steam ; the present limita- 
tions as to weight being made applicable only to the tonnage of the 
engines, and the load on the safety valves? May not Rotten-row 
be yet “done” by locomotives, and the Lord Mayor's carriage be 
taken along the Strand by three traction engines driven “ tandem” ? 
Cabs, it = be, will run at a pressure of 250 Ib. per square inch, 
and we may look for legislation tocompel omnibuses to burn their own 
smoke. In those days, whenever they arrive, Tattersall’s will be but 
the seat of the (by no means horsey) business of Messrs. Fuller and 
Horsey. Will it not bean object of ambition among the aristocracy, 
as it now is at Wolverton, Doncaster, and Swindon, to have the 
heaviest engines, and will not statues of Messrs. Gooch, McConnell, 
and Sturrock—the great masters whom Messrs. Clayton, Ruston, 
Robey, Aveling, and others, are now humbly following—stand erect 
in Belgravia and Tyburnia? We doubt it not. Every agricultural 
implement maker is now a locomotive builder. At first they made 
* portable engines” which the horse had to draw—now they are, 
many of them, turning out “ self-propellers"—in which the horse 
may ride while the plough-boy, riding also, steers the way. Of the 
one-and-twenty portable engines exhibited this week in Baker- 
street, half-a-dozen, at least, were endowed with locomotive powers. 
For want of space, the whole were packed like sheep in a pen, but 
we could make them out with a little extra care. To wit :— 

Kitson and Hewitson’s magnificent double-cylinder portable 
engine, with self-propelling gear, and Fowler's clip drum and tackle 
for Fowler’s steam plough. This piece of engine-craft would do 
credit to the display of machinery, next year, in the Great Exhibi- 
tion. Few, other than accomplished and most successful locomotive 
makers, would turn out so well-arranged, well-proportioned, and 
admirably-finished an engine for farm purposes. That Messrs. 
Kitson and Hewitson are doing a good business in this line the 
number of their engine—93—-testifies. The boiler is, apparently, 
stayed as strongly as would suffice for a locomotive carrying 125 lb. 
steam. The slide bars—a neat job—are made from angle iron, the 
governor valve is of the equilibrium variety, and there are many 
good points to be met with in the rest of the work. We do not 
exactly like the contrivance, which appears to prevail in most 
engines on the general plan adopted by these builders, of passing 
the exhaust-pipe through the boiler, and thereby abstracting a 
portion of the heat of the steam; nor can we excuse the neglect of 
counterweighting the fly-wheels fof these and all other engines 
exhibited this year. Does it never occur to the portable engine makers 
to ask how mucl: power is expended in jerking the whole mass of afive, 
six, orseven-ton engine to-and-fro at the rateuf 300 impulsesa minute? 
Depend upon it, a small engine would be needed to perform this 
worse than useless work, upon which all of our agricultural engines 
now bestow a considerable share of their power. We should be 
glad to see, in next year’s show, a few pounds of cast iron correctly 
placed in the rims of the fly-wheels of the engines then exhibited, 
and thus to know that, at a cost of, say, 2s. 6d., a waste of many 
pounds a-year had been spared to the owners and users of such 
machinery. Although we have tacked this sermon about counter- 
weighting upon our notice of Messrs. Kitson and Hewitson’s 
engines, all the other builders appear to be equally culpable 

The engine next in order is one of Messrs, CLayroy, Suvutrie- 
worTH, and Co’s, numbered 4,541, a double-cylinder, 10-horse power, 
of the usual neat Stamp End finish and painted, appropriately, in 
“ Lincoln-green.” No 4,541! where have all these engines gone ? 
Messrs. Sharp, Stewart, and Co. (dating back througi Sharp Brothers, 
to Sharp and Roberts,) Messrs. R. Stephenson and Co., and Messrs. 
R. and W. Hawthorn, have not, altogether, turned out as many 
locomotives as the “ portables” made by Messrs. Clayton, Shuttleworth, 
and Co., and yet the locomotive building firms named have made 
on an average, 1,200 locomotives each, Messrs. Sharp, Stewart, and 
Co., counting, we believe, upwards of 1,400 of their own make and 
that of their predecessors in the business. At Stamp End they are 
now turning out twelve portable engines a-week. It is of no use 
criticising engines of such celebrity and popularity, yet we think 
the famous firm in question would do well to take the initiative in 
introducing the Injector on their engines, the use of which instru- 
ment is as simple as that of the common pump. 

Then there is another Lincoln firm, Messrs. Rosey axp (o., who 
have sent their 928th portable engine to Baker-street, and this 
engine is, moreover, self propelling, and provided with steering gear. 
If to the two firms already named we add that of Messrs. Kustoy, 
Proctor, anp Co., who are represented in the Smithfield Club Show 
by their 299th engine, Messrs. B. D. Tarun and Co., who send one, 
the latest of the many they have made, and Mr. Winu1aM Foster, of 
the same town, who sends his 64th, what a galaxy of talent and enter- 
—_ in the portable engine making live, does not Lincoln present! 

incotn was once famous chiefly for its churches, and to say of 
an envious man that he looke 





“like the d——1l over Lincoln” 


was considered a most truthful and forcible expression, but who are 


those who have now the most need to look to their laurels? As- 
suredly the portable engine makers whose works are not in Lincoln. 
And of those in Lincoln we should say that Messrs. Ruston, Proctor, 
and Co., are sending forth engines, some of which we also saw last 
summer at Leeds, which would sufficiently maintain the fame of 
the fen county, should each and every local rival disappear from 
the scene. Little of their well got up work could be seen, however, 
in Baker-street, the committee having packed upwards of a dozen of 
the engines so closely together that no sixteen-stone farmer, and only 
very thin reporters, could get among them. 

Mr. Aveuine’s self-propelling engine which, on yesterday week, 
went from New Cross, through the City and West-end, to Baker- 
street, under its own steam, showed off well. It was sold—we 
cannot say how long ago—and on its boiler were emblazoned the 
armorial bearings of its purchaser, a substantial magistrate, and 
withal one of the most enterprising and successful of the Kentish 
farmers. This engine had asingle 9-in. cylinder, snugly placedin the 
top of the smoke-box, 12-in. stroke, the self-propelling apparatus was 
geared 9 to 1, and the boiler was stayed so as to bear an ordinary 
pressure of 100 Ib, steam. The engine, seven tons in weight, is 
guaranteed to take itself, and a load of nine tons besides, up a slope 
of lin 6. Price £360. It has simple and very efficient steering 
gear and a brake. Mr. Aveling has already turned out thirty-four 
of these engines at his works in Rochester. 

Messrs. T'uxrorp and Sons, Messrs. Ransomes, of Ipswich, Messrs. 
BE. R. and F, Turner, of Ipswich, Messrs. Brown and May, of 
Devizes (their 97th), and Messrs, Barrett, Exatt, and ANDREWES, 
of Reading, exhibited portable engines without self-propelling gear. 
So also did Mr. E, Hayes, of Stony Stratford, Messrs. W. Manr- 
SHALL and Sons, of Gainsborough (their 61st), Messrs. ALLCHIN and 
Son, of Northampton, and Messrs. Hornssy and Sons, of Grantham, 
the boiler of the engine sent by the last-named house being, appa- 
rently, less strongly stayed than many others, being designed, pro- 
bably, to carry a lower pressure, 

Among the self-propelling engines, in addition to those already 
named, was one by Messrs. Garpiner and -Macrntosn, of New 
Cross, a double cylinder engine, with steering gear and means of 
taking up tie wear of the pitch chain. The main shaft of the en- 
gine was cut nearly through in one place, apparently to permit the 
clearance of the connecting r 

Messrs. B. D. Tariin and Co., of Lincoln, sent # self-propeller, 
with steering gear and means for taking up the wear of the pitch 
chain. ‘The wheels are almost of the size of those of Mr. Sturrock’s 
big express locomotives. 

Messrs. Rosey and Co's engine, already referred to, is a self-pro- 
peller. 

Messrs. Suita Brotusrs, of Thrapstone, sent a diminutive self- 
propeller, of about the size and “ cut” of a parish fire engine. The 
boiler had flat sides, the makers having ascertzined, we suppose, 
that square boilers are stronger than round ones. The stay bolts 
were put in in pairs, each pair being nearly or quite a foot from the 
next pair. <A pinion on the engine shaft geared directly into an 
internal wheel—which might be jin. and possibly gin. wide across 
its face—this wheel or circular rack forming part of the propelling 
wheel of the engine. The main shaft, at its other end, extended 
beyond the opposite wheel, in order to carry the fly-wheel, and the 
shaft in question ran only din. clear of the tyre of a wheel, which 
is likely, on a great deal of ground over which it may have to pass, 
to bring up pebbles, &c., which must either be crushed or the shaft 
must bend. 

Messrs. T. W. Asupy and Co., of Stamford, also sent a small 
portable engine, not self-propelling, which had what we call a 
square boiler, not too strongly stayed. 

It has occurred to us, when looking over a collection of twenty, 
fifty, or one hundred portable engines, from almost as many makers, 
that there must either be a great amount of knowledge of locomo- 
tive construction among our village engineers, or else that a great 
deal of slip-shod work is being let loose upon the farmers. Wo 
would like to see some of the “agricultural” boiler making in- 
vestigated, also the line and truth of the cylinders and guides, and 
of the principal bearings. We would like to see diagrams of the 
link motions on some of these engines, and to know whether the 
piston takes steam before or after the end of the stroke, and how 
many times it takes steam on the same stroke; also, whether the 
back pressure ever becomes so great as to reverse the engine 
although we hardly suppose it does. Nevertheless, the engines 
shown this year average remarkably well, and Kitson’s, Aveling’s, 
Ruston, Proctor and Co.'s, and Clayton, Shuttleworth, and Co.'s, 
are certainly up to the existing standard of locomotive engine 
construction. 

As for the barn machinery and implements, we must confess we 
hardly saw them. On Monday evening, when a “ private view” 
was afforded to the press, there was no entrance before half-past 
eight, and “all out” resounded throughout the premises at ten. So 
much for the “ private view.” Then, again, on Tuesday: the 
show had opened in earnest, and the crowd was immense. Pack 
the former premises of the “ Agricultural Engineers’ Company” 
with implements from cellar to garret, and then turn the whole 
pedestrian traffic of London bridge through them, and the chances 
of seeing anything would be about as good as on the first two days’ 
show in Baker-street. 

There were several threshing and dressing machines below. 
There was Messrs. Garretts’ in all the substance of oak, pine, and 
iron; while in the gallery, at Messrs. Garretts’ stand, was a hand- 
somely coloured drawing of the same machine. Besides, also, full- 
sized and well-made drills and horse hoes, Messrs. Garretts exhibited 
some beautiful models of these and other implements. 

Mr. W. 8S. Unperus, of Newport, Salop, exhibited what 
appeared to be an admirably-made threshing and dressing machine, 
provided with Messrs. Bruckshaw and Underhill’s patent fan blast 
elevator, which dispenses with the old “ Jacob's ladder ” of buckets, 
and with several belts. Several of the leading agricultural engineers, 
including Messrs. Clayton, Shuttleworth, and Co., have purchased 
the right of using, and have practically adopted this improvement. 
Messrs. Tasker and Sons, of Andover, Vente exhibited a threshing 
machine with the same improvement, and Mr. Jounx Sairu, jun., of 
Coven, near Wolverhampton, exhibited one last summer, at neh 

Mr. ‘THomas Naver, of Challow Works, near Wantage, Messrs. 
Web.ake and Denpy, of Hornchurch, Essex, Messrs. Hotmes and 
Sox, of Norwich, and Messrs. P. and H. P. Grespons, of Wantage, 
also exhibited threshing machines, those of the last-named firm 
having “ Gougher’s patent grooved Corn Extractor,” the discovery 
of which, on our own part, sent a thrill of expectation through our 
whole crop, from the pedis pollex to the pedis digitus minimus. 

Of chaff cutters there were many. ‘These machines must have 
been suggested by the guil/otine, although we are not aware that the 
French Government have adopted the improvement of the re- 
volving blades. Ugh! how cruel they look! Why cannot these 
machines be set to work upon some of the chaff which 
so much abounds at some of our elections, and which has, 
ere now, so sorely tried the temper of that famous Sheffield blade, 
Mr. Roebuck ? What an opening Marylebone would have presented 
for Messrs. Kicumonp and CuANDLer, Pickstey, Suts and Co., and the 
numerous other firms whose “ last neat things” in this line shone 
forth, in the Smithfield Club Show, with all the lustre which the 
most industrious polishing here, and the most emerald of pig- 
ments there, could render! 

Next year the agricultural engineers will divide their attention, so 
far as concerns the display of their goods, between the Great Exhi- 
bition and the new Agricultural Hall, at Islington. The magnitude 
and value of these exhibitions of mechanism and implements is con- 
stantly increasing, marking the constant improvement in our agri- 
cultural processes. We do not forget, of course, that it is the cattle, 
the sheep, and the swine, of choice breeds and fed to the highest 
point, that render these agricultural shows so popular ; und right it is 
that this should be so. But these wonders of stock breeding we 
leave to other and abler critics, contenting ourselves with those 
leatures of these farmer's fairs which come within our especial 
province, and still holding the conviction that farming is but a branch 
‘ of engineering after all. 
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THE BUILDING FOR THE INTERNATIONAL EXHIBITION OF 1862. 
By Captain Witutam C, Putirorts, R.E. 


Tue records of this society show that, in establishing the Inter- 
national Exhibition of 1851, it was intended it should be the first of 
a series of similar exhibitions; its brilliant success confirmed the 
society in this resolution, and ten years was thought to be a con- 
venient interval between each. 

Accordingly, in 1858, the idea of an Exhibition to be held in 1861 
was brought forward, and, being favourably received, was resolved 
on. The political state of Europe, however, compelled its postpone- 
ment till 1862, and a Royal Commission for carrying it out was 
appointed early in the present year. 

‘The surplus funds of the 1851 Exhibition had been devoted to the 
purchase of a plot of ground on the Kensington Gore estate, which 
was intended to aid future International Exhibitions and buildings 
for promoting industrial science and art. Twenty-two acres of this 
ground have been enclosed in a large quadrangle formed by arcades, 
and leased by the Commissioners of 1851 to the Royal Horticultural 
Society to promote the objects of that institution. 

In laying out the arcades a large piece of ground was left at the 
south end, and the possibility of future Exhibitions not being lost 
sight of, they were so arranged as to make the remaining unoccupied 
space easily available for that object. 

The southern portion of the arcades was built from the design of 
Captain Fowke, the engineer and architect to the department of 
science and art, who was one of a committee appointed to superin- 
tend the construction of the whole of the works on the estate of the 
Commissioners of 1851. From having been secretary to the British 
department of the Paris Exhibition in 1855, he had gained a clear 
insight into the nature ofthe building best adapted to a similar 
Exhibition in England. Availing himself, therefore, of the experience 
thus gained, and acting under the conviction that periodical Inter- 
national Exhibitions would be established in England, he carefully 
considered the most appropriate design for a building on the ground 
adjoining the Royal Horticultural Society's gardens. 

On the arrangements for the ground being completed, the Com- 
missioners, therefore, had before them a design founded on a large 
experience and an intimate knowledge of the site, the merits of 
which they at once recognised. Thus relieved of the necessity of 
competition, which, in the case of the 1851 Exhibition, resulted in 
disappointment and delay, they carefully considered Captain Fowke's 
plans, and eventually accepted them, subject, however, to some 
modification on account of the cost of their execution, which was 
estimated at £590,(00. The leading feature of the original design 
was the Great Hall, two interior views of which, by Mr. Godfrey 
Sykes, are before you. It was to have been 500ft. long, 250ft. wide, 
and 210ft. high. Its proposed position was immediately behind the 
central entrance of the south front, above which it would have 
towered in solitary grandeur. It was, however, suppressed on 
account of its cost; but there will be no architectural or constructive 
difficulties in adding the Great Hall subsequently, and it is to be 
hoped that before another Exhibition is held, sufficient funds for it 
may be available. 

The first drawings to which I wish to draw your attention aro 
those illustrating the progress of designs for Exhibition buildings. 
Most of you are aware that the invitation of the Commissioners for 
competitive plans for the 1851 Exhibition was responded to by 
280 designs. Many of these gave proof of great skill and ingenuity 
on the part of their authors, but not one of them was thought to be 
perfectly adapted for the purpose. A committee for all matters 
relating to the building, composed of some of the leading architects 
and engineers of the day, was nominated, and they prepared a plan 
which was, in a great measure, a combination and modification of 
the most meritorious designs furnished by the competitors. You 
have a drawing of this before you. It was actually determined on 
by the committee, and very nearly carried out, but the popular out- 
cry against it was so strong that the Commission was glad enough 
to give it up at the last moment, to consider the happy suggestion 
of Sir Joseph Paxton, which they ultimately adopted, and the beautiful 
Crystal Palace (now removed, with some alteration, to Sydenham) 
was the result. This, as it appeared in 1851, you will at once 
recognise among the various drawings submitted to your ———_ 
Four years later came the Paris Universal Exhibition, of which you 
will also see a drawing of the permanent portion now remaining, to 
the same scale as that of 1851; and, finally, we have several 
beautiful views, prepared by some of the leading artists of the day, 
of our building as it will appear next year. 

Tue Sire. 


You will better understand a description of the site by observing 
the plan of it, which is before you. The ground on which the main 
building stands is about 16 acres in extent, and occupies the southern 
portion of the land purchased at South Kensington by the Com- 
missioners for the Exhibition of 1851. Nearly rectangular in shape, 
it measures about 1,200ft. from east to west, by 560ft. from north to 
south. It is immediately south of the Royal Horticultural Society's 
gardens, the southern arcade of which has been leut to the Exhibi- 
tion for refreshment rooms. The Cromwell-road forms the southern 
boundary; on the east it adjoins Exhibition-road; and on the west 
Prince Albert’s-road. 

The whole of this ground will be covered by buildings of a 
permanent character, and, to secure as much additional space as 
possible, the two long strips of ground between the east and west 
arcades and the adjacent roads will be roofed in by means of tempo- 
rary sheds, to give ample space for the exhibition of machinery and 
other pondrous objects which cannot be conveniently shown in the 
main building. ‘lhe additional area afforded by these two annexes 
will be about 7 acres, which will make the total extent of the Exhi- 
bition 24} acres. 

The general level of the ground is from 4ft. to 6ft. below the 
adjoining roads, and it has a gentle slope from north-east to south- 
west. The nature of the soil is well adapted to building purposes ; 
a bed of gravel, from 4ft. to 12ft. from the surface, extends through- 
out the whole area, so that a dry and firm foundation is easily 
obtained. 

The Commissioners for 1851 are the legal proprictors of the site, 
but, to secure the greater portion of it for the intended 1872 Exhibi- 
tion, they have agreed to reserve about 16 acres of it for that purposo 
on receiving £10,000 as a sort of ground-rent. _It is already agreed 
that to this society will be granted the lease of the central portion of 
the Picture Gallery, 1 acre in extent, along the Cromwell-road, for 
ninety-nine years, on condition that ground-rent to the amount of 
£240 perannum be paid to the 1851 Commissioners, it being under- 
stood that it will be given up unreservedly for the use of the 1872 
Exhibition. 

GeneraL Description. 


In the general design of the building, a large ground-plan of 
which is before you, its suitability for future International Exhibi- 
tions has been kept steadily in view, and it has a much more perma- 
nent character than the famous Crystal Palace erected for the 1851 
Exhibition. 

It differs, therefore, from its predecessor in many essential particu- 
lars. It is more commodious, more imposing in its interior, more 
varied, more suitable for Exhibition purposes, while from without its 
aspect is of impressive magnitude and grandeur. 

Here glass and iron are no longer the main features of the design, 
but are succeeded by lofty walls of brickwork, which surround the 
ground on all sides,and form the walls of the fine. arts galleries. 
The east end and west sides, by being continued past the southern 
arcade of the gardens, have a frontage of 75vft., and that on the 
south is 1,150ft. The north front is the lower arcade of the gardens, 
which is having a permanent upper storey added to it. ‘The interior 
space thus enclosed is entirely covered in by roofs of various heights, 
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and is divided into nave, transepts, aisles,and open courts ; the latter, 
occupying comparatively a very small portion, are roofed with glass 
as in 1851, but the other parts have opaque roofs, and are lighted by 
clerestory windows. : 

The interior supports are hollow cast iron columns, as in 1851, of 
somewhat larger dimensions, being a foot wide, with half an inch of 
metal in them. They are so arranged as to come at intervals of 
25ft. or 50ft. from centre to centre; in fact, 25 is the unit here as 2 
was in 1851, and you will find nearly all the leading dimensions, 
both vertical and horizontal, to be multiples of that number. The 
exceptions to this rule are the nave and transepts, which are 
#5ft. wide; the former runs east and west, and terminates in the 
centre of those fronts, having its central line 81ft. north of the 
ceutre line of the building; the latter extend north and south from 
the ends of the nave throughout the whole width. At the intersec- 
tion of the nave and transepts are the great domes. The aisles are 
continued all round the nave and transepts, and the space enclosed 
by them forms the open or glass courts. ' 

“The columns are supported differently from what they were in 
1851. On that oceasion they were attached to connecting pieces, 
whieh, terminating in a la ve flat base plate, rested on concrete laid 
flush with the ground; these connecting pieces of course varied in 
height to suit the slope of the -round. ‘This has been avoided in 
the present building by bedding the columns themselves on York 
slabs laid on b ick yrers, Whic are founded on concrete ; the slabs 
being all adjust»! to the sine level throughout by varying the 
height of the brick nly one length of column is used, and the 
facility of setting them up is thus greatly increased. 

At the nort! ends of the east and west fronts are the two annexes, 
temporary, supplementary structures, designed for the exhibition of 
machinery and other pondrous objects which could not be conve- 
uiently placed in the main building. 

The total area roofed in is 988,000 square feet; it is, therefore, 
considerably larger than the 1851 Exhibition, which only occupied 
799,000 square feet. It has also, when actual covered space is alone 
considered, slightly the advantage of the Paris Exhibition, which 
had a covered area of 953,000 square feet. But if we compare the 
total space, covered and uncovered, occupied by each, Paris is con- 
siderably larger, for the better suitability of its climate for out-of- 
door display enabled the authorities of that Exhibition to increase 
the area of ground given up to exhibiting _ by 547,000 square 
feet; while, with our variable climate, it has not been thought 
advisable to have more than 35,000ft. of ground unroofed ; so that 
the total areas, covered and uncovered, occupied by the two Exhibi- 
tions, are 1,500,000 square feet for Paris, and 1,023,000 square feet 
for 1862, ; 

ConTRACt. 

Before going into a more detailed account of the various parts 
thus generally described, it is desirable to state the means which 
her Majesty’s Commissioners have adopted for the punctual comple- 
tion of this stupendous building. The plans were submitted to the 
competition of ten leading contractors; three tenders were sent in, 
and that furnished by Messrs. Kelk aud Lucas being the lowest was 
accepted. 

These two most eminent firms, joining their resources together, 
have become partners for the work, andif one can judge from their 
antecedents, a better guarantee for punctuality and sound work 
could hardly have been obtained. 

The nature of the contract is peculiar. The whole responsibility 
for the execution of the works rests with the contractors, and the 
amount they are to receive is contingent on the receipts of the Ex- 
hibition. ‘Che Commissioners have the option of purchasing the 
building out and out, or of merely paying for the use of it. For the 
rent of the building, a sum of £200,000 is guaranteed absolutely ; if 
the receipts execed £400,000, the contractors are to be paid £100,000 
more for rent, and they are bound, if required, to sell the whole for 
a further sum of £130,000, thus making its total cost £430,000. 

The date agreed} upon for the building to be completed and given 
up to the Commissioners is the 12th of February next, and although 
even now it is impossible to say, with certainty, whether that date 
will be rigidly adhered to, yet it is certain that, provided no un- 
foreseen accident occurs, the stipulated time will be very nearly kept. 


Sovrn Front. 

‘The general outline of the south front presents an elevation 1,150ft. 
long, and 55ft. high in the brickwork, with two projecting towers 
at each end, rising 16ft. above the general outline, and a larger 
tower in the centre, in which is to be the main entrance to the 
picture galleries. Semicircular headed panels, separated by pilasters, 
are built at central intervals of 25ft. throughout the whole length, a 
high plinth extends all round, and between the arches are circular 
niches, at present vacant, but admitting of future decoration. In 
the lower portion of each panel is a window to admit light and air to 
the ground floor, and for ventilation of the Picture Gallery above. 

The exterior is chiefly in plein brickwork, and with no more 
ornament than that work admits of. The panels are plastered in 
cement, and experiments are proposed to ornament them in English 
mosiacs. ‘I'he exterior decoration will eventually depend on the 
way in which this is carried out, to be decided as funds become 
available; the present Exhibition will be quite incomplete in this 
respeet, but any amount of architectural ornament that can be paid 
for may be added hereafter. 

Those who have become acquainted with the leading features of 
the Exhibition building, chiefly through the earlier published 
drawings, will perhaps be surprised at my describing the south, or 
principal front, without touching on the great domes which, aecord- 
ing to those drawings, form so important a feature in it. But the 
fact is that these domes, being 300ft. from this fron., can never, 
in any way, enter into its effect; so far from it, indeed, that 
from no possible position can they ever be seen at the same 
time as part of the general front. The error has evidently arisen 
from the circumstance that the drawings in question having been 
made up by persons ignorant of the plan of the building, from 
geometric elevations, in which, of course, the domes appeared as if 
they belonged to the south front. lam induced to allude to this 
from the fact that much hostile criticism has been wasted upon the 
disastrous effect of the domes, as seen from positions, from which 
they are really invisible. Each dome keeps its place as the centre 
of its own front, and its effect is utterly independent of its fellow, 
which is 1,000f. from it. To this want of comprehension of the 
subject may be attributed the feeling that has been expressed against 
the two domes adopfed, and in favour of a central one. It will be 
seen, ona little reflection, that eachof the domes is virtually central in 
its own composition, while a dome in the centre of the whole building 
would (from the vast extent of the structure and its peculiar situa- 
tion) have been thrown entirely out of sight on all sides but one, 
until seen from such a distance as to lose all connection with the 
building in an architectural point of view, ‘The upper terrace of the 
horticultural gardens is the only point from which such a dome 
would have been seen in connection with the building, and this is 
also the only point from which the two present domes appear simul- 
taneously; but, when thus viewed, so completely does the building 
carry on the symmetrical lines of arcades and terraces, that the 
dvality of the domes is at once accepted as the natural complement 
of the system which has governed the laying out of the entire 
quadrangle. namely, that it should be considered with reference to 
a single building of commanding proportions, situated on the proper 
site for the chief point of the composition, the most northern and 
highest part of the ground. 

The main entrance to this portion of the building will be through 
three arches in the central tower, 20ft. wide and d0ft. high, resting 
on piers Lift. thick, decorated with terra-cotta columus. Above the 
arches is the cornice and frieze, on top of which, and above the 
middle porch, is an ornamental clock ial. Passing through the 

archways, the visitor euters a large vestibule and hall, 15vit. long 
and 110it. wide, leading to the Industrial Courts and Galleries. A 
flight of steps on either side will conduct him to the Picture Gal- 
leries, before entering which I shall briefly explain the general prin- 


cipis Whoch have influenced their design. 





The chief desideratum of a picture gallery is an equally dis- 
tributed light throughout, admitted in such a way as will prevent 
its rays being directly reflected from the surface of the picture to 
the eye of the visitor. A light, therefore, satisfying this condition 
when the observer is standing at a convenient distance, is the only 
one which ean be called perfect. 

No one can have observed pictures lighted by ordinary windows 
without experiencing the unpleasant effect produced by the improper 
reflection of the rays or glitter from the pictures, as it is called. It 
is for this reason that one is often puzzled where to find a place 
from which to see the whole of a large picture to advantage. 

This is obviated by admitting the light at a particular angle from 
the roof, by means of a skylight extending along its entire length, 
and which, in the present care, measures 31ft. in width, that is, 
15ft. Gin. from the ridge on either side. The entire width of the 
opening, measured on q horizontal plane, is 29ft. 2in. As will be 
seen by reference to the section each room is 50ft. wide, and at a 
height of 32ft. 9in., a cove, springing from a cornice on either side, 
reaches the height of the tie-bar of the principals (42ft. 10in. above 
the floor), 12ft. din. from the wall, thus leaving a space 25ft. 4in. 
between the coves. In this space a transparent calico ceiling (here- 
after to be replaced by ground glass) is introduced, which, however, 
is raised 2ft. din. above the highest point of the cove, or 45ft. Tin. 
from the floor. ‘The space between the highest point of the 
cove and the eave of the calico is occupied by louvres for venti- 
lation. 

These proportions will afford the gallery as much light as pos- 
sible, and glitter from the surface of the pictures will be avoided. 
As regards the quantity of light admitted, it may be briefly stated 
that the opening for admission is exactly half the floor area of the 
gallery, the former being 25ft. wide, the latter 50ft. In dealing 
with the quantity of light, another point must not be lost sight of, 
namely, the height of the opening from the floor, and its conse- 
quent distance from the picture. In this gallery this is reduced to a 
minimum consistently with the avoidance of glitter, being only 
45ft. 7in. from the floor. 

The following illustration will explain the question of glitter, or 
reflection of light, from the varnish of pictures:—Supposing a 
mirror to be hung against the entire surface of the wall. It will be 
seen, by referring to the diagram, that a ray of light from the sky- 
light, at its extremity furthest from either wall, striking that wall 
at A, at a height of 23ft. 3in. above the floor, will be reflected so as 
to reach the eye at E, of a beholder (say 5ft. 3in. above the floor) 
standing 5ft. on the other side of the centre of the room, or 30ft. 
from the mirror, and, consequently, all the rays striking below that 
point will fall below his eye, or, in other words, he will not be able 
to see the image of the skylight in the mirror at any point below 
23ft. 3in. from the floor, and, as a matter of course, there will be no 
glitter on the wall, or on pictures hung against it, below that point. 
Consequently, to see pictures without glitter hung higher up, it will 
be necessary for the spectator to retire still further from the centre 
of the gallery. 




















Transverse Scction of Picture Gallery, showing the way of admitting the 
light to avoid glitter. 


It will be seen from the diagram that this 1s which is called 
the glitter point, alters with the position of the beholder. For 
instance, at b, ft. from the wall, the glitter point is at F, 11ft. from 
the floor, while, on coming closer, it will descend in proportion. On 
the other hand, by receding to a distance of 10ft., the wall may be 
seen without glitter to a height of 14ft. Looking again to the same 
diagram, it will be seen that, apart from all considerations of reflec- 
tion, a person desiring to see a picture at a height of 14ft., would 
naturally retire 1¢ft., if not more, from it, and the same may be said 
of other heights and positions shown on the sectional diagram, so 
that, in any position in which a person can conveniently examine a 
picture, he may be sure of having its surface free froin glitter. 

This system of lighting increases the difficulty of successfully 
treating the exterior of the building, for it prevents any windows 
being placed in the upper part of the side walls, but after the very 
successful application of these principles of lighting to picture 
galleries which have been constructed within the last few years at 
South Kensington, it was wisely determined to forego all other con- 
siderations, and apply the same principles to the rooms destined to 
receive the choicest works of art of the present age. 

On ascending the stairs, the visitor enters a vestibule of similar 
proportions to the one below, from which he obtains one unbroken 
vista throughout the whole extent of the main gallery, and it is 
diflicult to conceive a finer effect than that produced by contemplat- 
ing the noble proportions of the rooms before him. 

Entering the first on either side, he will find himself in a spacious 
hall 325ft. long, 50ft. wide, and 48ft. high. Passing through this, 
he will enter one of the wing towers, which forms a room d2ft. by 
45ft., and 66ft. high; he will then enter another room 7dft. long, and 
of the same width and height as the first, from which he will pass 
into the end tower, Whence he will have an uninterrupted view of 
the whole main gallery. 

The interior decorations of these roonis will be very simple, and 
may be briefly described as a plain cove extending to each side of 
the skylight, and resting on a moulded cornice. 

Arranget.ents for thorough ventilation, so essential to the preser- 
vation of the pictures, and comfort of the visitors, are amply pro- 
vided for, by admitting fresh air through apertures along the floor 
level, and allowing the vitiated air to escape through louvres in the 
skylight. 

Descending to the ground floor, the same sized rooms are repeated, 
but as they are lighted by means of ordinary windows they will 
probably be devoted to other objects than those coming under the 
head of tine arts. The part of the Picture Gallery which is to revert 
to the Society of Arts is the central hall, and the two large rooms, 
83dit. long, on either side of it. 

before concluding this description of the Picture Gallery, its con- 
structive details will be interesting. The foundations throughout 
are carried down to the gravel, here from 6ft. to 12ft. below the sur- 
face of the ground, in conerete,on which ordinary brick footings 
are laid. In the front wall the piers carrying the semicircular arches 
are 12ft. wide, by 3ft. vin. thick, and the intervening pavel having 
merely its own weight to support, is only 9in. work. The back wail 
is of rather a different construction. ‘his is a plain wall from top 


iv bottom, with numerous arches through it on the ground floor; it 





is built for the most part hollow, with piers so placed that the weight 
of the floor and roof will come on them. This system of hollow 
walling gives the greatest strength with the least amount of material, 
and secures a straight face at either side. The floor of the Picture 
Gallery has been constructed of great strength, so as to bear with 
perfect safety the greatest load which can be brought on it. It is 
carried on girders 135 by 12, resting on the side walls and inter- 
mediately supported by two cast ironcolumns. ‘These girders cross 
the building at central intervals of 12}ft., and over them are laid 
joists lin. by 2}in., 2ft. apart, to carry the floor-boards. A porticn 
of this floor has been proved to 140 Ib. to the foot, which exceeds 
the greatest load it can have to bear when densely crowded with 
visitors. The walls in the Picture Gallery are lined throughout 
with wood, which is kept at a short distance from the brickwork, so 
as to guard against damp. The design of the roof is the same as 
that already employed by Captain Fowke in one of the South Ken- 
sington Galleries, and also in the Irish National Gallery in Dublin, 
and seems well adapted for its purpose; the principals which 
support it consist of two strongly trussed double timber rafters, con- 
nected together by an iron tie bar 4ft. above the level of the wall 
plate. The coved ceiling is thus made 4ft. higher than it could 
have been with an ordinary tie-beam roof. As ] am not aware that 
this description of truss is often adopted in a timber and ceiled roof, 
I am induced to show a drawing of it, as it is of extremely simple 
construction, and capable of very general application. 

The principals are placed at centrai intervals of 25ft.; they rest on 
flat stones built into the walls, and strongly trussed purlins, carrying 
the skylight rafters and upper portion of the cove, are suspended to 
them. ‘The skylight is glazed with 16 oz. glass, and the rest of the 
roof covered with slates. 

East AnD West Fronts. 

We now come to the east and west fronts, which, though differ- 
ing from the south, are not less imposing. They are, in all 
respects, similar to each other in their general effect. Here the 
stupendous domes, rising to a height of 260ft., will show to most 
advantage, and the transept roof, with its lofty clerestory windows, 
will be in full view. To the observer below, the form of each 
dome will appear nearly that of a semi-circle ; this effect is obtained 
by making its height 11ft. more than its semi-diameter, which will 
fully allow for the loss by perspective diminution. 

From the crown of the dome rises the finial to a height of 55ft. 
The dome is in the middle of each facade; its centre is the point 
formed by the intersection of the centre lines of the nave and 
transepts, and the front of the building is advanced from it 108ft. 
Here, through a noble arched recess, is the main entrance to the 
industrial courts, the effect of which will, I think, form one of the 
most pleasing exterior parts of the building. This central porch is 
162ft. in extreme width, and contains a deep semi-circular arched 
recess, of 68ft. span and 80ft. high. It is recessed with a deep 
covering capable of receiving an almost endless variety of decora- 
tion, if such be desired hereafter; while in its present simplicity, it is 
ape | valuable on account of the richness of effect produced by 
the bold light and shade. 

In the tympan of the recess is the great rose window, which will 
be visible from end to end within, the window in one closing the 
vista as the spectator looks from a standing point beneath the other. 
Minor porches on either side, 36ft. wide, forming wings, support a 
pedimental gable, which rises toa level with the ridge of the nave and 
transept roofs, and is finished with a bold line of balustrade. The 
entrances beneath are enclosed by an arcaded framing filling up the 
recess for one-quarter of its height, and having a balcony above. 
The flat brickwork of the wings is relieved by pilasters, one on each 
side of the minor porch ; these carry a light cornice moulding, sur- 
mounted by an attic. 

On either side of the central entrance, recessed 15ft. from it, 
extend 235ft. to the north and south, the exterior walls of the 
building ; these enclose the auxiliary picture galleries. There isa 
high plinth from end to end, and immediately above are panels 
formed by a series of coupled semi-circular arched recesses with 
bold pilasters between. Over all is an appropriate cornice supported 
by corbels. By the wall being mt a 9 to a height of 36}ft., the 
lofty clerestory windows of the transept which rise immediately 
behind, come into the composition. As in the south front, the 
lower portions of the panels are occupied by windows to give light 
and ventilation to the offices and retiring rooms, with which the 
ground floor on these sides will be occupied. The upper floor is to 
be used as an auxiliary picture gallery, and is, therefore, lighted on 
the same principles as the rooms on the south front. 

A visitor will be able to enter the auxiliary galleries, independent 
of the main gallery, by means of stairs on either side of the east and 
west entrances ; or he will have access to them from the end towers 
of the latter, already described. They form four distinct rooms, 
247ft. long, 25ft. wide, and 17ft. high. The same principles 
of lighting and ventilating being observed in these galleries as in 
the larger one, their construction is similar, subject, of course, to the 
alterations necessitated by their smaller size. 

The main and auxiliary picture galleries of the fine arts depart- 
ment will afford 4,600 lineal feet of hanging space, from 17ft. to 
30ft. high ; yet all this amount, large as it may seem, is required, 
and even more would have been desirable, could it, by any possi- 
bility, have been obtained. An idea of their extent may be formed 
by the fact that in walxing once up and down the galleries the 
visitor will have to traverse a mile all but 60 yards, and presuming 
the moderate allowance of 75 per cent. of the available wail-space to 
be actually covered by pictures, their aggregate areas will equal 
7,600 square yards, or about 1} acres! 

Nort Front. 

To complete our survey of the exterior, we must examine the 
north front, for which purpose it is necessary to enter the Royal 
Horticultural Society's Gardens. The large space here afforded 
admits of a connoisseur criticising it from several points of view. 
For our purpose, however, it will suffice to imagine our station to 
be on the central walk, one or two hundred yards from the South 
Arcade. 

From no other point will a better appreciation of the building be 
obtained. The South Arcade forms the basement of the north front, 
to which an upper storey is now being added. The fagade is divided 
into two fioors, except the central portion, which has a mezzanine 
interposed. ‘The ground floor, consisting of the Southern Arcade of 
the gardens, with its pleasing arrangement of twisted terra-cotta 
columns, is, doubtless, familiar to most of you. The whole front is 
divided into five faces, in different lines of advance. By sub- 
dividing the centre mass into three sections a very great variety 
and relief of design is obtained. The middle of the front is occupied 
by the entrance from the gardens, through three 10-ft. ornamented 
brick archways, supported by coupled stone columns; these; are 
immediately opposite the southern entrance, from which point will 
be obtained one unbroken vista across the whole building up tq the 
cascade and conservatory at the north end of the gardens. ' 

In examining the five divisions of the facade, we find that the 
centre (70ft. high) presents three levels, the arcade of the gardens, 
the shallow mezzanine (interrupted by the central arches before 
mentioned), and the upper floor. On each side of the centre are the 
lights of the arcade, consisting of tripled ornamental brick arches. 
ou terra-cotta columns, separated by pilasters; the upper lights are 
similarly arranged, and the whole is surrounded by a panelled 
frieze of appropriate design, with openings for ventilation. Over 
_ is seen the roof, of good pitch, following the line of the ground 

lan. 
The two corresponding recesses on each side are thrown back 
25ft., and extend in an unbroken line for 2u0ft., with a height of 
Guit.; the level of the upper floor here corresponds with that of the 
centre mezzanine, and the lighting, both above and below, is 
effected by eleven sets of tripled arches, similar to those in the centre 
division. 

At each end are the returns into the garden, and in the 50ft., which 
completes the length, is an entrance archway, 10ft. wide, on the far 
side of which the trpled arched light is repeated. 
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The treatment of the whole facade is most effective e; much 
diversity is obtained by the arrangement of the masses; "general 
uniformity is successfully sought, and every part harmonises admi- 
rably with the adjoining arcades. Ata short distance behind rises 
the lofty ridge of the nave, terminated at either end by the imposing 
outline of the great domes. 

The upper and lower floors on this front occupy an area of 26,800 
square feet; the whole of this space is to be given up to the refresh- 
ment rooms and offices connected with them. 

A better choice of situation could not have been made. The 
exhausted sight-seer, surfeited and bewildered by the endless 
variety of objects furnished by the Exhibition, will here retire to 
recruit his mental and bodily vigour for fresh exertions. Here will 
be retailed refreshments of all kinds—every variety of eatables, from 
the delicate sponge-cake and strawberry ice to the honest sub- 
stantial roast beef. ‘I'he teetotaller will find himself bountifully 
supplied with waters—aerated, medicated, and pure, too numerous to 
mention; or, should he be so disposed, he may even indulge in 
ginger-beecr and lemonade, while the more generous liver will 
obtain anything he chooses to call for—from bitter ale to iced 
champagie. 

Let us glance at the mental refreshment afforded; on ordinary 
days it will be the quiet contemplation of the fairy- like scene before 
him; here will the mind feast, while the eye “wanders from the 
sloping green banks, and verdant alleys of the pleasure gardens, 
studded with flowers basking in the sun, to where the great cascade 

—appropriate monument to the Parent of all around—pours itself 
into its wide and glittering basin below. On the occasion of /¢tes, 
the beauty of the scene will be still further increased by throngs of 
gaily dressed visitors to the gardens, and the enjoyment of it 
enhanced by the music provided for their entertainment. 

Nor will the pleasure ever be clouded by thoughts of the possi- 
bility of these rooms being removed, for no matter what are the 
financial results of the Exhibition, they, at least, will remain after 
its close, and form part of the Horticultural Gardens. 








Nave AnD TRANSEPTS. 


Let us now begin our survey of the interior. 

In this it is not my intention to go minutely into the construction 
of the whole, and I shall only dwell on those parts which present 
any novelties ; the limited time at our disposal necessitates this, and, 
even were it otherwise, it would be unprofitable, for there are certain 
portions without any claim to novelty, a description of which 
would be uninteresting, as they differ in no essential point from 
many ordinary iron structures. 

To commence with the nave and transepts, which are similar in 
all respects. 

Entering by the east or west front, the visitor rises two steps, 
which brings him to the level of the dais under each dome. From 
this point, 6ft. above the rest of the floor, he will, in one view, com- 
mand the interior of the whole building. A very serious obstacle 
in the ground has been cleverly overcome by this arrangement. 
The roads surrounding the site are about 5ft. above the level of 
the ground on which the building stands. Had this contour been 
rigidly followed, the visitor would have had on entering at once to 
descend 5ft. 

This immediate descent would have been most inconvenient, and 
would have totally marred the otherwise imposing interior aspect 
of the building. Had the whole area been raised to suit the road 
level, it will be obvious that the cost would have been considerably 
increased. From the dais three flights of steps, 80ft. wide, con- 
duct the visitor into the nave and transept on either side. The 
— is 800ft. long, 85ft. wide, and 100ft. high to the ridge of the 
roof. 

The supports on either side consist of square and round cast iron 
columns coupled together; the former carry the gallery floor, and the 
latter, advancing into the nave, receives the principals of the roof. 
These columnsare 50ft. high, in two lengths of 25ft. each, and from their 
capitals spring the roof frames, which consist of three thicknesses of 
plank, from 18in. to 2ft. Gin. deep, firmly nailed and bolted together, 
and so arranged that their ends break joint. The centre plank is 
din. thick, and each of the outer ones is 3in.; the lower edges are 
tangents to an imaginary semi-circle, round which they form half of 
a regular polygon. From the springing rise cage gre of the clerestory 
windows 25ft. “high. The principal rafters of the roof frames rise 
from the top of these posts, and are carried up after passing a tangen 
to the extrados of the arch to meet at the ridge in a point 2dft. above 
the top of the clerestory. The angles over the haunches and crown 
of the arch are firmly braced together, so as to reduce the thrust as 
much as possible, 

The rib is repeated thirty times in the length of the nave, and from 
its graceful curve and elegant lightness it produces an extremely 
fine effect. Between every roof principle is a clerestory light 25ft. 
high, consisting of three arches springing from intermediate mullions. 
The roof is covered with felt, on 1}-in. plank, which is laid dia- 
gonally, so as to brace the whole together. The nave is, therefore, 
entire ly dependent for its light on the clerestory windows ; this is 
found to be amply sufficient, and a substantial water-tight covering 
is thus insured, having the advantage of obviating All chance of that 
unpleasant glare which the experience of 1851 proved to be unavoid- 
able with a glass covering, while, at the same time, it will be cooler 
in summer and warmer in winter. The rain-water from tle roof is 
conducted, by means of gutters, down the columns supporting the 
ribs to drains laid under the ground floor, which carry it off to the 
drains under the adjoining roads. 

From each end of the nave, at right angles to it, and extending 
north and south for a length of 650ft., run the transepts. 'T hey are 
the same width and height as the nave, and the ribs of its roof 
are of precisely the same construction. This construction will be 
more fully understood by referring to the drawing, which shows the 
arrangement of planks and bracing. 

The nave ribs have been made at Mr. Kelk’s yard, in Pimlico, and 
carted to the ground in four pieces. When on the spot ready for 
hoisting, they were formed into two pieces so arranged that the point 
of junction should always be at the ridge. ‘T’o fix the principals in 
the nave roof, a movable scaffold of very clever design was used. 

A drawing of it, showing its construction, is before you. It con- 
tains 4.740 cubie feet of timber, and weighs 87 tons; but, notwith- 
standing this, it is moved by four men working crowbars under the 
Wheels. One half of a rib was first hoisted to its place; when in 
position, the other half was raised, and as soon as both were fixed 
true, they were joined together by completing the arch and bracing 
over its crown. As soon as one rib was up, the travelling scaffold 
was moved to the adjoining bay, and the next rib completed. The 
purlins and boarding were then fixed, after which the scaffold was 
again moved forward, and anuther bay covered in the same 
manner, 

The hoisting is all done by a most ingenious winch, or hoist, 
worked by steam, the invention of Mr. Asiton. This machine has 
two grooved cast iron barrels, which are made to revolve by means 
of a system of toothed wheels, connected with a portable steam 
engine. A rope is passed round the grooves. On the fall being 
mi unned, and the barrels set in motion, the coils of the rope are 
gathe ‘red up, anda great hoisting power obtained. By means of snatch 
blocks and pulley Vs, ropes are led from this beautifully simple 
machine to all parts of the building, ana the heaviest materials, 
such as girders, columns, scaffold beams, &c., are hoisted to their 
position with the greatest case and rapidity. As an instance I need 
only mention that the heavy floor girders, weighing about 1} tons, 
Were raised in two minutes, columns in about the same time, and 
the ponderous ribs of the nave, weighing 6} tons, required only from 
ten to twenty minutes to raise them their full height. 

The only portion of the Crystal Palace of 1851 which can be 
compared with the nave is the great central transe pt, whose height 
was 104ft., or 4ft. more than that of the nave, but it was narrower 
by 13ft., being only 72ft. wide, while the total length of the nave 
of the present building will be very nearly three times as great. 

The ribs of the transept were fixed over a stau ding seaffold all 
through, which alone consumed fret The 











30,306 cubic i timber. 











reason for this was that, as .s the domes divide the transepts into four 
separate lengths, four travellers would have been necessary, and 
though these would not have taken nearly so much material as the 
standing scaffolds, yet the contractors thought that the difference 
would not have compensated for the additional labour required in 
building the former. 

AISLEs, GALLERIES, AND STAIRS. 

By st to the general plan you will see that in itare shown 
three large buildings parallel to each other, the refreshment rooms, 
the nave, and the Picture Gallery. These are connected at their ends 
by transepts, and thus two vast oblong spaces are enclosed, one to 
the north, and the other to the south of the nave. 

On both sides of the nave,and the inner sides of the transepts, are 
aisles 50ft. wide. Another aisle, 25ft. wide, is carried along the 
outer sides of the transepts and along the back wall of the south 
front. 

After deducting the space occupied by all these aisles from the 
oblongs above referred to, we have remaining two smaller ones, that 
north of the nave 750ft. by 87ft., and that at ‘the south of it 740ft. by 


200ft. Each of these is subdivided into three courts by two 
50-ft. aisles. The centre courts are 150ft. long, aud those at the ends 
250ft. The dividing aisles on the north lead to the refreshment 


rooms, On the south to the entrance vestibule. 

Twenty-five feet above the ground floor are the galleries, follew- 
ing the same line as the aisles; they give an additional exhibiting 
space of 203,000 square feet. Particular care has been taken to 
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Section of one-half of a Nave Rib, showing the cross-bracing in the 
Gallery. 


make these galleries amply strong for the heavy moving loads they 
will have to bear. The floors are supported on cast iron girders 
fixed to the columns; over them are laid two strong suspended 
trusses, which carry the joists and boarding. 

Supposing a floor to be loaded with 140 1b. to the square foot, 
which, being more than the weight of a dense crowd of people, is 
heavier than any weight it can have to bear, the greatest load that 
can thus be placed on a girder is 34 tons. The bre aking weight of 
the girders used is 88 tons, and every one of them is proved in a 
hydraulic press, specially constructed for the purpose, to a load of 
38 tons, to avoid all risks of bad castings being used. Over each 
gallery is a flat roof covered with felt, supported like the floor, but of 
much lighter construction. Sixteen flights of steps, 10ft. wide, give 
ample means of ascending from the ground to the upper floor. 

The galleries play a very important part in the construction of 
the building; they are made to form an abutment to the nave and 
transept roof, and the particular form of bracing by which this is 
effected is the ingenious suggestion of Mr. Ordish. The roof 
thrusting outwards tends to throw the columns out of the perpen- 
dicular; strong iron braces are, therefore, anchored to the foundation 
of the inner column, and carried up to the top of the opposite outer 
eolumn, which are thus made to counteract the thrust of the roof. 
Another bracing, anchored to the footing of the outer column, is 

carried up to the top of the inner column, to secure it from being 
acted on by the force of the wind. ‘This vertical cross bracing is 
repeated at every 100ft., or every fourth bay, and, by introducing 
horizontal diagonal bracing under the roof flats, they are turne d, as 
it were, into a deep horizontal girder, supported at two ends by tho 
columns vertically braced as just described. This horizontal girder, 
therefore, takes the thrust of the three intervening ribs. The way 
in which the bracing is introduced is very clever, and is an admir- 
able example of the perfect control which the simplest mechanical 
means, properly applied, gives us in dealing with enormous masses, 
The bracing 1s all adjusted 7s connecting screw links, on a plan 
very similar to the method o joining railway carriages; by this 
means it can be tightened at pleasure, and the position of the 
columns corrected to the minutest fraction of an inch. 

The drawing of the rib also shows the vertical cross bracing, 
which will, 1 hope, be thus made perfectly clear to you. 

Oren on Giass Counts, 

You will recollect that, in describing the position of the aisles and 
galleries, ] explained to you how they enclosed six courts, three 
north of the nave, two of which are 250ft. by 87ft., and the — 
150it. by 87ft —three south of the nave, two of which are 250ft. 
2U0ft., « and the other 150ft. by 200ft. ‘These form the open or ad 
covered courts, and are the only portions of the building which in 
this particular resemble the Crystal Palace of 1851. They have 
only a ground-floor, and the roof, which is on the ridge and valley 
plan, but in spans of 50ft., is e ntirely covered with glass. ‘The roof 
is carried on square iron columns O50ft. apart each way, at the top 

of which, 50ft. above the ground, wrought iron trellis girders are 
fixed on lines running east and west. The columns and trellis 
girders carry the principles of the roof, which are all of iron, on the 
trussed rafter plan, *ft. apart. The roofs are drained by ¢ hannels 
in the valleys conducting the water down the hollow iron columns. 
The effect of these courts with their light glass roofs admitting 
floods of light into the building will give a pleasing variety to the 
interior, and afford most valuable exhibiting space. The whole of 
the S.W. court, witha portion of the adjoining aisles and galleries, 
has been allotted to France, which will have the greatest space of 
any foreign country, 


Domes AND Grotxep Rips, 

We now come to the great domes, which, from their stupendous 
size, will form one of the most prominent and interesting features 
in the building. 

I have befure explained that they are situated at the intersection 
of the nave and transepts. ‘Their form and position have been thus 
determined. The intersections of the lines of columns in the 
nave and transept aisles furm two octagons, which, though not 
mathematically regular, are regular in this one respect—their oppo- 
site sides are parallel and equal, the length of the sides being alter- 
Solt. Soft. dim. ‘Lhe ports at the angles of thes 
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octagons are the chief a of the$domes. For this pu 
there is a column at each angle, 2ft. in ‘diame ter, and for architee- 
tural effect, as well as for carrying the groined ribs, the object of 
which I shall presently explain, the lower portion of these 
2-ft. columns is clustered with two round and one square column of 
smaller dimensions. 

But, though the chief points of support are at the eight angles of 
the octagon, the dome is a dodecagon, the other four points being 
thus obtained. The last bay of the nave and transept, instead of 
having a roof resting on wooden principals going straight across, 
has two iron diagonal ribs ¢ rossing it, forming, as it were, a groined 
arch, whose apex is a point in the centre of the bay and in a line 
with the roof ridge. By joining the apices of these groins and the 
points in the octagon already determined, we get a nearly regular 
dodecagon, having its opposite sides parallel and equal, ‘and with 
eight sides in pairs each equal to 43ft. 9in., and the four remaining 
sides coming between these pairs, each equal to 35ft. din. This 
dodecagon forms the base of the dome, which will thus have eight 
sides over the nave and transepts, and four sides over the corners of 
the aisles, equal respectively to the dimensions just given, and a 
diameter of 160ft. 

Each groined rib transmits the weight on it to two columns outside 
the octayon, so that the dome may bo said to rest on sixteen points, 
its pressure on the angles of the ovtagon being nearly five times 
(42) as much as it is on the adjacent columns of the nave and 
transepts. 

By the very ingenious and novel plan of the groined roof ribs a 
dodécagon dome is made to seem to stand on an oc tagon; no addi- 
tional columns of support but those actually coming in the sides of 
the nave and transepts are used, and thus an uninterrupted vista is 
obtained through both, and a very beautiful architectural effect pro- 
duced. 

You will see a drawing showing a projection of one of the groined 
ribs on a line at right angles to the nave, its curve forms a semi- 
circle, to correspond with the curve of the other ribs, but its actual 
elevation will show a semi-ellipse, whose diameter, 88$ft.,is the 
diagonal of the rectangle formed by the four supports of the groins. 

Fach rib is 2ft. deep, with a we b of 8-in. plate iron, to the edge of 
whic h is rivetted a top and bottom flange formed of angle iron in 
such a way as to give the top flange an area of 10}gin., and the 
bottom flange an area of 19}4in. The principal rafter and its 
upright are also made of wrought iron, having a web 12in, deep, 
with an equal top and bottom flange of angle iron rivetted to it so 
as to give it a sectional area of — Radial pieces of iron 
8 X yzin., connecting the upright and principal rafter with the 
circular portion of the rib, are introduced every 5tf. At the inter- 
sections the ribs are strengthened by additional plates of iron, and 
here, for a short distance, they assume the form of a box girder. A 
drawing, showing the details of these portions on a large scale, is 
provided, and will, I hope, fully explain their construction. 

The intersections of the principal rafters and semi-ellipses are 
connected together by a cast iron standard, which is continued up 
above the ridge of the roof to a point 107ft. ‘from the nave floor line, 
this being the level of the bed on which the dome ribs rest. 
































Elevation of Diagonal Ribs, a te the Rib of Dome over Nave and 
Transepts 


The large columns at the angles of the octagon are 2ft. in external 
diameter, with Zin. of metal, and they are raised in three lengths to 
a height of 95ft., their ends being joined together by flanges anJ 
screwed nuts on the inside. ‘l'o fasten the bolts a man is lowered 
down inside the columns, the diameter of which is sufficient to give 
room for him to screw up the nuts. The columns are thus kept 
perfectly smooth on the outside, and appear like one casting 
95ft. long. ‘lo the top of each 2-ft, column is bolted a cast iron 
stanchion 12ft. high, whose summit is, therefore, just 107ft. above 
the nave floor, On the tops of these stanchions, and resting on 
ornamentai brackets, a gallery 3ft. wide is carried round the outside 
and inside of the drum. It will not, however, be accessible to the 
public, but only to men employe od in opening the louvres which are 
here placed for ventilation. ‘To the ypper side of the gallery, and 
through it to the stanchions, the double wrought iron tie-plate acting 
as the dome’s hoop is securely bolted. It consists of an inner plate 
of iron Gin. X gin. + 6 X 3, which is connected with an outer 
plate 1Uin. X gin., + 10 X 2, so that both these plates take the thrust of 
the dome. ‘The dome ribs are bedded on the top of them, with their 
feet bolted through to the heads of the stanchions. 

Each dome rib is an iron girder made of boiler plate and angle 
iron. The top and bottom flanges are nearly equal in section, the 
former being 192 sq. in., the latter 203 sq. in. There is no continuous 
web between the two flanges, but they are joined at sft. intervals 
by two pieces of boiler plate, having a 3-in. wood spacing piece 
between. The first 7ft. of each rib is vertical, and the girder 
is here 34ft. deep. At the summit of the vertical portion, which is 
1i4ft. above the nave floor level, isthe springing line. The top flange 
follows the curve traced by a radius of Yift. 9jin., the centre being a 
point 12ft. 3,3,in. beyond the centre of the dome ; the bottom flange is 
on a curve whose radius is 9uft. liin., and centre L4ft. O}in. beyond 
the dome’s centre. 

The two flanges thus come nearer each other as they approach 
the apex, where they are only 2ft. apart. This point is 91ft. above 
the springing line, and the twelve ribs meet there, abutting 
against a stroug cast iron pipe, ft. in diameter, to which they are 
buited. 

Eight wrought iron purlins between the springing and the apex 
are bolted to the ribs, and the divisions thus formed are strongly 
cross braced, so as to make the whole as rigid as possible. These 
purlins are formed of two pieces of T-iron, , joined together at 6ft. 
Setervals by a }-in. plate. They vary in section, decreasing as they 
approach the saanell, and those in the larger triangles are slightly 
heavier, on account of their longer bearing. The first purlin of a 
large triangle is lft. 8}4in, deep, and its T-iron flanges are 3}ft. 
3hin. X jin. The up per purliv has a continuous web plate 104gi2- 
deep, with top aud buttom flanges made of four pieces of | iro” 
Sin, X tian XK ine ‘These dimenivus are alicred li a sua 
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triangle, the depth of the lower purlin being 1ft. 8}gin., and the 
T-iron 3in. X 3in. X }in.; the upper purlin is here 1lin. deep, but 
the L iron is the same as before. Wrought iron sash bars to carry 
the glass are rivetted to the purlins every 18in., every fifth bar 
being made sufficiently heavy to assist in the cross bracing, and 
prevent the purlins twisting. 
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Section on Line alin elevation, showing junction of Diagonal Ribs at 
crown of Arch, 

The crown of the dome, for about 32ft. down, has an ornamental 
zinc covering, but the whol: of the remainder is glazed. From the 
apex rises the finial to a heizht of S0ft., resting on a concave base, 

Top Plate to receive Column, 
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Section on Lirecdin elevation, 
showing jurction of Top of 
Diazoval Rib. 
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Section on Line ¢ / in elevation, 
showing Section of Seat of 
Diagonal Rib on corner 
column of Dome. 
which, being prettily ornamented with cast iron brackets, windows, 
and mouldings, is terminated by a globe surrounded by three great 
circles intersecting each other, from the top of which rises a gilded 

pinnacle. 
' Clerestory windows, 
on a level with those of 
—— ig i] the nave, are continued 
“-|-3- 4h * #] . round the drum of the 
dome; panels above 
g these reach to the gal- 
° A lery level, which has 
2 / 4n ornamental railing 
<7 / all round. 
These domes are the 
; largest that have ever 
A yet been executed. I 
te have prepared a dia- 
Section showing Seat of Square and Diagonal gram, showing their 
Ribs on cap of Column of Nave. size compared with the 
domes of St. Peter's at Rome, and of St. Paul's Cathedral ; by this 
you will at once see their relative proportions. The Exhibition 
Sows are 160ft. in ex- 
terior diameter, the dome 
of St. Peter's is 157}ft., 
and that of St.Paul’s 112ft. 
But, although our domes 
are in themselves larger 
in every way than any 
yet constructed, they will 
not rise to so great a 
height above the ground 
as either of those with 
which I have compared 
them. The Exhibition 
domes spring from a Section of Seat of Diagonal Rib, sepirated 
height of 114ft., which from Square Ribs. 
makes the top of the Yinial 260ft. above the ground, while the cross 
on St, Peter's is 434ft., and that of St. Paul’s 340ft. above the pave- 
ment. 
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Dome Scarroups. 

The scaffolds for the construction of these domes are on a greater 
seale than anything of the kind ever executed. They «re hiterally 
forests of timber, occupying nearly the whole interior s»ace of the 
domes, cross-braced and bolted together in every possible way, so as 
give them sufficient strength, for they will have to bear ‘he weight 
of the whole of the iron in the domes, 120 tons in each. 

The scaffold is carried up in eight different stages, between which 
are horizontal beams. ‘The central portion is a square of 24ft., 
rising to a height of 200ft. As this ascends each stage is cross- 
braced vertically. From the centre radiates a scaffold into each 
triangle of the dome, to which it is in case similar, though not quite 
so large. These radiating scaffolds have independent vertical 
bracing, while at each stage they are cross-braced horizontally, 
and connected with the central scaffold as well as with each other. 
The main timbers in the scaffold are from 14in. to 12in. square, 
while the cross-bracing is, on an average, 12in, X 6in. This work 
was put up by Mr. Clemence, the contractor's clerk of works, and 
must be considered a chef-d’eurre in scaffolding; it is of immense 
strength, and so skilfully constructed, that very little of the timber 
in it has been spoiled by cutting, so that when taken down, every 

article of wood used, amounting to 40,672 cubic feet in each scaf- 
fold, will be as available for any other work as if it had just come 
from the builder's yard. 

Among the drawings you will see a plan of the scaffold, which 
will show you all the details of construction. 

They were completed in eight weeks, and every beam in them 
was hoisted by the steam winch before described, without the aid of 
which they would have required at least double the time, and have 
been far more costly to execute, 

. ‘ Tre ANNEXES. 

Having now gone through the various portions of the permanent 
buildings, I shall proceed to a description of the annexes or 
temporary buildings adjoining the Exhibition. 





The plan of having detached buildings for hinery will be a 
great improvement on the 1851 Exhibition, where everything was 
under the same roof; for, admirably arranged and ventilated as that 
building was, yet the smell of oil and grease, inseparable from 
machinery, occasionally intruded itself on those who were examining 
objects which might have been expected to afford an exemption from 
that unpleasantness. oe 

The western annexe is 975ft. long; for a length of 720ft. it is 
200ft. wide, the remaining 255ft. being 150ft. wide. The east side 
is enclosed by the back wall of the west arcade of the gardens, and 
the west side, which adjoins the road, has a plain Jath and plaster 
front. It is covered by a ridge and valley roof, supported on most 
ingeniously-constructed light wooden ribs of 50ft. span, placed at 
15ft. intervals. These ribs are similar in construction to those of 
the nave, that is, they are formed of planks nailed together, but they 
are very much lighter. The circular portion springs at a height of 
10ft. above the ground line. Its elevation is nearly half of a regular 
polygon, described about a semicircle, whose diameter is 50ft.; it 
consists of three planks 9in. wide, the centre plank is l}in. thick, 
and has nailed to it on either side a fin. plank, the ends breaking 
joint all through. The principal rafters, which are composed of 
two }-in. planks, rise from a point 28ft. above the ground, and meet 
above the curved ribs, so as to make the ridge 5ft. above the crown 
of the arch. The upright, which has its foot morticed into a sleeper 
resting on piles, is formed of 14-in. centre plank, with a 3-in. plank 
on each side, having a strengthening piece 4in. X Sin. spiked to it 
on either side to prevent its bending. The principal rafter and 
upright are connected with the curved rib by radial pieces of 1}-in. 
plank, which are brought rather below the intrados of the curve, 
and finished off, for the sake of ornament, by a spear-head. The 
roof-frames are, therefore, merely planks nailed ‘together, and 
so disposed that the weight comes on their edge. One half of the 
roof is cuvered with boards and felt, and the other half has a glazed 
skylight, with louvres for ventilation throughout the whole length. 
The span of each rib is 50ft., so that in the 200ft. width there are 
four spans, and in the 15/ft., three. 

The west annexe will be devoted to the exhibition of machinery 
in motion, for which purpose steam pipes, water pipes, and shafting 
will be Jed through it. here will be a boarded floor all through, 
but the heavy machinery will, of course, be bedded on the ground, 
independent of the floor, which will only be used for passages. The 
entrance to it will be through the north end of the west transept, 
from whence the successive ribs of the roof afford a beautiful per- 
spective view from end to end, and produce a singularly light and 
elegant effect. : 

The superficial extent of the west annexe is 184,000 square feet, 
or about 44 acres; it will of itself be a perfect exhibition of its kind, 
and contain the most ingenious mechanical contrivances of this in- 
ventive age. Here we shall see some of the most ponderous marine 
engines in comparative miniature, but yet sufficiently powerful to 
drive shafting to work full-sized machines employed in various 
branches of manufacture. The many uses to which water power 
can be applied will be shown, and we shall have specimens of the 
most interesting machines from every part of Europe and America 
performing the office for which they were designed. 

To a mechanical mind this will, doubtless, be the most interesting 
section of the Exhibition, for here will be grouped alongside each 
other the most cunningly devised machines in the world. What 
endless occupation and suggestive thought will a careful comparison 
of them all give rise to! 

The building itself will be worthy of its contents, for in ingenuity, 
economy, and simplicity, it is allowed to be a triumph of construc- 
tion. Jt requires no framing; any person of ordinary intelligence, 

able to drive a nail, could construct the ribs, which have nothing in 
them but nails and sawn planks. Each rib was made in a horizontal 
position, over a full-sized drawing, marked on a platform, and, when 
complete, hoisted vertical by means of a derrick; to prevent it from 
wabbling, which, from its exteme thinness, it was very liable to do, 
it was stiffened while being raised by having scaffold-poles tied 
across the angles, which themselves formed the scaffolding for 
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also be placed here, and 30,000 square feet at the north end has been 
most judiciously set apart for a third-class refreshment-room. 


Layinc-ovut oF THE Works. 


The laying-out of the works was commenced on 3th March by 
three independent agencies—Mr. Marshall, on the part of the con- 
tractors, while Mr. Wakeford and Sergeant Harkin, Royal Engineers, 
acted for the Commissioners. 

Great care had to be taken with the measurements, for the slightest 
error would have thrown out the work considerably, and have 
occasioned great difficulty in fitting the girders. In the three 
separate measurements made, the mean variation was only three- 
eighths of an inch, a difference quite imperceptible in a piece of 
ground 1,200ft. by 600ft. A glance through any of the aisles will 
show how accurately the work has been conducted; and whether 
they be examined on the square or diagonally, the columns will be 
found to range in line as perfectly as they would show in a plan. 

About two weeks were occupied in making the measurements, so 
that the building may be said to have been actually commenced in 
the beginning of April, since when its progress has been uninter- 
rupted and rapid. 

You will see arranged round the room a very beautiful series of 
photographs, taken by Corporal Spackman, Royal Engineers, illus- 
trating the state of the works at the end of each week from the com- 
mencement. 

QUANTITIES. 

It may, perhaps, interest you, and at the same time give youa 
good idea of the size of the building, to state the quantities of the 
chief materials used in its construction. 

There are 7,000,000 bricks used; these have all been supplied by 
Messrs. Smeed, of Sittingbourne. Nearly all the cast iron work has 
been supplied from tie Stavely Iron Works, in Derbyshire ; there 
are upwards of 4,000 tons of this metal in the building; and to show 
you what care has been taken with the castings I need only say 
that only four girders have proved defective by breaking in the 
hydraulic press. 

There are upwards of 820 25-ft. columns, equal in length to 
four miles, and if the 1,266 girders used were placed end to end they 
would reach a distance of six miles. ‘The wrought iron is chiefly 
supplied by the Thames Iron Company, the builders of the Warrior. 
This firm has undertaken the supply of all the iron for the domes, 
the groined ribs, the 50-ft. roofs, and the iron trellis girders which 
support them; the total quantity of wrought iron in connection 
with these parts amounts to 1,200 tons. 

The Gelber work is executed partly at the works of Messrs. 
Lucas, at Lowestoft, and partly at Mr. Kelk’s works, at Pimlico; 
the former prepare all the window sashes, &c. &c., by machinery ; 
and the latter constructs the heavy ribs of the nave and transepts. 
Upwards of 1,300,000 square feet of floor will have to be laid. 

To cover the roofs 486,386 — feet of felt are used, equal to 
11 acres; and to complete the whole of the glazing requires 553,000 
super feet of glass, which weighs 247 tons, and would cover 
124 acres. 

The whole of the working drawings have been prepared by Mr. 
Meeson, who has had charge of the details of construction from the 
time that the building has been put into the hands of the contrac- 
tors, and who performed a similar duty in the erection of the Houses 
of Parliament, under Sir Charles Barry, as well as in several other 
large undertakings. 

Fire PRecavtions. 

The greatest care has been taken to have ample means at hand 
for the prompt extinction of that enemy which is commor to all 
buildings, and of whose ravages we have recently had such fearful 
examples—fire. Water under pressure has been laid on to every 
part of the building, and there will be no less than 80 hydrants 
evenly distributed throughout. The water is supplied by the West 
Middlesex Water Company, and will have a head varying from 
200ft. and 100ft. A 9-in. main traverses the building from west to 
east, and from it 4-in. branch pipes are laid in all directions to supply 
the hydrants. This is sufficient to throw any amount of water on 
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Detail of Valley Gutter. 
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Inside Elevation of Walls between Ribs. 
TRANSVERSE 


finishing the roof. The frames are braced together at the top of the 
uprights, and} the ribs are strutted from the wall-plate to prevent 
buckling. 

The rain water is let off by pipes, attached to every third rib, to 
drains under the floor. I have prepared very full detail drawings of 
this shed, as well as a model of two bays of roofing, by the aid of 
which you will clearly understand its construction. ‘These roof-frames 
were first of all used in the roof of a drill shed designed by Captain 
Fowke two years ago for the 1st Middlesex Engineer Volunteers, at 
South Kensington. The span of this is 40ft., and the boards are 
even lighter than in the annexe-roof. The roof to the entrance of 
the Royal Horticultural Society's board-room was the next made, 
and its ribs are exactly of the same dimensions as in the machinery 
shed, except that in the latter they are stilted up 6ft. higher, and are 
1dft. apart instead of Lvft. 

I believe it has since been copied for several volunteer and other 
sheds, and it is, doubtless, capable of very general application, 
whether used in temporary or permanent buildings, for it can be 
made of any required strength by merely inereasing the planks ; its 
leading feature 1s no bolting and no framing. 

The eastern annexe is exactly similar to the western in its con- 
struction, but by having a large open court 35vft. by 100ft. left in it, 
its covered area is only 96,000ft. Its total length is 775ft., and it 
will be entered from the east transept by means of a covered com- 
munication or tunnel under the porch of the Horticultural Gardens. 

This annexe is intended for large agricultural implements, and 
any other heavy machines which do not require to be put in motion 
to show them off. 





Large metallurgic, mineralogical, and geological specimens will 
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Elevation between Span of Ribs, 


SECTION 


to the roof flats, on top of which there will be portable fire engines, 

to pump water on to the nave roof. As in 1851 there will, of course, 
| be a trained body of men always on the spot to attend to all arrange- 

ments for working the hydrants, hoses, and engines; so that if, 

unfortunately, a fire should occur, a few minutes will suffice to bring 
| a powerful column of water against any point. 

Before concluding I desire to impress upon the meeting that, 
although the building provides for the wants of the Exhibition in a 
better way than any other similar structure hitherto has done, my 
prejudice in favour of a brother officer's work must not prevent me 
from stating candidly that very much remains to be done to render 
it a complete and permanent edifice. I believe that no building in 
the world, 24} acres in extent, has ever been erected at so lowa 
| liability as £200,000, or capable of being sold for £430,000. It is 
| only at the rate of twopence per cubic foot, whilst the rate for first- 

class dwelling-houses is Is. 4d. The Houses of Parliament cost 3s. 
per cubic foot, and ordinary public buildings generally may be 
taken at from a shilling to ninepence per cubic foot. It is not neces- 
sary to point out how unreasonable are the animadversions on this 
building, where economy has reigned paramount, in expecting that 
£1 shall do as much as £6 or £8 in other cases. The building 
| can be viewed only as an utilitarian structure for the present. When 
the Exhibition has succeeded, and the guarantors are free to deal 
with a surplus—when the Society of Arts becomes the proprietor 
of the whole, as it is already, virtually, of a large portion of the 
| Cromwell-road front—then, I venture to hope, this society will be 
| proud of its property, and have the means, as well as the desire, to 
| render it, both inside and outside, a complete building, worthy of 
being the home of International Exhibitions for future generations. 
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RIVETT’S CARDING MACHINERY. 





VY 
‘€) 

















Tue nature of this invention, by J.‘Cedric Rivett, of Prestolee New 
Mills, Farnworth, Manchester, consists of certain improved com- 
binations and arrangements of machinery applicable to carding 


engines for removing the motes and other impurities from the fibrous | 


materials, and for collecting them with the flyings or loose fibres in 
the form of a fleece or sliver. The invention also consists in certain 
improved arrangements and combinations of self-acting machinery, 
for stripping and cleaning the main cylinder and working rollers of 
carding engines, which are not now illustrated. 

Fig. 1 is a side elevation, partly in section, of a carding- 
engine of the usual construction to which the improvements are 
applied; Figs. 2 and 3 are end views of parts of the same; Fig. 4 is 
a detached view of two of the working rollers with the improve- 
ments applied thereto. 

The dotted circle a, in Fig. 1, represents the fleece of fibrous 
material with which the carding engine is fed in the usual 
manner; 6, 6, are the feed rollers; c, the licker-in; d, the main 
cylinder; e, e, the working rollers; f, the doffer; and g, g, the 
calendar rollers; these parts and the others not particularly 
referred to hereafter are made as usual. Each working roller is 
furnished with a stationary knife or comb h, Fig. 4, on to which it 
deposits the impurities and fibre it takes from the main cylinder d 
The comb A is made of a thin blade of steel attached to a rod, the 
ends of which pass through a bracket A! fixed to the bend or that 
nart of the framing to which the adjustable bearings for the working 


aterally by set screws passing through the brackets A', ‘The knives 
or combs A are serrated or made with teeth on the edge that is set 
to the surface of the working roller. The space between the work- 
ing rollers and the main cylinder is filled by a piece of woud h? to 
prevent the accumulation of fly ; these pieces of wood are also sup- 
ported by the brackets h', and are capable of being adjusted by set 
screws. ‘I'he loose fibres, motes, and other impurities that are doffed, 
as hereafter explained, from the surfaces of the working rollers by 
the knives or combs A are carried forward from one working 
roller to the next, and so on from roller to roller as shown by the 
dotted lines in Fig. 1, and they are collected in the form of a fleece 
on the lap roller i which is placed by preference over the feeding lap a, 
the lap roller i is turned round slowly by the roller 7, the surface of 
which is made rough to impart the requisite friction; the lap i is 
pressed against the roller j by the springs i! acting on the sockets ¢? 
in which the necks of the lap revolve. 

The requisite rotary motion is imparted to the roller 7 by a pinion 
on the end of the lower feed roller 6, gearing into the pinion j!; to 
this pinion is fixed the pinion 7*, gearing in the pinion 7%, which is 
fixed on a short shaft having a mitre pinion 7° gearing into a similar 
pinion fixed to the lower end of an upright shaft 4, to the upper end 
of which is attached the worm k', gearing into a pinion on the end 
of the roller 7; by this means the loose fibres, motes, and other im- 
purities frou the surfaces of all the working rollers are collected and 
formed into a lap, which, when full, is removed from the carding- 
engine, or they may be passed through drawing rollers, and 
collected in a can, or otherwise disposed of. 

The working rollers e, e, are moved partly round alternately in 
contrary directions (but the forward motion is greater than the 
retrograde motion) in the following manner:—On the shaft of the 
doffer f is mounted the pinion 7!, which, by means of the carrier f? 
gives a slow rotary motion to the wheel /; to this wheel is fixed 
the cam m with an internal groove m?, in which a bow] on the 
lever m! enters. The cam m has four elevations and four depres- 
sions, consequently each revolution of the cam gives four to-and- 
fro motions to the lever m', which is connected to the horizontal 
bar n by the bracket n', a stud in which passes through the 
lever m'; to the barn is also fixed the bracket n*. To the bracket n? 
is jointed the catch 0, taking into the ratchet wheel p, and to the 
bracket 3 is jointed the catch o', taking into the ratchet wheel p' ; 
both these wheels are fixed together, aud to them is also fixed the 
chain pulley g, from which a chain qg', shown by dotted lines, is 
taken over pulleys fixed to the axles of all the working rollers e. 

The four elevations in the cam mare to be of different heights 
from the centre, the one shown in contact with the bowl of the 
lever m! being higher than the next, gives a greater lateral motion 
to the bar n, and causes the catch 0 to move the ratchet wheel p one 
tooth in the direction of the arrow. When the next depression in 
the cam m acts on the bowl on the lever m!, the catch o! acting on 
the ratchet wheel p' (the teeth of which are partly shown by dots in 
Fig. 1) moves it partly round in the contrary direction to the arrow, 
but to a less extent. These motions being transmitted by the 
chain g' to the working rollers move them alternately in opposite 
directions, the object and effect of which is to cause the loose fibres 
and other impurities to be stripped off on to the stationary combs. 








The elevation in the cam m, marked m3, is the lowest of the four, | 


and the other two are divided between the highest and lowest; from 


this peculiar construction of the cam m it will be apparent that each 


revolution of the cam imparts four different lengths of traverse to 
the bar n. 

In the illustration the improvements are shown applied to a card- 
ng engine, having working rollers without top flats ; it is, however, 


| 





evident that these improvements are equally applicable to those 
engines in which the carding is performed partly by working rollers 
and partly by top flats, or to engines having only one working 
roller and a series of top flats. 








BESSEMER’S PROJECTILES AND ORDNANCE. 


Tuts invention, by Henry Bessemer, of Queen-street-place, 


Cannon-street, consists in forming sunken channels on the exterior | 


surface of the projectile in lieu of tubular passages in its interior, as 
described in a at patent granted to Mr. Bessemer, Nov. 24, 1854, 
No. 2,489. These channels are formed each in a line parallel with 
its longest axis, each of them being made to terminate in a sudden 
bend or elbow having a direction at right angles, or nearly so, to 


their former course, and at a tangent to the circumfereuce of the | 


projectile, around the centre of which is formed a raised band in 
which these channels are made, thus giving ready ingress and 
egress to the escaping gases; the raised band is formed to fit the 
bore of the gun, as shown in Fig. 1, which represents a portion of 
the gun in section at a, and the projectile 6 closely fitting to it, the 
interior surface of the bore forming a fourth side to and completing 
each of the channels c. It is preferred to make both ends of the 
projectile of the same curved or conical shape, and of the same 
weight and dimensions, so that the centre of gravity shall coincide 


rollers are usually attached, each comb is capable of being adjusted | 85 nearly as may be with the centre of the band or raised part, which ! 
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age by these channels is equal to the area of windage in ordinary 
round shot. 

Fig. 2 is an elevation of a proj:<tile having four channels, g, 
running parallel with its longer axis near the foremost part of the 
body of the shot; these channels make a sudden bend or turn at A, 
in a direction at right angles to their former course, so that the gases 
may be emitted from the end of the passages / in the direction of a 
| tangent to its circumference (and thence escaping around the fore 
| part of the projectile) cause it to revolve in the opposite direction 

with a force and velocity dependant on the area of the emission 
——— and the pressure of the escaping gases; Fig. 3 is an end 
elevation, and Fig. 4a cross section taken through the body of the 
projectile, showing the position of the several channels. 
Another modification of this kind of projectile is shown in eleva- 
| tion at Fig. 5, and in end elevation and cross section at Figs. 6 and 7; 
| in this modification of the projectile the channels m are mado 
| parallel with its longer axis, aud are diverted from that course at n, 
| in a direction somewhat less than a right angle, and also at a tangent 
| to the circumference. In all cases it is preferred that the main part 
| of these channels should be of larger area than the orifice of escape ; 
| in order the more completely to’ keep up the pressure of the gases 
and insure their full reactive 

When projectiles intended to revolve by the simple emission of 
gases in a smooth cylindrical bore, according to the present inven- 
| tion, are to be made in forged malleable iron or steel, the channels 
may be cut or planed out of the solid metal, but such projectiles may 
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fits the gun. In some cases, however, it may be preferable to pro- 
vide a means of preventing the projectile from being deflected 
when striking against an iron or other hard surface at an 
angle. For this purpose there is formed on the front end of the pro- 
jectile a sort of gouge or punch, the cutting angles of which are very 
obtuse. It should be made cylindrical, or nearly so, the front part 
being slightly hollowed, as shown in section at Fig. 8, where d is 
the projectile and ¢ the steel punch inserted in the front end of it; 
should the projectile, however, be made wholly of steel, the punch 
may form a part of the general mass at f- ‘There is shown a piece 
of an armour plate against which the projectile is advancing, and 
into which the sharp-angled punch would bury itself, and thus 
prevent that deflection of the projectile which would otherwise take 
lace. 

. In making projectiles intended to revolve during their passage 
along the bore of the gun by the reactive force of the elastic gases 
escaping at a tangent to the projectile, in the manner herein shown, 
the size or number of the channels may be varied, but in all cases 
their united areas must be such as will cause the projectile to revolve 
with the required velocity. In firing such projectiles it has been 
found that aconsiderable velocity of rotation is produced when the 
united areas of the several passages or channels are equal to the differ- 
euce in area between the bore of an ordinary gun and the spherical 
projectile now used therein, that is, when the area of outlet or wind- 











) be cast in steel or malleable iron, or in cast iron, in moulds of sand 
loam, clay, or iron, and may in such case have the before-named 
channels formed therein by founding; when cast iron is employed 
for their manufacture it is preferred to subject the shots, after they 
are cast, to the process of annealing, in chambers packed with oxide 
of zinc or iron, so as to decarbonise and render malleable the 
exterior portion of them, in a manner well understood and practised 
in the manufacture of what is known as malleable iron castings, 
whereby they will become less liable to break into fragments when 
fired against iron plates or other hard surfaces ‘lhe patentee 
perfects the shape of such projectiles by turning in « lathe the 
central raised band, or, if desired, the whole of their exterior surface 
may be turned; or the projectiles are forced through a chilled iron 
or hard steel die, so as to perfect the cylindrical part by a means 
analogous to that of wire-drawing, after which they may be 
tinned, galvanised, or electro-plated, and then forced through 
another die,so as to correct any inequality of surface produced by 
the metallic coating, and thus insure the projectile fitting freely and 
accurately into the gun, and, at the same time, protect it from corro- 
sion. 

The improvements in the construction of ordnance relate, firstly, 
to cast iron guns that have been made for the purpose of throwing 
spherical projectiles, and consists in adapting them for throwing 
elongated projectiles of the same or preferably of greater weight, 
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than the shots were originally designed for, without, however, sub- 
jecting the gun to so great a strain as would result from the em- 
ployment of elongated projectiles of a diameter equal to the original 
bore of the gun. For this purpose it is preferred to bore out the 
gun truly, and in doing so a series of small concentric or spiral 
grooves is formed, such as are formed by a V-shaped tool in ordi- 
nary turning. A drawn or hammered metal tube is then taken in 
its annealed state, and of such a size as may be tightly forced into 
the gun. The gun may be previously expanded by heat, and the 
cold tube be inserted or forced into it while in this heated state, so 
that its contractile force may be brought to bear on the exterior 
surface of the tube or lining, after which an instrument known in 
the tube-drawing trade as a “ bull-head” may be forced down 
the tube, the instrument being of such a size as will cause 
the annealed tube to expand. This process is to be repeated 
several times, using a larger instrument on each occasion, by 
which means the tube will be made to expand and embed 
itself in the grooves before named, and will thus be held 
firmly in its place, and in close contact at all parts with the 
cast iron. ‘At the same time the malleable metal tube will be con- 
siderably hardened and condensed by these operations, and will be 
in a better condition to withstand the abrasion of the shot, and the 
mechanical and chemical action of the ignited gases, than cast metal 
in its porous state. Copper, gun-metal, brass, aluminium, bronze, 
copper, and phosphorus, or other copper alloy may be employed to 
make these tubes, but an alloy of copper containing a small quantity 
of nickel is preferred. The harder kinds of German silver, thus 
compressed by drawing, are capable of withstanding a great amount 
of wear, and will be found especially suitable for this purpose ; and 
although it is preferred to use such alloys of copper, because they 
resist corrosion better than iron in any of the conditions in which 
that metal is known, it will be obvious that many of the advantages 
of this system of lining and reducing the bore of cast iron guns, and 
adapting them for discharging rifled or other elongated projectiles, 
may be obtained by forming the tube or lining of wrought iron or 
wrought steel, or by forming it of homogeneous Bessemer iron or 
steel, the latter being of a mild and soft quality. 

In breech-loading guns the tube may extend entirely through 
them, but in guns loaded at the muzzle the tube may be made with a 
closed end, or, if left open, a cylindrical piece or plug should be put 
in after the tube is fixed, and be “ upset” by repeated blows, and 
thus rendered air-tight. 

Figs. 9 and 10 show a longitudinal and crogs section of a 
80-pounder cast iron gun of about 6°25in. diameter of bore; into 
this gun a tube of three-fourths of an inch in thickness may be 
fitted, whereby the internal diameter exposed to the bursting force 
of the charge will be reduced to 4°75in., while the original gun will 
be greatly strengthened by the addition of the metal tube, which 
will form an integral part of it. Cast iron guns so lined will be 
better able to bear the extra weight of an elongated projectile, 
firstly, because the diameter of the bore exposed to pressure will be 
lessened; and, secondly, because an addition will be made to the 
strength of the gun by the metal which forms the lining. The gun 
will thus be rendered suitable for throwing a projectile of a weight 
intermediate between that of the spherical shot it was originally 
designed for, and the weight of an elongated projectile of a dia- 
meter that would fit the original bore of the gun. 

Figs. 11, 12, and 13 represent sections of a portion of this gun on 
alarger scale; on theinterior surface ofgit small spiral grooves, ¢, are 
formed at short intervals apart, or closely ranged like the threads of 
a fine screw, and at the breech end of the gun a recess is formed 
around its interior, as shown at 7,7. The gun thus prepared is to 
have the tubes, s, forced into it; the tube having been originally 
manufactured with one closed end, or one end of it having been 
previously stopped up by brazing, soldering, or “ burning” a 
copper or other suitable end piece, s*,to it, soas to form an air-tight 
breech end to the tube. A cylindrical piece, u, of annealed copper, 
iron, or other suitable metal at a red heat, or otherwise, is then in- 
serted in the tube, anda great pressure applied thereto either by an 
hydraulic apparatus or by repeated blows froma heavy steel mandril, 
so as“ to upset” or expand the mass of metal, u, and cause it also to 
expand the tube s, 3, so much as to fill up annular recess r, r, as 
shown in Fig. 13, and whereby the tube s will be firmly held in its 
position, and at the same time a firm and durable end to the bore 
will be formed. In employing metals or alloys having a greater 
expansion by heat than the metal of which the gun is formed, the 
grooves ¢t may be omitted, andj the tube be allowed to expand and 
contract freciy, being held only at the breech in the manner de- 
scribed; but should it be found desirable in some cases to make a 
more perfect union, the interior of the gun and the exterior of the 
tube may be tinned or galvanised, and be put together while the 
metal or solder is still in a tluid state, by which means the tube and 
the gun will become firmly united. Whena gun so lined requires 
to be rifled, small grooves are made lengthwise of the original 
bore, into which the exterior‘of the tube becomes embedded, and 
which will thus prevent the tube from turning round by force of 
the projectile. 








Foreign and Covontran Jorrinas.—A company recently esta- 
Dlished for the purpose of lighting Athens with gas has so far 
advanced its works that the classic city will, it is expected, 
derive the advantage of Western enterprise in this respect early 
in January.—The question of cotton supply, by its cultivation in 
close proximity to the british market, is proposed to be met by 
the Algerian Cotton Company, who have secured a large quantity 
of valuable land in Algeria from the French Government, under 
whose patronage and support the company is to be brought out. 
The capital is to be £1,000,000, with power to increase. A com- 
petent commission, accredited by the French Government to that 
of Algeria, is to be forthwith dispatched from England to select the 
most suitable sites in the provinces of Oran, Constantine, and 
Alger. On Monday, the 2nd, a deputation of the promoters went 
to Manchester and Liverpool, there to secure the necessary interest, 
the result of which, we have been told, has been very saccessful. 
Cotton can be produced in Algeria equal in every respect to the 
finest of those of the Southern States of America. The promoters 
point out that labour there is not only free, but cheap and abundant, 
and the climate salubrious. Freights one-half those from the 
United States, and average passage nine days from Liverpool. 

Tue Exuisition oF 1862.—The difficulties connected with the 
allotment of the space are now being rapidly overcome. During 
the past week notices have been sent out to the intending exhibitors 
in eight classes, stating whether their claims for space have been 
acceded to or rejected. ‘The following is the list of the classes, with 
the number of persons applying for space to exhibit in them :— 

4 Class, >, Applicants. 
1. Mining, metallurgy, &c. oe xe 66 ee ee Se 


&. Railway plant .. oo «. 0 cc oc of co « os 388 

74. Spinning and weaving machinery a te. pe oe oe Oe 
78. Machines and tools employed in the manufacture of 

wood, metal, &c. gent os << os sc oo woe Se 

8. Machinery in general a ee ae 

9. Agricultural and horticultural machines and implements 288 
ll, Military engineering, architectural, and building con- 

ED 20 66 ob 64 8 66. wee 96 oe cc oo SO 

12. Naval architecture, ships’'tackle ..  .. 6. se ee oe 192 

17. Surgical instruments and appliances. co ce ce oe 368 


About one-fifth of the entire number of applicants are disposed of 
in these classes ; the proportion rejected 1s said to be about 40 per 
cent., and the reductions in the space granted have been very exteu- 
sive. ‘The result has been some hundreds of letters complaining of 
scandalous treatment ; those who have got space are dissatistied, and 
those who have not are indignant, Each person to whom an allot- 
ment has been made is requested to signily his acceptance thereof, 
and, if this acceptance is not signitied within ten days, the space so 
placed at his disposal will be allotted to other applicants. Another 
circular will be despatched, stating that “no letter can be attended to 
which is not headed with the number of the class in which the exhi- 
bitur’s goods are to be shown.” 
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A DESCRIPTION OF THE RECLAMATION EMBANKMENT FOR 
THE NEW DRY DOCK AT LEITH. 


By Groros Rosentsoy, C.E., F.R.S.E., Resident Engineer. 


I have two special reasons for giving the following description of 
this bank :— 

Ist. Because it was designed under somewhat peculiar engineer- 
ing difficulties, and it auswers perfectly the object for which it was 
intended, viz., to exclude the tide from a portion of the shore so 
effectually as to form a coffer-dam for the construction of a dock 
built in deep sand, within @ few yards of the back of the bank. 

2nd. Because this is the first decided, or, at least, active step, 
towards, what appears to me, a matter of immense importance, and 
a source of great future profit to Leith; that is, the reclamation 
| wd dock, warehouse, building, and other purposes) of the hun- 

reds of acres of shore now lying perfectly useless, from which 
the tide daily retires in a most tantalising manner, inviting the 
good people of Leith to come and take possession, to relieve 
their narrow streets and crowded docks. There has been a 
passive species of reclamation going on for many years, and much 
valuable land has been gained by the rubbish brought down 
in carts from Edinburgh, at a rate, however, which will cer- 
tainly require four centuries to shift the coast line out to the 
Black Rocks. But, as this kind of reclamation cannot be called 
active, a bank by which even six acres were gained in one tide, 
becomes a matter of some importance and interest ; more real in- 
terest, 1 think, than even the fine dry dock for which the land has 
been reclaimed. 

The question of gaining ground from the east sands for 
dock purposes is by no means new; the wonder is it has not 
been done before. So long ago as 1799, when Rennie was 
consulted as to the position a proposed wet docks, he took 
into consideration the advisability of making use of the east 
side of the harbour for that purpose. He gave in desigus for 
at least one dock of 6} acres, with 18ft. of water on the cill, 
to be constructed on land reclaimed for the purpose by a sea-wall 
parallel to the shore. As this wall was to form a coffer-dam during 
the construction of the works, in the way the reclamation embank- 
ment does now, he considered it would be necessary to convey it 
through the deep sand down to the natural clay. ‘he level of the 
clay on the side of the harbour being below the level of low water, 
this could only be done by laying the foundations within coffer- 
dams, and pumping the water a steam engine. ‘I'he cost of this 
reclaiming wall Rennie estimated at £35,000, of which £14,000 was 
for dams alone, with the candid but unpleasant proviso that it might 
not be sufticient, for the item was very uncertain. From my expe- 
rieuce of the situation, and the running nature of the sand, I 
believe this sum would have proved totally inadequate. The higher 
and more favourable level of the clay on the west side settled the 
question against the east sands; and the old Wet Docks were built 
by Mr. Rennie, in the beginning of the present century. 

In 1828 the east side had another chance of being made useful, 
for Telford suggested that a rubble wall might be advantageously 
thrown out from the back of the old stone pier, parallel to the shore, 
and the land within reclaimed, by depositing behind the wall the 
mud obtained from the old harbour. In this way, he said, enough 
of valuable land might be obtained to defray the expense of the wall. 

In 1848, when the Victoria Dock was required to accommodate 
the increasing number and size of vessels, the situation of the exist- 
ing docks weighed too heavily in favour of the west side, which 
again gained the day. Some years after, when it was proposed to 
build a dry dock for the repairs of large vessels, the west side was 
first thought of. In 1854 plans were got out, in Mr. Rendel’s office 
in London, for a dry dock, entering from the west side of the Vic- 
toria Dock. However, the limited amount of quayage in the Vic- 
toria Dock made the interference with a berth 3uvft. long so serious, 
that Mr. Rendel transferred his plans to the east side of the harbour, 
where the dock is now being built. ‘he sanction of the Treasury 
was obtained in 1858, and the works commenced accordingly. 

The site for the dry dock is somewhat peculiarly situated, being 
almost an island. The circumference is about half a mile; of this 
only one-eighth, or 330ft., is land, and the remaining seven-eighths, 
or 2,310ft., are water. The neck of land is at the south-west corner 
of the area to be enclosed; and, as it happened, the place which was 
longest of drying after the tide was excluded was opposite the very 
corner Where alone there was no water. The harbour side, where 
the depth of water is some 24ft., is protected by the old stone pier 
(built a century and a half ago, at the end of Queen Anne’s reign), 
and is, therefore, for the present, tolerably safe. The pier is even- 
tually to be removed to form the entrance to the Dry Dock. 

The south side is threatened by the water in the timber pond; 
but, as the depth here is not great, and the distance from the dock 
is considerable, nothing has been done to guard this side. The real 
danger is on the north and east sides, bounded by the reclamation 
embankment of a quarter of a mile long; more especially as it was 
desirable for several seasons to build the dock as close to the bank 
as we dare go. The level of the natural clay over the whole area 
may be taken as 24ft. below high water of spring tides, the same 
Jevel as the cill of the caisson invert. At the south-west corner the 
clay is only 23ft. below high water, but it falls gently seawards, and 
rather to the east. The thickness of the overlying bed of sand is 
14ft. at the bank and 24ft. at the old bulwark; the excavation for 
the dock being through an average depth of 18ft. of sand. The 
depth of water along the whole north side is 10ft., the water on the 
east side shoaling of course as the beach rises to high-water mark. 
The depth of water is not great enough for very heavy waves; but 
they come rolling in over the long expanse of flat sands with cov- 
siderable velocity and force. A wind from the north-east causes a 
swell sufficiently destructive to all unfinished or insufficient work. 
The rounded-off angle, where the north and east banks join, has 
therefore been put facing the north-east, so that the waves, being 
broken and divided, never fairly strike either half of the bank, but 
glide along it in an oblique direction. ‘This has been a great pro- 
tection to the work. As the wave glides along the north bank it 
meets the recoil wave from the East Pier, and the two clash together, 
throwing up the water to a height of 2uft. or even 30ft. Ina heavy 
ground swell, this corner presents a very tumultuous and foaming 
appearance ; but the waves expend their force more on each other 
than on the bank. 

The embankment has to do the double duty of reclaiming the 
sands from the seaand excluding the water from the excavation 
for the dock, the lowest point of which is 33ft. below high water. 
The back of the dock wall is 90ft. from the coping of the bank—as 
near as it was possible to put it, allowing for the necessary slopes and 
benches. 

‘To have formed a masonry coffer-dam, by carrying a solid wall 
down to the clay, as Rennie had intended, would have been a most 
diflicult and expensive operation, in running sand with the clay 
level Sit. below low water of spring tides. In a financial point of 
View it would have been impracticable. 

Neither would it have been prudent to have built solid masonry 
of any description upon sand so near an open cutting; the risk of 
settlement would have been too great. When sand can be securely 
contined, it is by no means so bad a foundation practically as it is 
proverbially. In this situation, however, it could not be trusted, for 
there would be aconstant run of water, more or less, through it into 
the cutting at the lower level. So the wall was designed of dry 
rubble deposit, in which settlement would not much matter, or at 
least would cavse no unsightly cracks. 

The whole success of the bank in excluding the tide from the 
enclosed area depended on the truth of the principle that water, 
in traversing a certain distance through sand, will encounter so much 
friction in passing between the particles of sand that the initial 
pressure will, at last, be destroyed, and the water throttled to such 
an extent as to be within easy control of pumps, ‘That, in short, 
within limits, a sufficiently watertight coffer-dam can be formed of 





sand itself, when left undisturbed. _'The correctness of the principle 
has been satisfactorily proved by the very small quantity of water 
which passes under the bank; so small (for a work of this kind) 
that itcan be kept down by a 9-in. chain-pump, working one hour 
in four. Indeed, were it not for some beds of open gravel unex- 
pectedly met with at the north-west angle of the dock, there would 
not be half this quantity of water. A good deal of it also comes 
from the harbour and timber pond sides of the excavation, 
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The Reclamation Embankment of the New Dry Dock at Leith. 


Scale 24ft. = lin. 

DD. Sand. 

EE. Original surface of shore. 
FF. Sand filling. 


AA. Puddle, 
BB. Rubble deposit, 
CC, Clay with boulders on the surface. 


The bank is formed of three essential component parts. A water- 
tight core of clay puddle, 7ft. thick, in the heart of the work ; on the 
sea side of this, a protecting wall of dry rubble faced with regular 
pitching; and on the Jand side, a backing up behind with common 
sand from the shore, 

The puddle was made as much as 7it. thick at considerable ex- 
pense, in order to obtain great weight and breadth on the sands 
below, to cut the water off as much as possible from the inside, an 
to diminish any risk from the cracks caused by settlement or im- 
perfect. puddling. It was felt that undue parsimony in the thick- 
ness of the clay might lead to great future expense in repairs, or 
even cause the total failure of the dam. When the bank was once 
shut, any leak through the clay would have been difficult to repair, 
and a run of water into the sand-backing would have brought it all 
down into the cutting. 

The clay came from the Craigentinny estate, and was brought on 
to the works by a siding from the North British Railway. 

For a length of 580ft., where the dock approaches nearest the bank, 
a row of 9-in. sheeting piles has been driven, in the heart of the 
puddle, down to the clay. The row extends from the outside of the 
caisson groove to the head of the dock, and the piles average 1sft. 
long. Although not very closely or neatly driven, no doubt this 
piling greatly helps the water-tightness of the bank as a coffer-dam. 
It was not, however, essential for mere reclamation purposes, for no 
water was found to pass under the bank where there was no piling. 
One of the principal duties of the piling is to steady the foundations 
of the bank, in case of any tendency to slip inwards, which a slow 
run of water might cause. It was found difficult to keep the piles in 
line during driving, from the running nature of the sand, and the 
numerous boulders they encountered on the surface of the clay. The 
lower end of most of them is probably smashed into a jelly ; but they 
serve their purpose, and have to carry no weight. 

This row of piling is a good example of how, in engineering ope- 
rations, it is sometimes necessary apparently to bury money in the 
ground, without being able to state the exact value obtained in 
return. It is impossible to say to what extent the bank owes its 
water-tightness to the piling; but it was a valuable precaution, at 
all events, where the excavation lay so near, though apparently not 
necessary merely to exclude the tide from the original shore. The 
centre of the clay is evidently the proper place for such piling, for it 
then forms a continuation of the puddle wall. Most of the piles were 
driven by a small steam engine, which travelled along the staging 
erected for depositing the rubble of the north bank. 

The halves of the bank were each commenced at the shore end, 
and were arranged to meet at the north-west angle of the work, the 
place where the sands are lowest, so that all the water in the enclosed 
area might drain off with the falling tide before the bank was shut. 
The north bank, up to the level of high water, was built from a 
staging, the east bank from an end tip. The rubble for the former 
came from Queensferry, for the latter from Craigmillar. The deposit 
in the north bank was faced as the work proceeded upwards; in the 
east bank it was first built into a rough wall, and faced afterwards. 
This was done for expedition, as the work had been going on very 
slowly, but considerable risk was run in leaving the rubble unfaced 
for a length of time. 

The general routine of work in the north bank consisted in first 
getting in a length of toes stones, perhaps 40ft. at once, then exca- 
vating the width behind for the rubble deposit, and filling the hole 
in with stones as the sand was dug. If left till the tide came over 
it, of course the whole was again filled with the sand, heaped up at 
the side of the trench. The rubble was then brought up some 
height, then the puddle put in, and last of all the packing. Each 
component part had to be pushed on a length in turn. The rubble 
would not stand without the clay behind it, and the clay would not 
stand without the sand filling. Whenever a rough sea came the un- 
protected length of each suffered, and was knocked over; but the 
sand suffered oftenest, for the least swell pulled it out toa long 
slope, which required constant feeding. However, the two 
banks crept on till the opening between them became so 
narrow that the ebbing and flowing tide made such a stream 
as to plough out a flat channel to the Black Rocks. It then 
became a question whether it would be easy to shut the bank 
in one tide, so as to enclose no water. In case it was found desi- 
rable not to attempt it, a strong timber trunk or shoot, of several 
feet area, was built into the rubble, to be continued, if wanted, 
through the puddle and filling. By means of a shuttle in this, any 
water, which it would be necessary to enclose, could then be run 
off at succeeding low waters. It was very desirable, if possible, not 
to make use of this trunk, for there is always great trouble in keep- 
ing water-tight any communication through a puddle wall. 1 had 
experience of this at the West India Junction Dock, and still more 
at the London Docks, where the very bolts through the regular 
timber coffer-dams caused more expense, leakage, and annoyance 
than the Leith Bank has ever occasioned, though much longer, 
made of dry rubble, and upon deep sand. 

The bank was closed without any difficulty in one tide on the 
25th of last May; but a few days after, befure the work could be 
rendered secure, a heavy swell from the N.E. broke through and 
filled the reclaimed area, On the tide receding the works presented 
the appearance of a high level lake, for the bank now retained the 
sea within, instead of excluding it. This completely proved its 
efliciency to pressure both ways to run the water off. An opening 
had, therefore, to be made, which was finally shut on the 9th of 
June, 1860, 

After the exclusion of the tide, all the water with which the 
shore and bank was saturated drained down to the lowest level, 
making a rather formidable-looking pond of some two acres in ex- 
tent, and several feet deep. This had to be got rid of before any 
excavation could be done. The water was taken over the top of the 
bank by a double syphon of Yin. lead pipe, joined by a connecting 
pipe at the summit level, and filled by one funnel. The pipes would 
have acted more regularly if they had been laid separate, each with 
its own filling funnel. Although joined together by a pipe, it often 
happened that one syphon worked while the other did not. A valve 
was placed in the short leg of each, opening upwards only, so that no 
Water could come into the works when the tide outside rose higher 
than the surface of the pond within. The syphon discharged, on 
the average, 53 gallons per minute, or about 19,0v0 each tide. The 
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pond was soon quietly and inexpensively drained off, without the 
expense of erecting a pump for that purpose alone. In a few days 
the whole area reclaimed became dry and firm, as if the tide had 
pever rolled over it, proving that the bank was perfectly water-tight 
from end to end. 

The outside face of the rubble deposit is pitched either with whin- 
stone or Craigmillar sandstone, 2ft. thick below high water, and 
lit. 6in. above. This is set dry with the exception of the coping 
and top paving, and has been done in a very credidatble manner by 
the contractor, Mr. Wilson. The pitching is at a slope of 1 to 1, 
slightly curved at the bottom, so as to butt fairly against a row 
of sandstone blocks, 4ft. deep, sunk well into the sands. 

On the top of the bank it was intended, when all settlement was 
over, to build a masonry wall, both as a parapet and a boundary 
wall to the Commissioners’ property; but at spring tides the sea 
comes over in such inconvenient quantities, that a strong timber 
fence is being erected to throw off the heavy spray, leaving the 
question of a more expensive wall for future consideration. 

The bank does not form a separate contract, but is included in 
the estimate for the dock; but I have made it the subject of a paper 
by itself, because it stands practically alone, having to be done 
before the Dry Dock could be commenced. 

The principle upon which it is constructed having been proved to 
be correct, the tide may be excluded from any amount of the east 
sands in a somewhat similar manner; the cost of doing so per acre 
decreasing so greatly with the area enclosed, that a bank nine times 
the length of the present one would enclose the whole sands— 
eighty times as much land as this bank now reclaims. The prac- 
tical limit to the amount which can be enclosed economically is 
determined by the filling available for making up the reclaimed 
area to above high-water mark. The expense, as well as the diffi- 
culty, of obtaining this in any large quantities at once, makes the 
question of reclaiming the sands almost dependent upon that of 
dock extension. It was the amount of filling to be obtained in 
excavating for the Dry Dock which settled the area to be enclosed 
by the bank described in this paper. 





MANUFACTURE OF RAILS ON THE CONTINENT. 


A Corresponvent of the Mining Journal, Mr. E. Sherman Gould, 
gives the following information as to the mode of making railway 
bars in various Continental ironworks :—“ Being in the neighbour- 
hood of the Pheenix Works, I determined to visit them, to obtain, if 
possible, some information respecting their methods of manufacture. 
Jt was truly a painful sight to see these fine works lying compara- 
tively idle, only six or seven out of seventy-eight puddling and re- 
heating furnaces being in blast, though I was informed it was pro- 
posed shortly to blow in fourteen additional ones, probably on 
account of a large order I understood they were filling for the 
Lombard-Venetian line. Of the four blast-furnaces, only one was 
working. They were all built in the same manner, the masonry 
being very light, with a considerable taper from the bottom to the 
top, and entirely cased in sheet iron, strengthened with ribs of the 
same material. The blast appeared to me to be but little com- 
pressed. The iron produced was principally grey, and run in 
metallic shells, which gives the pig, at the break, the appearance of 
being coated with white iron. The ore used was principally what 
is called minerais de prairies, a variety of the limonite or hy- 
drated sesquioxide of iron, containing considerable phosphorus. 
With this ore they use a large proportion of limestone, which 
materially improves the quality of the iron, making it harder and 
purer, ‘Che proportions of the charges are, eight of coke, four of 
mixed ore, and two of limestone, the ore and limestone being mixed 
together. These materials are raised to the furnace mouth by 
means of an endless chain with buckets, and also a water balance. 
They get up most of their steam from off the top of the coke ovens, 
these being heated by the gases which, given off by the coal itself 
in distilling, are led around the oven in flues. I noticed that they 
had a contrivance for shoving the entire load out at once, and 
water-pipes were brought over each oven door, for the purpose of 
drowning the load as it comes out. But my chief object, of course, 
was to investigate the subject of rails. I will take this opportunity 
to observe that those who know how diflicult it is to obtain reliable 
information in an ironworks will need no apology for the compara- 
tive incompleteness of the following remarks. The packets for chair 
rails are formed as follows :—A single plate, Ijin. thick, aud the 
entire width of the packet (8in.), is first laid down. ‘This plate is 
made from a separate packet, composed of granulated iron, produced 
from the minerais de prairies, which packet is heated, hammered, 
and rolled. Then come two layers of granulated puddle iron, each 
layer composed of one broad and one narrow plate, the two laid soas 
to form a breaking joint. Next comes a plate of puddle iron. Then a 
plate about 5in. wide, composed of cut-off rail ends, rolled while 
still hot. (This operation I will speak of further on.) Alongside of 
this plate, on the same layer, and in order to complete the width of 
the packet, is placed another plate, 3in. wide, made from a separate 

acket, formed of old material, rail buts, &c., which packet is rolled 
into shape without previous hammering. The succeeding layers 
(there are ten in all) are of fibrous puddle iron, except the top one, 
which is composed of two plates, 4in. wide, and seven-tenths of an 
inch thick each, formed from a packet of old rail buts, &e., as just 
described. At the corners there are also placed, on their edges, two 
plates, 2in. wide each, made in the same manner, their upper edges 
resting under the top plates. ‘The entire rail packet thus formed is 
heated, very heavily hammered, re-heated, and rolled. The rails 
made are not calculated for turning or reversing, as the lower head 
is much smaller than the upper, only large enough to be held well in 
the chair. They have two rail trains, one for chair and one for 
flange rails, cach train consisting of three cages, one for roughing, 
one for finishing, and one for rolling out the rail ends as they are sawn 
off, while still hot, into plates for the packets. To accomplish this, 
they pass them through six grooves. Lach train is driven by a 
powerful horizontal cylinder engine, the crank being placed directly 
on the trunnion of the fly-wheel, without the intervention of spur- 
gear. They state that they find much benefit from the pre- 
liminary hammering, in proof of which I was shown a pile of 
worn-out rails, made from unhammered packets, and certainly 
these gave evidence of very imperfect welding, the upper part 
of the head being, in some instances, entirely split off. Whhe- 
ther this proceeded from the want of hammering alone I am, 
however, unable to say. I was informed that a great economy 
had been brought about in this department within a few years, rails 
now costing them to make tenthalers, or about 3:'s. less per 1,000 Ib. 
(Prussian) than they did three years ago. ‘I'he quality of the rails 
is unimpeachable. ‘They made some time ago a series of experiments 
on the heads of their rails, to see how they compared with cast steel. 
These experiments were made with an exceedingly beautiful and 
perfect drilling machine, 200 turns being given, first on the rail 
head, and then on a bar of cast steel. The results gave an average 
of 70 per cent. for the rails as compared to cast steel, but it is evident 
that this was too low, for, always commencing on the rail, the 
drilling-bit, which was not re-sharpened, became dull before being 
applied to the steel. The fair average would probably be 70 to 80 
percent. Some rails, I was informed, went as high as 90 per cent. 
They were making for their rails a new description of fish-plate, 
which form, at the same time a species of chair, which must greatly 
add to the solidity of the join, but which is exceedingly difficult 
to roll. 

I also visited the fine establishment of Messrs. Jacobi, Hanniel, 
Huyssen, and Co., at Oberhausen. ‘There are here tour furnaces in 
blast, of which three were running white and one grey iron. There 
is a fifth furnace in construction, nearly completed. The masonry 
of these furnaces is exceedingly massive, they being 44ft. wide at 
the base and 38ft. at the top; total height, 55ft. The interior form 
is square. Each furnace is blow with two tuyere pipes, with 34in. 
to 4in. nozzles, and a pressure of 3jin. of mercury. The blast is 
heated to 100 centigrade deg.; but it is intended to heat that of 
the new one up to 200 deg. centigrade. The furnaces are loaded 


with a mixture containing many different kinds of ore—blackband, 





clayband, Nassau ore (a red ore, very siliceous), &c. At the end of 
about every three years, I was informed, they have to blow out 
and renew or repair the interior masonry. This rapid degra- 
dation is owing to the corrosive nature of some of the ores 
used, particularly that of Nassau, owing to its silica, and the 
high temperature required to fuse it, from its hard, compact cha- 
racter. The combustible used is coke, and the blowing-engine 
boilers are heated by the gas which, generated in the coke ovens, is 
led underground to them. The boilers are constructed very similarly 
to those used with ordinary fuel. They run three times a day, each 
running producing from 13,000 to 14,000 Prussian Ib. of iron. The 
white iron is run into cast iron shells, but the grey pigs are formed 
in the sand. The cinder as it flows out is received into cast iron 
moulds, placed on small wagons; these moulds are raised off by 
means of a small crane, leaving the block of cinder on the wagon, in 
the shape of a truncated pyramid of four lateral faces. This shape 
seems to be given it merely to facilitate its transport off the premises, 
for the cinder is not utilised inanymanner. Hydraulic balances are 
used to raise charges, &c. The information I collected here relative 
to rails isexceedingly meagre. The packets were about 10in. high by 
9in. wide for flange rails (Sin. high, with a 4-in. flange), a single plate 
of apparently once reheated iron, and two upright corner-pieces, form- 
ing the flange, and four corner-pieces on the top of the packet ; all the 
rest seemed to be puddleiron. ‘he packet, when withdrawn from the 
welding furnace, is conveyed on a small truck to the steam-hammer, 
and thoroughly beaten, first flatwise, then on the edges, and so on 
alternately, finishing on the flat. It is then taken in the same way 
to the reheating furnace, whence it is conveyed to the rolls, going 
six times through the roughers, and five times through the finishers, 
first with flange up, then with the flange turned sideways alter- 
nately to the right and left. Both ends are sawn hot. They 
formerly rolled the packets immediately without previously ham- 
mering, but found that they produced a better, stronger, and 
handsomer rail by treating them in the manner just described. 
The test the rails must stand is to be placed on two supports a yard 
apart, and undergo an hydraulic pressure that bends them 1}in., 
without showing any crack or split when they come up. 1 was 
informed that they would easily stand a much greater pressure. 

The following are some details relative to the rails used on some 
of the German lines :— 

Cortn Mixvexer Lixz.—Rails must be 18 Rhenish feet long. 
Test: Resting freely in its natural position on supports 3ft. apart, 
must bend 3in. without any sort of rupture; and must also, under 
similar circumstances, support 30 zoll centners* placed in the middle 
for several hours without permanent bend. The packets from which 
these rails are formed must be composed of iron, entirely free from 
cinder; they must be brought to a welding heat, and passed under a 
60 zoll centner hammer till reduced to the dimensions of 8 X 12 
zoll, thence taken to the reheating furnace, brought again to the 
welding heat, and rolled. 

It is admitted that flange rails should have hard heads, but that for 
chair rails the first condition is homogeneity. On the Rhenish road 
they experienced a difficulty from the imperfect welding of the 
different natures of iron employed. This defect did not manifest 
itself the first year, but the third or fourth; the corners broke off 
vertically, or else the whole head split off for a considerable length. 

WestPHALIAN Ling.—A separate packet is destined to form the top 
piece of the entire rail packet. It is composed of eight layers, 
each being ¢ zoll thick. ‘The top and bottom of this packet are 
formed of single plates, the entire width of the packet, composed of 
once reheated iron ; the interior layers are of two plates, reach of 
puddle iron; all the iron in this packet is granulated. It is rolled 
flatwise, without previous hammering, down to the thickness of 
2 zoll. The bottom plate is entirely of fibrous iron, the outside 
plates being rolled from fibrous rail ends ; it is rolled edgewise down 
to a thickness of 1 zoll. ‘The rail packet is then formed, only the 
corner pieces are omitted. ‘his packet is heated and hammered 
down to 7 zoll square, then reheated and rolled into rails 4 zoll 
high. It is impossible to tell how these rails will stand, as they have 
been made in this manner since 1858 only. All choice of materials 
and method was left to the discretion of the manufacturer, with the 
stipulations only that the packet should be hammered before rolling, 
and a three years’ guarantee given. 

I will conelude these observations by the following memoranda, 
taken by me at the Société Anonyme de Castelanau, near Charle- 
roi, Belgium. I estimated the dimensions of the packets to be 
4sin. X Sin. X Gin., and | was informed that they would weigh 
800 kilos. If this be true, my estimate is probably a little under 
the mark, for the dimensions I have stated would scarcely give a 
weight of 660 1b. ‘he rails they were rolling from these packets 
were, when finished, 6-16 metres and 6°20 metres long (20it. 2}in. 
nearly, and 2Uft. din.), and weigh, the 6°20 metre ones, 230 kilos., 
or 506 1b. They (the packets) are composed entirely of puddle iron, 
granulated for the head, and hard for the rib, with the exception of 
a single plate the entire width of the packet of once reheated iron, 
for the tlange ‘The packet is heated a good hour, then rolled, 
without previous hammering, six times in the roughing and six 
times in the finishing rolls. In the roughing rolls the packet goes 
through the first groove on the flat, then edgwise in the two suc- 
ceeding ones, receiving in the latter of these two the commence- 
ment of the rail form; then flatwise; then, lastly, on the edge. 
The first groove of the finishers takes the rail in an upright position ; 
all the rest are on the side. The test to which the rails are sub- 
jected is, that resting on supports 1 metre apart, they shall bear the 
shock of a 30 kilogrammes weight, falling through 2°50 metres. 
These rails, 1 believe, were being made for Spain, 


* The zoll centner is a weight of 100 zoll pfund, and the zoll pfund being 
equal to exactly 500 grammes, French measure, the zoll centner equals 
50 kilos, or 110 English pounds anda fraction. The zoll or inch, which will 
shortly be mentioned, is from the source whence I draw my information, 
an engineering journal published in Berlin, probably the Rhenish inch, of 
which 12 make the Rhenish foot. The Rhenish foot equals 313 millimetres 
and a fraction ; the zoll is 26 millimetres, or 1-lin, English, 











Tue Unpexcrounp Rawway.—From Paddington to Victoria- 
street station, the line is 3} miles long, having stations at Padding- 
ton, Edgware-road, Daker-street, Vortland-road, Euston-square, 
King’s-cross, and Victoria-street. From west to east the average 
slope downwards of the whole line is about 1 in 300ft., though, 
after entering the City, it again rises, but there is no steeper gra- 
dient. throughout than 1 in 100. Its greatest curve is of 200 yards 
radius, and its greatest depth from the ground above to the rails, 
54ft.; and there are not more than 1,200 yards of straight line 
throughout. The span of the arch of the tunnel is 28}ft., its form 
is elliptical, and its height 17ft., except in the parts where there is 
great superincumbent pressure, When the form of the arch is 
altered to give it greater strength, and to take the crown toa height 
of 19ft. 

Tue Anustronc Guy.—The issue of the 100-pounder Armstrong 
guns, which for some short time past has undergone a temporary 
suspension, is to be recommenced. Admiralty orders have been 
received at Chatham to amend the armament of the screw steamers 
now being fitted for commission, the several vessels to be furnished 
with Armstrong guns as follows:—The Galatea, 26,800-horse power, 
is to be provided with two 10-pounder Armstrong guns, on “chock” 
carriages, in licu of two 1lin. 54 cwt, cast iron guns; also one 
20-pounder Armstrong, for one 24-pounder howitzer. ‘Ihe Severn, 
51, 500-horse power, is directed to have four 40-pounder 
Armstrong guns substituted for four 82-pounders of 58 ecwt. 
each; one 12-pounder Armstrong, instead of one 12-pounder 
howitzer; and one 12-pounder Armstrong for boat service. The 

Sarrossa, 21, 400-horse power, will be provided with four 40-pounder 
Armstrongs, in lieu of a similar number of sin. 60 ewt. guns; one 
12-pounder Armstrong for a 12-pounder howitzer; and one 12- 
pounder 10 cwt. brass howitzer, to be substituted for a 24- 
pounder brass howitzer, Special orders have been given for 
the revised armaments for the above steamers to be prepared with 
the greatest possible speed. 





MISCELLANEA. 


Tue Onda steamer of 700 tons, lately lost on the Anhol!t reef, is 
the 17th Baltic steamer lost this year. 

A petition for winding up the Swedish Steel Iron Company has 
been postponed for another heari 

Tne working expenses of the three principal Canadian railways 
are found to be 77 per cent. of their gross receipts. 

Ereur of the Warrior's 68-Ib. smooth bore guns are to come out, 
to be replaced by the same number of 100-pounder Armstrongs 

Tur Bowling Iron Company have taken an order, at £37 per ton, 
for the iron plates for the Achilles, building in Chatham Dockyard. 

Carponate of lead (@ poison) is, it is now asserted, efficacious in 
cases nd consumption. Workers in lead, we are told, are never con- 
sumptive. 

A MONUMENT is about to be erected to the memory of Sir Humphrey 
Davy at Penzance. It will consist of a granite column and base, 
surmounted with a statue of the great chemist, holding a safety-lamp 
in his hand. 

Tue umpire in the case of St. ‘Thomas's Hospital v. the Charing 
Cross Railway Company has awarded £296,000 as the purchase 
money to be paid for the hospital, instead of £750,000, as claimed by 
the governors. 

A coroner’s inquest was held this week on the body of a youth 
who lost h's life by the explosion of paraffine at a grocer’s shop in 
Camden Town. A man was so injured, at the same time, that he is 
not expected to live. 

Tue Caledonian Railway proprietors have just resolved to raise 
£484,550 of new capital, already authorised, for the construction of 
certain stations and branch lines. £148,200 more are also to be 
raised on mortgage. 

Tue Indian Government have put their hands into their pockets 
for 15,000 rupees (£1,500), for the construction of a pier at Randier, 
a town situated on the south of the Taptee, opposite to Surat, to 
facilitate the shipping of cotton. 

Amon our Indian advices it is stated that all that part of the Bhore 
Ghaut incline (on the Great Indian Railway) between Khandalla 
and the reversing station, or more than three-fourths of the whole, 
will be open for traffic by January Ist. 

A rerniric explosion of paraffine, the second that has been reported 
within the week, took place on Saturday evening, on the premises of 
Mr. Barnett, grocer and druggist, of Smithfield, Birmingham. 
Several persons in the shop were injured. 

Two of the London and North-Western Railway Inspectors 
having, under the orders of the managers of the company, destroyed 
certain wires of the United Kingdom ‘lelegraph Company, have 
been arrested and committed for trial at Woodstock. 

Two engineers, lately doing duty on the Black Prince, have been 
court-martialled for being drunk and leaving the ship without leave, 
One was sentenced to be severely reprimanded, to lose six months o 
his time, and to forfeit twenty days’ pay. The other was dismissed 
the service. 

Tue Dublin Corporation are contemplating the rebuilding of 
Carlisle-bridge, the great thoroughfare between the north aud south 
of the city—our London-bridge. It is proposed to make it the 
whole width of Sackville-street, with one arch, on the model of 
Westminster-bridge. The cost would be between £40,000 and 
£50,000. 

iy the Court of Common Pleas, on the 5th inst., a Mr. Wat).in, an 
omnibus proprietor and conductor, recovered £87 damages from a 
Mr. Reddin, a contractor, in consequence of injuries reccived from 
the overturning of plaintifi’s omnibus, the horses having taken 
fright at one of Bray's traction engines, then owned and cmployed 
by the defendant. 

A prospectus has been issued of a new suburban line, to be called 
the Metropolitan and Thames Valley Railway. {t will eonncet the 
Great Western and South-Western lines with Hampton, Sunbury, 
Chertsey, and, passing through a favourable country, can be con 
structed at a small cost. The enterpris. has good local support, aud 
the proposed capital is £250,000 in £10 susie. 

lr appears that the Italians have « men-of-war, with {> cannon 
and 13,480-horse power. The Au trian navy has ....\ 50 ships, 
703 cannon, and 6,473-horse power ; and Spain 144 ships, 907 cannon, 
13,040-horse power. Italy has, besides, eight frigates in the docks, 
four of which will be launched within afew montis. The new law 
vd naval conscription will add 2,500 to 3,000 sailors to the present 
oree, 

Mr, Bazavcerts, the engineer of the main drainage works, 
reports that Mr, Furness has completed £130,000 worth of work on 
the northern outfall sewer, that Messrs. Brassey have completed 
18,550 lineal feet, varying from 4ft. 6in. by 3ft. diameter to 12ft. by 
9ft. Gin. in diameter, on the middle level, while £240,000 worth of 
work have been done on the southern low-level, and £135,000 worth 
on the southern high-level sewer. 

Tue “ Burgomaster’s Dessert,” a fine fruit piece, with a bit of 
distance including two or three figures, is the subject of an 
admirable coloured print to be issued with the Christinas number of 
the Jllustrated Loudon News. In richness and truthfulness of 
colouring it exceeds anything we have yet seen in the way of 
chromotype. Those who may be unable or unwilling to indulge 
in a recherché Christmas dessert may derive some satisfaction frou 
setting down with the ‘ Burgomaster.” 

In the Gazette are given the names of the Commissioners for 
examining into plans for embanking the Surrey side of the ‘Vhames, 
within the metropolis:—The Right Hon, the Lord Mayor of the 
city of London; Major-General Sir Joshua Jebb, K.C.B.; John 
‘Thwaites, Msq., Chairman of the Metropolitan Board of Works ; 
Captain Douglas Galton, of the Royal Engineers; Edward Burstal, 
Esq., Commander in her Majesty's Navy, Secretary of the ‘hames 
Conservancy Board; Henry Arthur Hunt, Esq., Surveyor of her 
Majesty's Works and Public Buildings; and John ~ Robinson 
McUlean, Esq. 

Mr. E. Warktn, who lately went out to Cauada to examine into 
the condition of the Grand Trunk Railway, has stated to the pro- 
prietors that, among other things, he obtained the alteration of forty 
heavy tenders (18 or 19 tons each), hitherto running on four wheels 
only, and which, in his opinion, were a main cause of the excessive 
breaking of rails of last winter. The work had been completed ; 
twenty engines would also be fitted up in time for the winter with 
Giffard’s injector, the use of which in substitution for or in addition 
to the ordinary pumping apparatus would, he believed, save much 
of the inconvemience caused by disabled engines in severe frost. 

‘Tue following appointments of naval engineers have been made 
since our last:—John M. Ollis, chief engineer, to the Defence ; 
William Collier, engineer, to the Defence; ‘Thomas Hartley, Samuel 
T. Wallis, and Thomas Green, first-class, assistant-engineers, to the 
Defence; John R. Harvey, second-class, assistant-engineer, to the 
Cumberland, for the Cochin; James Wilson, second-class assistant- 
engineer, to the Asia, for the Kcho; Archibald Forrest, acting 
second-class assistant-engineer, to the Cumberland, for the Julia ; 
William Williams and Thomas Stewart, acting second-class ussis- 
tant-engineers, to the Defence; William Williamson, promoted to 
engineer in the Porpoise; William H. Roberts, promoted to acting 
first-class assistant-engineer in the Cwsar; William Harwood, pro- 
moted to acting first-class assistant-engineer in the Alyicrs ; 
J. Wyllie, second-class assistant-engineer, to the Indus, for the 
Nightingale; and Alexander Brown, second-class assistant-engincer, 
to the Indus, for the Gleaner; ‘Thomas H. Punshon, engineer, to 
the Chauticleer; William Blarney, first-class assistant-engineer, to 
the Chanticleer; William Shaw, second-class assistant-engineer, to 
the Chanticleer ; Stephen V. Bull, acting second-class assistant- 
engineer, to the Chanticleer; I’. . Shean and J. Dingwall, acting 
second-class assistant-engineers, to the Cumberland, as supernume- 
raries; J. Ferguson, acting second-class assistant-engineer, to the 
Cumberland, for the Galatea; Charles 8, Edye and ‘I’. Scott (D) 
acting second-class assistant-engineers, to the ‘Topaz; James Leyate,, 
acting second-class assistant-engincer, to the ‘lermagant; George 
Woollard and Kobert Phillips, second-class assistant-engiueers, to the 
Bacchante. 
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In constructing steam engines according to this invention, by 
Thomas W. Miller, of Portsmouth Dockyard, for the purpose of 
propelling ships and other vessels by means of a screw propeller or 
propellers, such engines are made with three cylinders, one of 
~vhich shall be of less dimensions thin the other two, and whether 
it be of more or less than one half of the diameter of the larger 
cylinders, it is in every case to be of a length only sufficient to give 
a stroke or travel of piston equal to the proportion of the wheel 
gearing introduced between the crank shaft or shafts of the large 
engine or engines und the crank shaft of the small engine, such 
shafts and the wheels thereon being respectively rotated by the 
action of the pistons, to which, through the corresponding piston 
rod, they are connected by means of suitable connecting rods. 

Instead of communicating the motion of marine engines to screw 
shafts by means of the ordinary forms of wheel gearing, Mr. 
Miller employs, for the purpose of transmitting high speeds, a 
pinioned shaft formed by the teeth being planed out of the solid 
throughout a sufficient length of the shaft to insure a strength or 
power of resistance greater than the maximum strain to which it is 
possible to subject it. 

For condensing steam previously employed in the cylinders of 
steam engines Mr, Miller constructs and employs one or other of the 
forms of surface condensers hereinafter described, and in combina- 
tion therewith, or as part of such condensing apparatus, where the 
same is practicable, he forms, in the upper portion, or in any other 
convenient part of the condenser, a feed-water heater. And while 
the condensing fluid or medium may generally in practice be water, 
he has, by the addition of an apparatus at the side of the surface 
condenser, provided a means, through the employment of ether or 
other readily vaporisable and condensible fluid in a separate chamber 
or vessel, by which may be condensed the steam admitted into 
the condenser for the purpose of its conversion into fresh water. 

Instead of allowing the steam direct admission into the condenser 
Mr. Miller prefers, where it is possible to apply it, to surmouat the 
using of the condenser with an additional vessel or casing con- 
‘aining a series of tubes closed at their superior extremity, and 
passing through a tube plate forming the bottom of such vessel. 


| 





nto the interiors of these tubes the steam enters and is caused to | 


part with its heat on its way to be condensed and collected as fresh 
water. By means of openings in the lower part of this latter case 


or feed-water heater the water from the pump or pumps on its | 


way to the boiler is made to pass through amongst the tubes, and 
is permitted to escape at the top, from thence passing into the boiler 
in the ordinary manner. 

To the side of one of bis improved condensers Mr. Miller adds, 
for the purpose of taking advantage of the well-known properties of 
ether aud other easily vaporised and condensible fluids, a vessel 
containing a number of tubes having their ends secured in tube- 
plates, and having at the top, as well as at the bottom thereof, a 
chamber space; the condensing water, for bringing the vapour back 
into a liquid condition, is made to circulate amongst the tubes in any 
convenient manner. ‘The lower chamber of this vessel is filled with 
ether or other vaporisable fluid, which fills to any required depth 
the interior of the tubes, and by an opening or passage at the bottom 
thereof a communication is made with the main condenser, into the 
lower part of which the ether or its equivalent is permitted to pass 

































































vapour to descend or return to the lower vessel or receiver in a cold | 
fluid condition. 

Figs. 1 to 8 inclusive, serve to illustrate those parts of the inven- 
tion which relate to the means of using or employing steam for the 
purpose of producing motion ; the several parts thereof being defined 
by letters of reference. 

The several Figs., 9 to 14 inclusive, relate to apparatus con- 
structed according to the invention for condensing the steam after 
it has been employed in giving motion to the engine and machinery, 
and some of the said views exhibit a combination with such con- 
densing apparatus of a° novel feed-water heater, as also a combina- 
tion with the surface condenser of a vaporiser or apparatus for em- 
ploying ether or other easily vaporisable liquid instead of water for 
the purpose of condensing the exhaust steam. In each of these views 
the apparatus for condensing steam depends for its efficiency upon 
the interposition of metallic surfaces between the steam to be con- | 
densed and the cold water, or other condensing medium; the tubes | 
or vessels, into which the steam is admitted, and in which or 
through which the heat abstraction takes place, are of the forms 
shown in the said views, and as herein described. 

Figs. 1, 2, 3, and 4 are descriptive of the construction of steam 
engines with three cylinders, one of which shall be of less dimen- 
sions than the other two, as herein-before set forth. Fig. 1 is an 
end view of the engine taken, so that the ends of the three cylinders 
may be seen together with the two cranks, shafts, and the cogged 
or tooth-wheels attached thereto; Fig. 2 is a side view of the 
engine, taken so that the small cylinder or cylinder of less dimen- 
sions is seen in section with its piston and connecting rod, and the 
slide of one of the larger cylinders is also seen within the slide 
case in section. In this view is also seen the two cranks, shafts, | 
and the cogged or toothed wheels attached thereto, and also the ex- 
haust pipe from one of the cylinders to its condenser ; Fig. 3 is an 
end section of the engine, so taken that it exhibits the three 
cylinders with their slide valves, slide valve cases, and their pas- 
sages; Fig. 4 is a plan of the engine, in which will be seen the 
three cylinders, the two crank shafts, the cogged or toothed wheels, 
the exhaust pipes from the two large cylinders and their condensers, 
together with the piston rods, framing, Ke. 

a is the steam pipe from the boiler; 6, the small cylinder, or cy- 
linder of less dimensions than the other two; c, its slide valve, valve 

ase, &c.; d, its piston and rod; e¢, its connecting rod; J, its crank- 
shaft, and cogged or toothed pinion; g, the two larger cylinders; 
h, their slide valves and valve cases ; 4, their piston rods and cross- 
heads; &, their connecting rods; /, their crank-shaft, and the cogged 








| or toothed wheels ; m, the exhaust pipes, from the larger cylinders 


and surround the tubes into which the steam to be condensed enters | 


or passes; thereupon, the ether having imparted to it the heat 
contained in (ie steam, vaporises, and from thence passes off at the 


upper part of the eondenser case, and by a suitable passage or passages | 


t) the vapour condenser, where the ap plication of cold condensing 
water to the exterior surfaces of the tubes 0 passages causes the 


to the condensers; n, the condensers; 0, the several parts of the 
frame of the engine for supporting the crank-shaft, together with 
their bearings, pedestals, or plummer blocks. 

Figs. 5, 6, 7, and 8 are illustrative of the means herein described 
for communicating the motion of marine engines to screw shafts; 
Fig. 5 is a Jongitudinal view of the pinioned shaft, with the teeth 
planed throughout, and the wheel into which it works, showing the 
framing for supporting them, and also the end view of engines for 
rotating the pinioned shaft; Fig. 6 is a similar longitudinel view of 
the pinioned shaft, withthe teeth planed in lengths, each length of 
teeth being planed in advance of the other, and the wheels into 
which it works formed correspondingly, placed side by side, and 
showing the framing for supporting them, and also the end view 
of the engines for rotating the pinion shaft ; Fig. 7 is a transverse 
view of the pinioned shaft, and the wheel into which it works, 
showing both in section, and a side view of the engines for rotating 
the pinioned shaft; Fig. 8 is a similar transverse view of the 





pinioned shaft, and the wheel into which it works, and also the 
framing for supporting them. 

a is the pinioned shaft; 6, the wheel, into which it works; but, 
in Fig. 6, 6 is one wheel, into which the pinion works; b', another 
wheel; and 5", another wheel, with their teeth set in advance one 
of another, as on the pinioned shaft, and as in Figs. 5, 6, 7, and 8; 
cis the shaft, on which the wheel in Fig. 5, and the wheels in 
Fig. 6 are fixed; d, the framing, for supporting the journals of the 
pinioned shaft, and the shaft into which its works are fixed; e, 
the screw shaft, coupled to the shaft on which the wheel or wheels 
are fixed; f, the engine for rotating the pinioned shaft, and 
coupled to it by the coupling g. 

Fig. 9 is a sectional view of a surface condenser formed of 
vertical tubes, with their superior ends closed (forming vessels), and 
their lower ends secured in a tube plate ; Fig. 10 is a similar sectional 
view of a surface condenser, formed of bent tubes placed vertically 
with both their ends secured in the same tube plate; Fig. 11 isa 
similar sectional view of a surface condenser, formed as Fig. 9, but 
showing one-half of the tubes divided internally by a loose strip or 
ribbon of metal, and the other half of the tubes each having a smaller 
tube inserted within it, and both the strips or ribbons or the smaller 
tubes, as the case may be, projecting below the level of the lower 
ends of the vertical tubes; Fig. 12 is a similar sectional view of a 
surface condenser, formed as Fig. 10, but showing one portion of 
the bent tubes with each leg divided by a loose strip of ribbon of 
metal, and the other portion of the tubes with each leg having a 
smalier tube inserted within it, and projecting below the lower ends, 
as in Fig. 11; Fig. 13 is another sectional view of a surface con- 
denser, formed of vertical tubes, as described in Fig. 11, and so 
taken as to show the flat sides of the strips or ribbons of metal; 
Fig. 14 is a sectional view of a surface condenser, formed of bent 
tubes placed vertically with both their ends secured in the same 
tube plate, but are shown as being of smaller diameter than those 
described in Fig. 10, and with one of the legs of each bent tube 
projecting farther through and below the tube plate than the other. 





Tue Prontmitory ProctaMatios.—The proclamation which has 
just been issued, prohibiting the export of ammunition and other 
warlike stores, has already exercised a most injurious effect upon 
certsin branches of our manufactures. Conspicuous among the 
sufferers are those who have of late turned their attention to the 
manufacture of ordnance, in the formation of which, and the 
machinery requisite for carrying it on, a large amount of capital 
has been embarked. In Birmingham the loss, it is said, will be 
very serious. In Liverpool the injurious effects are pointedly felt 
in various ways. For a considerabie time past Captain Blakely has 
been extensively employed In manufacturing the particular species 
of ordnance known as the “ Blakely gun,” for which he had orders 
from different foreign Governments, and many guns of large calibre 
which have been ordered are nearly ready for delivery. Of these 
there are three 200-pounder guns of Yin. bore, each weighing from 
140 to 180 ewt.; two 120-pounders, of 7}-in. bore, weighing about 
75 ewt.; and eight or ten 56-pounders, besides numerous smaller 
guns, 4U-pounders, of about 30 ewt., just the thing for a merchant 
ship to be armed with. In addition to all these there are many light 
field guns, all ready for delivery ; but the royal proclamation pre- 
vents them from being sent anywhere in the meantime. This is 
felt to be rather hard at the present juncture, as the home Govern- 
ment dves not patronise the “ Blakely gun,” and at the present 
moment will not allow other Governments, with which we happen 
to be on friendly terms, to have them. 
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TO CORRESPONDENTS. 





Vol, xi. of Tuk ENGINEER can now be had from the office, price 18s. 
o,* Speva fir Cating Geetiemnamn Seles fom the publisher, price 2s. 6d. 
ac. 


©,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, d&c., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eve of an anonymous 
hist, are in most cases merely advertisements, which, we are sure our 
r= l aaaia should be excluded as much as possible from this 
umn. 


L’gav.— We wi'l submit vour note to a gentleman well versed in such ma ters. 

Veritas.— We must decline taking any further part ia the matter. 

H. W. P.—We must see. 

AN Enquirer (Redditch).— The best use you could make of your gus tar is to 
advertise it. 

S. Worssam, Supmersep, and E. J. W.—Cronded out, but will appear next 


week. 

J. T. (Manchester).—Wihy not apply at ouce to the Secretary of the Steam 
Boat Company in question? 

C.—We are unable to give you any better answer than we gave you last week 
under the initials ** A. B.” 

C. S.—The best way is to procure M. Cazanave's patent, and with his address 
therein contained, wri'e to him in Paris 

A CORESPONDENT desires a geometrical demonstration of the Cone Pulley 
Problem. Will some of our clever correspondents oblige him ? 

Dupuis, — James Harrison patented his ice-making machine in England, 
September Cth, 1857, No. 2302. 

S. M. (Liskeard).— Ie cannot undertake to find purchasers for inventions, nor 
to effect introductions between inventors and capitalists. 

A Constant REavER.—Let the five be in the tube if that be large enough. Can 
you not cunsult some good workin ou the spot as to grinding the rolls ? 

W. J. (Mold).— Your application would require to be made, we b-lieve, to the 
Secretary of State for the Colonies. Upon the other points we are unable, 
just now, to answer you. 

AN OLD Supscriner (Cheshire).— The plan looks veasonoble, but could you, 
working Srom the outside of the copper, always depend upon your sheathing 
nails meeting the plugs inside ? . 

EnGInkerR (Dublin).—Mackinvy is made at the Mint, Calcutta. Messrs. 
Harraden and Co., of 3, Chapel-place. Poultry, B.C., can doubtless refer 
you to other Indian establishments of the kind. 

J. H, (Bermondsey).—Our correspondent’s letter did not, as vou will have 
perceived, ask for pure cocoa, but for a cheap mill wherewith to flak it, and 
thus to lower the high price which, as you admit, must now be charged for it. 

JUNIN. —It is our impression that your indentures are binding for the term 
covered by them, notwithstanding that you are upwards of twenty-one years 
of age. If your master refuses to release you with a fuvourable testimonial 

youcould hardly make a proper application to the Admiralty. 

AN OPERATIVE (Manchester).—There can be little doubt of the correctness 
of your calculations, but the thing is to prove to the satisfaction of railway 
managers that you can savel l». coke per trainmile. Few inventors are so 
modest as to claim a saving of less than one-fourth or even one-third of 
that now burnt, or say 10 lb. per mile. 

JamEs,—You can be no more than refused, if vou do apply. Applicants for 
the post of third asisstant enginecr in the Navy are expected to bring testi- 
monials of servitude in an engine Jactory, and of good character. They 
must have a general knowledge of the various parts of the marine engine, 
and should be able to make fair sketches of the principal parts. Something, 
too, is said in the list of qualifications of some knorledge of common book- 
keeping. Applications to be muce to the Secretary of the Admiralty, Whitehall, 
If accepted, you would be notified to report yourself at Woolwi h for exami- 
nation. 

A ReevitarR Reaper (West Hartlepool).—The famous steamship Great 
Western had side lever engines, of 440 collective horse-power, made by 
Maudslay.: The cylinders were 73jin. in diameter, the stroke 7ft., the 
puddle wheels were 28ft. Vin. in diameter, the floats being 10/t. by 2ft. Gin. 
The engines made sixteen revolutions per minute, and the average syed of the 
vessel, on a long series of voyeges, was 104 knots. The boilers were tubular, 
and the stock of coal was 600 tous. We cannot give you the indicated 
horse-power, but presume that the average pressure was 81b. or 101d, per 
squure inch, the stean being worked probably about two-thirds stroke. 

Loeron10.— The traction, or resistance to a pull, of a railway ear: iage in good 
order, on a straight and level line, may be estimated as low aeT Wb. per ton at a 
speed of five miles an hour, and at 9 1b, per ton at twelve miles an hour. 
twenty miles the resistance would probably be 13 lb. per ton, although results of 
little more than 8 4, have been obtained. An apparently slight difference in 
the condition of the line, the form of the wheels, the fitting of the journals, and 
especially in the lubrication, wiil oftenmake a great difference in the amount 
of traction, If the wheels were locked, so as to slide on the rails, the traction 
would amount, on a good rail, to from 300 1b. to 450 lb. per ton, or te from 
one-fifth to one-seventh of the weight. The traction on a sharp curve would 
be increased from two causes, one the actual force lost in changing the 
motion of the cur from a right line, the other the friction of the wheels, at one 
end of the axle, sliding on the rail, and the binding of the flange in the curve. 
But we cannot conceive that, unless the truck were turning an almost square 

corner, the resistance could ever amount to unything like one-jifth of the 
whole weight. You arefnot, we suppose, confounding traction with i 
The traction depends upon the steam power, the adhesion upon the 
weight on the driving wheels. 

T. G. (Brierly Hill).— We can only give you Mr. Hughes’ rule for ascertaining 
the flow of gas through mains, leaving you to work out your own case. The 
rule is for a straight and level pipe. There can be no definite allowance for 
bends, but if the main rise or fall from the source of supply, the rule for 
inclination is that each foot of total rise increases the discharge as much as 
would a pressure of one one-hundred/h of an inch ofjwater. <A fall from the 
source diminish s the discharge in the same proportion, so that with a pres- 
sure of Shin. of water at the works, and a fall of 66ft. in four miles, the 
diminution of discharge due to inclination would be equal to that afforded by 
Gin. of water, the effective head being, therefore, 34-— "66 = 2°84in, With 
this explanation we may stute the rule as follows :— 

Let D = diameter of main in inchea. 
» L = length in yards, 
sy H = height or effective pressure of water, 
+» 9 = specific gravity of gas, 
which, generally, is not far from *5 as compared withair, Then, with 1335 
as a constant, we shall have ‘or the discharge, in cubic feet per hour, 
1335 D? HD 
Lg. 
Take L = 2 miles, or 3,520 yards, and you will find the quantity which the 
pipe could give off at the end of 2 miles, and if the distribution were 
uniform from there to the end of 4 miles, it would be that du- to a mean 
length of three miles, or 5,280 yards. The resistance of the burners would very 
much reduce this, but we cannot say how much. 


MEETINGS NEXT WEEK. 

IxstituTIoN OF Civil ENGINEERS.—Tuesday, December 17th, at 8 p.m., 
Annual General Mecting. 

Society or Arts.—Wednesday, at 8 p.m., ‘‘On the Improvements and 
Progress in Dyemg and Calico Printing since 1861,” by F, Crack CaL- 
vert, F.R.S. 

Civit aND MecuanicaL Enoixeers’ Socirty.—Thursday, at 7.30 p.m., 
“On the Theory of the Steam Engine,” by Mr. Francis Campiy, CE, 








Tue Enoineer can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or tt can, if preferred, be supplied 
direct from the office on the following terms :— 


Half-yearly (including dowde number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. Gd. 


If credit be taken, an extra charye of two shillings and sixpence per annum 
will be made. ; ” —— 
Tue ENGINEER 1s registered for (ranemiesion abroad. 


me } 


Advertisements cannot be gurranteed insertion wilese delivered before eight 
o'clock on Thurs lay evening in each week. The charge sor four lines and 
under is half-a-crown ; each line afterwards, sixpence. The tine averages 
nine words ; blocks are charged the same vate Jor the space ihey full. All 
single advertisements from ihe cuuniry musi Le accompanicd by stumps in 
payment. 


Letters reiting io she aivertisement and publishing depar'ment of this poper 
ore to be a iuressed to the publisher, MR. BERNAKD LUXTON ; all other letiers 
and communications tu be addressed to the B.titor of TUE ENGINEER, 163, 
Strand, London, W.C. 
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ENGINEERING PRACTICE. 


Is engineering practice to be henceforth great, in the 
highest sense of the term, or only profitable? The men 
who, within our own time, raised engineering from a craft 
to a profession, Telford, the elder Rennie, the Stephensons, 
father and son, the two Brunels, Locke, Cubitt, Rendel, 
Hartley, and Rastrick, have all passed away. We miss 
them, but engineering is now much what it wasten years ago, 
and in many respects exactly what it was thirty years ago. 
Everything in the way of visible example, which our 
masters have actually left us, we have preserved. In other 
words, we have preserved everything but their greatest 
example—that of origination. Engineers of the present day 
originate nothing ; nor will they admit that it is respect- 
able todo so. It may be that it is not worth while to 
quarrel with the successful surgeon, who has never 
originated a new mode of cutting for the stone, nor of 
taking off a limb; nor with the barrister who will persist 
in pleading our case and winning a verdict upon the oldest 
of forms—ante law reform—yet we can only say of the one 
that he is clever, and of the other that he knows what he 
is about. Is not this enough? Possibly, but engincers of 
the same cleverness and astuteness would have never 
become Stephensons, nor Brunels, nor even Cubitts, the Sir 
William, bearing that name, having really done some bold 
things in his time. “engineering, we believe, affords 
a thousand opportunities, where medicine, surgery, or law 
affords one. ‘The human frame has been doctored since the 
time of the Israelites, if not much earlier, and suits 
were brought and defended long before the foundation of 
Rome. But engineering, or that kind at least which dis- 
tinguishes our own time, does not reach as far back as the 
memory of our grandfathers. We would fain believe that we 
have among us engineers who sincerely love their profes- 
sion—who would follow it, con amore, if its practice did not 
yield them a penny. These men—and we would prefer 
thinking there are many—must be aware that we are but 
on the threshold of engineering ; that its proper practice is 
still but a matter of speculation and opinion. We build 
bridges, the greatest load upon which is their own weight : 
we build massive and costly breakwaters where, there is 
reason to believe, a comb of light iron rods would answer 
just as well. Upon our railways the principal weight 
carried is dead-weight, and it is a matter of easy calcula- 
tion that an engine no heavier than a London omnibus 
would draw the actual weight of passengers, taken on any 
of our mail trains, at forty miles an hour from London to 
John o’Groat’s, or from Yarmouth to Penzance. We con- 
struct steam vessels which are unable to earn their own 
coal, and within the present month the chairman of the 

atest steam navigation company on the globe has rubbed 
is hands while informing his constituency that “the 
“ directory had taken care to make the Australian line pay, 
“ even if it had no traffic at all.” In other words, the not 
too lightly taxed public of Great Britain are still made to 
pay for the ignorance or extravagance of navalarchitects and 
marine engineers, by the allowance of enormous subsidies 
where, if anything, the mail carriers ought to pay premiums, 
The Bristol sugar merchant can, for sixpence, communicate 
with his Jamaica correspondent, but the British treasury 
pays half-a-crown for transmitting the letter. 

e do not like to think that all the great engineers are 
gone from among us, nor that their successors are doing but 
little to win ee fame. Yet, while we believe 
that the names of Telford, Rennie, Stephenson, Brunel, and 
a few others ranking among them, will be kept alive when 
but the ruins of their works survive as memorials of what 
English engineers did a thousand years before, can it be 
that the works of our later school will be reckoned as 
worth inquiry even a hundred years hence? If they then 
bear any notable testimony, will it not be that to the skill 
of the British workman of our time? It is true that Portland 
and Holyhead breakwaters are likely to endure for thousands 
of years, and so have the pyramids remained in sullen 
state, not as monuments of engineering greatness, or even 
of surpassing skill, but simply of cruel task-driving— 
useless labour extorted from thousands of enslaved wretches. 
Within the next twenty years, as we believe, our past and 
present practice of harbour engineering will be looked upon 
much in the light of pyramid engineering. As for bridges, 
there is but one living English engineer whose works, thus 
far executed, are likely to receive any consideration at the 
hands of the next gencration. Indeed, we have but 
one bridge-engineer—the elder Rennie being no more— 
and to this one posterity will do justice, if not to 
the boldness, at least to the elegance of his designs. 
If, too, to be great is to monopolise the most profitable 
home practice, we have but one “ great” railway engineer, 
and not one great engineering work has he given us. 
There is not a spark of — genius, nor aught more 
than a decent composition between the humbler efforts 
of the drawing office and the energetic attentions 
of the contracting builder to make the chef d'wurres 
under this head, presentable. In the department of 
water supply we have three men of mark, and one 
of them has a scheme in hand—or, rather, in the brain, 
andone which we hope he will live to carry through—for 
bringing pure water from Wales into London—a scheme 
worthy of a great enginecr, and worthy of the capital of 
the world. 

Let us Wait, and wait patiently. It is something that 
engineering is now profitable. It was not thus when the 
millwright of the olden time, pocketing his two guineas a 
week, Jooked down upon the man of levels, and treated the 
civil engineer uncivilly. In mechanical engineering the 
progress has outstripped that in civil enginecring, and yet, 
were it not that the mechanical engineer contracts for the 
execution of his own work, and thus becomes rich, he 
would have been overshadowed long ago. But if the pro- 
fession is to go on in its present prosperity it must be able to 


show its great menliving. With his iron piers, iron break- 
waters, iron bridges, iron canal locks, iron warehouses, 
and iron lighthouses, the mechanical engineer, always 
eg and generally executing, his own work, will soon 
istance the “civil” practitioner in everything that 
secures professional fame, unless the latter—alive to the 
exigencies of his position—can still show his mental 
superiority. 


SMALL IRON-CASED SHIPS. 


IN last week’s ENGINEER we expressed. what we know 
is a well-grounded confidence in the fitness of our present 
navy to perform any services which are likely to be re- 
quired of it; and, at the same time, we thought it desirable 
—in order that we may be prepared for European as well 
as trans-Atlantic difficulties—to urge upon the Government 
the construction of the three additional iron-cased ships, of 
the Captain class, which they have given us encourage- 
ment to look for. It seems necessary to add a few words 
this week upon another part of the same subject. 

It is pretty generally known that, in the exercise of a 
wise forethought, the Admiralty have never yet slackened 
in their determination to keep up powerful fleets of small 
ships, notwithstanding the rage for large ones. Amid all 
the din which the iron-cased ship question has caused dur- 
ing the last three years, the construction of corvettes, 
sloops, and other small craft, has been steadily proceeded 
with, steam propulsion being applied—at least, in an auxi- 
liary form—to every such vessel. We do not think that, 
on the whole, the Admiralty have been so successful, or 
nearly so successful, in designing their small ships as they 
have in furnishing their lines-of-battle. In fact, some very 
glaring blunders have been committed in many instances, 
and much dissatisfaction has been thereby created. In 
certain respects, we really believe, the character of our small 
war steam vessels has retrograded as time has advanced, so 
that some of our older craft are among the best—the best 
for behaviour at sea, the best for steadiness of gun-plat- 
form, and the best for the health and comfort of both officers 
and men. ‘Ihe reason of all this, probably, is that the two 
“reconstructions” of our navy so called—the production, 
first, of wood ensteam line-of-battle ships, and then of iron- 
cased ships of the line—have absorbed nearly all the thought 
and care of the Admiralty designers. ‘They have, doubtless, 
had more than enough to do for the last five or six years in 
connection with large ships, and may be excused, perhaps, 
for neglecting the smaller classes to a certain extent; and, 
with all the faults of some of these vessels, we doubtless 
have at the present moment a most valuable and imposing 
array of small and swift men-of-war. 

But there is one feature of these smaller fleets which 
cannot fail to strike all thoughtful observers—they are, 
almost without exception, built wholly of timber, and are 
therefore combustible, and liable to destruction by shell- 
fire. We have not the slightest desire, of course, to 
exaggerate this defect, or to. create undue distrust of these 
vessels on account of it. But the effectof shells bursting 
in wooden ships is so severe, and the Americans know so 
well how to employ shells in naval warfare, that it would 
be idle to ignore the serious nature of the defect in ques- 
tion with the prospect of an American war before us. What 
makes the matter worse, is that the Federal Government, 
alive to the disadvantages which wooden vessels must 
suffer in modern warfare, have already built several small 
war steamers of iron, with partial iron casings, and are 
issuing orders for several more, to say nothing of the curious 
iron contrivances which Stevens, Ericsson, and others have 
emma We, on the other hand, have done—and are 

oing—absolutely nothing in this respect. The Defence 
and Resistance, ships of nearly 4,000 tons measurement, 
are the smallest the Admiralty have yet built, or, ap- 
parently, thought of building. 

Now, we do not believe, even apart altogether from the 
American question, that this state of things ought to con- 
tinue. With that question awaiting, possibly, a solution 
by arms, such a state of things ought» undoubtedly to be 
brought to an end. ‘That small iron-cased ships can be built 
there is no reason whatever to doubt. In order to build 
them we must content ourselves, of course, with a limited 
extent of iron casing; but this we have done in one 
half the ships already built or building. Only 212ft. of 
the Warrior's 380ft. of length are plated. In the Defence 
one-half only of her length is so protected. LKven in the 
Hector the ship is unprotected between wind and water, 
forward and aft. The Black Prince is like the Warrior, 
and so will the Achilles be; the Resistance is as vulnerable 
as the Defence, and the Valiant is no more protected than 
the Hector. Here, then, we have precedents enough, surely, 
to justify our demand for our resort to a partial armour if, 
by that means, we can furnish ourselves with much smaller 
iron-cased vessels, 

The only real difficulty in the matter lies in determining 
what portion of the vessel it is most necessary to protect. 
We know of only one principle in which all who discuss 
this matter agree, viz., that the machinery and magazines 
must be protected both from shell and shot. ‘This alone 
does not, fortunately, involve the employment of any very 
great weight of material. It can be accomplished by simply 
boxing in the midship submerged portion of the ship wit 
thick iron. A plated belt between wind and water, a couple 
of transverse plated bulkheads, and a thin covering of iron 
over the lower deck, would be sufficient for this ; and these 
would not be difficult to deal with, as regards their weight. 
But then comes the question—Are all the guns and gunners, 
or any of them, to be protected ? Hitherto, the answer has 
invariably been “ Yes.” And that is why we have been driven 
to such immense dir. ‘in our ships. In the Warrior, 
for instance, there is a @ »ih of only about dft. of plating 
below the water, but about 14ft. above it, this upper 
mass increasing our weight fourfold. It is true that, if the 
whole height of the side were not plated, the machinery 
and magazines would, in her case and in all our existing 
ships, be exposed to shot fired at angles of depression and 
entering above the water. But if the lower deck were 
plated with iron of only an inch, or even three-quarters of 


fan inch in thickness, this would make them secure. How- 





ever this may be, it is absolutely certain that the present 
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plan of covering the entire height of side is impracticable 
in a smali ship, if the ports are to be kept at any sufficient 
height above the water. 

» Some persons who have thought this subject over for a 
long period, and who have investigated it in detail, con- 
tend that, in small vessels, we must ask for protection for 
any portion of the guns or gunners. They think we must 
rest content with simply keeping shot and shell out from 
below. They may be right; but no one can doubt that 
this conclusion ought to be reserved for application after 
all other devices have been exhausted, and to such vessels 
only as are altogether too small to receive thick iron gun- 
shields of any kind. And we have no hesitation in assert- 
ing that all which can be done has not yet been done to 
reduce the size of our iron-cased. ships, still maintaining 
protection for the guns. We have never yet, for example, 
done away with that belt of plating which extends from 
the water-line up to the battery, and which weighs nearly 
as much as all the other put together. Why should we 
not make the ship secure at and below the water’s surface, 
and, having done that, simply place a plated battery 
wherever we may require it? If we must have shot-proof 
passages for the ammunition, or for the men, they can be 
applied without difficulty of any kind. We undertake to 
say that if this were done ships might be built in every 


— equal, and in some respects superior, to the Defence 
and Resistance, but only half their size. We do not make 


this statement at random; we aver, on the basis of cal- 
culations which we have made, that a ship of 2,000 tons 
measurement could in this way be constructed to carry as 
many guns and to steam as fast as those vessels. 

Surely it is time, then, that some steps were taken to 
give us small iron-cased ships. We want them under any 
circumstance ; we need them very much indeed in the 
present state of our affairs. They would add enormously 
to our power, and also to our prestige, which is often as 
valuable as power ; and we sincercly hope that no undue 
regard for the wooden-shipbuilding system of our Govern- 
ment dockyards will prevent the Admiralty from taking 
carly steps in the direction pointed out. It 1s not of much 
consequence what degree of protection they may be able 
to give such ships; that will vary, of course, with their 
sizes, and also with the services for which they are in- 
tended. All we require of them is that they shall do 
their best, and not refuse, altogether, to apply the iron- 
cased principle to small ships merely because the extent 
of the protection which they can afford to them is very 
limited. 


LITERATURE. 


Lives of the Engineers: with an Account of their Principal 
Works, comprising also a History of Inland Communication 
in Britain, By SAMUEL SMILEs. 

[Secoyp Nortce.] 

WE who live in large English towns in these days, and 
grumble over the quantity and quality of the water all but 
poured into our mouths for us as we need it, realise little of 
the horror of a water dearth, when people mect at the 
publie fountains for the “first turn,” such as are still 
frequent in Spain, during the parching heats of a dry 
summer, where knives are drawn to balance the diversities 
of physical strength, and the thin stream of water is 
coloured with a duskier liquid. “ Blood is thicker than 
water ” is demonstrated by venescction, and sometimes 
arterially. Such, too, was the case in early London as 
ree | the strife, though bruising weapons were sub- 
stituted for cutting ones, population being more ‘Teuton 
than Celtic; and, moreover, the river Thames being at 
hand in their extremity, so that it was a question of 
labour rather than absolute want. Water carriers were, 
in those days, an important institution, more so than in a 
Spanish city; for the Spaniard contents himself with 
external ablutions of his own person, while the Londoner, 
if he did not wash his external person, would, at least, 
insist on his floors being scoured, 

Oh! River Thames, worshipped by all skippers who 
frequent London port as the purest of all water, after 
undergoing destructive fermentation in casks at sea. 
Horrible as gas water, a weck after shipping, but perfect 
nectar in the ‘Tropics, after all fermentation has ceased, 
As the American said of the “ fourth proof rum :”— 

“] wish my throat were two miles long, 
That 1 might taste it all the way.” 





London dwellers are conscious of the extreme unpleasant- 
ness of the broad muddy ditch once called the Thames, 
during a hot sammer, and it has been a matter of wonder 
that so little illness has been tke result, But there is little to 
marvel at. ‘The Thames is the great open sewer of 
London, plentifully diluted at present, and not a stagnant 
ditch of tar-like consistence, such as is found near all 
houses on clay soil without drainage. During the cool 
part of the year a deposit, of more or less amount, takes 
place on banks and in nooks, alternately wet and dry, not 
pleasant to look at, but not particularly noxious. As the 
downward supply of the river lessens, and the heat of 
summer increases, the owners of canals and docks take the 
opportunity to eject their foulness into the river, and there 
is a general poisoning of cels and flat-fish, and such white- 
bait and other watery denizens that get into the vortex, 
and they lie as flotsam and jetsome along the shore 
and inside paddle wheels. Soon after an acid smell is 
perceived, like that arising from the rinsings of a 
brewery. Gradually, as the temperature rises to 80 deg. 
and 89 deg., with a burning sun, putrefuction succeeds, 
and the deposits are converted into gas, which in- 
stantly rises into the upper atmosphere and, in the 
course of a fortnight, the river becomes purified as it does 
at sea in casks, provided the heat lasts long enough. These 
gases are chiefly noxious in moist weather; but, fortu- 
nately, moist weather has rarely heat enough to eliminate 
them from the mass of stagnant mud. And thus Nature 


saves London from disease by her own processes. Could the 
whole of the marshy districts be thus distilled, they also 
would be rendered healthy ; but it would be with the loss 
of much fertilising material, as is the case with the river 





deposits. Could the gas be all deposited under-ground, at 
the roots of plants, it would be absorbed usefully and in- 
noxiously. What the new sewers will do for the river, in 
keeping out noxious deposits, remains to be seen; but if 
London continues to increase its population at the present 
rate, in another twenty-five years it will take all the river 


water to wash out the sewers, and the river bed will become , 


a salt water estuary, and silt up. The fresh water will not 
supply two rivers, and, if it be made to pass under-ground, 
it will leave its channel dry. Let any one who doubts this 
take his stand at the Teddington weir for twenty-four 
hours in a hot summer’s day, and judge of the quantity 
and the work it will do. No doubt the rainfall supplies 
ample water for all our purposes; but if we thicken our 
population we shall need to hoard it, and not suffer it to 
run away in waste. We shall have to deal with our exuvie 
in quite another fashion than in wasting them to poison a 
huge mass of water. We shall destroy them by fire, or 
neutralise them by chemistry, in such mode as to make them 
commercially valuable. Converting rivers and brooks into 
sewers for the sake of lazy transit, is an indication that 
we have not yet attained to a condition of intellectual civi- 
lisation in hygienic matters. It is the process of the natural 
savage, and Mr. Edwin Chadwick made a grievous blunder 
in urging its extension for the sake of a diluted fluid for 
irrigation from stand pipes. We shall, finally, have to try 
back again, and go to what chemists call “the dry 
method.” 

In 1802 water-carrying in London became so great a 
nuisance that one Peter Morice, a Dutchman, saw an open- 
ing for profit, and brought over a Dutch tide-mill to pump 
up water and drive it, in pipes, through the streets for house 
supply. Sun’s heat, stirring gravity, had to work on rising 
and falling water; and the brain of the web-footed Dutch- 
man achicved a marvel to the still duller brains of London 
citizens. 

Pleasant is the anecdote given us by Mr. Smiles of the town 
of Plymouth water supply and Sir Francis Drake. The cha- 
racter of Drake was that of a sharp man of business, who 
embarked in buecanccring because it was the most popular 
business of the time, as well as the most profitable —when 
well managed. He probably eared little who the enemy 
might be,so he were rich in plunder: and the Spaniard 
was both rich and obnoxious to [nglish hatred. Drake 
was a good organiser, and had he lived in these days would, 
probably, have been a railway contractor. At the great 
sea-fight against the Spaniards, under Lord Howard of 
Effingham, Drake sheered out of the fight to plunder the 
Hanse town merchantmen. Chivalry was all very well, 
but business was business, and to capture three such hulks 
was as good a stroke as to get a Balaclava railway to 
make. Jrake had abundance of courage as well as conduct, 
and heaped up an enormous fortune in a dubiously legal, 
but assuredly popular war; and to be wealthy, especially by 
the agency of intellect, is a kind of suecess that the ener- 
getic English nation cannot choose but regard with appro- 
bation. Writers occasionally strive to elevate Drake into a 
hero; but heroes are not unscrupulous as Drake was, and 
as Blake was‘not. Blake was a patriotic sailor-soldier 
Drake was a business fighter of the Prince Rupert class, 
and quite as ready to embark in any profitable speculation 
of peace asof war. Let us not be misunderstood. He was 
a Viking, full of all a Viking’s good and evil qualities—a 
race that has worthily upheld and upbuilt English great- 
ness by intellect and energy; but he was not a Blake with 
a Viking’s virtues, and without a Viking’s vices. A brave 
band have been our railway-makers, with their fortunes won 
and fortunes lost, in constructive daring ; but not from such 
men should we select our generals, and admirals, and legis- 
lators. They who love the work only for the pecuniary 
protit thereof are far from being the highest men—in the 
true sense of manhood—even though from time to time as- 
tounding the world with novelty of achievement. Our 
race of navvies and ‘contractors are conspicuous for bra- 
very and industry, and hardihood and daring ; but, never- 
theless, a contractor—as the name implies—must be essen- 
tially a man of contracted mind, not contracted in his 
daring or aspirations, but ever contracted to the one thought 
of profit. His ambition is bounded to money profit, or he 
is no true contractor; and, asa rule, the successful con- 
tractor is ostentatious and vain-glorious. When the 
buccaneers of the Spanish main gilded their masts and 
made sails of silken damask, they were simply ostenta- 
tious, pandering to power in the commonest form of success. 
Only let there be an opening—whcther to make a railway, 
or bribe a whole province, or seize a territory, or sway or 
coerce a Government, or build a fleet or a fortress, and arm 
and man it, scores of Drakes would spring forth into active 
lite, ready to do and dare, from amongst our contractors ; 
but the Blakes would be few and far between. 

To be a thorough captain of a warship needs many 
qualities—the knowledge of matter and mechanical prin- 
ciples, and the knowledge of men to make them willingly 
follow his leading. ‘To be amongst them, and seem to be of 
them, and, above all, to hold out a good prospect of prize- 
money, was the early secret of manning ships. After going 
through this, and settling down in the outskirts of his 
native town, amidst piles of Spanish golden ounces, the 
legal ownership of which had, after some see-saw, been 
finally determined in his favour by Queen Bess, it was not 
possible for such a man to be quiet, and do nothing ; so he 
did the thing that was next him by digging an undulating 
trench some thirty miles in length, over a crow-flight of 
seven, in order to bring water to Dartmoor to supply the 
shipping and the town; a sample of sailor-enginecring—a 
way without works of art, such as nature chooses for brooks 
when she selects her own levels by gravitation. 

The faculty for this kind of work is common to many 
men. ‘The water itself is the instrument to guide the work- 
men in their course: they cannot mistake the level. They 
need no spirit or plumb-level when they have a constant 
water level. . 

At the time of the revolution against the Spaniards in 
Chilé, all Spaniards were driven out; partly from distrust 
of them, and partly to dispossess them of their properties, 
some few only escaping by favour from the general ban. 
One of these men was the possessor of an isolated valley, 





land-locked—or, rather, mountain-locked—lying to the 
south of Coquimbo. The valley had much level land of 
good quality; but it was a barren desert, for there were 
scarce six days’ rain in the year, and only two or three 
angular corners, receiving the weeping of the hills, could 
grow crops. So the proprictor, Don José, set out prospect- 
ing for a stream in the snowy Andes, whose current he 
jmight turn. He found one; and, after some years’ labour, 
| finished an irrigating canal skirting the hills, for a score of 
| miles, being himself his own engineer and using Indian 
labourers. The water flowed out upon the entrance to his 
valley, the irrigation was perfect, and his crops magnifi- 
cent. But, like the happy valley of Rassclas, there was no 
exit—at least, no profitable exit for his crops. He had no 
market save in the valley itself. The labourers made the 
crops, and the labourers ate and wasted the crops; and 
though Don José and his family might eat as much as they 
liked, they could realise no cash from the transaction. 
They could only eat and drink, and clothe themselves in 
coarse woollen, like the labourers. As Mr. Carlisle puts 
it, they were “up to their knees in pumpkins” and pota- 
toes, and haricot beans and tomatoes, and red peppers, 
and wheat and barley, and maize and olives, and figs 
and peaches, and grapes and wine, and pigs and sheep ; 
but, for all else, they might as well have been on 
an island in the midst of the Pacifie Ocean. It was a 
material paradise, admirable for men without aspirations, 
an oasis in the mountains with no wandering Arabs to dis- 
turb it. Don José speculated on a road; but that was hope- 
less, even if made, for pumpkins, &c., could be grown 
anywhere else where water could be got, and “distance did 
not lend enchantment” to this kind of transit. 

But Don José was a far-seeing man, and did not give the 
matter up. He let his land to the labourers as usual; but 
the difficulty was that he could only obtain a crop-rent, of 
no use but to feed more servants then he wanted. He 
could not carry his crops to market, and the next question 
was how to carry a market to the crops. So, after much 
thinking, he set himself to grope in an old gold mine on 
his property, of which the tradition ran that it had been 
worked by the Indians prior to the advent of the con- 
queror Pedro de Valdivin, soon after which it “gave into 
| water,” and was abandoned. Here, then, was a specula- 

tion. Don José could get labour practically for nothing, 
| for he.could exact it from those who rented his land, in 
| liew of the crop-rent ; or, with the crops he could feed 
hired labourers. So Don José set about cutting an adit in 
the hill-side, to drain the mine. And he suceeeded and 
brought forth auriferous quartz, which he ground in a 
trapichi mill, and triturated with mercury, and gathered 
the washed gold ina series. of goatskins suspended one 
below the other, with a torrent of water dashing in and out 
till, finally, the amalgam was gathered into a conical bag 
of fine linen, tilla coned mass was obtained, which was 
shaped on a lump of red-hot iron laid upon a brick, round 
which water flowed, and was then covered with a still head 
of burnt clay, the neck descending into water, and thus the 
mercury was distilled and a lump of “fine gold” was 
left behind on the iron. Don José had thus a transportable 
commodity, realised from his estate, with which he could 
make a journey, though toilsome, to the capital or the sea- 
port, and bring back what he needed of European goods, 
and ornamental gear for his womankind. ‘This was, in 
truth, a triumph of mind over matter. 

But human affairs do not run all smoothly. At the 
expiration of some three years the gold mine again “ gave 
into water.” Don José had selected the most convenient 
point in a ravine for his adit; but. to make a new adit was 
hopeless, from the spread of the mountain at the foot. 
Again was his invention at work to devise a pump to lift 
the water to the adit; but, as no means existed to construct 
a mechanical pump, he made one of human muscle. A deep 
receiving tank was dug in the rock, at the bottom of the 
mine, and a man with a rag around his waist and a goat- 
skin at his shoulders, kept open by a wooden hoop at the 
neck, descended into the tank till the skin filled, when he 
ascended and discharged it into the adit. Then another 
man was put on, and another and another, till a dozen were 
found sufficient to keep the water under, working—like so 
many valves and buckets in a pump barrel. As the work- 
ing went on, and the mine deepened, another tank was dug, 
and then another, till at last a living pump of some sixty 
people, men and women, who were at constant work, reliev- 
| ing one another in gangs. Fortunately, the water-flow had 
attained its maximum; butit was said that if the pump 
| had ever resolved to “turn out” for a week, it would not 

have been possible again to get the water under, as any in- 
| crease of buckets would have produced a frictional stoppage. 
‘It was very marvellous that so many men and women could 
| be found to do this work in order that Don José and his 
| family should be clothed in purple and fine linen. But the 

extent of human endurance seems to be only limited by the 

want of care in the application. If it be only by degrees, 
|/men may gradually be converted into a kind of lower 
‘animal; and this conviction it is which makes us sym- 
| pathise with the constant and, apparently, unreasoning 

struggle of working-men in Union Societies. It is a kind 

of dumb protest against being converted wholly into ma- 
| chines with a stomach for boiler and a pair of hands for 
| pistons—the hands being recognised as the utility, and the 
stomach as the generator. The inventor, the engineer, work- 
ing constantly at the solution of the problem how human 
drudgery may be wholly dispensed with, is the true Chris- 
tian of this generation using the means of power of which 
nature is so fruitful as to be constantly overflowing. 

It is not very clear what Drake did in this matter. The 
town of Plymouth contributed £200, and Drake the re- 
mainder; but what that remainder was we do not know. 
And the corporation “ granted him a lease of the aqueduct 
at a nominal rental.” Afterwards he presented it to the 
inhabitants of Plymouth as a “ free gift for ever,” and it is 
now vested in the corporation. ‘Iwo years after this 
Drake became the member of Parliament for Plymouth. 
Possibly this was a primitive mode of canvassing. Drake 
no doubt understood his own interest pretty shrewdly, as 
the whole course of his life shows. Had he been unsuc- 
cessful he would probably have had a career like Prince 
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Rupert, or some of our more modern so-called heroes. 
Walker, the filibuster, lived at a wrong time. The world 
was too old for the success of piracy, and he had not the 
perception to see the fact; and the shrewd Drake lived 
now, he would have turned contractor, and become a multi- 
millionnaire, and, instead of forms of knighthood, he would 
have received testimonials from his co-mates, and gratified 
his ambition with an earldom or a dukedom, if money 
would purchase them. 

(To be continued.) 

| ADVERTISEMENT. ] 
TRIAL OF THE WARRIOR. 

Tne following letter appeared in the Shipping Gazette of Friday 
last, and as the subject is one of great interest to this district, and 
is a reply to Mr. Nixon's letter which we published a fortnight 
ago, we give it insertion :— 

Six,—I observe, in your columns of the 18th inst., a reply from 
Mr. Nixon to the remarks contained in my letter of the 5th inst , 
with reference to the unsubstantiated statement of the Times’ corre- 
spondent, respecting the alleged superiority of Nixon’s navigation 
coal to the ordinary Welsh coal. Mr. Nixon prefaces his letter by 
attempting to rescue the Times’ correspondent from a dilemma in 
suggesting the authority upon which he has based his assertion, to 
the result of certain official experiments conducted at Portsmouth 
Dockyard, in “steam boilers kept for the purpose.” I have 
already attempted to show the worthlessness of dockyard reports, 
which are proverbially partial and unreliable, giving no 
comparative results, but merely furnished to the Admiralty 
in check of the quality and condition of each cargo supplied 
by the contractor. Mr. Nixon, secondly, ingeniously but ‘most 
unfairly attempts to counteract the importance of the valuable Table 
of Results appended to the report of Messrs. Miller, Hoffman, and 
Frankland (wherein, as already shown, his navigation coal _is 
indicated as the fifteenth on the list with respect to evaporative 
power), by tvithholding its authorship, and referring to it as a table 
given by me. He further essays to enlighten his readers “as to his 
reasons why no reliance can be placed on my theory”—thus 
endeavourilg to confound the result of the experimental investiga- 
tion of three of the most eminent chemical analysts of the day with 
some imaginary theory of my own. It is surprising that Mr. Nixon 
should ignore the value of this analyst, for, as chairman of the South 
Wales Coalowners’ Association, he strenuously advocated its im- 
portance, and was mainly instrumental in obtaining the report of 
Messrs. Miller, Hoffman, and Frankland, and its publication, as 
evidence of the superiority of Welsh steam coals over those of the 
north of England. Mr. Nixon’s next allusion to the components 

racite as being theoretically superior to those of the Aberdare 
steam coal, is i:relevant, and equally fallacious. However, | would 
remind him that hydrogen is known to be an important essential of 
combustion, which the Aberdare coals possess, as shown by the sub- 
joined table, in a higher degree than any anthracite coal, and, in 
fact, constitutes the desirable combination that characterises the 
Merthyr and Aberdare steam coal as the best in the world for steam 
generating purposes. 

TABLE SHOWING THE COMPONENTS OF ANTHRACITE AND WELSH COAL. 
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In further support of this theory, Messrs. Miller, Hoffman, and 
Frankland, remark in their report :—- 

“One pound of pure carbon (according to the most accurate ex- 
periments), by its combustion, emits an amount of heat sufficient to 
evaporate 14,870 lbs. of water at 212 deg. in steam at 212 deg.; one 
pound of hydrogen, when burnt, emits heat enough to convert 
63,566 lb. of water at 212 deg., into steam at the same temperature. 
As Mr. Nixon affects to question the value of theoretical tests for 
determining evaporative power, 1 will assume, in deference to this 
altered opinion, the more satisfactory conclusions afforded by 
“ practical” experiments, and will even regard Portsmouth Dock- 
yard as the infallible medium for obtaining correct data on 
this subject. I am, therefore, surprised to find, upon referring 
to the last “ Report of all ‘Tri: of Coals at Portsmouth 
Dockyard,” dated April 26th, 1858, Mr. Nixon’s theory of the 
superiority of “4-ft.” to mixed coals, as ordinarily shipped at 
Cardiff, at variance with the results there recorded. It will be 
seen, by the subjoined extract, that of eighty-six trials of Sgubor- 
wen Merthyr (comprising a mixture of a greater number of the 
coals enumerated by Mr. Nixon than any other in the Aberdare 
Valley), compared with five trials of Cwm-Amman-Merthyr 
(4-ft. coal) the equality of the former is shown with respect to 
evaporative power, whilst as regards relative pureness, the per- 
centage of ash, clinker, and each other essential requisite particu- 
larised, is decidedly in its favour; so that, practically or theoretically 
considered, “ 4-ft.” coal possesses no advantage over mixed coal :— 
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Mr. Nixon again remarks:—“ The superior quality of the upper 
‘4-ft. in the Aberdare districts is so well known that it seems idle 
to comment on it.” In support he informs us it bears @ higher 
royalty and commands a higher price. Here again he is at issue 
with facts. In refutation of the alleged superiority of the 4-ft. coal 
over the other seams usually worked, I must direct his particular 
attention to the subjoined summary of results by Messrs. Miller, 
Hoffman, and Frankland, before referred to, giving the relative 
theoretical value of the 4-ft., 9-ft., and 2-ft. 9-in. veins. He will 
find the result singularly opposed to his theory, for the theoretical 
evaporative power of the “4-ft.” seam is indicated as being the lowest 
of the three seams experimented upon. 

SUMMARY OF RESULTS. 
WELSH COALS. 
Upper 4-ft.seam.| 9-ft. seam. | 2ft. 9in. seam, 
Variety of Coals. Average of 
two samples, 


Averageof | Average of 
| twelve sainples. three samples. 
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power.. .. co 15733 15°52 15'372 
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Frangibility, large ..; Average of the whole. 7v2 
* small ..! Average of the whole. 20°8 


The comparative softness of thia vein, or “ breaking down to 
small,” I have alluded to in my former letter; any further remarks 
on this head are, therefore, superfluous. As regards the higher 








royalty paid for “ 4-ft.” coal, it is not attributable, as Mr. Nixon 
implies, to its superior quality, but exclusively to its being consi- 
derably nearer the surface than the underlying seams with which it 
is ordinarily mixed, thus requiring less capital for development, and 
by bringing it within the compass of oneiler capitalists, rendering it 
more marketable to the lessor or proprietor of the colliery. Fur- 
ther, in consequence of the increased cost attending the winning 
and working of the lower veins, the royalty invariably decreases in 
proportion to the greater depth of the particular vein worked. With 
respect to the “ 4-ft.” coal commanding a higher price, Mr. Nixon is 
again incorrect, for it is notorious that the Cwm-Amman and Carr's 
Merthyr, which are exclusively 4-ft. coals, unfortuntely for their 
proprietors, afford no such advantage. Mr. Nixon next enlightens 
his readers by stating there are nine seams worked and sold by other 
colliery proprietors, comprising an aggregate thickness of 45ft. 
Although, by referring to my letter of the 5th, he will find the 
number really worked in the Aberdare Valley was not mentioned, 
he has himself inadvertently supplied the information, by stating 
the actual number to have been three only, comprising the upper 
4ft., Gft., and 9ft. It is true there are one or two exceptions, but 
generally the working is confined to these seams. From the extra- 
ordinary efforts made by Mr. Nixon to establish the comparative 
superiority of his 4-ft. coal, and the powerful aid afforded him in 
promulgating his exclusive theory by his influential partners, it is 
not surprising the different steam packet companies he has enume- 
rated have been induced to test its value; but already opinions are 
changing to the prejudice of his theory. As before stated, the 
Storekeeper-General has issued an official letter, intimating that it 
is found “ inexpedient” to confine the supply of coal jfor Govern- 
ment use to the “ 4-ft.” seam, the customary mixture of deep and 
harder veins giving a more satisfactory result, the proportions of 
which, in reply to Mr. Nixon’s facetious inquiry, are best determined 
by experience, and the condition of the particular veins;worked. 
In conclusion, I must contradict the charge imputed to me of 
attempting to show Messrs. Nixon's coal “to be inferior to others.” 
I most emphatically disclaim having been influenced by any such 
invidious motive. It has been my object to disprove the assertion 





of the 7imes’ correspondent, in stating that “this descripti roal | : . 
ei ebiaives 9 orrespondent, ang that this de = epaon of coal | 2915. Joskru Coopga Croxrorp, Chapel-row, Exmouth-street, Clerkenwell, 
possesses 20 per cent. greater power than ordinary Welsh coal.” It 


is evident the comparison cannot include coals worked in the Aber- 
dare and Merthyr Valleys, for their theoretic evaporative power is 
shown to be but fractionally different to that of Messrs. Nixon's, 
which, however, has not given so satisfactory a result in the labora- 
tory of Messrs. Miller, Hoffman, and Frankland, as at Portsmouth 
Dockyard.—I am, &c., 


Aberdare, November 22nd, 1861. Canbon. 
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Grants of Provisional Protection for Six Months, 

1883. FRreperick ToLMAvsEN, Boulevart Bonne Nouvelle, Paris, “ Improve- 
ments in comforters, neck-ties, cravats, and the like articles of garment 
for the neck and chest.”—A communication from Messrs. Samuel Weil 
and Raphael Weil, Boulevart Bonne Nouvelle, Paris. —Petition recorded 
20th July, 1861. 

1929. Gustave Louis Marie Viscount pg Poxton D’AmeEcourt, Paris, 
“Improvements in apparatus connected with aerostation.”—Petition 
recorded 3rd August, 1861. 


nery for the manufacture of fishing and other nets.”—A communication 
from Messrs. Felix Marie Baudouin and Achille Baudouin, and Jean 
Baptiste Francois Jouannin, Boulevart St. Martin, Paris. —Petition 
recorded 19th September, 1861. 

2468. JAMES ALFRED TANNAHILL, Devon and Cornwall Bank, Truro, Corn- 
wall, “* An improved apparatus for counting money.”—Pelition recorded 
19th September, 1861. 

2531. CHARLES WiLsoN FELT, Salem, Essex, Massachusetts, U.S., ‘* An 
improved machine for setting, spacing, justifying, and distributing 
printers’ type."—Petiiion recorded \0th October, 1v61. 

2640. Howarp Busy Fox, Liverpool, ** improvements applicable to iron 
and other metallic bedsteads.”—Petition rec rded 22nd Uctober, 1861, 

2646. CLAUDE Brison and ANTOINE CuavANNE, Lyons, France, “ Improve- 
ments in ovens, kilns, or furnaces for manufacturing or other purposes,” 
—Petition recorded 22rd October, 1361, 

2694. WILLIAM Smitu, Leek, Staffordshire, ‘* Improvements in the preser- 
vation of stone, brick, and other such materials used in building, appli- 
cable also to the waterproofing of walls.”—Petition recorded 26th October, 
186) 


| 
2710. RicuARD Girpon, Royal Brewery, Brentford, Middlesex, ‘* Improve- 


ments in machinery or apparatus for preparing grain for brewers.” 

2714. Joun Haywarp, Everton, Liverpool, * Improvements in means or 
apparatus for raising water or other fluids.”—Petitions recorded v0th 
October, 1861. 

2804. Henny Montucci, Ph. Dr., Rue de Sentier, Paris, ** Improvements in 
apparatus for goffering or embossing stuffs in high relief.” 

28.0. ARISTIDE BALTHAZARD BERAKD, Avenue Montaigne, Paris, ‘ Improve- 
ments in apparatus for separating metals from their ores.” — Petitions 
recorded Sth November, 1861. 

2816. Sam Haavus, Nottingham, “Improvements in the manufacture of 
hoes, adzes, or other similar articles.”—VPetition recorded 9th November, 
1861 


sol. 

2826. WiLLisaM Tonous, Chryssell-road, Brixton, Surrey, “ Improvements 
in processes for treating, preparing, and combining certain fibrous 
materials, and in the machinery or apparatus employed for these pur- 
poses." —Petition recorded 11th November, 1801. 

2834. WiLLiaAM JouN Hay, Southsea, Hampshire, ‘ Improvements in pro- 
tecting iron and wooden ships, caissons, dams, and other wooden or iron 
structures from decay and from fouling by vegetable and animal matters, 
and in preparing the materials employed therein.” 

2835. ROBERT Beis, Chester, ‘An improved method of laying wood 

oors." 

2837. Georok Davigs, Lincoln’s-inn, London, ‘‘ Improvements in bleaching 
cotton and other textile fabrics or materials, and in the apparatus 
employed in such process.”—A communication from Edouard Turpault, 
Paris. 

2838, WILLIAM Cooke, Spring-gardens, St. Martin’s-in-the-Fields, London, 
“Improvements in the construction of carriages and vehicles, and in the 
means of ventilating the same, this part of the invention being appli- 
cable also to windows generally, and other such openings.” 

2839. ALFRED Vincent Newton, Chancery-lane, London, “ Improvements 
in the construction of dinner plates.”—A communication from Daniel 
Hartwell Shirley, Boston, U.S, 

2541. WitLiamM Evwarp Newton, Chancery-lane, London, “ Improvements 
in skates.”—A communication from Daniel Hartwell Shirley, Boston, 
Massachusetts, U.S. 

2842. WiLLiAM Toxaus, Chryssell-road, Brixton, Surrey, “ Improvements in 
the manufacture of printed yarns, and in the application of certain 
fibrous materials to the manufacture of certain descriptions of yarns 
and threads.” 

2843. Joun Henny Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in the construction of steam or other vapour and water or other liquid 
tight joints.” — A communication from Joseph Harrison, Philadelphia, U.S. 

2845. MICHAEL HENRY, Flect-street, London, “An improvement in, and 
composition for, treating iron and steel, and articles manufactured 
thereof.”—A communication from Alphonse Muller de la Mothe, Boulevart 
St. Martin, Paris. —Petitions recorded 12th November, 1861. 

2846. Tuomas Litt.eron Hout, Brook House, Brentford, Middlesex, “A 
hew method of making paper from the cochleria armoracia, or horse 
radish.” 

2847. ‘Thomas Burrerworti CoLtuincwooo and ApranaM Burrerwortn, 
Rochdale, Lancashire, ** Improvements in throstle and doubling frames 
for spinning and doubling fibrous materials.” 

2548. JouN Hovekinson and DANIEL GREENHALGH, Bolton, Lancashire, 
“‘ Improvements in machinery or apparatus for preparing cotton, cotion- 
waste, or other fibrous materials to be spun.” 

2249. WILLIAM Hexky HamMensiey, Leek, Staffordshire, ‘‘ Improvements 
in machinery or apparatus for stretching, glossing, and finishing silk.”— 
A communication from James Leigh, Brooklyn, U.S. 

2851. Epwakp Curtis Kemp, Avon-place, Pershore-road, Birmingham, 
* Improvements in gas lamps, glasses, and other fittings.” 

2853. Louis RoLLaAND, Quai Jemmapes, Paris, “ An inijroved spring door 
shutter with a movabie lever.” 

2857. CHARLES EDMUND WiLson, Monkwell-street, London, ‘ A new article 
of female wearing apparel to be worn on the ley.” 

2865. Gorge TOMLINSON LousrikLp, Loughborough-park, Brixton, Surrey, 
“*Improvements in the manufacture of soap.”"—A communication from 
Campbell Morfit, New York, U.S. 

2865. HENRY Rovinson Fricker, Leman-street, Whitechapel, London, and 
Joun MANLEY, Fairmantie-street, Truro, Cornwail, ** Improvements in 
apparatus for facilitating the cleansing of sewers and other water courses 
or ways,”"—Petitions rc-rded 18th November, 1861. 





| 


? 2936. 
2340. WiLLIAM CLARK, Chancery-lane, London, “ Improvements in machi- i= 





2867. Groner Bringer, Bollington, near Macclesfield, Cheshire, “‘ Improve- 
ments in hinery or apparatus for preparing cotton and other fibrous 
materials to be spun.” 

2869. MonraevE WiezeLL, Strand, Topsham, Devonshire, ‘‘ Improvements 
in hi or apparatus to be used in moulding and casting twisted 
nails, spiral fluted nails, bolts, and screws, for sheathing vessels, ship 
building, building, and other ‘ag 

2871. FREDERICK Rovert Hvauks, wstounness, and Tuomas RicHARD- 
son, Ne le-on-Tyne, * Impi in treating certain natural 
saline compounds to fit them for agricultural use, and in order to obtain 
potash and other salts.”—Petitions recorded 14th November, 1861. 

2875. Joun Nixon, Cardiff, Glamorganshire, “ Improvements in apparatus 
for ventilating coal or other mines or other underground excavations.” 
2877. Epwarp Looms, Whittlesey, Isle of Ely, Cambridgeshire, ** Im- 

proved hinery for lding bricks, tiles, and other articles.” 

2879. Louis Anruony Sourart, Brussels, Belgium, ** Improvements in the 
mode of preparing and subsequently tanning hides or skins.”— Petitions 
recorded 15th November, 1861. 

2883. JonaTuaN Cuaries GoopaL., Great College-street, Camden Town, 
London, and Joun Braue, East Greenwich, Kent, “ Improvements in 
machinery for folding envelopes.” 

2887. Ropert Tuomas Wortos, Newberry-place, Kentish Town, London, 
“Improvements in pianofortes.”—Petitious recorded 16th November, 1861. 
2891. JOHN HaAwKINs, Lisle-street, London, ‘Certain improvements in bits 

for riding and driving.” 

2895. Martin Dapp Rogers, Bow-lane Cottages, St. Leonards-road, 
Bromley, Middlesex, ‘* An improved chain cable stopper or controller.”— 
Petitions recorded 18th November, 1861. 

2901. Luks Smira and Marruew Sairu, Heywood, Lancashire, “ Improve- 
ments in raising liquids, and in apparatus connected therewith, parts of 
which are applicable to improving the quality of fermented liquors.” 

2003. TuKorniLus Repwoop, Montague-street, Russell-square, London, 
‘‘Improvements in the manufacture of starch and of a vegetable sizing 

rowder.” 

2905. Joun Taytok and Tuomas Howard Herwortiu, Hyde, Cheshire, 
“Improvements in equilibrium lubricators for steam cylinders, valve 
boxes, and other similar purposes.” 

2007. Benjamin Devonport Govrrey, Milford, Worcester, Massachusetts, 
U.8., “An improved boot or shoe with a wooden shank part and a 
flexible fore part to the sole.” —Petitions recorded 19th November, 1861. 

2911. Groner Gwittiam, Savoy, Strand, London, “ lmprovements in the 
manufacture or production of plate glass.” 

2914. FrepEerick Jounson, North-strect, Westminster, “ Improvements in 
ground or earth screws.” 














London, ‘* An improved mode of fastening doors and for other similar 
purposes,” 

2919. Epwarp Peyton and WitiiaM Foruerai. Barnuo, Birmingham, 
‘Improvements in the moulds or chills employed in casting « 
blocks, dove-tail grooves, and other parts of metal bedsteads, and other 
like articles in frames for carrying such moulds, and in tubes for the 
pillars of bedsteads and other like articles.” 

2920. Joun Henry Jouxson, Lincoln's-inn-fields, London, “ Improvements 
in the treatment of zinc ores, and in the apparatus employed therein, 
which improvements are also applicable to the manufacture of phos- 
phorus.”—A communication from Adrien Muller, Paris.—Petitions re- 
corded 20th November, 1361. 

2922. JAMES PARkinson and Cuan.es Henry Mincuen, Manchester, “ Im- 
provements in the * Davy’ or other safety lamps for miners.” 

2926. JouN Stusss, Winsford, Cheshire, * Improvements in apparatus for 
heating and evaporating brine in the manufacture of salt.” 

20%8. WitLiAM Epwarp Newton, Chancery-lane, London, “ Improvements 
in rotary engines.”—A communication from John Benjamin Root, New 
York, U.S.—Petitions recorded 21st November, 1861, 

2930. WittiaM Hixst, Halifax, Yorkshire, ‘* Improvements in the manu- 
facture of paste, which is also applicable for sizeing purposes.” 

2932. WittiAM AMBLER, Keighley, Yorkshire, ** lmprovements in the 
manufacture of loom pickers.” 

2934. Gronce JAMES Fakmer, Birmingham, ‘‘Improvements in machinery 
or apparatus for polishing shoe heels, toe plates, and other articles.” 

Tuomas WILLIAM Davenvort and SAMUEL CoLX, Balsall-heath, 
Worcestershire, ‘* Improvements in apparatus or machinery to be em- 
ployed in the manufacture of ornamental and useful articles in papier- 
maché,” 

2958. Epwarp Peyton and WituiaM Forurrenst Batno, Birmingham, 
‘Improvements in laths for supporting bedding and cushions in bed- 
steads, couches, sofas, and seats,”—/eilions recorded 22nd November, 
1861. 

2944. Joun Weems, Johnstone, Renfrewshire, N.B., “ Improvements in 
the manufacture of metallic tabes, and in coating or plating metals.” 

2946, RiciiaAkyD ARCHIBALD BROOMAN, Fleet-street, London, ** An improved 
cup or vessel for administering liquids.”—A communication from Charles 
Halphen, Paris. 

2048, Witiiam Bray, Abinger-road, Lower-road, Deptford, Kent, “ An 
improved locomotive apparatus, particularly adapted to agricultural 
purposes." —/* items recorded 23rd November, 1861. 

2002. JEAN Bartisté HvuLanp and Louis GuitLaAumME Pours., Paris, “An 
improved process for hardening stones and plaster of Paris, and making 
them impervious to water.” 

2954. Groner Lowky, Salford, Lancashire, “ Certain improvements in 
machinery for carding and hackling flax, tow, and other fibrous sub- 
stances.” 

2956. Joun Govpik, Everard-street, Hartlepool, Durham, “ Improvement 
in reefing and stowing the sails of vessels,” 

2958. James WiLLcox, Ludgate-lill, London, “ Improvements in sewing 
machines, and in apparatus connected therewith.”—A communication 
from Charles Henry Willcox, New York, U.8. 

2960. Joun Henry Jounsox, Lincoln’s-inn-fields, London, ‘* Improvements 
in machinery or apparatus for shelling and cleaning rice and other 
geain.”—A communication from Wellington Lee, New York, U.S.— 
Petitions vecovrded 25th November, 1861. 

2968. Isaac Davies, Larkfield, Nursery, Wavetree, near Liverpool, ‘ Im- 
provements in the construction of roofs for dwelling houses, horticul- 
tural erections, and other buildings.” 

2970. WILLIAM Se.LeRs, Keighley, Yorkshire, ‘ Improvements in means or 
apparatus for sewing.” — Petitions recorded 26th November, 1861, 

208u. FRANCIS ALTON CALVERT, Manchester, ‘* Improvements in machinery 
and apparatus for burring, carding, and combing wool and other fibrous 
substances.” 

2084. Joun Cook, Glasgow, Lanarkshire, N.B., “ Improvements in pendent 
lamps. ’ 

2058. Horatio Mearine, Great Randolph-street, Camden Town, London, 
** An improved lucifer match, and prepared paper for igniting the same.” 

2990. WititaM Cuakk, Chancery-lane, London, “ Improvements in the 

clasps or fastenings of purses, bags, portfolios, tobacco pouches, and 

other like articles.”"—A communication from Joseph Schoenfeld, Boule- 
vart, St. Martin, Paris. 

. JOUN HENRY SOLLER, St. John-strect-road, London, ‘ Improvements 
in cases for holding and supplying caps to the nipples of rifles and other 
fire-arms.” 

2004. Micuar, Henny, Fleet-street, London, “ Improvements in the manu- 
facture of soap, and the preparation of materials for the purpose "—A 
communication from Louis Marie Théophile Riot, Boulevart St. Martin, 
Paris. 

2006. SamvugL Ampuvet, Birmingham, ‘“‘ An improvement or improvements 
in oy namenting surfaces.”—VPetuions recorded 27th November, 1861. 














Patents on which the Stamp Duty of £50 has been Paid. 

2670. Grorok Sriuuter, Upper Southwick-street, London.—Dated 2nd 
December, 1858, 

2508 James Feenaret, Phanix Ironworks, and Frepekick HENRY ENGLAND, 
Foomhall Mills, Stroud, Gloucestershire. —Dated 7th December, 1855. 

2794. KichARD ARCHIBALD BROOoMAN, Fleet-street, London.—A communi- 
cation irom Messrs. A, and L. Fontaine, Paris.—Dated 6th December, 
1858. 

2515. ANDREW Lams and WILLIAM ALLTorT SuMMERS, Southampton, Hamp- 
shire.—Dated sth December, 1858, 

2813. Micuakn Henry, Fieet-street, London.—A communication from 
Messrs. F Durand aud Pradel.—Dated sth December, 1858. 

25z¥. Henry Winson, Norton, Durham.—Dated #ith December, 1853. 

2048. WILLIAM Epwarp WiLky, Great Hampton-street, Birmingham,— 
Dated 1ith December, 1858. 

2574, WILLIAM MorGan, Witton Park Ironworks, near Darlington, Durham. 

Dated 15th December, 1858. 

14. Monraeuk WidzkLL, Friar's-green, Exeter, Devonshire.—Dated Ist 
January, 1859. 














Patent on which the Stamp Duty of £100 has been paid. 


2702. Joun Hent, Birmingham,—Dated 22nd December, 164, 





Notices to Proceed. 

1858. Freperick ToLuausen, Boulevart Bonne Nouvelle, Paris, “ Improve- 
ments in comforters, neck-ties, cravats, and the like articles of garment 
for the neck and chest.”"—A communication trom Messrs. Samuel Weil 
and Raphel Weil, Boulevart Bonne Nouvelle, Paris. 

1sv0. Kevuwen Kitty, Huil, Yorkshire, ** linprovements in fusee signals, 
and in means or apparatus for applying or placing them and fog signals 
on the rails of railways from the van of a train m motion.” 

1891. WILLIAM MELaosk, Kingsbridge-plac:, Miilwall, London, ‘* lmprove- 
ments in the conscruction ot railway wheels.” 

1893. WexiWokTH LasceLies Scurr, Bayswater, London, * Improvements 
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in preparing red, purple, and certain other dyes.”—Petitions recorded 29th 
July, 1861. 

1916. "leaeenew Pratt, Fenton Potteries, Staffordshire, ‘‘An improved 
mode of manufacturing candle moulds.”—Petition recorded 1st August, 
1861, 

1926. Janz Cross, Manchester, “ Impr 
apparel, and in the application thereof.” 

1927. George FowLer Jones and James Jones, York, “ Improvements in 
apparatus for protecting and arranging water pipes and withdrawing 
water therefrom, and peoconteng Sey, thereto by frost. é 

1928. CHARLES Scuinz, Offenburg, len, ‘‘ Improvements in glass furnaces. 

1929. Gustave Louis Martz Viscount bk Porton D’Amxcourt, Paris, “ In- 
provements in apparat ted with tat 4 : 

1932. Patrick O'HANLON, Nile-street, Kingston-upon-Hull, “ Improve- 
ments in marine and other steam boilers with reference to economy of 

” 

tien Joon Vavasseur, Gravel-lane, Southwark, Surrey, ‘A new or 
improved transportable machine or apparatus for rifling cannon.”— 
Petitions recorded 3rd August, 1861. p ‘ 

1937. Francis Ricumonp and Henry Cuanpuer, Salford, Lancashire, and 
WinliaM Barry Rircuie, Belfast, Antrizs, Ireland, ‘* An improved sack 
holder.” 

1939. HgrMaNN CuristiAN Meyer, Hoxton, London, “Improvements in 
slide valves to regulate or stop the flow of water, steam, or other fluid.” 

1943. RICHARD ARCHIBALD BroomAN, Fleet-street, London, ‘ Improvements 
in locks and other fastenings, and in keys.”—A communication from 
Auguste Théodore Baudrit, Paris. ? 

1944. Freperic Seiner, Paris, ‘* An improved mode of overleaping diffe- 
rential levels, applicable to canal and to other purposes,”—Petitions 
recorded Sth August, 1861. § 

1948, Wititam GaLLoway and Joun Gatitoway, Manchester, and JouN 
WiLutaM Wixson, Barnsley, Yorkshire, “ Improvements in steam boilers, 
and in apparatus connected therewith.” 

1950. Kupouel WaArreNnstKIN, Manchester, “ An improved cop tube and 
cover for rollers used in spinning, and in apparatus for putting the tubes 
on the spindles.” y 

1953. Joskvu McMorran, Leicester-square, London, “ Improvements in 
the construction of machines for mincing meat and other substances "— 
Petitions recorded 6th August, 1861. ; 

1962, Nicotas ANTOINE LesuruR, Paris, ‘‘A new system of covering for 

houses and other buildings and coverings.” —Petition recorded 7th August, 
1 





ts in fastenings for wearing 





1861. 

1975, George Hinton Bovitt, Durnsford Lodge, Wimbledon, Surrey, “‘ Im- 
provements in ships of war and other vessels, and in the manufacture of 
armour and other plates of wrought iron.”—Petition recorded 8th August, 


the patentees place a small steam and water chamber, in communication 
with the annular water space between the two cylinders, the upper part of 
which is in communication with the central steam chamber within the inner 
cylinder. Secondly, in the use of a coking plate of iron, brick, or other 
suitable material placed between the roof of the furnace above the grate 
bars and the grate bars on which the coals are thrown and coked, and 
then pushed off on to the bars. 


Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, GC. 


1267. P. Asucrort, South-Eastern Railway, London Bridge-station, ‘* Rail- 
way chairs and fastenings.”—Dated 17th May, 1861. 

For the purposes of this invention one of the jaws of a railway chair is 
formed with an inclined inner face in the direction from the top to the 
bottom, in order to receive a wedge vertically between the inclined inner 
face of the chair, and a filling piece interposed between the jaw of the chair 
and the web of the rail, and such wedge is prevented moving sideways by 
means of ledges or projections formed on the inner face of the jaw, between 
which the wedge is driven. The filling piece is made of cast or wrought 
iron, and is formed on one side to fit the hollow of the rail (or rails if it be 
ina joint chair), and on the other side it is formed with angular grooves 
and ridges, so that, when a wood or other soft wedge is driven in between 
the jaw of the chair and the filling piece, the wedge will become grooved 
on that face which is in contact with the filling piece, and the other side of 
the wedge will become similarly grooved where it comes against the jaw of 
the chair by reason of the inner inclined face of the jaw of the chair being 
also formed with angular ridges and grooves. By this means the wedge 
and the filling piece will be prevented moving sideways, whilst the 
wedge, being driven vertically, will at all times have a tendency to descend 
in the space between the jaw of the chair and the filling piece. 

1294. Y. Pakrrey, Pimlico Wheelworks, “ Carriage wheels.”—Duted 21st May, 
1861. 

This invention has for its object improvements in the construction of 
carriage wheels, and is applicable when using india-rubber rings around the 
veripheries of carriage wheels. The improvements consist in employing 
interiorly of such rings of india-rubber a strong ring or hoop of inelastic 
material, egg | iron for the purpose, which will not be liable by use to 
be extended in diameter. The internal ring or hoop is made of less 
diameter than the outer diameter of the wheel to which it, with its coating 
of india-rubber, is to be applied. The ring of india-rubber (containing the 
interior inelastic ring or hoop) is placed in a suitable groove or recess 





Ol. 

1997. ANprew Barcuay, Kilmarnock, Ayrshire, N.B., “ Improvements in 
machinery or apparatus for raising, lowering, or moving heavy bodies.’ | 
—Petition recorded loth August, 1861. : 

2004, AARON SALOMONS, Old Change, London, “ A bodice skirt, or a new or 
improved article of female apparel.”—A communication from Gerard | 
Higgins, New York, U.S.—Petition recorded 12th August, 1861. 

2008. Joun Caspar Horner, Avenue-road, Hammersmith, London, ** Cer- 
tain improvements in looms for weaving.”—A communication from 
Frederick May, Zurich, Switzerland. é 

2015. Bexvamin Coorer, Frome, Somersetshire, “ Improved machinery for 
spinning and doubling fibrous materials.” —Petitions recorded 13th August, 
Isél. 

2017. Epwarp ALEXANDER RippiNcILLe, Prestolee, Farnworth, near Man- 
chester, ‘‘ Certain improvements in steam engines.”—Petition recorded 
4th Aagust, 1861. 

2065. WiLLiAM FiTKtN, Fleet-street, London, ‘‘ Improvements in apparatus 
or instruments for extracting teeth.” 

2076. George FREDERICK MuNtz, French Walls, Birmingham, “ Improve- 
ments in sheathing iron ships or vessels,”—Petitions recorded 20th August, 
1861, 

314. BeRNnarp SAMUELSON, Banbury, Oxfordshire, “Improvements in 
harvesting machines.”—Petitions recorded 17th September, 1861, 

2368. SpENDLOVS Desporoucu, Noble-street, St. Martin’s-le-Grand, London, 
“Improvements in the manufacture of pins for hair, dress, jewellery, 
and other purposes.”"— Petition recorded 21st September, 1861. 

255, ALFRED VINCENT NEwTon, Chancery-lane, London, ‘* Improved machi- 
nery for dressing or cleaning wheat and other grain.”—A communication 
from Samuel Bentz, Hood's Mills, near Baltimore, Maryland, U.S.— 
Petition recorded 12th October, 1861. 

2664. JAMES CHESTERMAN, Sheffield, Yorkshire, ‘‘ Improvements in heating 
steel and iron, and in hardening and tempering steel, and in apparatus 
employed therein.” —Petition recorded 21th October, 1361. 

2770. WILLIAM THOMAS WesTON, Trafalyar-square, London, “ An improved 
spring and fastening, applicable to gates, doors, and other useful purposes.” 
— Petition recorded 4th November, 1861. 

2810. AkISTIDE BALTHAZARD Berakp, Avenue Montaigne, Paris, ‘‘ Improve- 
ments in apparatus for separating metals from their ores.”—Petition 
recorded 8th November, 1861. 

2826, WintiamM Tonavx, Chryssell-road, Brixton, Surrey, “ Improvements 
in processes for treating, preparing, and combing certain fibrous mate- 
rials, and in the machinery or apparatus employed for these purposes.” 

2831. Groner FERaUssoN WILson and GrorGk Payne, Sherwood Works, 
Battersea, Surrey, ‘‘ Improvements in treating fatty and oily matters,”— 
Petitions recorded th December, 1861. 

2842. WiLtiaM Tonovusr, Chryssell-road, Brixton, Surrey, ‘‘ Improvements 
in the manufacture of printed yarns, and in the application of certain 
fibrous materials to the manufacture of certain descriptions of yarns and 
threads.” 

2843. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the construction fof steam or other vapour and water or other liquid 
tight joints."—A communication from Joseph Harrison, Philadelphia, 
U.S.—Petition recorded 12th December, 1861. 

2863. Grorok TOMLINSON BoustikLp, Loughborough Park, Brixton, Surrey, 
* Improvements in the manufacture of soap.""—A communication from 
Campbell Morfit, New York, U,S.--Petition recorded 13th December, 1861. 











And notice is hereby given, that all persons having an interest in opposing 
aay one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 





List of Specifications published during the Week ending 
7th December, 1861. 

883, 3d. ; O44, Sd, ; 053, 3d. ; 1063, 3d. ; 1061, 11d. ; 1062, 3d. ; 1063, 3d. ; 
1064, 1s. 8d. ; 1065, 7d. ; 1066, Is. 7d. ; 1067, 1s. 7d. ; 1068. 3d. ; 1069, Sd. ; 
1070, 8d. ; 1071, Is 7d. ; 1072 Sd. ; 1073, 8d.; 1074, 3d. ; 1075, 3d.; 1076, 
7d. ; 1077, 10d. ; 1078, Gd. ; 1079, 4d. ; 1080, Od. ; 1081, Gd. 3 1082, 5d. ; 1083 
Is. 3d. ; L084, 4d. ; 1085, 6s. 4d. ; 1086, 3d. ; 1087, 3d. ; 1088, 3d. ; 1089 3d., 
10 0, Sd. ; 1091, 10d, ; 1002. 3d.; 1093, 7d. ; 1094, 3d. ; 1095, 3d. ; 1096, 3d. ; 
1097, 9d. ; 1098, Is. Sd. ; 1100, 3d. 3 1101, 3€.; 1102, 10d. ; 1103, Is. 1d.; 
1104, Sd.5 1105, 84. 5 1106, 10d. 5 1107, 10d. ; 1108, 5d. ; 1109, 3d. 3 1110, 8d; 
LIL, Gd. ; 1112, 7d. ; 1113, 3d, ; 1114, 3d, ; 1125, 10d. ; 1116, 8d. 5 1117, 3d.; 
11s, 3d. 








*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 4s. must be remitted by 
rost-office order, made payable to him at the Post-office, High Holborn, to 

r. Bennet Woodcroft, Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tus ENGinese, at the «fice of her Majesty's Commissioners of Patents. 


CLass 1.—PRIME MOVERS. 

( 'ncluding Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c.) 

1261. A. ALLAN, Perth, “ Juprovements in locomotive ateam engines, and in 


buffer and draw springs for the same.” —Dated ith May, 1961. 
This invention cannot be described without reference to the drawings. 





1205. T. Avetina avd H, Raw inson, Rochester, ‘ Locomotive engines,”— 
Dated 2\st May, 18"). 

This invention cannot be cescribed without reference to the drawings. 

1297. T. Sykes, B. C. Sykes, M. D. CLiecknRaton, and J. W. Cross.ey, 
York, “ Boilers and furnaces,”— Dated 21st May, 1861. 

This invention relates to boilers and their furnaces or fire-boxes for 
generating, drying, and superheating steam, and comprises modifica 
tions of some of the improvements described in the specification of 
letters patent for ‘improvements in apparatus for heating air, water, 
and other fluids, generating and superheating steam, preventing incrusta- 
tion in steam boilers, and consuming smoke,” granted to the present 
applicants under date 21st March, 1860, No, 732, and has for its object the 
economising of space and fuel, the circulation of water, the superheating or 
drying of steam, the developing of an increased power in the boiler, and 
consists, First, in the use of two concentric tubes of different diameters 
placed the one within the other, and so connected together as to form an 
annular space between the two cylinders for water, and a steam chamber 
withie the inner cylinder. On the top side of one end of the outer cylinder 


around the tyre or outer circumference of the wheel, the india-rubber pro- 
jecting or extending beyond the walls or sides of the groove or recess formed 
around the wheel, as has heretofore been the case when using india-rubber 
rings on carriage wheels, but, by reason of the inelastic ring or hoop being 
of less diameter than the outer circumference of the wheel, and by reason 
of its being within the groove, the india-rubber ring will be prevented ex- 
panding in diameter when in use, so as to get out of the groove of recess 
around the wheel. The india-rubber used for this purpose is to be rendered 
permanently elastic in the ordinary manner by sulphur or sulphur com- 
pounds and heat. The inelastic interior ring or hoop may be clothed with 
india-rubber in different ways, but it is preferred to employ short hollow 
cylinders, and to slide them on to the rod or bar which is to constitute the 
inner inelastic ring, and to compress them thereon, so that the two ends of 
the bar or rod may be allowed to protrude a distance to admit of such ends 
being welded or otherwise connected together. The groove or recess 
around the wheel may be of any convenient form, and made in any 
suitable manner, 


Ciass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
1234. A. Wyte and M. McDonap, Glasgow, ‘‘ Frills, rujles, or frilled 

trimmings.”"—Dated 15th May, 1861. 

This invention relates to the manufacture of frills, ruffles, or frilled 
trimmings in various kinds of white or coloured fabrics, and applicable in 
various ways for dress or other ornamentation, whilst they are produced in 
an improved, simplified, and economical manner. In practising the in- 
vention the frilled, gathered, or frilled part, and the plain or band part, are 
woven together, the greater fulness of the frilled part being obtained by 
an arrangement and working of the warps and heddles similar to that 
adopted in weaving what are termed “‘ crimped,” tucked, or plaited goods. 
The fabric is, according to one modification of this invention, woven with a 
number of plain bands or stripes alternated with frill, tucked, or plaited 
bands or stripes, of widths corresponding to the size of trimming wanted, 
the stripes running the long way of the web. Two warp beams are em- 
ployed, one supporting the warps for the plain or band portions, and the 
other those for the frill or frilled portions, and these two beams are 
differently placed in order that the warps for the frill portions may be drawn 
off more freely than the other warps to supply the extra fullness required 
for the frills. The two sets of warps are shed by different sets of heddles, 
and it is convenient to employ four heddle leaves for each set of warps, 
although fewer or more may be used, if the weaver prefers it, or if required 
for the kind of fabric intended to be produced. If the fabric is to appear as 

jain-woven, with the frilled part the same as the band part, except in 

being fuller, it isconvenient to make the web of the band part double, and 

such double or twofold band is advantageous in many applications of the 

finished trimming. 

1241. 8. C. Listen and J. Warsurton, Manningham, near Bradford, 
** Spinning and treating yarns.” —Dated 15th May, 1861. 

This invention consists in using a fixed metal ring, hollowed out in the 
inside, so that a steel wire ring can be placed loosely within it that the 
thread, in spinning or doubling, can traverse between the two rings, A 
nick is cut in the outer ring, so that, when the thread breaks, it can be 
readily pieced up and put between the two rings again. The bobbin is 
placed upon a hollow spindle running upon a fixed pin, and is moved up 
and down within the,rings — are stationary) to give a proper copping 
motion ; as the hollow spindle revolves upon the fixed pin, and carries the 
bobbin round with it, the yarn is drawn between the two rings, and the 
friction put upon it by the rings, combined with the motion of the bobbin, 
puts the twist in. Another improvement consists in spinning and treating 
flax, hemp, china grass,'and similar fibres as follows :—The fibrous material, 
having been dressed or combed, is then drawn and roved and spun upon 
what is known as a cap frame in the dry state ; the yarn,'when thus spun, 
is exceedingly rough, and, for many purposes, almost valueless, but the 
inventors find that, by passing it through water, which they prefer to be 
heated, or through size, the yarn is much improved.—Not proceeded with. 
1250. A. V. Newton, Chancery-lane, London, “ Knitting machinery.” —A 

communication.—Dated 16th May, 1861 

This invention consists in the employment, for the purpose of controlling 
the direction and changes of direction of the rotating movement of the 
needle ring of a circular knitting machine about its axis, or for the purpose 
of changing the direction of the movement of the needle bar in a straight 
knitting machine, of a studded wheel, which has no movement in a diree- 
tion parallel with its axis, and which makes but one revolution to effect all 
the changes in the movement of the needle ring necessary to complete a 
stocking or any other knitted article. It also consists in certain novel 
mechanism through which the said wheel acts to cause the movement of 
the needle ring upon its axis in a circular machine ; or the longitudinal 
movement of the needle bar in a straight machine to take place in one 
direction or the other. Also, in acertain novel system of needles, by which 
the knitting may be performed at one and the same time with separate and 
distinct yarns, on several immediately adjacent needles. And it further 
consists in a certain mode of combining yarn guides and a presser with the 
aforesaid studded wheel and longitudinally moving series of needles. 

1255. B. Hupson, Gloucester-crescent, Regent's Park, “ Power looms.”— 
communicat.on,— Dated lth May, 1s61. 

This invention cannot be described without reference to the drawings. 


264. A. TURNER, Leicester, ** Blastic sabrics.”— Dated 17th May, 1861. 

The patentee claims the employment in the manufacture of elastic fabrics 
of compound warp threads, composed of strands or threads of different 
colours or materials, the one wrapped or wound round the other in the 
manner set forth, 





CLass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, ge. 
1249. H. Giverr, South-street, Finsbury, London, “ Reaping machine."—A 
communwation.—Dated lth Muy, is6l. 

This invention has for its object the taking up and cutting off the ears of 
corn and other grain, beating them during the travel of the machine as 
they are taken off, and conducting the grain intoa receiver which is emptied 
by the conductor at every journey. The comb or cutter of such machine 
can be placed by a system of rocking axle in the necessary plane, according 
to the height ot the grain to be gathered in. The machine is constructed 
as follows:—Upon two suitably sized wheels is mounted the thresher or 
beater, which is composed of a shaft or axle provided with arms, to which 
are attached a suitable number of beaters. Such apparatus is mounted in 
a comb-box, and is made to revolve by means of an endless chain working 
round a wheel attached to one of the driving wheels of the machine, and 
o— round a small chain wheel working on an axle outside the box ; the 

eight of the comb is regulated by means of two racks attached to the 








framework of the machine, and which follow the movement of the axles. 

The comb is supported on a table, and is covered with plates or blades of 

tin, the whole being covered in with a metallic gauze covering. The 

handle by which the machine is pushed along can be regulated to suit the 

height of the attendant by means of a couple of segment pieces, 

1252, €. Chay, Walton, near Waketeld, ‘* Implements Jor cultivating land.” 
—Dated 16th May, 1861. 

The patentee claims the combination of two sets of tines or cultivating 
instruments pointed in opposite directions, each set being on parallel axes, 
in such manner that one set of the tines or cultivating instruments may 
out of action, and the other come into action without turning the machine 
at the headlands. 

1254. J. L. Bownay, Modbury, Devonshire, ‘* Reaping and mowing machines.” 
—Dated 16th May, 1861. 

This invention relates to a peculiar construction and arrangement of the 
cutting mechanism in reaping and mowing machines, whereby a power of 
adjustment of the cutting edge is obtained, whilst the friction of the knife 
bar is regulated to the greatest nicety, thereby obtaining a perfect cut with 
the least possible amount of friction. —Not proceeded with. 





Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 


1308. W. TEeBsuTt, Loughborough, “ Ventilating dwel:ing rooms, &c.”—Dated 
23rd May, 1361, 

This invention consists of the arrangement and combination of parts con- 
stituting the apparatus constructed as follows:—In setting forth this 
invention the patentee proceeds to describe it as applied to a house or like 
structure. He premises, for convenience of description, that a house or 
other like structure is about to be built, and it is desired to ventilate the 
same. For this purpose he proceeds in the following manner :—In the floor 
level with the street he inserts a pipe extending from the front side of the 
house to the back thereof, and the ends of this pipe he covers from view by 
ineans of a pierced, plain, or ornamented grate, or in other suitable or con- 
venient manner ; and at about the centre of the length of the pipe he cuts 
away a portion thereof, and attaches a chamber which is divided in two 
parts by a partition lying at right angles to the length of the pipe. To the 
upper part of the chamber he attaches a vertical pipe of the same diameter 
as the pipe or pipes in the floor ; this vertical pipe he inserts in one of the 
walls of the building, or it may form a hollow pillar, where pillars are used 
to support the floor above. The top of the pipe or pillar projects into a 
similar chamber to the one appertaining to the horizontal pipe in the first 
fluor ; the end of the pipe or pillar stands up a few inches above the bottom 
of the chamber, and from the bottom of the chamber one or more pipes 
proceed to each room ; the other ends of the pipes terminate in one or 
more orifices in the ceilings of such rooms. The upper part of the second 
chamber is connected to a similar vertical pipe or pillar as before mentioned. 
The pipes and chamber or chambers are repeated in each storey. The 
vertical pipe or pipes is or are then continued from the top ceiling to the 
ridge of the roof, where it or they terminate a few inches upward from the 
bottom of a tube or tubes of a larger diameter, which projects above the roof 
outside. This tube is also surrounded with a still larger tube, the bottom 
of which is set a few inches clear above the roof, and the top is furnished 
with a cowl or cone to prevent any downward draught. 


Cass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 
1289. E. Humpurys, Deptford, ** The construction of iron ships, batteries, 
and forts.”—Dated 20th May, 1861. 

This invention consists in building iron ships, batteries, and forts entirely 
or in part of solid plates or forgings of iron with internal flanges. The 
plates are so formed as to admit of their being bolted together on the 
internal surface, whereby, in the case of ships, the usual frames of angle 
iron may be dispensed with, and in the case of batteries and forts structures 
of great strength may be formed. 

1303. G. B. NaeLost, Vienna, ‘‘ Cannon and piojectiles."—Purtly a com- 
munication.—Dated 2st May, 1861. 

This invention relates more particularly to breech-loading cannon, which 
the patentee proposes constructing in such a manner that they may be 
rapidly loaded and discharged without heating. The cannon is to be firmly 
secured within an outer casing of suitable metal, the space between being 
filled with water, which may be allowed to escape when warm by a tap or 
cock at the under side ; or a hose may, in some instances, be attached above 
and below, to allow of a free circulation of cold water within the said space. 
The cannon is to be bored rather larger at the breech end than in the entire 
length, for the purpose of inserting a metal-cased cartridge, which cartridge 
is supplied with a grooved nipple to place a percussion cap upon. At the 
rear of the breech is a weighted lever, which actuates suitable apparatus 
for catching hold of the groove in the nipple of the cartridge, and closing or 
locking the breech, which is effected by raising the lever from its suspended 
position, when it pushes the loose breech up close to the body of the 
cannon by travelling on stout metal rods attached to the cannon itself. 
When the lever is brought up into position, ready for firing, the groove in 
the nipple is firmly held by a piece of forked metal, or a piece having a 
longitudinal slot cut therein, so that, when the gun is discharged (by push- 
ing the lever close up), and the lever again brought back, the metal cart- 
ridge case is withdrawn, when the holder then comes in contact withan 
incline which draws it back and releases the nipple and case, which then 
falls to the ground and may be re-charged. The bore is to be smooth at the 
breech end, of the exact length of the cartridge case, from whence it com- 
mences to be rifled or grooved. Whem mounted on a gun-carriage for field 
use it may be elevated or depressed by a suitable screw, and receives side 
motion by means of a pinion working into a semicircular toothed bar. 
Thus the gun may be discharged many times (say about thirty) in one 
minute, without heating or fear of bursting. Iron balls are to be coated 
with lead for the purpose of cleansing the gun at each discharge, and it will 
be found that these guns are especially adapted for ships’ use, on account of 
the ready water-supply. —- 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
1317, R. Josuin, King William-strest, London, “ Gentlemen's scarfs.” —Dated 
24th May, 1861. 

This mvention consists in making gentlemen’s scarfs or neck ties, as that 
one scarf shall serve the purpose of four scarfs. This the inventor proposes 
to effect by making the long ends of the scarf of four different colours, that 
is to say, he makes each side of the aforesaid long ends of materials of 
different colours and designs, or one side plain and the other figured, or it 
may be of four different materials.—Not proceeded with. 


1339, G. AsHER, Birmingham, ‘ Metallic fenders.”—Dated 29th May, 1861. 
This invention consists in connecting together in the manner hereinafter 
explained the pieces forming the front and ends of the fender. In manufac- 
turing fenders according to my invention the patentee makes near either 
end of the piece forming the front of the fender, one, two, or more open- 
ings, and he makes on one end of each of the pieces forming the ends ot the 
fender one, two, or more tongues or hooked shaped pieces or buttons or 
studs. In joining together the said parts, the tongues, hooks, buttons, or 
studs on the, end pieces are passed through the opening or openings in the 
front piece, and the said pieces are thereby connected together. The joined 
parts are afterwards rivetted or screwed to the bottom plate of the fender 
in the ordinary way. Instead of making the tongues, hooks, buttons, or studs 
on the ends, and the opening or openings in the front, the tongues, hooks, 
buttons, or studs may be made in the front, and the openings in the ends. 


Crass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Lottery, Cements, Paint, Paper, Manures, &c. 


1328. M. pe ALBYTRE, Paris, ‘* Candles." —Dated 27th May, 1861. 

In carrying out this invention the patentee takes, say, 11z Jb. of tallow 
and melts by steam, water-bath, or open fire, giving preference to the two 
latter methods, and when it has been fused he adds about 13 oz. of alumina 
precipitated by ammonia. He then pours in about 1} 0z. of essence of 
spikenard (lavendula spica), but other essences may be used if preferred. 
He heats about forty minutes, taking care to keep constantly stirring in 
order to divide or separate the alumina, and cause it to combine with the 
tallow. He then adds about 29 oz. of chlorure of zinc, which must be per- 
fectly white, and it is prepared in an alembic or matrass in which zine cut 
into very small pieces is placed in a sufficient quantity of acid to dissolve it. 
To this he adds about 20 oz. of chlorure of lead, boiled or in pulp, and then 
the same quantity of solid chlorure of zinc. He then continues to heat for 
from forty to forty-five minutes, being scrupulously careful to keep con- 
stantly stirring the mass witha spatula, He removes the composition from 
the fire when the scum is nearly black, and the dissolution of the matters 
complete. He then pours the mass into a trough or tub, or by preference 
into a glazed earthen pan, weil stirring, after which he allows it to rest 
until he desires to pass it into the moulds. When he is manufacturing 
candles of six to the pound he uses from twenty to twenty-three threads for 
the wick, and for those of five to the pound from twenty-eight to thirty- 
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four threads. By this means he obtains candles 11]b. of which will give 

light for from eighty to eighty-five hours, and which, while in whiteness 

and consistence almost equal wax, will not cost more than the commonest 
candles now made. 

1336. P. A. Mituwarp, Wednesbury, “ Coke.”"—Dated 28th May, 1861. 

This invention consists in making coke from either coal or slack of 
any description, by preference selecting the non-bituminous kinds, as they 
are termed, such, for inst , as the Staffordshire thick coal, the New 
Mine, and other similar qualities, by the following process :—The inventor 
takes the coal or slack to be converted, and, if necessary, reduces it to a 
fine powder; it is then charged into retorts, the retorts being then closed, 
and made, as nearly as possible, air-tight. In this state they are removed 
to ovens of any suitable size and construction, or they may be placed in the 
tunnel heads or flues of any furnace, by either of which means they are to 
be roasted for a length of time varying with the quantity and quality of the 
charge.—Not proceeded with. 

1353. A. BLAKE, Russell-place, Fitzroy-square, London, “‘ Brewing.”—Dated, 

30th May, 1861. 

The essential feature in this invention is in every brewing to mix worts, 
or beer in different stages of fermentation previous to completing the pro- 
cess by any of the usual methods. 

1345. W. E. Newton, Chancery-lane, London, “ Refining and purifying iron, 
and converting the same into steel." —A communication.— Dated 20th May, 
1861. 

The process for refining and purifying iron may be carried on in a smelt- 
ing furnace, and is conducted in the following manner :—After each charge 
of fuel has been put in, and has become well lighted, a charge of zinc er 
zinc ore is put in upon it, and the iron or iron ore is charged in on the zinc. 
When it is desirable to increase the heat a small jet of steam or water is 
admitted to the furnace through tuyeres, along with the blast. The 
refining or purifying of iron may be effected by means of zine and steam, 
or water applied toa subsequent melting of pig or cast iron which has been 
smelted in the usual manner. In order to convert the iron into steel a 
reverberatory furnace, resembling a puddling furnace, is employed, but 
modified in some particulars to suit the purpose.—Not proceeded with. 

1348. F. A. Wuireneap, Whitchead’s-grove, Chelsea, ** Treating cream or 
milk.” —Dated 30th May, 1861. 

The patentee claims the separation of the buttery particles from cream or 
rilk by filtration, and then converting the cream into butter, as described. 





RaiLway Trarric Recerrs.—The traffic receipts of railways in 
the kingdom for the week ending the 30th of November amounted 
to £498,840, and for the corresponding week of last year to 
£498,160, showing an increase of £680. ‘The gross receipts of the 
eight railways having their termini in the metropolis amounted to 
£222,756, and for the corresponding week of 1860 to £219,079, 
showing an increase of £3,677. The increase on the Great Northern 
Railway amounted to £2,658; on the Great Western, to £1,442; on 
the London and North-Western, to £514; and on the London and 
South-Western, to £1,022—total, £5,636. But from this must be 
deducted £286 on the Eastern Counties, £46 on the London and 
Blackwall, £585 on the London, Brighton, and South Coast, and 
£1,042 on the South-Eastern ; together, £1,959 ; leaving the increase, 
as above, £3,677. The receipts on the other lines in the United 
Kingdom amounted to £276,084, and for the corresponding period 
of last year to £279,081, showing a decrease of £2,997, which, 
deducted from the increase on the metropolitan lines, leaves the total 
increase £680, as compared with the corresponding week of 1860. 

Huut Steamers Lost 1x Twetve Montus.—The losses which 
Hull has sustained during the past twelve months have been of a 
most extensive and serious character, and the question presents 
itself, can anything be done to stop this fearful loss of life and 
property? The recent losses are said to have excited much discus- 
sion at Lloyd’s, and well they may, and we trust some inquiry will 
shortly be instituted in order that it may be fully ascertained whether 
the disasters may in part be traced to the want of certain important 
precautions being taken before the vessels have left the port on their 
voyages. The following is a list of the Hull vessels wrecked or 
stranded since October, 1860 :— 

1860. 


Name of Vessel. Tons. Lives Lost, 
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To these may be added the Arthur, Burgomeister, Huidekoper, and 
Moscow, all trading to Hull—the latter, together with the Thor, 
having been lost with all hands. There is also the Victory, of 
1,000 tons, lost in New Zealand. Besides, the following steamers 
have been stranded, but were got off with more or less damage .— 
The Zebra, Edward Hawkins, Britannia, Rokeby, and Patras; 
whilst the Albatross had a very narrow escape from destruction—thus 
making the steamers, either directly or indirectly connected with Hull, 
lost and stranded in thirteen months, amount to twenty-three. Now, 
as the number of steamers returned as belonging to Hull last year was 
sixty-six, it shows that one-third has been subjected todisasters. Of the 
loss in money it is difficult to speak. It was said that the Arctic’s 
loss involved a sacrifice of near £60,000; and, in the case of the 
Neva, £54,000. Considering that most of these steamers were of re- 
cent build, a rough estimate would give a loss of nearly one million 
of money. But the most fearful item is the sacrifice of life, the 
total being, so far as we can obtain returns, 121 persons, and, if we 
add the four lost in the Burgomeister Huidekoper, it brings the 
total to 125; and this does not embrace those who were lost in the 
Thor and the Moscow.—Hull Times. 

Portrucvese Raiways.—Advices from Lisbon of the 3rd of 
December state that the directors of the South-Eastern of Portugal 
Railway, Captain Mangles, and Messrs. Notman and Chapman, 
quitted Lisbon on the preceding day for Spain, after having com- 
pleted a new and important contract with the Portuguese Govern- 
ment. It appears that they have obtained a concession for two 
extensions of the South-Eastern Railway, viz., from Evora eastward 
to Estremos, Borba, and Villavicoza, in the direction of Badajoz, and 
from Beja southwards to the Guadiana, in the direction of Seville, 
withasubvention of £2,700 per mile. Atthe same time, they have been 
allowed to purchase from the Government, for £210,000, the railroad 
from St. Ubes and Vendas Novas to Barreiro, on the south side of 
the Tagus, opposite Lisbon, with liberty to erect pierson both sides of 
the river, and to run steamers, the Government gratuitously giving 
them ground for a station and pier on the Lisbon side, in the centre 
of the city, near the Custom-house and Arsenal. This £210,000, it 
is understood, is not to be paid up, but to form part of the subven- 
tion for the extensions now contracted. According to the official 
account published in the Lisbon Gazette, the last traffic returns 
for the line between Vendas Novas and Barrieiro was in 
October equal to £36,000 a-vear, or at the rate of nearly 
£18 per mile per week, upon the forty miles opened. The 
South-Eastern Railway, from Vendas Novas to Evora and Beja, at 
present under construction by Mr. Price, the contractor, will, by the 
new concession and purchase, become a link over which the traflic 
East and South must pass, whether the entire communication be 
carried out by separate companies or by amalgamation. The con- 
tract just made by Messrs. Mangles. Chapman, and Notman is to be 
submitted to the Cortes for approval, and it is believed in Lisbon 
that the perfect satisfaction of the Government and its engineers 
with the progress of Mr. Price’s line, both as regards the works and 
the material supplied, will greatly facilitate that approval. Senor 
Salamanca, however, has protested against the new extension, par- 
ticularly that to Villavicoza, where the track will, for a short dis- 
tance, be within the limits at which his contract excludes a railway 
parallel to the one he is constructing from the Tagus above San- 
tarem to Elvas and Badajoz. This point is expected to lead to 
considerable controversy, the Government maintaining that the 
new concessions do not grant a parallel line, and that the recogni- 
tion of the protest would exclude the construction of a railway from 
Borba or Villavicoza to the Algarves, as well as to Lisbon. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 

“Tue AMERICAN OuTRAGE” AND THE IRon TRADE: Opinions in Bir- 
mingham Yesterday—Seniors Fanure in Birwincuam: Jts Effects 
on the Iron Trade—Awn Ironworks Reorenep 1x Birston—T HE 
Coat Trave: Low Rates—Binwincuam GeneraL Trapes—Re- 
MARKS UPON THE GOVERNMENT InTERDICT IN RELATION TO ARMS— 
Tue Frexcn Trave—Price or Copper—FRANCE AND THE CoPy- 
RIGHTS—TRADE Marks: Reduction in the Fees—Coventry Rippon 
Trave: Great Distress: Serious Failure—Bankrvrtcy oF A CaR- 
RIAGE Burnper—Cuvss’s Sares in THE Royat CHarter—AGri- 
CULTURAL IMPLEMENTS IN THE BirmincHamM CatrLe Sittw—'T ue 
Raitway BripGe across THE SEVERN aT WORCESTER. 

Or course the all-engrossing topic on Change in Birmingham 

yesterday (Thursday) as in Wolverhampton on the day before, 

was “the American outrage.” Asga rule, ironmasters are not 
anxious as to what decision the American Congress may come, 
because there is scarcely any trade being now done with our 

Transatlantic customers, and because in the event of a war there 

would be a home war demand, and the civil war, which is now 

the disturbing element, would be the more quickly terminated. 

Masters also argue that in consequence of the liberation of the 

cotton which must thus ensue the home trade would be benefited. 

Some iron is now being made for America, for which arrange- 

ments for payment were received with the orders. In conse- 

quence it will be shipped; and even on Wednesday orders were 





received in South Staffordshire for heavy chains for the American 
market to an extent that has not been received for some time past. 
A better trade has hitherto prevailed during the strife between 
the Northern and Southern States was, therefore, expected soon 
to spring up between America and South Staffordshire, if no 
disturbing element to our relations with that country had 
arisen. Our American customers had evidently begun to 
adapt themselves to the altered state of things. But any 
little benefit which was likely to result from this might be 
stopped by the extraordinary step which it has been announced that 
the sapient financiers in the American Government were preparing 
to take, namely, increase the import duty upon iron— already nearly 
prohibitive. Scarcely any transactions took place yesterday in pig 
iron, and the sales will be very small till the beginning of next year. 
If, then, it is known that we are to have war, the prices of certain 
descriptions will go up; and if peace should be maintained, it is 
not likely that they will recede. VPig-making is the department 
in which, at this period of the quarter, there is usually most activity. 
In finished iron, there continue to arrive some good orders for 
plates for shipbuilding, but for general merchant iron, other than 
that of a very low price, there is but little inquiry. 

A failure has taken place in Birmingham which will unfavourably 
affect a portion of the iron trade of South Staffordshire. It is that 
of Mr. Leonard Bower, who is described as a bolt and rivet manu- 
facturer of Oozell's-street, in this town. Mr. Bower has been largely 
engaged in the manufacture of bolts and spikes for railways. From 
some of his customers it is said that he had consented to receive pay- 
ment in debentures. Before acceding to these terms it is added that 
he consulted his bankers, who consented to take the debentures, and 
did so for some time, but afterwards declined to continue the 
assistance on such security. The principal creditors are supposed to 
be ironmasters in the South Staffordshire and East Worcestershire 
district, by certain of whom it is feared that the failure will be felt 
somewhat heavily. 

We learn that Messrs. Shale and Fowler, of Highfields, near 
Wolverhampton, have purchased from the trustees of Mr. William 
Banks the Ettinghall Ironworks and Barbors Field furnaces and 
collieries at Bilston, including the extensive tract of land, with the 
mines and minerals underneath, Messrs. Shale and Fowler are not 
expected to put the mills and forges in operation; on the contrary, 
it 1s understood to be their intention to pull them down, in order to 
the getting of the valuable minerals which lie beneath them, and 
which they purpose using in the two blast furnaces. Only one of 
these furnaces, however, will be lighted at present; and before the 
minerals can be realised a heavy outlay will be necessary, in order 
to clear them from the water by which they are now flooded. So 
soon as this furnace is alight an addition of some 120 tons of pigs 
will be made to the increasing production of South Staffordshire. 
The fact that these works are about to be put in operation is the 
more gratifying because of the very large number of workpeople in 
Bilston who are out of employment. 

Coal is still plentiful enough, and some good new mine coal is being 
sold, in and about Wolverhampton, for use in the mills and forges, 
at as low as 5s. 6d. a ton. These, however, are understood to be the 
lowest rates, and only those allowed to first-class customers. 

In general goods, the principal business now being done is in 
such serviceable articles as are required at this season: in plated 
wares there is a moderate business doing; we are unable to note 
any improvement in the lock trade at Willenhall; and at Walsall 
business is rather slackened. There is a steady trade deoing in rail- 
way fittings, aud, in view of the increased requirements which the 
railway companies will have to provide for next year, some degree 
of animation will, in all probability, be maintained. The Birming- 
ham trade is, in other respects, reported flat; in one of the most 
important of the modern branches carried on there—that of electro- 
plating—there is less doing than for many years, some of the firms, 
who hardly know what a slack season is, not having sufficient to 
keep their men on more than four days. The wire trade is also 
depressed ; and in some of the oldest stable branches business is 
free from the slightest animation. 

The French trade continues steadily to increase in every branch 
where the duty does not press too heavily, as it does, for instance, in 
the case of brass tubes and wire. ‘The duty on the former is 25f. per 
100 kilometres, and, on the latter (as well as copper wire), 15f. 
These rates are found, in effect, to be prohibitory. 

Relative tothe Proclamation prohibiting the sending out of arms 
from this country, we find the following in a Birmingham paper :— 
“If England were the only country producing arms in notable 
quantities there can be little doubt that such a prohibition would be 
worth what it must cost us, for though our producers might suffer 
to a small extent, the enemy would suffer to a much greater extent, 


and the duration of the war would perhaps be diminshed; but the | 


case is totally different when we have an active rival in the business, 
who has of late been making unusual efforts to extend his business, 
and Las already become a formidable competitor. The opinion of 
the gunmakers themselves is that guns which a weck ago were in 
demand at £5 each will be purchasable in the course of a fortnight 
for half that price, and that a large number of men will immedi- 
ately be thrown out of employment. Will the Government forbid 
the exportation of gunmakers as well as of guns? Liege and 
Verviers are now more easy of access from birmingham than 
London was during our last great wars; and it is not likely that 
artisans will goto the Birmingham workhouse when they can get 
unusually high wages within a twenty-four hours’ journey from 
home. We direct especial attention to the rate of wages that it will 
be worth the while of the Belgian makers to pay. ‘he earnings of 
the best journeymen gunmakers in this town for some time past 
have been about equal to those of the gold-diggers of Australia; and 
if men will rush to the antipodes for such wages, they are not likely 
to hesitate about crossing to Ostend, and taking a few hours’ run 
upon the rail to the vicinity of the Belgian black country. The 
fiercer the war, and the more the Birmingham makers are crippled, 
the more urgent will be the demand upon Belgium, and the more 
will they be willing to pay the workmen. What then? Will all 
these men come back again directly the war is over? Will the 
Birmingham makers keep their capital stagnant in the form of the 
same number of workshops, tools, counting-houses, and all the 
other appliances for setting these men to work again as soon as the 





war is over? Do all the foreign customers of Birmingham love us 


so well that they will return to us immediately the war is over, and 

leave those who supplied them in their emergency? All these and 

many other most improbable, aye, impossible conditions, must be 

fulfilled in order to get the skilled workmen back again; and with- 

out the skilled workmen, and with the customers elsewhere, what 

becomes of the trade? If our Government were in an intensely 

sentimental mood, and determined to do a piece of poetical gene- 

rosity, this sacrifice of the gun trade to Belgium would certainly 

fulfil all the requirements; for, once upon a time, when Belgium 

was known as Flanders, she did the like for us. Political necessity, 

as it was then deemed, demanded the persecution of Flemish 

weavers, who left their own land, and took refuge in ours. Here 

they plied their old trade, and contributed mainly to lay the founda- 

tion of our subsequent prosperous rivalry of the Flemings in the 

woollen trade. If the present prohibition is to be permanent we 
shall doubtless return the obligation by giving them just now, when 

they require it most, exactly the same kind of aid in the gun, sword, 
bayonet, &c., trade, that their political insanity afforded us in the 
woollen trade, and doubtless with like results. The case becomes 
so much the stronger from the fact that great improvements are 
taking place both in the construction of firearms, and in the tools 
and machinery by which they are constructed, and those who now 
have the most trade and the most experience will make the best tools 
and the most improvements, and thus, when the demand slackens, 
as it must at the end of the war, they will have the best work- 
men, the best tools, and the most capital. These advantages, when 
customers are stocked, the demand small, and the competition 
among the producers keen, may be sufficient to enable them to hold 
the market, and crush our trade almost entirely. The case is very 
different from that of saltpetre, which is a raw product that 
effloresces from the earth, and is of limited supply, that can come 
only from the spot where nature produces it. Saltpetre manufac- 
tories cannot be transferred at the will of capitalists, nor can lead 
mines be created. It must also be remembered that we supply all 
the rest of the world as well as the enemy, and that the prohibition 
excludes all our customers, including those who only wage war- 
fare with birds of the air; but if we refuse to supply arms when 
others are ready to do it for us, our enemies’ guns will be double- 
shotted, and their swords two-edged: they will fire their first and 
surest shot, and cut the deepest wounds, before they reach their 
soldiers’ hands.” 

Avother paper, published in Birmingham, says—“ Since the com- 
mencement of the war the Federal Government has actually re- 
ceived 50,000 or 60,000 of Birmingham rifles, and contracts were 
still running for many thousands more, when the Proclamation at 
once stopped the trade. The local maker finishes his contract by 
delivering the goods in Birmingham, and according to the letter of 
the contracts with American agents they would, of course, have to 
take the arms which were ordered, whether they could export them 
or not: some serious complications are likely to arise on this point. 
The old established houses will not be so much affected, because their 
contracts with the English Government are large, and are likely to 
increase. But the American war, and the demand for arms consequent 
upon it, has called into existence several new houses in the gun 
trade: they have been buying their materials at extravagant prices, 
and the rate of wages in some of the most important branches of gun- 
making has doubled within the last year. It is these small makers 
who will suffer most; and some of their rifles are of such an infe- 
rior make as to be unsaleable in England.” 

Tubes also come under the prohibitory order, but an opinion has 
been expressed that it is not improbable there will be some modifi- 
cation in this respect—permitting exports to the Continent, and the 
American trade is a moderate one in this article of our manufactures. 

Copper is very easy, and since the recent advance many parcels 
have been offered for sale considerably under the augmented rates. 

The following is a corrected list of the present prices :—Copper— 
Sheathing, 16 oz. and upwards, 1s. per lb., or £112 per ton; ordi- 
nary sheets and rods, Is. per lb., or £112 per ton; sheets cut to 
pattern and bottoms, 1s. 1d. per lb., or £121 6s. 8d. per ton; plain 
tire-box plates, 1s. 03d. per lb., or £114 6s. 8d. per ton; tough cake, 
£107 10s. per ton; tile ditto and ingot, £107 10s. per ton; best 
selected, £110 10s. per ton. Yellow Metal—Sheathing, 16 0z. and 
upwards, 10d. per lb.; ordinary sheets and rods, 10d. per Ib. 

The French Consul in Birmingham has addressed to the President 
of the Wolverhampton Chamber of Commerce a letter containing 
the import of two communications which he has received from his 
Govern ment in connection with the treaty of January, 1861. The 
first has reference to the ownership or copyright of trade marks, 

vatterns or designs, and models, the second to a reduction decreed 
y the Emperor in the fees levied by certificate of origin. With 
respect to the first, the Consul encloses a memorandum intended to 
show what formalities are to be fulfilled by parties in securing in 
France their copyright in trade marks, patierns, designs, and 
models. As to the second, the Consul informed the president that, by 
a recent decree, the fee for certificate of origin had been reduced from 
four to two shillings, and vises or attestations of certificates de- 
livered by the local authorities of Commissioners in Chancery from 
two to one shillings. This new reduction would, probably, he said, 
have for result to increase the transactions between the two 
countries. 

The ribbon trade of Coventry is in a very depressed state, and 
there are now, in the united parishes, 6,573 ribbon weavers out of 
employ. The suspension of Mr. James Hart, one of the largest 
manutacturers in that city, is announced, and his liabilities are re- 
ported to be nearly £40,000. ‘This failure will inevitably add to the 
commercial distress which already prevails. The head of the firm 
has been in the habit of employing nearly as many workmen as the 
whole of the other manufacturers combined, and it is feared that this 
unexpected stoppage will considerably augment the number of 
artisans out of employment. The watch trade is also in a very un- 
satisfactory state, and between four and five thousand persons 
Sens to this branch of local industry are now idle for want of 
orders. 

Mr Ketley, railway carriage builder, of Birmingham, came up befo.e 
Mr. Commissioner Sanders, in the Bankruptcy Court of that town, 
on Friday. ‘The only solicitor who appeared, said that the 
bankrupt owed £15,000, without any assets, nevertheless, the 
assignees did not oppose, owing to the peculiar circumstances of the 
case. It appeared the bankrupt commenced business at Scho, and 
had good prospects of trade; he, however, could not make it answer, 
and he was obliged to call his creditors together under the Private 
Arrangement Act. He offered 8s. 6d. in the pound, which was ac- 
cepted, and 5s. were secured by Messrs. Morrison and Sparks. 
That amount was paid out of the proceeds of a bill of sale which 
they obtained, although the effects did not realise all that they had 
advanced. ‘The bankrupt was, therefore, before the Court for an 
entire release of these obligations; the Commissioner said, as there 
Was no opposition against the bankrupt and nothing reprehensible 
appearing on the file, he should order his discharge. 

ast week one of Chubb’s safes, containing £3,000 of gold, was 
recovered from the wreck of the Royal Charter. On opening the 
safe the gold was found intact, much to the satisfaction of Messrs. 
Gibbs, Bright, and Co., the owners. It will be remembered that a 
great quantity of gold was dispersed _and lost in the ill-fated vessel, 
through being packed in wood cases, which were destroyed by the 
action of the waves. 

In the building in which the Birmingham Agricultural Show was 
held last week, the bay devoted to implements was filled with a 
miscellaneous collection of machines, adapted alike to the wants of 
the British farmer and the thrifty housewife. Reaping and thresh- 
ing machines, rakes, horse hoes, sub-soil ploughs and cultivators, 
implements and utensils for the dairy and laundry, &c., on the 
newest and most approved principle, formed the staple. Among the 
exhibitors we observed stands belonging to the undermentioned old- 
established firms, viz. :— Messrs. Maplebeck and Lowe, Birmingham ; 
Hillandé mith, Brierly Hill; Ransomeand Sims, Ipswich ; ‘l'rustees of 
the late W. Croskill, Beverley; W. Bradford, Manchester; Ashby 
and Co., Stamford; Page and Co., Bedford; Clayton and Shuttle- 
worth, Lincoln; J. Yates and Sons, Birmingham. A couple of in- 





teresting sewing machines on the lock stitch principle, by Singer 
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and Co., were exhibited by Mr. F. Bertram, the enterprising manager 
of the firm in Birmingham. These ingenious contrivances were in 
full operation, and the seamstresses, while at work, were crowded 
apparently by persons anxious to learn the secret of the celerity by 
which several yards of hemming or sewing are accomplished in a 
few seconds. The marvel with some of the beholders was, what 
right such “new-fangled gim-cracks” had to be classed with 
agricultural implements, forgetting that, with the aid of such 
a “companion,” a farmer’s wife or daughter might economise 
many hours now spent in dreary toil with the needle, and 
thus be enabled to give more attention to the dairy or cheese- 
room. Many practical agriculturists, and others attending the show, 
were attracted to Mr. Harrison’s farm, Metchley Park, Harbourne, 
where Messrs. Fowler’s steam plough and cultivator was in full 
operation in a field of about twenty acres. 

The wooden trass work, which has so long been supposed to 
support the Worcester and Hereford Railway bridge over the 
Severn at Worcester, has at length been removed. It was erected 
in consequence of the Government Inspector declining to certify to 
the safety of the bridge, but since then the girders have been 
tightened by the application of large metallic rods placed horizontally 
across the spring of each arch, these rods being tied to the semicircle 
of ironwork above by a series of smaller rods placed perpendicularly ; 
and we understand that the deflection of the bridge, caused by heavy 
trains passing over it, is now so much reduced by the new means 
employed that the Government Inspector had no longer withheld 
his certificate, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Mersey Dock Boarn: New Works: Dissatisfaction of the Coal Trade 
at Liverpool—Vinxenneap Comsusstoners: Resignation of Mr. 
Laird: The Wonderful Penny Ferries—Moowina tuk Woopstne 
LANpING-srace AT LiverrooL — CONCENTRATING THE [LIVERPOOL 
Punic Orrices: Revival of the Discussion on the Subject—Liver- 
roo. Prumosormican AND Liverpoot Society: Proposed Demi- 

‘entenary Celebration—'Tur Stock or Corton at Liverroon—- 

Stare or Trape at SHervieup—A Naw Line or Spanisn 

Steamers—Tne Lexvat Brioce ar York: Sale of the Iron Work— 

Norrnern Martens: Stale ef Trade on Tyneside: The Coal Supply 

of London—T re Foreton Trave or Suerrienp—Tue Coan Trave 

or THE Mersey AGAIN. 

Tus proceedings at the last weekly meeting of the Mersey Docks 

and Harbour Board possessed some importance. It was resolved 

to lay down rails on the north quay of the Great Float, at a cost of 
about £2,2U0—to accept the tender of Messrs. 5. Vernon and Sons, 
to construct a landing stage for the Low Water Basin, for the sum of 
£47,340—and to make certain alterations at the shed between 

Wapping and King’s Docks, at an expense of £645. Having de- 

termined on this trifling outlay—pretty well, it will be admitted, for 

one sitting—-the board was next occupied with complaints as to the 
heavy charges to which the commerce of Liverpool is now subjected. 

The docks and quays committee reported that, having considered 

letters complaining of the new graving dock regulations—especially 

the increase in the charges—they did not see any reason for making 
any alterations in the system now in force. A letter was read from 

Messrs. W. and H. Laird, in which those gentlemen stated that they 

had heard with surprise and regret that the board had laid an 

additional tax of 3d. per ton on all coal shipped at that place, 
making, with the dock and town dues already levied, 6}d. per ton, 
or 5 per cent. on the value of the article as put on board ship, but 
really 10 per cent. on its value, deducting transit charges from the 
pit’s mouth to the dock quay. Messrs. Laird added :—“ We respect- 
tully submit that, in thus seeking to tax so heavily an unmanufac- 
tured article like coal, you must either have acted on imperfect infor- 
mation as to its ability to bear such a tax, or not given the matter 
that consideration which its importance deserves. We will briefly 
place before you the position of this trade, as regards dues, before it 
came under your control, and since ; and also its position compared 
with other ports with which it enters into competition. The 
Birkenhead Docks were opened in 1846, and to accommodate this 
particular trade, then just ates itself, three lines of rails, and 
turn-tables, were laid down round the Morpeth and Egerton Docks, 
affording accommodation sufficient for it until the railway traflic 
and guano and other trades occupied a large portion of the space 
originally set apart for it. From 1846 to 1857 the charges on coal 
exported, including use of rails, &c., was 2d. per ton. In that year 
the Birkenhead Docks came into the hands of the Mersey Dock 
Board, and this sum was raised to 34d. per ton, but no additional 
facilities were afforded for the extra dues levied. Since that date 
the accommodation for the trade has been of the most indifferent and 
inconvenient character ; but the coal trade put up with this without 
complaint, being told that when the Great Float was opened 
ample accommodation would be given them there. What is the 
result? After frequent communications with the dock trust, during 
— eighteen months, they find that there is now only ready about 
900ft. of frontage to the float, with two lines of rails and three 
drops, in place of 1,800ft. frontage at their old location, with three 
lines of rails and turn-tables; and that, in place of paying 2d. per 
ton dues, they are called upon to pay G}d. per ton. Surely, if 
2d. per ton paid the former owners of the docks (and, we believe, 
it can be satisfactorily proved that it did do so), the same sum ought 
to pay the Mersey Harbour Board, especially if it ean be shown 
that such sum is as great as is levied at other coal ports. Let us 
see What is charged elsewhere for wharfage charge and use of rails: 
--At Garston, 2d. per ton; Hartlepool, 14d.; Newcastle, 2d. per 
chaldron of 53 ewt., fa. perton; Cardiff, 2d.; Swansea, 14d.; New- 
port, 2d. For which sum far greater and more extended aecommo- 
dation than anything offered to us at Birkenhead is provided. At 
our last interview with the Works Committee, we showed—by the 
evidence of one of the largest shipowners of the port, Mr. Fernie— 
that this coal trade is of very great value to the general trade of the port 
by affording outward cargoes to all the East India ports; that it is the 
only class of coal shipped in the Mersey that can be taken to those 
ports; that it has hard work to maintain its ground against active 
and constantly increasing competition at Newcastle and Cardiff ; 
and that, so far from the Mersey Harbour Board seeking to criople the 

trade by excessive and injurious charges, it is their interest te take a 

broad and comprehensive view of its importance, and seek, by 

reducing, rather than raising charges, to extend it, and not only 
do it justice, but benefit the shipowners and the dock trust.” 

Other letters were read to the same effect, and the whole were 

referred to the Docks and Quays Committee, It is rather alarming 

to see such complaints emanating from respectable firms, and the 

Dock Board must be careful not to press too severely upon the 

commerce and enterprise of the port. Probably they would seek a 

justification of their heavy dues in their large bonded debt, and 

their current expenditure, which appears to know scarcely any 
limits. 

Mr. John Laird has retired from the chairmanship of the Birken- 
head Commissioners, as has Mr. Charles Turner from the presidency 
of the Mersey Dock Board. The penny ferries of the Mersey con- 
tinue to hold on a prosperouscourse. ‘Thus in the five months from 
April 24th to November 30th, the receipts of the ferries wider 
the direction of the Birkenhead commission were £20,225 as com- 
pared with £18,090 in the corresponding five mcnths of 1360 

The mooring of the second half of the Woodside landing stage 
proved a work of some difficulty, Owing to the pressure of a 
strong cbb tide upon the structure the anchor chains snapped, and 
the half stage drifted down the river. Eight or nine steamers were soon 
attached to the drifting mass, and on the tide turning it was brought 
back and salely moored. It appears that the extremely exposed 
situation in which this piece had to be moored involved a very great 
difficulty, because of the terrible set of the current of the ebb tide off 
the southern side of the Parade Pier. This is something so much 
beyond anything else of the kind in any other part of the river, that 








it was not until very great risk and expense had been incurred that 
the stage was ultimately secured to the enormous moorings belonging 
to the Great Eastern steamship, which were kindly lent by the 
proprietors, in addition to other moorings of the heaviest kind that 
had previously been prepared. These moorings have proved quite 
equal to the work, and the stage may now be considered safe and 
secure from any harm after this time. The moorings of the Great 
Eastern are of enormous strength, one anchor being no less than 
ten tons weight, and the other anchor eight tons, both being attached 
to the stage by 3-in. stud cable chains. 

The old question of concentrating the pubiic offices has been 
revived at Liverpogl. Atthe last meeting of the Town Council Mr. 
Alderman Dover moved that a special committee should be appointed 
to prepare and submit to the council, with the least possible delay, 
plans and estimates for the construction of offices for transacting 
the business of the several committees of the council, and of the 
officers connected therewith. Having directed attention to the great 
increase which had taken place in the business transacted, he con- 
tended that it was now absolutely necessary that there should be 
additional accommodation, and a concentration of the public offices, 
for which the land in Dale-stf@et afforded such a site as they would 
never be able to get again. Mr. Beloe asked Mr. Alderman 
Dover to substitute the word “provide” for “construction” 
of the public offices. If the resolution was passed as it stood 
on the paper, it would entirely shut out an offer which he was 
prepared to say he was authorised to make to the council that 
offices should be built for them in a situation far better, and ata 
cost far less than Dale-street, or by the employment of their own 
architect. He was authorised to propose to the council that the 
New Exchange Company were fully prepared to erect offices for 
the Council round their new newsroom in Rumford-street and 
Chapel-street, which, instead of being 500 yards off was only 10, 
and those offices would be let to the corporation at aiair rent. 
There would, therefore, be no capital required for expenditure, and 
he had taken the trouble to measure the space now occupied by the 
corporation, and was able to state that more accommodation would 
be afforded there than they now had in the Town-hall, in Corn- 
wallis-street, and in Hotham-street, put together. Mr. Alderman 
Dover agreed to alter his motion as suggested by Mr. Beloe, and 
also to adopt a further alteration suggested by Mr. Jeffery, to the 
effect that the special committee should submit plaus and estimates 
for offices, “or such other building as, upon inquiry, they might 
find requisite for better conducting the public business.” The motion 
was then agreed to. 

The Liverpool Literary and Philosophical Society will celebrate 
its 50th anniversary early next year The exact date of the 
jubilee is the 2ist of February, but it is expected that the cele- 
bration will take place in the latter part of January. 

Annexed is the last return showing the existing stock of 
cotton at Liverpool :— 








° Bales. Bales. 
American .. «. ee oe ee -» 253,610 .. 450,390 
Surat ee oe oe ee oe +. 310,370 .. 93,940 
Brazil ee ee oe oe oe -» 27,920 . 11,500 
Fgyptian .. oe + ee es ee 12,500 .. 22,890 
West Indian, &e. oe ee eo ee 2,410 .. 990 
Other descriptions ee oe oo ee _ _ 

Totals. .. « ++ 606,810 .. 579,620 

Cotton at sea :— 
From America .. oe oe oe ee 264 .. 124,000 
From India eo és ee ve -- 55,000 .. 50,000 
Totals .. oe oe -» 65,264 .. 174,000 


We see no reason to change the opinion expressed sometime since 
under this head, that even assuming the blockade of the Southern 
American ports continues all through next year, sufficient cotton 
would be available in Lancashire to admit of two-third time all 
through 1862; and it will be our own fault if, at the lapse of another 
twelve months, abundant sources of supply have not been opened 
up in other quarters. 

The Admiralty have accepted the tender of Messrs. John Brown, 

and Co., of the Atlas Steel and Iron Works, Sheffield, for the manu- 
facture of the iron plates for the Alfred, 51, screw, iron-cased frigate, 
now building at Portsmouth. No improvement can be reported in 
the general state of trade at Sheffield. In Retherham, however, the 
depression is not so severe ; indeed, trade there may be said to be 
moderately active. Several railway wagon building firms, which 
recently commenced business in Rotherham, are at present fully 
employed. 
The Spanish Government recently contracted with a company 
for eight mail steamers, averaging 2,000 tons each, to ply between 
Cadiz and their West India Islands. Havana is the head port 
of call abroad. ‘The company is bound to run two vessels a month 
fron Cadiz, starting on the 15th and 25th of each monih, to include 
small branch steamers, of 500 tons each, from Havana to other ports 
in the Gulf of Mexico, and other places. The first of this line of 
mail steamers, the Prince Albert, left Liverpool yesterday week, to 
take her place on the 10th of January, 1862, from Cadiz. ‘The selec- 
tion, approval, and outfit is left entirely in the hands of Mr. James 
Hodgson, consulting engineer. 

The girders of the unfortuuate Lendal-bridge, at York have been 
sold by tender and have been in course of removal during the past 
week. ‘The whole of the ironwork of the bridge has been taken by 
Mr. T. Cabry, resident engineer of the North Eastern Railway, at 
£2 10s. per ton; the total purchase money will be about £700. 

There is little improvement to notice in the general state of trade 
on Tyneside. The coal trade has been depressed, the great London 
market being rather overstocked; the steam coal colliers have been 
working eight to nine days per fortnight, and the first-class house 
and gas-coal collieries nine or ten days per fortnight ; the coking coal 
collieries are not even so well employed as this; trade, however, has 
slightly improved in some of the ‘Tyneside ironworks, The Walker 
Iron Company is more active, and Messrs. Morrison and Co., at 
Ouseburn, are pretty well employed, as, indeed, they have been all 
the year. The Aberdeen, Tyne, and Hamburgh Steam Navigation 
Company (Limited) commenced running a line of steamers on 
Monday, between Newcastle and Aberdeen. The deliveries of coal 
into London, in the eleven months ending Nov. 30, have been as 
follows, this} year, as compared with the corresponding eleven 
months of 1860 :—Imported by sea, 3,241,087 tons this year, against 
3,201,063 tons in 1860; delivered by railways, 1,497,892 tons this 
year, against 1,310,831 tons in 1860; and delivered by canals, 18,078 
tons this year against 17,272 tons in 1860. The iron ways continue 
thus to gain on their competitors, while the demands of the great 
metropolis, it will be observed, are ever on the increase. 


required in the construction of railways—which are being rapidly 
pushed on in Spain—still reach Sheffield. The orders from Italy 
are moderate in amount, and principally for steel. But for the in- 
creased continental trade done this year, the state of affairs at Shef- 
field would have been dreadful; as it is it is bad cuough. 

Notwithstanding the grumbling complaints addressed to the 
Mersey Dock Board by the Liverpool coal trade—and, as we have 
observed they appear to deserve careful attention—we tind, from the 
circular of Messrs. J.and J. Platts, that the shipments of coals from 
the port still continued to advance. Thus, last month the 
exports were as follow:—Cannel coal, 10,509 tons; bituminous, 
35,878 tons; coke, 898 tous; and patent fuel, 177 tons. The 
total quantities of coals and coke exported in October, 1861, 
was 47,462 tons, and the total shipped in October, 186U, was 
31,663, being an increase of 15,799 tons this year over last. 





Fortunate Mixers.—Messrs. Cobden, Bright, and some friends, 
about three years ago, purchased the Dyliffe Mines for the sum of 
£24,000, and they were bound also to lay out £10,000 in explora- 
tions. Their late returns have been upwards of 200 tons of lead 
ore per month, which, it is believed, yields a profit of about £1,000 
per month, and they expect now to return upwards of 250 tons per 





month.— Mining Journal. 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board ; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Rai.s.—The sales this week have been to the extent of 60,000 tons, which 
have been taken principally for the Continent ; the market in consequence 
is much firmer. 

Scotcn Pia Inon.—Since our last report the market declined from 48s. 
to 47s. 6d. for Warrants, but there has been a little improvement the last 
day or two, and the closing price in Glasgow was 48s. for cash, and 49s. 
three months open. 

SreureR has given way to the extent of fully 10s. per ton, the price on 
the spot being now £17 15s, and £18 per ton. 

Copper in fair demand. 

— SS very wag 

IN. — erate inquiry for English, Foreign somew! 
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Tin PLATEs continue firm. 


Dec. 12th, 1861. Moats anv Co., 65, Old Broad-street, London. 


PRICES CURRENT OF TIMBER. 
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GLasGow, 11th Decemoer, 1861. 

Little business continues to be done in Scotch Pig iron and considerable 
anxiety prevails, pending the receipt of the news from Washington, in reply 
to the demands of our Government. Operations are being conducted on the 
most limited basis. 

The better feeling created by the news of “ Niagara” had an influence on 
prices, and from 47s. 74d. cash we have advanced to 48s. 3d., and there are 
still buyers, sellers 48s. 4d}. 

Exports last week were 9,050 tons, against 8,779 tons in the correspond- 
ing week last year. 





Spanish orders of a satisfactory character, chiefly for materials | 


| 





Snaw, Tnomson, aND Moors, Metal Brokers. 





Jenson’s Watcues AND Crocks.—“ Perfection of mechanism.”— 
Morning Post. Gold watches 5 to 100 guineas; silver watches, 
2 to 50 guineas. Benson's new Illustrated pamphlet, free for two 
stamps, descriptive of every construction of watch, enables persons 
in any part of the world to select, with the greatest certainty, the 
watch best adapted to their use. Watches sent free by post on the 
receipt of a remittance. J. W. Benson, 33 and 34, Ludgate-hill, 
and 46 and 47, Cornhill, London, E.C. Established 1749.—Apby. 

Norweetan Rattways.—Advices from Christiania, Norway, dated 
the 12th ult., mentions that in the previous week the new Stor- 
Hammer line of railway was partially opened for passengers and 
goods trafficto Elverum. This is one of the feeders to the trunk 
line, though the smaller of the two, as it is only twenty-one miles 
in length. It will not be formally opened till the spring, as all the 
stations are not yet ready. The Kongsvinger line, which is above 
sixty miles, may be also partially opened, but it will not bo finally 
completed before next summer. 

Society or Eneixcers.—The annual dinner of this society took 
place on Thursday evening, 5th inst., at Radley’s Hotel, New Bridge- 
street. Among the guests, who numbered nearly 100, were several 
gentlemen of eminence in the engineering and scientitic world, among 
others may be mentioned—Mr. Amos, the present Chairman of the 
Society, and whe ably presided upon this occasion, being supported 
by Mr. Christie, Mr. H. P. Stephenson, Mr. Light, the Rev. Dr. 
Light, Mr. Louch, Mr. E. J. Walton, Mr. P. F. Nursey, &c. This 
society, which mainly owes its initiation, position, and advance- 
ment to the indefatigable exertions of Mr. Aljred Williams, the hon. 
secretary, was established in 1854, since which period it has steadily 
and satisfactorily progressed, at the present time numbering nearly 
300 members, among whom are several who hold no mean position 
in the scientific community. During the year several valuable 
my have been communicated, and the subjects treated being 

reely discussed, the members have ample opportunities of receiving 

and according opinions, which, to engineers, cannot fail to be of in- 
estimable value. ‘The society has now attained such a position as to 
justify a proposal for taking a suite of rooms, to be provided with 
all the conveniences and advantages of aclub-house. Mr. Riley, 
F.C.S., has been unanimously elected the chairman of the society 
for the ensuing year, who will, no doubt, give as much satisfaction 
to the members generally as has characterised the presidential career 
of Mr. Amos, whose term of office expires with the present year.— 
Mining Journal. 
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LITERATURE. 


Lives of the Engineers: with an Account of their Principal 
Works, comprising also a History of Inland Communication 
in Britain. By Samven Smiues. 

[Tump Norice.] 

Who shall say that books treating of engineering must, 
necessarily, be unpopular after this treatment by Mr. 
Smiles? His chapter on the Myddeltons, with three 
woodcuts, in some sixty pages, would alone form a book 
of no mean interest, and the labour of love, which has 
gathered the materials together, is more than book- 
making. 

Hugh Myddelton—he who gave birth to our New River 
—came from a stronghanded race of men, famous in war, 
and more famous in peace. One of his ancestors was a 
man who knew what he meant, and did it. He—David 
Myddleton, a Welshman, and choleric withal—loved and 
was beloved by a maiden named Elyn Donne, whom the 
parents enforced to marry a churl, “ for the sake of dowry 
gold,” so David struck him dead on the doorsill of the 








church, and, thus dissolving the marriage, another cere- 
mony was gone through on the spot. Such was the “ wild | 
justice” of those days. 

Richard Myddelton, the father of Hugh, had nine sons 
and seven daughters. ‘The third son, William, was a 
famous sea-captain of Elizabeth, serving under Lord | 
Howard of Effingham, with the famous Sir Richard 
Greville, and he did his duty well, not looking after | 
Hanse-town traders, as Drake did, but watching the 
enemy, sO as on one occasion to save the English squadron | 
from being surprised. He was no buceancer, but while 
at sea occupied himself with literature. He was a poet 
as well as a sca-captain, and had a strong sense of duty— 
a manner of man like our own Henry Havelock. 

The fourth son of Richard was Thomas, who became a 
citizen and grocer of London, the Welsh blood not being 
too proud to go into trade, and in due time became, in 
succession, Sheriff, Knight, and Lord Mayor, and under 
him was bred up his vounger brother, Hugh, the sixth son 
of Richard. Mr. Smiles gives us a woodcut of the quaint | 
old house near Denbigh, in which Hugh was born, and | 
a portrait of the man himself, Sir Hugh, kzight and | 
baronet. Very different is it from our notion of Sir Hugh 
Evans, the Welsh parson, and it is not the blood of the 
Cwmry that is predominant in him. ‘The fine mouth, 
deep-set eyes, straight nose, and massive brows, show 
that the blood of the Teuton was rife in him, however he 
came by it. Myddelton sounds quite as Dutch as it does 
English, and his propensity to waterworks on a large 
scale render it quite probable that, like most Huropean 
courtiers within the Northern pale, the aristocracy of the 
chieftains had been mingled with the blood of the Vikings. 
Disfigured as he is by the ruff in which Cornelius Jansen 
painted him, the strength and will of purpose, marking 
him for a leader of men, is strongly shown. This is a 
brave man for London, a town and province in itself, to be 
proud of. 

Sir Hugh became an apprentice of the Goldsmiths’ 
Guild, with nothing but his good spirits to feed and clothe 
him, and make his way in the world; and in process of | 
time he opened his goldsmith’s shop, in what is now Ba- | 
singhall-street. But he did more than this, for he em-’ 
barked in cloth manufacturing, and appears to have had | 
a patent for it; and he embarked in private war against 
the Spaniard, not as Drake did with his own pirate’s com- | 
mission, but with the sanction of the law. And then he | 
took a turn at coal mining, but was unsuccessful. In 1603 | 
he became member of Parliament for Denbigh, but conti- | 
nued his goldsmith business notwithstanding in London | 





city. 

Hugh Myddelton did not originate the idea of bringing 
water from Hertfordshire to supply London. It was onc | 
of those obvious things which everyone desired, and which 
offered few engineering difficulties, but was beset with 
human opponents, and all this he girded up his loins to 
encounter, when the corporation, being afraid, made over 
to him their Parliamentary power in 1609. Landowners 
and occupiers opposed him, as is always the case in old | 
settled countries, and finally Hugh Myddelton took King 
James himself into partnership, half capital and half 
shares, and then the work went forward with a will. | 
Where the soil was retentive clay, the banks were easily | 
contrived, and where valleys had to be crossed, wooden 
troughs were formed, upheld on wooden trestles, just as the | 
Erie Canal for navigation was formerly carried across the 
valley of the Mohawk River, and as what are called | 
flumes are now formed in California to carry water to 
mines for washing square skeleton frames of timber lined | 
with boards. In the year 1615, agreeably to the contract 
with the corporation—four years—the water flowed into 
London, and the cowards and doubters, who had not made 
nor helped to make the “ New River,” met in fanfaronade, to 
assist in shouting at the success of the work, as is usual. 
M —- was knighted, and his overseers and helpers were 
celebrated in rhyme :— 

“ The Overseer a tryed man, 
An antient soldier and an artizan; 
The Clearke, next him the Mathematician ; 
The Maister of the 'Timber-worke takes place ; 
Next after these, the Measurer in like case; 
Bricklayer and Enginer, and after these 
The Borer and the Pavier, then it showes 
The Labourer’s next. Keeper of Amwell head, 
The Walker's last.” 

Not “hands” only, but hands and heads combined, and 
work done and executed, and drudgery cast down, if not ex- 
tinguished. But Cob, the water-bearer, did not quite lose 
his trade. Filling the great cistern on Islington-hill left 
a still larger amount of work to be done in piping and 
distribution, and the family of Cobs still found work, A 
scant four years back they existed at Hampstead, carrying 
a yoke and buckets, and supplying water from the “ Shep- 
herd’s Well” at twopence per turn. But the Shepherd's 
Well was drained by the Hampstead Junction Railway, 
and revenged itself by helping the tunncls to slip 
and fall in, aud finally a big engine and pumps at | 





| and he could not be happy unemployed. 


| of a lion’s share for John. 


in 1624. 





Hornsey threw up the water of the very New River, 
now 250 years old, into a closed reservoir on Hampstead 
Heath, and it is supplied at a cost of 5 per cent. on the 
rentals of the houses to which it is laidon. Ere this took 

lace the cost of water was near 25 per cent. on the rentals, 
in one wayor the other. Chalybeate for such as had 
wells, rain-water for those possessing tanks, and the Shep- 
herd’s Well for drinking. The Hampstead Ponds, and then 
sticklebacks, contained water contributed by the Hamp- 
stead hills for the valleys below but not used in Hampstead 
proper. The Kilburn, which still takes its rise from the 
western hill slopes, still flows to Bayswater, though it no 
longer helps to form the Serpentine and fill the ponds at 
Buckingham House, then dividing into two streams, one 
forming the long pond in St. James’s Park, and the other 
leading to Chelsea, enclosing between them the “ Thorney 
Island,” on which Westminster Abbey was built after the 
favourite fashion of the monks of old, who delighted in a 
“moated grange” to keep off intruders. From the eastern 
slopes of these same Hampstead hills still descends the 
Fleet, erst a trout and fish stream, and now an under- 
ground Cocytus, discharging into the Thames at Black- 
friars. 

Sir Hugh was a shrewd man, and in his agreement with 
King James he actually excluded him from all share in 
the management of the undertaking, though he permitted 
his representative to come to the meetings to see fair play. 
Whether he was afraid of the King or the Court does not 
appear, but Sir Hugh was not a man to let his capital lie 
idle, and he sold out his shares, all but three held by him- 
self, his brother, and his son; and King Charles the First 
alienated his half for a fixed rent of £500 per annum, which, 
after all, would not be a bad bargain—G6} per cent. on 
King James’ total outlay. The total cost was £17,000, 
divided into thirty-six shares—£472 per share, or, taking 
the difference in value, £1,818, now said to be worth 
£17,000. How much of this increased value comes from 
actual water supply, and how much from rents and ground 
rents of the company’s lands, does not appear. Easy water 
supply evidently attracted building speculations along these 


| banks. 


The question of water supply to London is a large one. 
Legally speaking, all fresh water is private or corporate 
property, because the supply is limited. Had air also been 
limited, that also would long ago have become private 
property. ‘The watercourses are private property because 
the land that supplies them is owned. Assuredly water 
should be nearly as free asair, but the State cannot takeaway 
private property without paying for it. With an abundant 
rainfall it is, however, practicable to hoard up any amount 
of water without using the surface of the land. At present 
the rainfall either supplies spongy bogs or natural cisterns, 
or runs away to the sea direct as it falls. If, therefore, suffi- 
cient artificial cisterns were formed, the whole of it might be 
preserved. ‘This is done, to a large extent, in the hill 
counties by building a weir across the mouths of two hills 
which, sometimes, bursts away with huge damage. But 
there is no reason why the cisterns should not be con- 
structed bencath the surface of agricultural land. Beneath 
the Sultan’s palace, at Constantinople, are water vaults of 
great extent, with pillars supporting groined arches above 
them. Every house of the Moors, = of those who have 
copied them, either in Africa, Spain, or South America, has 
its alyibe, or water vault, thus constructed, under the whole 
of the patio or court-yard, unless otherwise supplied. 
Buenos Ayres, in the La Plata, has a huge river of water, 
but, notwithstanding, each courtyard is but the cover of a 
cistern for water that never sees daylight till it is wanted 
for use. Parliamentary compulsion has now caused public 
water cisterns to be covered also in the British Isles, and, if 
it were required, Hyde Park might be made into a sub- 
terranean cistern of filtered rain water, without in any way 
detracting from its surface way as park or garden. Arti- 
ficial cisterns, rightly constructed, are more wholesome 
than natural lakes, impregnated with the “ variations of 
each soil” along the course of the streams that supply 
them. Our plastic arts have not yet culminated, coll the 


| art of cheap cistern making, on a large scale, is yet far 


from fully developed. 

Welsh coal mining and English New River making had 
developed in Sir Hugh the natural instinct of engineering, 
So, having got 
out of the river, he took to gaining land from the sea at 
Brading Harbour, in the Isle of Wight, and King James 
herein did a bit of jobbing in behalf of a favourite servant, 
one John Gibb, by only giving this grant in consideration 
Sir Hugh made the bank, and 
shut out the sea, then sold out to Sir Bevis Thelwall, 
Sir Bevis was a type of our modern contractors 
or speculators. John Gibb stood well with King James, 
and Sir Bevis found out snug things, for John to get as 
favours, and then bought them at half price. Brading 
Harbour was, however, a bad speculation, for it cost 
near £7,000, of which £2,000 were John's fee—certainly a 
moderate price for 800 acres of land in the Isle of Wight ; 


| but six years after Sir Hugh had sold his share to the 
| speculating Sir Bevis, the sea once more reclaimed its 


rights, and washed away the embankment, and with it the 
£7,000 of Sir Bevis, 

Before this the company of the ‘ Mines Royal,” situate 
where huge Plynlimmon rears his cloud-topped head, 
wanted to get out of a speculation not germane to London 
citizens, and Sir Hugh, being likely to want a job, took 
them at a rental of £400 per annum, although he had not 
then begun with Brading embankment. Sir Bevis was a 
partner also in these “ Mines Royal.” They had “ given 
into water,” and whoso could get rid of the water, could 
get unlimited minerals of silver and lead, and he did get rid 
of some water after some fashion, for he realised a profit 
of £2,000 per month. King James made him a baronet 
without payment of fees, and remitted all royalties in the 
mines. Whether Jolin Gibb got anything, or Villiers, Duke 
of Buckingham, or some others about the Court, is not sct 
forth, but royal proclamations so rapidly coming out against 
pirates at the diggings of Myddelton looks very like 
“friends at Court.” In the curious old map ‘which 
Mr. Smiles gives us of Myddelton Silver Mining Works, at 





Cwmsymlog, we find “Sir H. Myddelton’s Adit—a new 
adit—and adits to advance works,” showing that he did 
not obtain his money without working for it. 

In the seventieth year of his age, ten years older than 
when Christoval Colon, or Columbus when he sailed on his 
first voyage with a Spanish commission to discover America, 
Sir Hugh was applied to by his cousin, Sir John Wynn, 
of Gwydir, to aid in gaining land from the sea in the Bay 
of Cardigan. In Sir Hugh’s answer there is evidence of a 
strong desire to be at the work, but he had too much in 
hand with his mines, and so declined to visit his cousin— 
one reason given, marking strongly the kindly and affec- 
tionate nature of the man, “ My wieff being also here, I 
cannot leave her in a strange place.” 

At seventy-six he died, and was buried in Friday-street, 
Cheapside, where six of his sons and five of his daughters 
were christened, but the church and churchyard dis- 
appeared in the Great Fire. 

Mining property seems to have depended very much on 
individual exertions for its value, for the Cardiganshire 
mines, which yielded Myddelton £2,000 per month, were 
sold after his decease for £400 down, and £400 per annum, 
by the widow to “the great Chymist, Thomas Bushell,” 
and he did so well with them that he set up a mint in 
Aberystwith Castle, not, we may be quite sure, without 
some stipulation for “ black mail” amongst the courtiers, and, 
moreover, he made a present to the King of £40,000, and 
raised a regiment also amongst the miners. With the King’s 
fall his property vanished, and he died a fugitive. 

In this matter of Welsh mining the great mine masters 
appear, even up to the present time, strongly to resemble 
the feudal barons in their proceedings. Strong will and 
absolute power, low wages, and large profits have been the 
rule amongst them, and many a tale is told of their law- 
lessness. Strange, too, these normal rulers have mostly 
been Englishmen of enterprise, the class of men who 
invaded Ireland, the English of the Pale, more Lrish than 
the Irish themselves; the Myddeltons, the Bushells, the 
Baileys, the Guests, and the Crawshays are of a type; 
strong, old feudal chieftains dealing with feudal tribes. 

Once a Yorkshireman, poor and dour, and hard as the 
nether millstone, emigrated from Yorkshire to Wales, and 
turned ironmaster on a small scale. He was a pedlar in 
mind, but he had the element of saving and adding shilling 
to shilling strong as any Scot on the Border. Droll stories 
were told of him, how he never missed the opportunity to 
rust hinges of gates and iron farming gear belonging to his 
neighbours. He died, and in process of time his only son 
came to be a millionnaire by continuing the make of iron. 
When he, too, grew in years he made a will in a simple 
form, giving all the ——* on one side of the river 
running through his district to Tom, and all on the other 
side the river to Jack. It happened that Jack was in chief 
command of the iron making, and, being long-headed, he 
set to work some years before his father’s death in 
increasing the stock of iron, taking care to pile up the 
pigs on his own side of the river, while his brother attended 
to other matters. By this simple process he contrived to 
double his own share. This man was an incarnate evil; 
selfish and sensual, and “when the lion’s skin was not 
large enough he eked it out with the fox’s,” 

On one occasion, when orders were in plenty, the miners 
and forgemen determined on a turn-out for a rise in wages, 
and a deputation was sent to break the matter to him. 
He was a tall, gaunt, red-haired man, with prominent 
eyes and bushy whiskers, very much the ideal of a 
Northern pirate, a veritable Dane—a Dane royal, if king- 
ship consists in absolutism. He was walking on a hill 
slope overlooking his works, and knew more than the 
deputation did, by means of his spies. Seeing the deputa- 
tion approaching in the distance, he affected to be deeply 
engaged in thought. Up they came, and walked behind 
him, till he turned and met them face to face. “ Well, and 
what’s up now?” “ Why, sirr, you see, sirr, we've had a 
meeting, and we find we can’t keep our families on the 
wages, and so, if we can’t have more, we must turn out, 
sirr.” “Ah! that’s it, eh? and keep your families on 
nothing? Well, my fine fellows, you've helped me for 
once, and relieved my mind. I was just wondering how I 
should find work to keep the half of you working on half 
time, but you’ve saved me all the trouble at once. Much 
obliged to you!” And the iron chieftain turned on his 
heel, while the chapfallen deputation retired to inform 
their comrades that it was “no go,” The chieftain muttered, 
- he went home to his castle, “ Worth £10,000, that 

odge. 

Not of this class was Hugh Myddelton. Ie cared for and 
loved his people, as his will gives evidence in remembrance 
of his servants and helpers in his work of the New River, 
and Mines Royal, and even tke “ boy in the kitchen” was 
not forgotten. “Of a noble race was Shenkin”—the 
Teuton and Celt combined. 

(To be continued.) 


SS ———— EE 

A CuatreL..—When Mr, Telford had occasion to visit London on 
business, during the early period of his career, his quarters were at 
the Salopian Coffee-house, now the Ship Hotel, at Charing-cross. 
It is probable that his Shropshire connections led him in the first 
instance to the “Salopian;” but the situation being near to the 
Hlouses of Parliament, and in many respects convenient for the 
purposes of his business, he continued to live there for no less a 
period than twenty-one years. During that time the Salopian 
became a favourite resort for engineers; and not only Telford’s 
provincial associates, but numerous visitors from abroad (where his 
works attracted even more attention than they did in England) took 
up their quarters there. Several apartinents were specially reserved 
for T'elford’s exclusive use, and he could always readily command 
any additional accommodation for purposes of business or hospi- 
tality. ‘The successive landlords of the Salopian at length came to 
reyard the engineer as a fixture, and even bought and sold him from 
time to time with the goodwill of the business. When he at 
length resolved, on the persuasion of his friends, to take a house 
of his own, and gave notice of his intention of leaving, the land- 
lord, who had but recently entered into possession, almost stood 
aghast. ‘ What! leave the house?” said he; “ Why, sir, I have 
just paid £750 for you!” On explanation it appeared that this 
price had actually been paid by him to the outgoing landlord, ou 
the assumption that Mr. Teliord wasa fixture of the hotel; the 
previous tenunt having paid £450 for him; the increase in 
the price marking very significantly the growing importance of 


the engineer's pusition.—Lives of the Engineers, by Samuel Smiles. 
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ON ENTERING PRACTICE. 


Tur Building News contains the following paper lately read by 
T. Roger Smith, Esq., before the Architectural Association, but which 
is hardly less applicable to the circumstances of young men looking 
forward to engineering practice than to those of young architects :— 

The subject which I am to bring before you to night is one of 
which one or other aspect can hardly fail to interest all the members 
of an architectural society entirely composed of young men. We 
are met to exchange ideas about entering into architectural practice, 
a step which to some of us is prospective, which probably others of 
us are now actually taking, while some of us have to look back upon 
it as recently accomplished. 

None of us, however recent our entrance upon a course of prepa- 
ration for the architectural profession, ought to be indifferent to 
actual practice asthe ultimate aim of our present studies; and on 
the other hand none of usare, I think, so long established in practice 
as to have quite forgotten the hopes and fears, the struggles and 
disappointments, the difficulties and the sucvesses of that important 
crisis. I propose, thereiore, to say, first, a few words upon the 
course of training, the niural qualities, and the educational accom- 
plishments requisite before entering active responsible practice ; 
secondly, to make some observations upon the act of commencing 

ractice and ways of obtaining business; and lastly, to venture a 
ew suggestions, subject to the corrections of my professional 
brethren, upon ow to transact business when it has been got, and 
more particularly upon how to act in carrying out the earliest com- 
missions obtained. ‘I'he nature of the subject will, to some extent, 

reclude me from taking the highest and broadest views of our pro- 
éssion as an art, and will limit us almost entirely to considering it as 
# “ practice” or, in other words, a business; and as I wish to give as 
much practical value to this paper as Ican, you will pardon my 
dwelling upon comparatively small details in many instances. You 
must also pardon me if, in order to impress these details on your 
minds, I employ somewhat homely illustrations. If, however, here 
and there I have recourse to an old saw or a familiar proverb, I 
shall make no apologies, for there is no. form of speech in which so 
much portable wisdom is concentrated as an old proverb. 

I begin, then, by saying that no one ought to enter an architect's 
office as an articled pupil, and pay a premium for being introduced 
to the profession, who has not a reasonably fair prospect of being 
able sooner or later to practise on his own account, and if any 
gentleman present who actually is a pupil makes up his mind from 
what he hears to-night that he never can hope to succeed in practice, 
and must always remain an assistant, | would strongly advise him 
to try and get his friends to transfer him to some other line of busi- 
ness without loss of time. ‘This does not, however, mean that a 
young man ought to abandon his profession because he feels just 
now as if he will never like to practise it. To many, perhaps to 
most young men, there comes at some time or other a period of 
dislike to the profession they have chosen, and that dislike often 
exists strongly in men whoa few years later are enthusiastically 
fond of the very same profession, and brilliantly successful in it. 1 
tell you, therefore, that it is not a sufficient reason for a man to 
abandon his calling because he has taken a dislike to it so long as 
he feels that if he could but work round to like it he might fairly 
expect to succeed. 

There are youths who enter offices, not so much as regularly 
articled pupils, to go through a long course of me but as junior 
clerks, and to whom the position and salary of an architect's 
assistant may be a better thing than they could hope for elsewhere. 
What | have said, of course, does not apply to such ; but it does 
apply, and very strongly I think, to all those of some little social 
standing, and accustomed to comfortable circumstances, who are 
regularly articled to architects. 

Responsible practice being then the thing for all or nearly all of 
us to look forward to, from first entering an office, much of what 

reparation and training is requisite may be sufliciently gathered 
om subsequent parts of this paper, where I shall try to describe 
what an architectural student ought to have made himself before he 
enters practice, and what he will have to do ; but I will here briefly 
refer to a few of the things which a good architect requires to know 
and to be—and which a student must constantly aim at. 

The profession of an architect demands of a man’s moral nature 
that he shall be upright, and he shall be firm, that he shall be pru- 
dent, and to some extent that he shall be brave. It requires among 
iutellectual qualities and habits of mind, first and chiefly, great in- 
dustry, then a plentiful share of plain common sense—a turn for 
drawing—a certain amount of ingenuity—good taste—and quickness 
of perception. As to an architect’s education, he requires to be 
generally at least well educated, and he cannot possibly be too highly 
80, and in all that relates to the use of the pencil and to his profes- 
sion he ought to be accomplished. Lastly, in habits he must be a 
man of business, an artist, and a workman, and in mind, manners, 
feelings and action, in fact, in everything a gentleman by nature 
and by culture. 

If to these qualities there be added a brilliant genius, so much the 
better; but it is so rarely the case that which is called genius 
results in anything better than a flippant disregard of all study and 
all rule, and in unreliable and fitful skill in some isolated departnient, 
with corresponding neglect of other parts of the profession, that 1 
am |far from anxious that any of you should suppose himself a 
genius, or value himself highly upon that distinction if he have 
reason to believe that it has fallen to his lom—remember the fable of 
the hare and the tortoise. 

Some of the characteristics I have named cannot be acquired, 
where at least the germs of them do not naturally exist. If you 
have no natural capacity for drawing, for example, and discover 
that after repeated efforts you cannot acquire & mastery over the 
pencil, you had better give up architecture. In the same way | 
think a fellow with no ingenuity, who had never contrived anything 
in his life, who ,had never as a boy or youth designed and made a 
mousetrap or a steam engine, or made models of stage coaches, or 
invented the perpetual motion, or contrived a turning lathe, or an 
electrical machine; in short, one who had shown no traces of the 
inventive and constructive faculty, would do well to hesitate as to 
his chance of success when thrown upon his own resources to 
devise means of meeting difliculties and emergencies, or to design 
buildings. 

The same observations will partly apply to one or two other 
qualities 1 have named, but the larger portion are so entirely 
matters of habit, while even the natural qualifications are capable 
of improvement by exercise to so great an extent, that have no 
hesitation in recommending them all to you for cultivation, 

Particularly cultivate industry—-work hard, and work often. Do 
not work constantly, for that will be bad for you; do not work 
listlessly—that will be even worse; but work energetically, and 
with concentration of mind during the time you devote to work, 
and when you want to relax do so, not by falling into a half 
mechanical, heedless, inattentive spirit, but by leaving off entirely. 




















I would strongly urge upon your attention common-sense, as a 
quality very capable of being improved by your own efforts; and 
the best way to gain this all-important distinctive is to think always 
about what you are doing. There is nothing so destructive to the 
success of a young man in an office as the habit of doing one thing 
and thinking of another. Fix your mind upon what you are doing, 
even if it be only sharpening a pencil, and aveid mooning and care- 
less work as you would poison. Whenever you cease to give your 
attention to what is before you you are getting harm instead of good, 
and are losing what may be golden opportunities, and gaining a bad 
habit instead. 

I have told you that you must make yourselves men of business, 
and have by that phrase implied a variety of qualities which there is 
hardly time to analyse, 

A zood man of business is orderly, methodical, prc 
active, and attentive ; he always does what he pr 


pt, punctual, 


s to do, and 








does it well, and he clearly understands his duty, and allows nothing 
whatever to prevent him from doing it. 
Now, if you young gentlemen will make a conscience of being 





punctual in your arrival at your places of business, will try to be 
prompt, active, and exact in the performance of what you have 
there given you to do, and will take the trouble exactly to under- 
stand your position and duties, and diligently to perform them, you 
will be going the right road to become good men of business. One more 
hint on this head you must bear with—Any man of business acting 
on his own account has frequently to direct and command others ; 
the only method of learning to command properly is by first yourself 
learning to obey. 

I told you that you must be gentlemen. What a gentleman is I 
am not going to try to explain; | may, however, give you the hint 
that two things are most desirable for the making of a true gentle- 
man, and that without them you cannot hope to do much good in 
this respect. The first is, that you should habitually associate with, 
and narrowly watch gentlemen; the second is, that you should have 
a good education and good general information. 

With regard to society, 1 would advise you all to cultivate any 
opportunities you have of visiting friends at whose houses you will 
meet good general society, and especially to frequent literary or 
artistic circles, if any such are open to you. I believe connection 
with this association and with the institute will be of great value in 
procuring you professional associates and friends, while travelling 
will do still more for you; not in the way, perhaps, of procuring 
you friends, but in setting you at ease in miscellaneous company 
and among strangers. 

It will be impossible here to go to a great length in describing to 
you the course of education you should pursue. Let me, however, 
first of all recommend you to make as much as you can of all oppor- 
tunities of seeing and sharing actual work in the oflices where you 
and, above all, of visiting buildings in progress, talking to the 
workmen, and narrowly examining the work. Let your leisure 
hours be regarded as a precious treasure of which a fair share is to 
be allotted to study connected with your profession, and observe a 
methodical plan in thus disposing of your time, arranging for each 
evening what you will do, in what order, and how long time you 
will spend over each thing. 

1 strongly recommend attendance upon a course of lectures, such 
as those of Professor Donaldson now are, and those of our warm 
friend, Professor Robert Kerr, no doubt will be ; and this not only 
on account of the actual amount of information you gain, but 
because you will have a systematic outline of the main facts relating 
to your profession so impr 
great help in subsequently clas 
you collect. 

As for objects of study and books, the new curriculum of the 
Institute Scheme of Examinations will point out to you what 
you had better study, and furnish you with an admirable list 
of books. 1 recommend you by degrees to mae acquaintance with 





are. 











sifying and remembering all the facts 


all those books, together with a little general reading and generally | 





artistic study, devoting a good deal of your time, however, especially 
in the early years of your study, to drawing, modelling, carving, 
and such other works as will make you thoroughly acquainted with 
architectural forms, how to draw them, and, if possible, how actually 
to produce them, with your own hands. ‘This practice will help 
you to cultivate what is of great importance to an architect, ie, a 
general familiarity with, and love for, ail the fine arts. 


sed upon the mind as to afford you | 





Of all employments for leisure, however, none is superior to 


learning to draw the figure from plaster casts or from life, and those 
who are wise will do well to devote a large proportion of time to 
this. Leigh’s school in Newman-street may be named as affording 
good facilities for this study, which, however, you can pursue under 
the best auspices, and without expense, by making yourselves 
students at the Royal Academy. 

Take notes, and make sketches, of whatever strikes you, and 
take care that your notes are clear enough to couvey to a person 
who had never seen or known the thing you put down a distinct 
idea of it, and that your sketches do the same thing, with the ad- 
dition of dimensions exactly taken and carefully applied. 1 think 
it a good plan also to date every such note and memorandum. 

1 cannot sutliciently impress upon you the vast, importance 
of aequiring the most intimate knowledge of the small details, 
alike of construction and of architectural form, and of all building 
materials. A good architect is always something of a workman in 
his knowledge of work, and a few months or a year speut, half of 
it in a carpenter's shop, and half in a mason’s yard, will be of the 
utmost advantage to you. 

Painters and sculptors have an immense advantage over us in 
being their own handicraftsmen, and good workmen in the various 
branches employed on a building will have very much the advan- 
tage of you when you get into practice, unless you, while yet stu- 
dents, make it your business to become very familiar with all the 
minutie of handiwork. One exercise that 1 would strongly reeom- 
mend you is to take a good and full specification for some work, 
read it over word by word, and line by line, and make a memo- 
randum of every word of which you do not understand the full 
force, and then never rest till, either on the building or in the oflice, 
you have got every one of those words so thoroughly explained to you 
that you will never for a moment hesitate at any one of them when 
you see it again. | fancy the majority of you will be rather startled 
to tind how long a memorandum paper you would fill the first time 
you try this, if you do it thoroughly. 

By all means accept any trials of strength in which you have a 
fair chance of success, but no others; and whatever you enter upon 
strive at with all your might. As soon, therefore, as you feel 
likely to sueceed (and on this point you had better take the advice 
of those who know you betterthan you know yourself) try early to be- 
come students of the Royal Academy, and later to compete tor and 
gain its silver and gold medal. Compete also for any prize offered 
by the institute, or by owr own or any other society which you 
think you ought to be able to get; speak or read a paper at this as- 
sociation, and, above all, when the Institute Examinations are esta- 
blished, set yourselves heart and soul to pass them. The value to 
you of these efforts is incalculable. 

Finally—and | place this study last that it may occupy a con- 
spicuous place—study buildings, Don't trace much; never steal 
designs, and never fill your pocket-books with surreptitiously 
obtained information, But on new buildiugs openly watch and 
sketch, and note all points artistic and constructive, but more 
particularly the latter, that you are fairly allowed to make your own ; 
and make it at once your pleasure and your business to take every 
opportunity of study ingancient buildin ‘There, and there only, you 
ean learn what will make you real architects, and the amount and 
kind of study you give to them will be the thing which wil 
determine, not perhaps the amount of practice you may ultimately 
obtain, but certainly the grade you will hold auoug your brethren, 

To young men in London Westminster Abbey afford 
haustible mine of architectural wealth, perfectly ace and in 
which the officers of this society can, | believe, procure admission to 
draw for any of you, and there is greatadvantage 
that you may easily get some of those more advanced than your- 


and put you a little in the way of 

















going there the 





selves to accompany you title 
how best to study with the pencil 

After a youth has, in this way, gone through his articles, there 
are two steps very essential to his being fairly jit to practise. The 








and the measuring rods, 











one is that he should visit one er more oflices, spending a longer or 
shorter time in each of them, so as to gain exp. ice, and to see 
different modes of practice, and the second is that he should travel. 
In visiting offices, however good the one where you were educaied, 
L would advise that you see the practice im ene or two others, 


selecting in preference the best oflices, even if it be necessary to 
enter them without salary; though a youth who has well employed 
his time of pupilage ought ordinarily to be able io commana some 
salary wherever he goes. 

As to travelling, it is most desirable that a good long tour 
be made, embracing as many as possible of the continental ¢ 
architectural renown, and extended to as long a time as yr 
For this no sacrifice that can honestly ; fairly be made siiould ve 
spared, and during this olde n harvest-t 
omitted to enrich mind and eyes, notebook and portfolio, with as 
much as the time will possibly allow, 
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To these two essentials I think I ought to add a third, of a very 
prosaic nature, but a very necessary one. I think no one likely to 
fall into a miscellaneous practice, especially in the country, should 
omit to learn the principles of taking out quantities and measuring 
up works, and to gain some facility in these branches; not neces- 
sarily with a view of furnishing bills of quantities to builders, but 
in order to be able to make preliminary and other estimates with 
accuracy, and to wind up the accounts of extras and omissions on a 
building with fairness and without difficulty. 

So much for preparation for practice. “Now let us consider the 
actual start into responsible practice —the transition from the 
student state into that of the architect—at least the would-be archi- 
tect. 

Many men, I think, postpone this step too long. And I believe 
that, of the two errors, a too early start is less likely to be fatal to 
success than a too long postponement of one. g 

The main essentials for success in practice are, first, to be com- 
petent; and, secondly, to have the reputation of being so. I have 
already told you that I think any one devoid of the natural giits 
necessary to success had better never enter the race at all. I have 
now to add that, so soon as these gifts have been sufliciently trained 
and strengthened, and enough of knowledge and of such experience 
as can be got from engaging on other men’s works has been obtained 
for a man to feel himself competent to act as an architect, the less he 
delays about trying {o gain a reputation the better. 

It is difficult to attempt to say what is the degree of information 
and experience requisite to enable a man safely to commence 
practice. ‘Those who have had the good fortune to have a good and 
rather prolonged general education may ordinarily safely commence 
after fewer years of special training than others; so that 1 do not 
think it any gain of time, while it is certainly a loss of everything 
else, to begin your profession very young. I believe a man who 
brings a studious and well-stored mind to the work may fit himself 
for practice in, perhaps, from four to six years, but that, ordinarily, 
from six to eight, or even ten years, are requisite for a man to gain 
knowledge or experience enough to begin on. This I know, 
however, that the quickest school is responsible practice on your 
own account. The sternest teacher is necessity, and that one learns 
more in three months, from one’s first work, than in three years 
from watching, or even engaging, in that of another man. 

A principal reason for advising that a start in practice be made 
as is prudent lies in the very arduous nature of the process 

getting into practice. It will probably be found by you incom- 
parably the hardest and most prolonged effort of your lives, and 
you should, therefore, engage in it with as few cares, as light a bur- 
den of years and responsibilities, and as unbroken a cirele of friends 
as you can command; fore very year you wait threatens to add to 
the weights and diminish the number of friends and helpers. 

Every year, too, that you become accustomed to the work of an office 
and the regular receipt of an income makes you less inclined than 
before to venture upon the uncertainties of a commencement of 
practice, and often makes you unfit for the amount of waiting and 
watching that must fall to your lot. 

Let me, then, urge you all, while remaining as improvers or as- 
sistants in offices, or as clerks of works, or so forth, for a certain 
time after your articles are completed, to treat all that as a portion 
of your preliminary or student life, and to look forward to actual 
responsible practice, if you are ever going to engage in it, as your 
real work, 

I would especially urge the undesirableness of incurring either 
expensive habits or pecuniary liabilities, which, though they 
may be easily discharged out of your income as a clerk, will de- 
stroy your peace and prosperity if you find yourselves passing into 
a condition where income may for a time be seriously diminished or 
totally interrupted. I believe many men who would have had a 
brilliant career had they started early, have never entered practice 
at all, or at any rate not till far too late in life, owing to their having 
remained too long in other people's offices, having become accustomed 
to the receipt of a comfortable salary, having under these cirewm- 
stances married, and having then been unable to encounter the pos- 
sibility of being obliged te spend a year or a couple of years with- 
out clearing a five-pound note, or having contracted habits cf self- 
indulgence which have unfitted them for encountering the$brunt of 
the battle of life. 

While on this subject, therefore, you will allow me to impress upon 
you thegreat importance of cultivating frugaland prudent habits, Itis 
not the amount of a man’s income, but the rate of his expenditure com- 
pared with his income, that makes him rich or poor, and everything 
which at this stage you can accustom yourself to do without is so 
much gained towards your future success. Try if you can, while in 
the receipt of a salary, to lay by a little money, at least enough each 
year to pay your expenses during a few weeks’ sketching in the fine 
part of the summer, and if possible a trifle to keep towards future 
emergencies, 

We will now suppose that a young student, after three or four 
years’ apprenticeship, a year on the continent, and one or two, or 
three or more years spent partly, perhaps, in a builder’s workshops, 
and partly in various offices as an improver or as an assistant, thinks 
of commencing practice. 1 think the first essential for him is that 
he must somehow have or get the means of procuring at least a bare 
livelihood, independent of any architectural conunissions whatever. 
Some men are fortunate enough to be able to secure this through 
the assistance of their parents or friends, or from their own property 5 
to those who are not I would recommend the adoption of some sort 
of work which can be done in their own chambers, and whieh is, to 
say the least, not inconsistent with their being architects on their 
own account. Measuring and taking out of quantities supplies this 

































| requirement with some, and leads a few here and there to abandon 


) architecture entirely and take to surveying, for which reason, and 
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builders, 1 do not think it so good as other thing 
on wood, lithography, writing for the press, short-hand writing, 
etchin; raving, tinting views, making perspective outlines, and 
the like. The best souree of income, however, and one which 
fortunately is very often available for a clever young man, is a 
partial connection with some oilice where he has been brought up 
and employed, aud in which some department of business has more 
or less fallen into his hands. V'rom some source, however, an income 
is essential, as an prchitect—in facet any professional man- can 
never hope to enter practice without passing through a period of 
reater or less length. in which he does nothing, or even if he docs 
wk receives nothing. It is also essential on another ground, 
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namely, that withoué some resource which will serve for a livelihood 
at least a young man cannot feel a proper independence of position 


| in treating with his first cents, and will, if hard pressed by them, 
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undertake work at rates below its reeogn 
may take him many years to escape from, or whi 
act injurioi on him through his whole career. 
shall have occasion to refer 

You ought, however, to contrive to dress well, as that 
a great effect upon your future success, and you ought to 
afford yourself a moderate amount of recreation. But it is more im- 
portant by far to avoid debt; that will be, if incurred, an effectual 
to your success ; and if there is no alternative you are better 
y and dull than gay in unpaid-for clothes, or merry upon 
borrowed money. 

Lhe next essential is what is called a connection, that is to say, a 
cirele of relatives, iriends, and acquaintances who shall know se 
much of you as that you exist, and that you have started as an 
architect—or an architect and surveyor, if you are competent to call 
yourself that—and who shall have a not altogether unfavourable 
impression of your personal character and profes | ability. 

sie tl by showing you the necessity of tl 
may, | k, take it that you will t that if a person neither 
knows you nor kuows that you are an architect, nor thinks well of 
you, he will not be likely to employ you; and I will proceed at once 
to refer to the sources from which your connection must be drawn; 
and here let me add that this question of future connection ought to 
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be from time to time in your minds from the very first, so that if 
there is a possibility or probability of any particular line or branch 
of practice being thrown into your way, you may specially prepare 
for it while yet a student. 

A man’s best friend is ordinarily his father, and of course the 
most valuable of all positions for a young man is to be son of 
an architect in good practice, and to be introduced by him to prac 
tice. This, howe ver, is a rare case, but to have a father living and 
influential and to have elder brothers in good positions in life is 
most valuable toa young man. I do not think that ordinarily other 
relatives are often of use, till after a man has got over the greater 
part or the whole of his difficulties ; and although men w ho have 
influential relatives often speak and feel bitterly because they are 
not helped as they think they ought to be, 1 really think there is a 
very easy and natural solution of the apparent unkindness, if 
we think for a moment of the circumstances of relatives. In 
the first place, then, relatives such as uncles, elder cousins, and the 
like, are ordinarily likely to rate you at below your real value. 
They knew you, perhaps, as boys, and remember you as such; 
they probably will almost forget the length of time in which you 
have been acquiring professional know ledge and experience 3 or, at 
best, they have the means of knowing it accurately, and will not 
rate it at longer than it has | ven, Which strangers may p ssibly do. 
Again, relatives are not as free to leave you or to expre ss displeasure 
against you if you do not please them as strangers are, for if they 
didso there would be a chance of a famil y quarrel; and many a 
man will sooner encounter the sort] of coolness which will be felt, 
because he puts architectural work into the hands of a stranger, 
passing by « relative, than place himself in the position of opening 
business relations with a young man, whose business capabilities 
are untried, and whom it will be impossible, in case of dissatisfac- 
tion, to dismiss without raising such a quarrel. Lastly, 1 regret to 
have to add that it only too often hap pens that young men will not 
exert themselves and do their very best for their relations as they 
will for strangers; and many persons knowing this, and aware of 
the great importance of having their business thoroughly well 
done, shrink from venturing to employ a relative, unless they 
actually know his business character to be thoroughly reliable and 
established. The same observations apply to old family friends, 
and the first part of them apply to all persons who knew you well 
when boys, and have known little of you since. All this class of 
friends must be looked upon as ultimately valuable, but as not 
ordinarily the first to be of service to you. 

I believe that the most valuable elements of a good connection, 
after a man’s father and brothers, are the personal friends and 
acquaintances of his father and mother, not only the most inti- 
mate, but also those who may be removed, or but seldom seen— 
old schoolfellows, old college friends and business acquaintances. 
These, if they have esteemed the father, be it half a century ago, 
will make acquaintance with the son with pleasure and 
will, and will feel little or none of the difficulty as to employing 
him which I have referred to as existing among relatives. ‘Then 
come your own personal friends; school and college friends, if 
they are themselves doing well, will often be most valuable to you, 
and so will casual acquaintances. In fact, it is well to remember 
that in the matter of connection your great point is to be oc ag 
and known to some extent favourably by a great many people, but 
that it is not at all essential you should be intimately known to all 
or any of them. Let me add also that it is as an architect you must 
be known if you want to get practice. The most extensive reputa- 
tion as the best drill in your rifle club, or the best dancer in twenty 
ball-rooms, or the best singer at your choral society, however many 
friends it may bring you, will bring you little business compared 
with the comparatively limited reputation as an architect. 

Let me add in the matter of connection that to be well and favour- 
ably known among members of your own profession is of great 
advantage to you in many ways, and that such a society as this 
association, and especially the obtaining a prize here or e Isewhere, 
will be of great value to you in obtaining professional acquaintances 
and distinction as well as professional knowledge. 
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v1) MECH. ANIC AL E} NGIN ,EERS’ SOCIETY. 
Mr. Francis Campin, ag in the Chair. 
December 5th, 1861. 
ON HYDRAULIC AND STEAM CRANES. 
By Mr. Arrnur Cuarman. 

Tue author, after a brief review of various cranes worked by 
horse-power and manual labour, proceeded to give a description of 
the first hydraulic crane constructed by Sir W. Armstrong, which 
was exhibited at a meeting of the Literary and Philosophical 
Society, held at Newcastle, where it was put into operation and con- 
nected with the town water pipes. It went through the several 
operations of lifting, lowering, and swinging in a very satisfactory 
manner. In the year 1846 an hydraulic crane was erected at the 
upper end of the “Neweastle quay. These eraues were afterwards 
introduced at Liverpool, and at the new dock at Grimsby. 

At Neweastle and Liverpool the supply was derived from the 
pipes communicating with the town reservoirs ; at Grimsby a tower 
was built for supporting a tank, into which water was pumped by 
asteam engine. In the former cases, the irregul: ity of pressure 
consequ nt upon the variable draught from the pipes for the ordi- 
nary purposes of consumption, proved a serious disadvantage ; but, 
at Grimsby, this was overcome, the tank upon the tower furnishing 
w separate source of power. But the erection of a tower, &ec., w 
formidable undertaking, and, as long as it remained a necessity, a 
further extension of the system could not be anticipated. 

In order to meet this diftie ulty, a pressure produced in a different 
manner was introduced by Sir W. Armstrong, possessing the advan- 
tages of being applicable in all situations ata moderate cost, enabling 
tlie size of the pipes and cylinders to be reduced, and affording a 
pressure of greater inte nsity than that which could be obtained by 
the tower system. The apparatus by which this is effected is termed 
the “accumulator,” from the cirewnstance of its accumulating the 
power exerted by ’ the e ngine in chargimg me being merely a reser- 
voir, giving pressure by instea ¢ *vation, and intended to 
equalise the duty of the engine, in cases where the power to be sup- 
plied is subject to great and sudden fluctuations. With regard to the 
pumping engine employed for charging the “accumulator,” the most 
approved form is that of two high-pressure cylinders, fixed horizon- 
tally, with double-acting pumps connected direct t to the pis ston rods, 
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A description of a crane worked by the *acemmulator then 
followed, consisting of an upright hollow post of cast iron, upon 
which, at the top, turns a crosshead, from which two wrought iron 
sides are hung, and fastened at the bottom by screws to # carriag 
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the crane; on the same carriage is fixed the jib, from the top of 
| ds of the crosshead are attached the tension rods. 
h the chain runs on its way down the post 

i » crosshead. ‘The works of thee le are 

ut covered. The mechanism employed 

lic press, with a set of sheaves used as 

the object being to obtain an extended motion 

comparatively short stroke of the piston. The 

fixed horizoutally, below the surface of the 

foot of the ¢ it is fitted with a 

» fixed sheaves; at the other end of the 

fix heaves—and a sheave is fixed under the 

» chain is made f to the end of the ram, and 

round the pulleys, and is then led rownd the 

id crane post, and along the jib to the load. 

I hie nexplained the action of the “ wecumulator” and 
crane, followed by a description of several steam cranes now in 
use, in Which he noticed a crane worked by friction cones, very wel 
adapted for light loads, and inexpensive in construction He then 
referred toa new description of crane, patented by Mr. Morrison, 





of Newcastle. This crane is direct acting, worked by a piston in 








the crane post, which is bevel 7 out to the require d diameter, yer its 
length made equal to the height the crane is required to lift. 

A crane, designe vd more especially for ships’ purposes, was con- 
structed by Mr. J. C. Evans, of Greenwich. In its construction, the 
chief points aimed at were compactness, facility of fixing, and 
simplicity in the mode of working. The boiler is placed close to the 
crane, and revolves with it ; and by making the top of the boiler of cast 
iron, with lugs forattaching the tension rods, it serves a double purpose 
of boiler and crane post. The bed plate upon which the crane and 
boiler are placed is fixed to the foundation plate by a centre bolt, 
which bears the upward strain, the downward pressure is taken by 
the rollers running on the foundation plate. This plate is solidly 
bedded on timber laid on the deck of the vessel, the crane is worked 
by a single oscillating cylinder, supported by brackets on the bed 
plate. 

A brief description was then given of a crane or hoist employed 
on board the Great Eastern steam ship, having a pair of oscillating 
eylinders fixed on the deck, working four drums by means of 
friction wheels, and taking the chains from four crane jibs, two on 
each side of the vessel, which could be worked independently, the 
engine being kept in motion. 





Dee. 12th, 1861. 
THE HADDON TUNNEL, 
By Mr. J. 8. Atres, CLE. 
Tue tunnel bearing this name is situated on the Midland Railway 
(Buxton Branch), about mnile from the romantic village of 
Rowsley, and has for its object the earsying of the railway unseen 
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one 








through the Duke of Rutland’s park at Haddon Tall. 
The tunnel consists of three parts, a main tunnel, 350 yards in 
length, and two exterior portions, technically called covered-way, 


together making a length of 706 yards. ‘The stratum traversed 
throughout is the shale overlying the mountain limestone, and there 
is a varving thickness of clay and drift on the surface. During the 
construc nal the covered-w several rather extensive slips have 
been oceasioned by this upper-crust of clay slipping off the shale 








beneath. The main tunnel was commenced Sept. 10th, 1860, by 
sinking a shaft about midway, and working a heading in both 
directions to meet those already commenced at the extremities. This 
being successfully accomplished, excavating to the full size of the 


tunnel was commenced in April, 1861, simultaneously at two points 
in the heading, and worked at each place in both directions. Ty 
this means four faces can be worked at a time. 

The timbering required is of great strength, owing to the down- 


ward pressure of the soil ; this is so he ivy, in some places, that 
18-in. crown-bars have been split in half. The “ lengths” are of 
12ft., and in each there are twelve crown-bars, two miners’ sills, and 


about thirty props, of various dimensions, besides rakers and poling- 
boards. The miners, having finished their work, the masons follow, 
and build in the side walls, which are of sandstone-grit, excellent in 
quality. ‘This stone is found in great abundance in neighbouring 
quarries. The walls are built in block-in-course masonry, one 
header and two stretchers. ¥ are backed up with 
rubble-work, in sandstone or limestone. The thickness of the work 
is, on an average, 2ft. 3in. 

A profile is erected at the end of each length to guide the mason. 
The bricklayers follow the 1 res are set, which are 
of great strength, and excellent in design. The arch, which is a 
semicircle, consists of five or six rings of bricks, as the ground 
may require it. These bricks are made on the contractor's premises, 
goodclay, fit for the purpose, being found adjoining the works. 

The covered v Way Is formed by ope ning the ground to the require d 
depth, 1 mail ling the side walls and arching, and filling in the ground 
above. ‘he side walls consist of sandstone of a + ty similar and 


hese courses 
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equal to that used for the main tunnel; they are built in precisely 
the same manner, Where the ground is low or loose, and not suf- 
ficient to counteract the thrust of the arch, strong counterforts are 


introduced, and the thickness of the side walls is increased. The 
walls being finished and centres set, the arch is turned. There are 
several sections of arch used ; the principal one is that of a low stone 
arch, having a rise of Gft. from the springing line. A semicircular 
arch of stone is also employed where the cutting is deep. Brick 
semicireles of five or six rings are also built where the exeavation 
is greatest; these are similar to those for the main tunnel, The 
thickness of the stone arch is in all cases 2ft. 

The main tunnel is on a straight line, and the covered ways on a 
curve: of 47 chains at one end and 40 chains radius at the other. 

















The gradient is an ascending one of 1 in 100 from Rowsley towards | 





Buxton. ‘The works are of an interesting and instructive character, 
and have been carried on, with very slight interruption, night and 
day. 

‘The tunnel is now so far advanced towards completion that it is 
expected to be finished the latter end of this month. 


SOUTHE WALES INSTITUTE OF ENGINEERS. 

A QUARTERLY meeting of the members of this valuable scientific 
institute was held in the assembly room of the Castle Hotel, Merthyr 
Tydvil, on Thursday, the 12th inst. The chair was occupied by 








| the president for the ir, Wm. Adams, Esy., of Ebbw Vale, and 
the vice-chair by W. Clarke, Esq., of Dowlais. There was a 
large attendance, including Thomas T[vans, Esy., Government 


| 





Inspector of Coal Mines for South Wales, J. Murphy (Newport), 
















| and vicinity of 


John Cox, R. Bedlington, P. James, Edwin Richards, Thos. IH. 

good, D. Llewellyn (Glyn Neath), N. B. Allen (Aberdare), 

. Waddle (Llanelly), 1. Huxham (Lianelly), Thos. Walters, jun. 

isea), W. Menelaus (Dowlais), — Turran, Josiah J. Richards, 

\ Jones, Evan Roberts, M. Moody, Brigden (Dowlais), 

— ( ‘hild, Edwin Martin, John Lean, FE. Martin, J. Naysmith 

(Abernant), Thos. Nixon (Merthyr), R. C. Fisher (Ystalyfera), 
George Asheroft, Edward Jones, E. Williams, secretary, &e. } 
Owing to the inability of Mr. R. Schmidt to attend the meeting | 


the discussion on his paper was adjourned until the next meeting, 


This paper (which is a most interesting one, and now printed in the | 









society’s Transactions) is upon “ Professor Zeuner’s Diagram for 
resp. a the Motion of the Slide Valve.” It is likely to produce a 
considerable and animated discussion when taken into con- | 
sideration, for .. as ag snes that another paper upon the 
same subject, by . W.C. Pearce, of Cyfarthfa, will be read at the 
| next mm a i 1 secretary thi read a ve ry long but ex- 
ceedingly interesting and useful “ uyper on “The Sanitary Con- 
dition of Mines,” by Mr. Mark Fryer, of Glasgow. The writer 
expatiated at considerable henge upol the wivantages of proper 
ventilation, considering the large nun ther of men daily and nightly 
employed in the coal mines of Great Britain and Lreland. Every 
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of the matter or wtratifications which 30 
gases were emitted by the cutting. The paper “then treated of the 
several means at present adopted for clearing off the noxious gases, 
and entered upon scientific data to } ve what amount of pure air 
Was necessary to dilute and nder harmless the various noxious 















gases. Referring to the accidents caused by explosions, Mr. Fryer | 
observed that, notwithstanding the loss of life by sea was large, it 
had been ascertained that the loss of life in mines was considerably 
greater. ‘The sanitary condition of pits m the north of England 
vas, cenerall peaking, much better than in Wales, and he hoped 
that colliery prictors would adopt the means—scientific means— 
in their knowledge and power to ventilate the pits under their 
control. The paper was ordered to be printed in the Transactions 
of the institute, and will be diseu 1 at the next 1 ing A vote 
of thanks was awarded to Mr. F P paper Mr. A. 
Mur ak sg upon the * Penal “was not re- 
ceived in time readin tponed until the 
next quarterly meeting Ve able eee 3 were then 
read by Mr. G. Ashcroft on A Plan to luprove Canal Locks, and to 
tender Canal Cc re less Costly,” and by Mr. ~, bb. Steel on 





not discussed, being ordered 


The 





* Giffard’s satires papers were 


to stand over until the next meeting, to allow of the publication in 


the Trans: actions. This ¢ wubelil the business, the manor, how- 

ever, first adopting a resolution to the effect that a complete copy of 
the proceedings of the institute should be presented to the Merthyr 

Library. In the evening a large number of the members and frie nds 
of the society dined together at the Castle Hotel, the evening being 
most agreeably spent. [We must not omit to mention that, during 
the meeting of the institute, a Mr, Evans, from North Wales, ex- 
hibited an improved miner's safety lamp, which was greatly admired, 

both for its novelty and simplicity of design. The lamp is made of 
glass, with holes ‘perforated at the bottom; and as the miner ap- 
proaches the ean gases, the diminution in the size and power of 
the light will warn him of his danger, and be an effectual admonitor 
that, if he persists in going in the same direction, the light will be 
extinguished, and, as a natural consequence, death ensue. ] 





NEW BLACKFRIARS BRIDGE. 


1¢ last meeting of the Court of Common Council the report 
new brid_e at Blackfriars 


Ar tl 
of the committee on the subject of the 
Was read, 

It appeared to the committee, after mature deliberation, that 
the best mode of satisfactorily answering the reference was to 
request the most eminent civil engineers to send in designs and 
estimates for the contemplated structure. Accordingly, invitations 





for that purpose were forwarded to Mr. P. W. Barlow, Mr. 
G. P. Bidder, Mr. Joseph Cubitt, Mr. John Fowler, Mr. Jolim Hawk- 
shaw, Mr. Thomas Page, Sir John Rennie, and Messrs. Walker, 





Burgess, and Cooper, accompanied by an intimation that, having 
regard to the Royal Commission then sitting for embanking the 
Thames, and to the probability of an embankment being carried 
out to some extent, it was essential that provision should be made 
for that contingency in the designs forthe new bridge. They were 
also reminded that the London, Chatham, and Dover Railway Com- 
pany had submitted to the Corporation of London a plan for the con- 
struction of a railway bridge across the Thames to the eastward of 
Blackfriars bridge. Subsequently, applications were received and 
complied with for permission toendin designsfrom Mr, R. P. Brereton, 
Mr. James Brunlees, Mr. ‘Thomas Greenhill, and Mr. R. W. Mylne, 
The committee considered it prudent to leave the jadgme ni and 
taste of the scientific pena all invited to compete wholly uncon- 
trolled and unfettered, so as to obtain the most original suggestions, 
and afford each an opportunity of explaining the reasons which had 
guided him in the preparation of the design, Their anticipations 
had been fully jestitied by the results, and in every instance the 
engineers had satisfactorily shown they had carefully considered the 
most important requisites in connec tion with the subject, namely 
the approaches to the proposed new bridge ; the roadway and foot- 
way over it; the provisions for the navigation of the riverin the 
headway and waterway under the various arches; and otherwise 
in providing for the progressive increase of traffic in the locality 
of the bridge, and for the temporary traffic during the erection 
of the new structure. The designs submitted were twenty in num 
ber, and comprised four for a stone-bridge, five for one of 
wrought iron arched, one for a wrought iron girder bridge, nine for 
” cast iron arched bridge ; and one for an iron bridge, but not 
clearly indicating whether of wrought iron or cast. The designs 
sent in had been exhibited for several months at Guildhall. 
‘Those for a granite structure were submitte d by Sir John Rennie of 
three arches, the centre span being 2% lXin.; Mr. George Rennio 











so 





of five arches, the centre span being 1 150ft. ; Mr. George Rennie, 
another, of five arches, each span being 125ft., and Mr. R. W. 
Mylne, of five arches, the centre span being 156ft. Gin. Tho 


designs for a wrought iron arched bridge were those submitted by 
Mr. John Fowler, of three arches, with a centre span of 275ft.; the 
same gentleman, one of five arches, the centre being 185ft.; Mr. 
John Hawkshaw, of three arches, the centre and other spans being 
200ft. each; the same gentleman, one of five arches, the centre 
and others being 145ft. each ; and Mr. P. W. Barlow, of three arches, 
the centre being 250ft. The design for a wrought iron girder 
bridge was submitted by Mr. R. DP. Brereton, of five openings, the 
centre being 220ft. Those for a cast iron arched bridge were sent 
in by Mr. Thomas lage, of three arches, having a centre span of 
280ft.; the same gentleman, one of five arches, with a centre span 
of 156ft.; Messrs. P. Bidder and Edwin. Clark, of five 
arches, each being 172ft.; Mr. George Rennie, of five arches, with a 
centre of 160ft.; the same gentleman, of five arches, with a centre 
of 175ft. ; anothe x, of five arches, having a centre span of 180ft. ; 
Mr. It. W. Mylne, of five arches, with a centre of 166ft. Gin. ; 
Mr. — Cubitt, of five arches, having a centre span of 150ft. ; 
and Mr. James Brunlees, of five arches, with a centre of 172ft. 
The remaining design for an iron bridge was submitted by 
Mr. ‘Thomas Greenhill, of seven arches, having a cebtre span of 
120ft.; with a tube for a railway, and he stated that it might bo 
converted into a five-arched bridge. During the considera- 
tion of the several designs the committee had regard to the 
length of time necessarily occupied in the construction of a 
bridge of stone more than of one with iron arches, and to the facts 
that the depth required at the crown of the arches of a stone bridge 
would ,prejudicially affect the gradient of the approaches and road- 
way of the bridge, and that the cost of a stone bridge was in all 
cases so much more than of those of iron; and they came to the 
conclusion that it was not desirable to adopt a design for a stone 
bridge. They hold it essential to preserve the present lines of ap- 
proach to the proposed bridge on the north and south sides of the 
river, and that the centre line of the new bridge should correspond 
with the centre line of the present approaches. Adverting to the 
circumstances that London has become augmented in population and 
extent exceeding that of any other European capital ; that its wealth 
has increased in far more than a proportionate rate ; that it is the 
seat of government and legislation; and that in the exact locality 
Blackfriars were being constructed the termini of 
most important railway undertakings which would lead to an in- 
of traffic the amount of which could not be over estimated, the 
comanltte e are of ay that great urgency exists for all municipal 
and local authority to be energetically exerted to provide for the 
obviously certain and enormous requirements that will shortly arise 
for traflic accommodation. Actuated by these considerations, and 
desiring that the city of London should hold its place, deservedly 
eminent as it is for the useful exercise of its ancient municipal rights 
in the promotion of the comfort and convenience of the public, which 
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are to be partially secured by the provision of proper means 
of intercommunication from one part of the metropolis to 
the other, as well for purposes of social as commercial and 


manufacturing pursuits, they think that the present opportunity 
should not be lost of maintaining a well-earned reputation ia con- 
tributing —— to the arehitectaral decoration and beauty of 
the metropolis, of which even at this day so many exquisite and 
perfect examples are to be found in the city of Loudon, They are 
also fully impressed with the actual necessity for providing abun- 
dant facilities for the navigation of the river; for the transit of 
merchandise, and for passengers by road and footways. They have 





likewise had due regard to the time within which the proposed 
structure may be erected, and they submitted for the approbation of 
the court the desiga of Mr. I’. Page for a bridge of three iron arches, 
on granite piers, believing it to be best calculated to meet the re- 


quirements of the public. No disturbance of the traflic would arise 
during its construction, provision for that being made without a 
temporary bridge; and Mr. re had estimated the expense of 
executing the whole of the requisite works at the sum of £245,000, 
‘They cannot, they say, but acknowledge the manifest grandeur of 
tyle and be auty ot the propose d structure, which they deem worthy 
in all respects of +. reat municipality. ‘They, therefore, recommend 
the design ol awe for adoption, omitting, however, the sculptured 








Mr. 1 
ornamental g groups on the piers, such being merely suggestive that the 
cor poration may at some future time, if su minded, in so COUSpiCuoUus 
and suitable position, have the opportunity of commemorating any 
event or circumstance of national importance, ‘They also recom- 
mend that im the event of the court adopting his design, Mr. Page 
be retained as the engineer to superintend the requisite works. 
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Messns. Beyer, Peacock, axp Co., of Gorton Foundry, Man- 
chester, havea sketch made twenty-six years ago by Thomas Turner, 
now one of their workinen, of a steam whistle ry the Dowlais Tron- 
works, South Wales, where it was invented and applied by William 
Stephens, in 1833. Turner had been sent down by Messrs. Sharp, 
Brothers, and Co., to put up some shafting, and brought back the 
sketch to Manchester. Ilis foreman, Mr. Rose, now engineer at the 
Crystal Palace, showed itto Mr. Fyfe, of the Liverpool and Man- 
chester Railway, who adopted it for his engines, and from thence it 
soon found its way inte general use. 


CATES STEAM BOIL ERS. 

Tuts improvement, by Henry Cater, of the Grove Boiler Works, 
Southwark, relates to the construction of steam boilers. 

In carrying out the invention it is preferred to construct the 
boiler of a cylindrical form, and place it vertically. The fire-place 
is situated in the centre, and at the lower part of the cylinder, and 
may be made to taper upwards. ‘The fire-place will thus be sur- 
rounded by a water space, except at the opening through which the 














fire is stoked. ‘The heated gases and flame from the fire rise up and 
strike against 1! side of the upper part of the boiler, and, 
instead of passing directly away to the exit flue, they are conducted 
down vertical thie pipes, which pass through the water space that 
surrounds the tire, and into a smoke-box, which may be surrounded 
by a water space, and this, being the coolest part of the boiler, may 
also be used as a mud space to catch and retain sediment. 

The illustration represents a vertical section of the boiler. a, a, is 
the outer casing, which is of a cylindrical shape: at, a', is the inner 
casing, which i Tun “af Bod a conical form; 4, 6, is the 1tive-place 
or furnace ith suitable tire and ash-pit doors at 
band The L heated ¢ f he tire rise up in the 
conical space above the tive-bars, and cireulate in the fire chamber b3 
above, from whexce they pass down the tubular flues ¢, ¢, ce, e, Which 
extend through the water Space im the lower part of the boiler, and 
are arranged in an annular series round the conical space b4. The 
yases from the five, upou issuing from the lower ends of the flue 

itely escape into 
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tubes ¢, ¢, cr in wuaular simeke box d and ulti 
the chimney W e seen that the boiler is divided about mid- 
way into two yrts by the fire chamber 6% The lower part is 
entirely filled w Upper part partially so, a space 

ing, however, left te contain the steam, In order to cause a per- 
fect circulation the water in the boiler the upper and lower parts 
communicate with each other by means of the short water tubes e!, el, 
water space J, fA safety valve g, of any 








water, and tie 





as well as th* wunular 
suitable constructi 





n, Is placed vn the top of the boiler. 
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OF COLLECTING AMMONTA. 

























































































Tus invention, by J. A. Manning, of the Inner Temple, relates 
to a mode or method of collecting and obtaining ammonia from what 
have been hitherto waste gases arising from the combustion of coal 
in the manufacture of coke, and from the combustion of fuel in 
factories, foundries, and in other situations or processes wherein 
coal is largely consumed ; and it consists in vaporising the effluent 
or escaping gases as they leave the furnace and ascend the main 
chimney or shaft, by the introduction therein, or the admixture 
therewith, of a jet or jets of steam. This steam, after it has become 





charged with the ammoniacal;and other gases with which it will | 


combine, or by which it becomes impregnated, is condensed by 
passing it through or into suitable condensers or refrigerators so 
that an ammoniacal liquid may be obtained from which sulphate of 
ammonia may be manufactured by the ordinz ury or any other suitable 
process for preparing that salt from ammoniacal liquor. 


Fig. 1 is a front end elevation of one modification of the gf 
ratus; Fig. 2 isa sectional elevation taken at right angles to Fig. 1; 
and Fig. 3 is a partially sectional plan of the apparatus correspond- 
ing to Fig. 2, the section being taken at the horizontal dotted line 
a, % in Fig. 2, 

A cylindrical wrought iron chimney, shaft, or flue A is erected 
vertically upon a brickwork base B. This brickwork forms a base 
chamber for the primary reception of the gaseous matters which 
arrive by the horizontal duets C, D. From this receiving chamber 
the gaseous matters ascend the shaft or chimney A, an artificial 
draught being created when necessary by the revolution of the 





| 


fan BE, carried upon a short horizontal spindle on which is adriving | 


belt pulley F. ‘This fan is contained within an external case G, 


carried by the chimney, and its vanes project to about the vertical | > C Ps 
| vast machines will be set to work on the north side also. Progress 


central line of the chimney, so that when driven ata high rate of 
speed in the direction of the curved arrow an upward current is 
produced within the chimney, and this artifically-produced draught 
is particularly useful when the fires are first lighted, although 
in actual practice it has been found that it ean occasionally be dis- 


| 


pensed with by using merely a steam blastor jet. Thesteam is brought | 


from a boiler or other steam reservoir by the pipe H, on which is a 
stop-cock or valve I. The steam passes through this valve up the;ver- 
tical pipeJ, which pipe enters by a bend at K into the upper part of 
thechimney A, and terminates ina blast orjet piece at L. This steam 
jet produces a powerful draught in the chimney, and the ascending 
smoke or gaseous matter at once commingles with the steam, and 
the entire gaseous a duct is at once carried, in the form of vapour, 
up into - conical top M of the chimney, and thence by the sur- 
mounting bend N to the condensers contained in the large vertical 
refrigerating tube or vessel O. An annular trough or gutter P is 
fitted in the interior of the chimn: y A for the purpose of catching 
any liquid of con lensation which may trickle down the sides of 
the conical head M of the chimney A. Whate ver fluid is detained 
here is at once conveyed by the pipe ( to one of the condensers in 
the vessel O. ‘The vessel O is kept fully supplied with water 
by the bottom hy mtal pipe Ry furnished with a regulating stop- 
cock &, and the discharge of the used water takes place by the verti- 
cal pipe ‘T, the he vated or spent water bi passed off to a proper 
receiver at U. ‘The surmounting bend N, leading from the 
chimney A, terminates at V in the upper spherical condensing 
chamber W of the series in the am ©. The portion V of the 
bend N is passed for a considerable distance into the interior of this 
upper spherical condensing ¢ benaber Wand it has suspend 7 from it, 
by small bracket holders, a concave dise X to act as a spreader 

diffuser of the ysssi Vapour and gis 31 3 in this veper 
sphere W the } current is partialty conde used or reduced in 
temperature, and the current passes onwards by the pipe Y, wh icl 
is titted, like the portion V of the bend N, witha suspended ce 
dise Z set in the rior of the second sphere a. There the « Liffusic m 
and condensation go on still further, aud th ting pipe b con- 
ducts the current further domwuesieteth a sc ¢ In the inte- 
rior of the sphere d. ‘The connecting pipe ¢ again conveys the products 
























, to the bottom condensing sphere 7, which is formed and fitted in every 
way in the same manner as the other spheres. The condensing details 
may obviously be of various shapes and variously arranged both as 
to seriesand number. The terminal pipe g is entered by a stufling 
box A through the top of the tank or reveiving reservoir 4, supported 
upon the brickwork or masonry foundation 7. In this way the steam, 
charged with the ammoniacal and other gases arising from the com- 
bustion of the coal, is condensed, and the ammoniacal liquid is 
deposited in the tank i for after treatment, according to the ordinary 
or other manner of obtaining sulphate of ammonia from{ammoniacal 
liquor. A door K is fitted in the end of the tank for the purpose 
of obtaining easy removal of floculent, sooty, carbonaceous, or other 
solid deposit arising in the process. ‘The pipe /, governed by astop- 
cock, is fitted upon the tank for the conveyance therefrom of the 
ammoniacal liquor, as represented in the illustration, to the still or 
other apparatus employed in the conversion of the liquor into sulphate 
of ammonia. The pipe m, on the top of the tank, is for the convey- 
ance of the carburetted hydrogen and other gaseous bodies, apart 
from the ammoniacal liquor, for separate treatment and use, as may 
be deemed advisable. In this process the whole of the gaseous matters 
arising from the combustion of the fuel are utilised to the utmost 
extent as the whole apparatus is closed and virtually sealed up. 








Tne Great Mont Cents Works.—We have received a copy of a 
letter from M. Sommeiller, who is directing in chief the great works 
connected with the perforation of Mont Cenis, which states that 
everything is proceeding satisfactorily. Hitherto the boring has 
been carried on only at the south end, but in January or February 


is now being made at the rate of about seven feet a day, and this 
speed will be doubled by February ; but it will take at least six 
years more to accomplish this extraordinary and almost superhuman 
task. 

Rennie’s Manvat Sxitt.—A curious illustration of his expertness 
at smith work occurred during a journey into Scutland, when on 
a way to visit the Earl of Eglinton, at Eglinton Castle. He went 
by the’ stage-coach, in company with some Ayrshire farmers, and 
one or two rather important “ Paisley boddies "—a name applied, 
in the west of Scotland, to a person belonging to Paisley. When 
re over a very bad piece of the road, the jolting was such as 
to break the axletree of the coach, and it came to a stand on asolitary 
moor, With not a house in sight. Mr. Rennie asked the coachman 
if there was any blacksmith near at hand, and was told there was 
ove a mile or two off. © Well, then, help me to carry the parts of 
the axle there, and [I'll see to its being mended.” The blacksmith, 
however, was not at home; but Mr. Rennie forthwith lit the forge 
tire, blew the bellows, and, with the rather clumsy assistance of 
one of his fellow ~passengers, he Ve ry soon welded the axle in 
a workmanlike manner, helped to carry it back to the coach, and 
after the lapse of a few hours the vehicle was again wheeling along 
the road towards its journey’s end. Mr. Rennie’s fellow passengers, 
who had been communicative and friendly during the earlier part 
of the Bi uurney, now became very reserved, and the “ boddies 
specially held themselves aloof from “ the blacksmith,” who had so 
y revealed his calling by the manner in which he had mended 
roken axle. Arrived at their journey’s end for the day the 
lers separated, Mr. Rennie proceeding onwards to E 















Next morning, when sitting at breakfast with 
vant entered to say that a person outs le desir 
ith the earl * Show him mn «3 
ito be one of Mr. Re snnie’s fellow-trav 
were his surprise and confusion at tin line 
smith” of the preceding day breakfasting with my ee i! The earl 
was much amused when Mr. Rennie afterwards described to him: the 
incident of the mending of the broken axle—Lives of the Engineers. 


By Samuel Siniles. 
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HOMERSHAM’S ENGINES AND IMPLEMENTS FOR PLOUGHING. 





*ommeeruuT. 








Tuts invention, by W. C. Homersham, of Adelphi-terrace, of 


| ALLEN’S STEAM AND WATER-TIGHT JOINTS. 


improvements in engines and implements for ploughing and culti- | 


vating land, consists, in the first place, in making one or more of the 
travelling wheels of portable engines in the form of hollow discs, so 
as to adapt such wheel or wheels for containing water in substitution 
for the ordinary tender. These wheels are constructed with an 
inner and an outer disc, forming together a water chamber, and are 
furnished with a pipe for the purpose of delivering the water as 
required during their revolution into a tank or cistern fixed on any 
convenient part of the boiler. 

The invention consists, in the second place, in the insertion of 
vertical partitions in the body of the boiler, extending upwards through 
a portion of the steam space, for the purpose of dividing the water 
space so as to prevent the water from being thrown to one end of 
the boiler when the engine is travelling up or down hill; also for 
the purpose of causing the water, when fed into the boiler at the 
smoke box end thereof, to come in contact with heat at the greatest 
distance from the furnace, thereby economising the consumption of 
fuel. A valve is inserted in each partition, by means of which a 
communication may be opened between one water chamber and 
another when desired through suitable gear worked by a handle. 
‘These valves are kept open when the engine is standing, or when 
it is running on level ground. The partitions in the water space, 
and the arrangement for feeding the water into the boiler so as to 
bring the water of the lowest temperature in the boiler in contact 
with the heat nearest the chimney, may be applied to other forms of 
boilers and their seatings. 

The invention further consists in adapting and applying ropes or 
chains, covered with beads of cast iron or other suitable material, to 
convey the power of the engine to the travelling wheels, so as to 
render a portable engine self-propelling. The ropes so covered 
work into V pulleys of suitable form, which it may be preferable to 
line with lead or other soft material. 

Fig. 1 is a side elevation of a portable engine with the improve- 
ments applied thereto, and Fig. 2 is a partial end view, with one of 
the wheels for containing water, shown in cross section. ‘'he wheel 
is constructed with two discs A, A, forming a water chamber B, and 
is furnished with a pipe C, with an open mouth at the outer end 
(shown by dotted lines in Fig. 1), for the purpose of taking up the 
water as the wheel revolves, and conveying it to the pipe D in tha 
axle, whence it is delivered to the feed cistern of the boiler. The 
quantity of water allowed to pass through the pipe D is regulated by 
the plug E. 

In Fig. 1 arealso represented by dotted linesat F, F, the vertical par- 
titions in the body of the boiler, by means of which the water space 
is divided so as to prevert the water from being thrown to one end 
of the boiler when the engine is travelling up or down hill, and 
also to cause the water, when fed into the boiler at the smoke-box 
end, to come in contact with the heat at the greatest distance from 
the furnace. G, G, are the valves, inserted one in each partition, 
and worked by suitable hand gear, for the purpose of opening a 
communication between one water chamber and another when 
required. ‘lhe partitions F, F, and the arrangement for feeding the 
boiler in the manner above stated, may be adapted and applied to 
other forms of boilers and their seatings. The boiler may also be 
raised on its fore carriage, by means of a screw or other suitable 
mechanism when the partitions are not inserted, in order to prevent 
the water from being withdrawn from the heating surface at the 
fire-box end, when the engine is travelling down hill. ‘The engine 


is guided by means of the bar I, connected to the fore carriage, the | 
inner end of which bar is acted upon by a worm driven by suitable | 


gearing, shown by dotted lines in Fig. 1, or the outer end is acted 
upon by horse-power in the usual manner. 

Fig. 3 is a section of a portion of one of the Y-pulleys used for 
carrying the rope by which the power of the engine is transmitted 
to the gearing of the driving wheels. I shows the sectional form 
of the Y-pulley; K, K, are the sliding clips fitted into grooves, and 
working within the inclines I, I, and bearing on the loose ring L. 
It will be seen, by reference to Fig. 1, that as the rope M presses 
on the sliding clips KX, K, they will be brought together, and thus 
caused to grip the rope for a distance of about a fourth of the cir- 
cumference of the pulley, the sliding clips at the same time being 
placed in the position either to receive or to liberate the rope at the 
required points, without causing’ any transverse strain on the rope. 
This rope sets in motion a shaft at the front of the boiler, on which 
are two clutch boxes and pinions, the latter gearing with wheels 
lixed to the driving wheels. The clutch boxes allow of either 


driving wheel being thrown out of gear when required in passing | 


round corners. ‘The same arrangement for giving motion to the 
rope may be adapted and applied for working a traction rope in 
steam cultivation, or for other purposes. 





Tus invention, by Horatio Allen,* of the Novelty Works, New 
York, consists in the application of rings or short tubes of com- 
pressed pine or other wood for the formation of steam and water- 
tight connections between tubes and plates, such as are used for 
surface condensers, and all such apparatus in which tubes are 
employed for conveying water, steam, air, or other fluids or gases 
through enclosed chambers, from which it is essential that such 
water, steam, air, or other fluids or gases should be excluded. For 
this purp se the circular holes in the plates into which the tubes 
are to be fitted are made of a larger diameter than the outside 
diameter of the tubes, and into the annular spaces thus formed are 
placed rings or short tubes of compressed pine or other wood, the 
length of which rather exceeds the thickness of the plate, 
and which in their compressed state fit casily into the 
above-mentioned annular spaces. When steam water, or any 
other fluid, is afterwards admitted and comes in contact with the 
rings or tubes of compressed wood, these endeavour to swell out 











_—_" 
FIG. 4. 


to their natural dimensions, and thus the portion that is between the 
tube and the plate is caused to press tightly against the same, whilst 
the portions projecting beyond the plate swell out to the full extent, 
forming a shoulder on either side of the plate, and constitute thus a 
perfectly water or steam-tight joint. In cases where neither water 
nor steam are brought into contact with the compressed wooden rings, 
these may be impregnated, when in their place, with oil or any 
substance that will cause them to expand. The before-mentioned 
wooden rings or tubes are, in the first instance, turned to asomewhal 
targer outside diameter than the diameter of the hole in the plate, the 
internal diameter being the same as the external diameter of the 
tubes of the condenser or other apparatus. They are then placed 
upon a mandril of the s me diameter as the tube of the condense: 
or other apparatus, which mandril passes through a gradually con- 
tracting circular die, the smallest diameter of which corresponds 
with the diameter of the holes in the plate of the e- ndenser or 
other apparatus; the wooden ring or tube is then forced forward 
on the mandril, and in passing through the above-named die it 
becomes gradually compressed until, on issuing from the die, its 
| exterior diameter is equal to that of the holes in the plate of the con- 
denser or other apparatus into which it is to be placed, as herein- 
before described. ‘These rings or tubes uf wood, may be compressed 
by any other suitable contrivance. 

In the illustrations Figs. 1 and 2, are a side and end view of 
one of these rings or tubes of wood before having undergone com- 
pression ; Figs. 3 and 4 show a side and end view of the tube after 
compression ; Fig. 5 shows a section of the plate A and tube B 
of the surface condenser or other apparatus with the compressed 
wooden ring or tube C inserted: and Fig. 6 shows the same with 
the ring or tube C saturated with moisture or other suitable sub- 
stance, whereby it is caused to press tightly inst both the plate 
A and tube J}, and at the ends, where it is not confined by the 
plate A, the ring or tube C swells out to its natural size, thus form- 
ing shoulders c, c, on either side of the plate by which the joint 
is rendered perfectly water or steam-tight. Should such a ring 
| or tube become defective or leak, this is easily remedied by 
| driving it in with a chisel and replacing it with a new one. 














Tue survey of a parallel of north latitude running through Ireland, 





England, Belgium, Prussia, and Russia, is nearly completed, and the 
accurate length of a base line stretching from the west coast of Ire- 
land to the Ural Mountains will very shortly be ascertained. his 
will be the greatest feat in trigonometrical ‘surveying ever accom- 


plished. In order to triangulate the country along the parallel 
stages 70ft. high have been erected on the continent by the Royal | 


Engineers. The triangulations for the purpose of ascertaining the 
length of the base line will be calculated at the Ordnance Survey 
Uttice in Southampton. 


* Mr. Allen was the builder ef the engines of the Adriatic, and several 
others of the former Collins line of steamers. 


A prospectus has been issued of the Amman (Aberdare) Colliery 
Company, with a capital of £100,000, in £10 shares, ‘The object is 
| to purchase and work certain collieries, comprising 800 acres, in 
Glamorganshire, with railway access to the port of Cardiff. The 


| coal produced is stated to be especially adapted for steam purposes. 





GARDINER’S CONSTRUCTION OF SPRINGS. 

Tuts invention, by P. G. Gardiner, of New York, U.S., relates to 
springs adapted for railroad cars and other purposes, and consists in 
constructing them in the following manner :—One form of spring 
is made by combining a dished cup or piece of metal with a series 
of concentric steel dises to ensure their effective action by excluding 
dust and water therefrom; the aforesaid series of discs is formed of 
different diameters, and they are arranged either in single plates 
or two together, and placed over a ferrule, holes being made through 
them for that purpose, so that tho ferrule only acts upon the dises 
near the centre thereof. By this arrangement the series of discs 
when under compression have liberty of free expansion near their 
central hole, which renders a spring thus formed soft and easy when 
in use, whereas were the discs clamped or rigidly connected together 
in the middle, as commonly practised, they would be non-elastic at 
such part; the aforesaid dished cup rests upon the outer rim of the 
largest steel disc, and is formed with a lip to exclude dust and water 
from the discs, as before stated. The series of dises are connected 
together and to the dished cup and ferrule aforesaid$by a bolt pass- 
ing through same, and tightened by a screwed nut. 








Another mode of constructing springs, according to this inven- 
tion, consists in combining together a scrics of corrugated, conical, 
or dish-shaped dises of steel of different diameters ; the corrugations 
may be made either radial or originating at or near the centre of 
the plate, and proceed to the periphery thereof in a voluted curve. 
It is proposed to place a soft or malleable substance, such as felt, 
cloth, lead, india-rubber, gutta-percha, copper, or their equivalents, 
between every two disc plates to give a solid bearing to the series 
of plates; these plates are passed over a ferrule, as in the first 
described spring, but instead of using a dished cup, as there de- 
scribed, it is proposed to connect another series of corrugated dise 
plates, similar to those lastly described, by means of a bolt and nut, 
as before stated; the edges of the larger discs will thus bear upon, 
and the corrugations fit into each other, and thereby exclude dust 
and water. It is also proposed to place a thick ring of india-rubber 
in the space between the two series of disc plates, so that when 
under extreme pressure the india-rubber shall serve as a cushion, 
If desirable, and when a great amount of motion of the spring is 
required, two or more springs of the above construction may be 
connected one above the other by one long bolt passed through all 
of them, and tightened by a screwed nut. 

Figs. 1, 2, 3, 4, 5, and 6 represent railroad car springs formed by 
the combination of dished cups with a series of concentric steel 
discs. Fig. 1 represents the spring under pressure, and Fig, 2 when 
at rest. A, B,C, D, are concentric dise plates of steel of unequal 
diameter, either single or duplicated, ‘These dises are placed loosely 
on a ferrule E, shaped in such a manner as only to act near the 
centre upon said steel plates, By this arrangement the discs form- 
ing the spring are when under compression allowed free expansion 
near their central hole, whereas, by using dises clamped or firmly 
screwed together in the middle, it has the tendency to make them 
rigid and non-elastic, counteracting thereby what is required to 
make a spring soft and easy. Over the steel dises a dish-shaped 
cup F is placed, resting on the outer rim of the largest steel dise A, 
and provided with a lip w projecting some distance below these 
dises A, coulining the cireumference of said dises firmly, and form- 
ing a joint sufliciently tight to prevent the entrance of dust, water, 
or any other substance detrimental to the successful action of the 
spring. The ferrule FE and cup F are connected together by a 
bolt G, to prevent the different parts from falling apart. ‘lhe inside 
of the dish-shaped cup F, in Figs. 1 and 2, is made convex, by 
which arrangement when the spring is loaded or compressed, and 
consequently the steel dises bend the point of contact, or that point 
where the dish cup F rests upon, the top steel plate A will be 
brought nearer to the centre, and consequently the effective 
diameter of the disc plates or spring will be reduced, and thereby 
the strength of the spring will be gradually increased in proportion 
as the weight upon the spring increases. In lig. 3 the steel disc 
plates are arranged in two sets, the plates A, 1}, forming one set, 
and the plates C, D, the second set. The dish cup I’, which rests 
when the spring is at rest upon the outer rim of the plate A, is pro- 
vided with a recess m, into which the larger plate C of the second 
set of plates fits. When the spring is loaded only the first set of 
springs formed by the plates A, B, is first acted upon, making 
thereby a soft and easy spring; when the weight or load increases 
the second set formed by the plates C, 1), comes into the recess m, 
and is then acted upon by the cup F, and combines then its strength 
with the first set, at the same time reducing thereby the effective 
diameter of the spring plates. In Fig. 4 the dish cup F is arranged 
with several recesses n, n', and n!!, corresponding with the diameter 
of the different dise plates, which latter are in that case so arranged 
that the smaller plates are situated above the larger plates. By this 
arrangement the plate A will first be acted upon until the same is 
bent so that plate B comes in the recess mn, which reduces the 
diameter of the spring, and at the same time combines the action 
and the strength of the two sets of plates together. When the load 
or weight further increases the plate C comes into the recess n', 
diminishing again so much the effective or working diameter of the 
spring, and combining its strength with the above mentioned, and 
so on, until the spring is brought home or bottoms by the end of 
the ferrule E coming in contact with the inside of the cup F. By 
this latter arrangement the same object as by the arrangement of 
Figs. 1 and 2 is obtained, the effective or working diameter of the 
spring gradually diminishing as the weight or load on the samo 
increases; but the advantages derived from the latter arrangements 
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are that the springs are thereby eas 
or when the car is empty, and iner 
increases. Fig. 5 represents the manner of joining several spring: 
together for the purpose of increasing the amount of motion of 
the springs. The top part of the lower cup F is so shaped as to 
take the place of the ferrule E, and receives the steel dises for the 
upper spring. It will be readily understood that any number of 
springs may in this manner be connected together, and consequently 
any desired amount of motion be obtained. 









nd soft by a very light weight, 
ases in proportion as the weight 








MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
December 10th, 1861. 
J. P. Jours, LL.D., President, in the Chair. 





Mr. BAxenvert made the following communication :— 

A paragraph headed “ Rain following the Discharge of Ordnance,’ 
appears in the number of the London Review for November 16th, 
1861. In this paragraph —e new facts, drawn from the American 
war, are adduced by Mr. — in support of the view that 
a violent concussion of A air by the dis char, we of heavy artillery 
has a tendency to cause a copious precipitation of rain. Now, 
if we may be allowed to regard this effect as an established fact, it 
seems to me to be one of some interest in connection with the dis- 
puted question whether, in thunderstorms, a discharge of lightning 
is the cause or the consequence of the sudden form: ation of a heavy 
shower of rain. Almost every day’s experience, in this climate, at 
least, shows that the production of rain is not dependent upon 
su iden discharges of electricity from the clouds; and no evidence 
has ever been brought forward to prove that a high degree of elec- 
trical tension in a cloud has a tendene y to prevent the resolution of 
the cloud into rain. Heavy showe rs often fall from highly electrified 
clouds without any v isible discharge of electric ity taking place 
We are, therefore, not entitled to assume that the sudden diminution 
of the electrical tension of a cloud by a lightning discharg 
have any material —— upon the rain-forming processes 
on in the clond. however, very heavy showers of 
almost invariably f toll lightning discharges, it seems necessi 
seck some other cause to account for them. But if we admit thi it a 
violent concussion of the air has a tendency to facilitate the conver- 
sion of rain-forming material into actual drops of rain, then 
we may well suppose that the violent concussions produced by 
lightning discharges, acting on such enormous and dense masses 
of rain-forming material as are usually collected in heavy thunder 
clouds, are amply suflicient to produce these sudden and he “avy 
showers of rain. 

IT am aware that the effect of a discharge of ordnance is usually 
supposed to be produced by an upward current of air caused by the 
heat and the gases- evolved during the combustion of the ¢ 
powder; but as an hour's sunshine through an opening 
the clouds, especially when the sun is at a considerable altitude, 
would produce a much greater effect in heating and increasing 
the bulk of the air, this cannot be received as the true explanation 
of the mode in which the effect of a discharge of heavy artillery is 
produced. 

Mr. Fairbairn stated that he had been making experiments on the 
process of cold rolling, as applied toiron. He had tested specimens 
of cold rolled iron manufactured both by Mr. Lauth and Earl 
Dudley. In the former case a black bar from the rolls broke with 
26°173 tons per square inch, a similar turned bar with 27-119 tons, 
and a cold rolled bar of the same iron sustained 59°588 tons. The 
elongations, which may be considered as the measure of ductility, 
were *200 and -220 per unit of length in the e of the ordinary 
iron, and +79 in the cold rolled iron, A plate of cold rolled 
iron, from EFarl Dudley, sustained no less than 61°3 tons per square 
inch. Endeavours were being made to apply the invention to. rail- 
way bars. 

Mr. Brockbank described the Bessemer process of manufacturing 
iron and steel, and stated his belief that the variously coloured flames 
on the surface of newl run steel would afford the means of detect- 
ing the presence of met 's and otlier bodies by the new method of 
spectrum analysis. 

A paper, entitled “Nouveau Systéme de Communication 'Télé- 
graphique, rendant impossible toute collision de trains sur les 
chemins de fer,” by Professor Baulet, of Perpignan, communicated 
by William Fairbairn, Esq., LL.D., &e., was read by Professor 
Roscoe. 

In this plan an insulated wire placed between the rails, and 
divided in its middle, affords a connection between the instruments 
at the stations and others situated in the trains themselves. ‘The 
details of the arrangement could not be understood without the 
drawings accompanying the paper. 

Mr. Dodwell, the Superintendent of the Magnetie Telegraph, 
described Mr, Clark’s system, which is now in full operation between 
London and Rugby, and which, he thought, left little further to be 
desired. 




























SECTION FOR STATISTICS AND SOCIOLOGY, 
November 19th, 1861. 

Dr. R. A. Smith, P.R.S., &e., read a paper, entitled, “ Examples of 
Relative and Absolute Law.” 

The author said that it was an easy thing to express the most 
important laws that ought to rule absolute in society. They were 
such as had been given in the words, “ Love thy neighbour as thy- 
self, do justice, love merey,” but, when it became reedful to apply 
these laws to particular cases, the operations of the greatest minds 
were needed, and found after all to be wanting. Quoting froma 
former paper, he said that even our ideas of property ceased to have 
influence when our relation to property changed; for ex umple, when 
millions of our fellow-creatures are dying at a distance we feel it 
scarcely right to consider that we have a right to any luxury: 
where they are dying in our own country we feel that we must still 





further curtail; when we are placed in situations where they are | 


dying around us all prior right gradually vanishes. ‘This law we 
acknowledge formally by a rise of poor-rates, according to the cir- 
cumstances of the « country. 

Again, to take an example from extremes, if all Britain were in the 
possession of one man, wo desired to send out all the inhabitants 
and hunt with a few friends only over London and Manchester, we 
should no doubt refuse to go; we should then change our ideas of 
property, and we would adopt the opinions of the Fifth Monarchy 
men and say, * The earth is the Lord's.” If half the country were 
in this state we would still give the same answer; but if “only a 
county were in this possessor's hi ids we would first hesitate and 
say, * What county?” If it were Middlesex, surely not—we will 
allow no individual to rule so despotically on the Thames. 
Lancaster also not. But when it is Sutherland, Arran, or Skye, we 
then give the permission, and the permission remains until the 
inhabitants become powerful enough to say that there are rights 
belonging to man, as an intellectual and moral being, on which 
physical rights, without moral modifications, must not be allowed to 
trample. 

This is especially the case with reference to clearances; they are 
allowed, although they would not be allowed in dense ly populated 






counties ; and they are allowed because they are in conformity with | 





si 





formal law, although it is generally thought that the vy are in opp 


tion to a feeling not yet fully expressed, lt slumbers in the mind 
Which says that some great law is disobeyed, but on examining the 
law of the land it is not found which portion is disobeyed, and it 


may be that the heart is also mistaken in its feelings. It is the 


business of legislators to put into words and Parliament ury law the 
great laws of justice which are written in our hearts,ard to see 
that all laws made for the nation are in econforn | 





Vv With abs 





law. All our laws are relative, or nearly all; it is extreme ly 
difficult to make absolute and relative law run together exactly 
parallel, Society moves, and its relations to all things move at 


* can 
ing | that the planet would leave the sun’s disc on the morning of the 
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every step: relative laws must, therefore, always be changing whilst 
absolute laws are always the same, 

The same applies to the principle of fr 
local and relative conveniences as if they were universal and abso- 
lute laws. 


» traders who advocate 





PHYSICAL AND MATHEMATICAL SECTION. 
October 10th, 1861. 

Mr. Vernon, F.R.A.S., read a paper “On the [rregular Baro- 
metric Oscillations at Geneva and on Great St. Bernard, and their 
liclations to Mean ‘Temperature and the Fall of Rain.” [This paper 
was afterwards read at the ordinary meeting of the society, held on 
October 15th, 1861. See Proceedings No. 2, Session 1861-2 


November 7th, 1861. 


A letter from Mr. Heelis, F.R.A.S., was read, communicating the 
following observation of the zodiacal light, recently made by him 
at Smyrna :—* September 13th, 1861, 4h. a.m. Observed the zodiacal 
light very distinetly ; the breadth of it was not observed, but the posi- 
tion of the apes < Was ascertained, as carefully as an eye unace mel ed 
to such observations would permit, to be in a line and about midway 
between Pollux and Procyon. This would give an approximate 
length of 75 deg. 11 min. The cluster praesepe was seen distinctly 
through the light shining like a white cloudyand many meteors 
about equal in light to the brightness of any point in the prase 
(by which | — be understood to mean not the aggregate light 
of the cluster, but the light which any part of it, if separated from 
the rest, would appear to have), were seen crossing the beam of 
light in ‘various directions. The sky was quite cle ar, the morning 

just dawning, and the horizon to seaward covered, as is usual at 

that hour in summer at Smyrna, with a low fog bunk. Few or no 

| meteors were at the time of observation noticed in any other part 
of the sky. 

Mr. W. L. Dickinson read a note “On the Transit of Mercury,” 

| | giving the results of his calculations for Manchester. In these 

| cale ulations he had used the nautie al almanack elements, and found 
























| 12th instant, at 9h. 18m. 4-4s., Greenwic th mean time, at aun angle 
| from the north point of the sun’s dise of 24 deg. towards the west, 
and from the vortex of 1 de + towards the west for the direct im 

Mr. Vernon, F.R.A.S., exhibited diagrams showing the var 
tions of the barometer and thermometer at various stations in Eng- 
land and Scotland during the storm which occurred on the 2nd 


instant. —— 


December 5th, 1861. 








Mr. Dickinson read a note * On the Eclipse of the Sun, December 
Sist, 1861. 

This eclipse, being small compared with several that have lately 
occurred, will not attract so large ap amount of general attention; 
it will, however, be of considerable interest to scientific persons, and 
in the hope that the members of this society will not consider it an 
unimportant phenomenon, the following Yesults are submitted to 
enable them to compare their observations with the computed times. 

Calculations for Manchester (Royal Lufirmary), lat. N. 53 deg 
29 min., long. W. 2 deg, 14 min. 


St a 
Eclipse begins, December 3ist .. «2. «. of « 1 49 19 
Greatest phase .. oo +s 2s oo of cf of o 2 49 Y 
OOP ONGE: cc ces oe ee we (ee ce ce we BS 
mean time at Greenwich. 
Magnitude of the eclipse (sun’s diameter = 1) 0-413 on the sun's 
southern limb. 
Angle from North Pole, of— 
First contact, 143 deg. towards the west, 
Last contact, lus dey, towards the east. 
Angle from vortex, of— 
First contact 157 deg, towards the west, 
Last contact, 80 deg. towards the east, 


oy 


| for direct image. 


Piiosenorescence Or Rarericrp Gas.—M. Morren las communi- 
cated a memoir on this subject, from which we extract the following 
interesting facts in connection with the action of the induction coil 
to which of late so much attention has been directed. To obtain 
| phosphorescence by means of the induction spark it must be made 
l to puss through a mixture of gases; no gas in its pure state giving 
rise to this appearance. A mixture of oxygen and nitrogen in the 
proportion of 37 to 100 gives a slight phosphore scence, Which is 
increased by the addition of hydrated nitric acid vapour, and rendered 
splendid and permanent by the further addition of a drop of sulphu- 
ric acid, A mixture of— 














Oxygen... se 08 os «se co oc ceo ve 20 parts. 
Nitrogen. wa we a oe a. eae 
Sulphuric aci 1a ae ec Ae mee SS" ” 


gives similar results. M. Morren states that this phenomenon is pro- 
duced by the successive decomposition and recomposition of asingul: w 
body w hich, nameless, is known to chemists by the formula AZOS?808, 
and is produced in the manufacture of sulp jhuric acid. Nitric acid, and 
probab ly other acids, Possess this property in common with salphu- 
rie acid In order to obtain the phenomenon of phosphorescence in 
Cieistler’s tubes, to great pe rfection, pure nitrogen, associated with 
va baro- 








mereury, vapour should be used, and the vacuum should 1 
metric one, and not obtained by the air-pump. The spectra of the 

gases produced in this way can be studied in broad daylight, with 
great facility ; a hollow prism filled with sulphide of ¢ arbon should 
be employed. In a barometer tube of suflicient length, with a 
vacuum as perfect as possible, a great tension is required to pass the 
induction spark from one electrode to the other, and the spectrum of 
the feeble light obtained shows that this only takes plac e in conse- 
quence of the dislodement, by the electricity, of metallic particles 
from the two electrodes, thus forming, as it were, a bridge of material 
molecules over which it ean pass.—Loudon Review. 








Suearon’s Bovnoop.—-At a proper age the boy was sent to school 
at Leeds. That town then possessed, as it still does, the great 
advantage of an excellent free grammar school, founded by the 
benefactions of Catholics in early times, afterwards greatly aug- 
mented by the endowment of one John Harrison, a native ‘of the 
town, about the period of the Reformation. At this school Smeaton 
is supposed to have received the best part of his school instruction, 
and it is said that his progress in geometry and arithmetic was very 
decided; but, as before, the chief part of his education was con- 
ducted at home, amongst his tools and his model machines. There 
he was incessantly busy whenever he had a spare moment. Indeed, 
his mechanical ingenuity sometimes led him to play tricks which 
involved him in troubk Thus it happened that some me- 
chanics came into the neighbourhood to erect a“ tire-engine,” 
J} as the steam-engine was then called, for the purpose of pumping 
water from the Garforth coal mines: and Sme: oh made daily visits 
to them for the purpose of watehing their operations. Carefu ly 
ake a miniature engine 
upparatus, and he even 















observing their methods, he proceede d to 
| at home, provided with pumps and other 
succeeded in getting it set to work before the co 
ready. He first tried its powers upon one of the fishponds in front 

} of the a how seat Austhorpe, which he succes ded in very soon pump- 
i etely dry, and so killed all the fish in it, very much to the 
ll > i r. But the latter seems, on 


Cas Well as dono 
. to have been t, for he provided the boy with 








lery engine was 






vwred, tiled, 





the time he had arri 
contrived to make 
ivory, and he delig 








earned to work in metals, which | 
of eighteen he could handle 


jiner.—Lives 





artieles to his friends. 
fused and forged himself 
| his tools with the exper 


of the Engineers. 


and by the a 
ssof any regular smith or 
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INDIAN RAILWAY CONSTRUCTION. 


Ar the meeting of the proprietors of the Bombay, Baroda, and 
Central India Railway this week, the chairman remarked that, 
owing to the excellence of their gradients, they had conveyed large 
numbers of passengers over the portion of line completed in trains 
of seventy -four carriages, forty-nine carriages, and forty carriages 
respective sly, each drawn by one engine. The construction of the 
iron bridges on their line had been looked upon as experimental to 
some extent, but it now appeared that they were a perfect success. 
The great work of the line—the Nerbudda Bridge—had been com- 
pleted and opened in May last. It consisted of sixty spans of 60ft. 
each, and was 70ft. above the bed of the river. During the monsoon 
the floods in the river rose 55ft., and had a velocity of 10 miles an 
hour. Owing to the alluvial nature of the soil it would have been 
scarcely possible to have built piers of masonry in such a position, 
but the screw-pile system of forming them adopte od by their con- 
sulting engineer had answered admirably. They had also been 
successful in the easy cradients of their line for the 2y had conve ey ed 
4,000 persons in a train weighing 720 tons, dri - n by only one 
engine, on the occasion of the Hindoo holidays, but he would ask 
Colonel Kenne dy, their consulting engineer, to explain that to them. 
Colonel Kennedy, the consulting engineer, said that at all times 
be felt great pleasure in giving the shareholders any information in 
his power, especially on the present occasion, because every promise 
he had heretofore made had beer. verified. When he first propose “dl 
his plan for overcoming the difficulties of crossing the great rivers 
it was considered in the light Of a hazardous experiment, but the 
plan was founded on the most careful analysis he could make. He 
knew that some special and extraordinary means must be taken in 
order to carry out the project. It was thought absolutely impossible 
to construct a railway in that direction, and he believed it would 
have been impossible by the ordinary means, The other object 
he had in view was to reduce the dead weight of their trains as 
much as possible by getting the most favourable gradients. It 
was rather difficult to avoid having similar gradients to those 
in England, but they did avoid them, The steeper the gradients 
| on a line the shorter would be the train to ascend them, and the less 
effective would be their engine power. He then pointed to a 
diagram in the room showing that a passenger train six times the 
average length of passenger trains on English lines had been drawn 
at 20 milesan hour over their line by one engine, which showed the 
advantage of their level line. He could have easily found gradients 
of Lin 100 on their line, and had some diftic ulty in avoiding them. 
The steep gradients on English lines not only limited the load, but 
materially added to the working expenses. With regard to the long 
train that had passed over their line, they would perceive that in- 
stead of having six engines and tenders to convey it in separate 
trains, they on their line only required one engine and tender to 
propel it, weighing probably 45 tons, and thus saving the dead 
eht of the other five engines and tenders, making together 
225 tons. This was a most important matter in the cost of engines and 
in working the traffic on the railway. They had to provide chietly 
for third-class passengers in India. The proportion was about one 
first-class passenger to four second-class passengers, and 245 third- 
class passengers, so that in one of their long trains they had to 
provide for twelve first-class, fifty-one second-class, and 3,136 third- 
class passengers. They had some third-class carriages constructed 
in two storeys, so that every one of those double carriages would 
hold 100 third-class passengers instead of fifty. They would ythus 
get rid of a considerable amount of dead weight, and reduce the pro- 
portion of working expenses to rece ipts. Their line was the most 
difficult to construct of any railway in India, and he _ believed 
its cost would not exceed £10,000 per mile, or £3,130,000 ; 
but if it had been constructed in the usual way they must have 
added £5,000,000 to its cost, and, with the usual gradients, 150 more 
locomotive engines and tenders would have to be provided at a cost 
of £450,000. In this case they would also require a second line of 
rails, which would involve a turther outlay of £1,900,000, making 
together £5,550,000 additional outlay. ‘They would thus perceive 
there was a gross saving by the plan of construction adopted by 
their company onthe 313 miles of railway of £5,350,000. Now, if 
this sum were added to the £3,130,000 which they would 
complete their line for, they could never expect to reach 
the 80 per cept. on the outlay which he believed they 
would have. They would not only save all this heavy first 
cost, but have a line almost level, which could be worked at the 
cheapest possible rate. If they had the ordinary steep gradients it 
would cost them nearly six times as much to work the trains. He 
believed they would never want a double line, because they could 
carry so much on the single one. One train each way daily would 
pay the cost of working, and leave enough for a 10 per cent. 
dividend. The third-class fares were one-fourth of those in 
England, the second-class fares were between one-third and one- 
fourth, and the first-class fares were one-half those charged in 
England. He thought that if they got 10 per cent. on their outlay 
with such fares they ought to be satisfied. This would require 
£513,000 for the year’s dividend, and £90,0: 0 for working expenses. 
He would recommend them to set aside £20,000 a year for a reserve 
fund to meet contingencies. He believed he had already fulfilled 
everything he had promised. 
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Mn. Renxte anp mts Fees.—Although Mr. Rennie realised a com- 

petency by the practice of his profession, he did not accumulate a 
large fortune. ‘The engineer was then satisfied with a comparative 
moderate rate of pay, and Mr. Rennie’s charge of seven guineas 
for an entire day’s work was even objected to by General Brownrigg, 
the head of the Ordnance Department at that time. “ Why, this 
will never do,” said the general, looking over the bill; “seve n 
guineas a day! W hy, it is equal to the pay of a Field Marshal ! 
* Well,” rep lied Mr. Rennie, * 1 ama Field Marshal in my profes- 
sion; and if a Field Marshal in your line had answered your pur- 
pose I suppose you would not ‘have sent for me!” “Then you 
refuse to make any abatement?” “Not a penny,” replied the 
engineer; and the bill was paid.—Lives of the Engincers. 


Tur Eppystoxe Ligutnovse.—The Eddystone Lighthouse has 
now withstood the storms of nearly a century—a solid monument to 
the genius of its architect and builder. Sometimes, when the sea 
rolls in with more than ordinary fury from the Atlantic, driven up 
the Channel by the foree of a southwest wind, the lighthouse is 
enveloped in spray, and its light is momentarily obscured. Tut 

cain it is seen shining clear, like a star across the waters, a warn- 
ing and a guide to the homeward bound.  Oc« v~asionally, when 
struck by a strong wave, the central portion shoots up the perpen- 
dicular shaft, and leaps quite over the lantern. At other times a 
tremendous wave hurls itself upon the lighthouse, as if to force it 
from its foundation, The report of the shock to one within is like 
that of a cannon; the windows rattle, the doors slam, and the 
building vibrates and trembles to its very base. But the tremor 
felt throughout the lighthouse in such a case, instead of being asign 
of weakness, is the strongest proof of the unity and close connec 
tion of the fabrie in all its parts, At first the men appointed as 
light-keepers were much alarmed by the fury of the waves during 
storms. The year after the light was exhibited, the sea raged so 
parioanly that for twe lve days together it dashed over the lighthouse 

» that the men could not open hae door of the lantern, or any other. 

J yp, by the man who visi ie rock 














is a letter addressed to 4 
after such a storm, he says:—* The jhouse did shake as if a man 
The old men were almost frighten 1 

y had never scen the place, and curs- 
prwnige vo there. The fear iZeu 
© them with oil of turpentir 
ustum has altogether banishe 











them relief.” Since then, « 
the minds of the lighthouse-keepers. The men becat ‘ 
to their home, that Mr. Smeaton mentions the ease of one of them 
up to his companions his turn 





who was even accustomed to § vive 
for going on shore.—Lives of the £ NGMEETS, U y Sanue (Smiles 














_ Dec 20, 1861. 


MISCELLANEA. 

Tue New South Wales Exhibition has been opened at Sydney. 

Tue Cardiganshire Consolidated Mining Company (re imited) 
have issued a prospectus for an increase of their capital to £50,000. 

A Fire, destroying considerable property, occurred on Monday 
morning on the premises of the Thames Iron Shipbuilding Com- 
pany, at Blackwall. 

A Mr. Danytett has just recovered £1,000 damages from the 
Lancashire and Yorkshire Railway Company for injuries sustained 
at the time of the Helmshore accident. 

Tue Hafod Lead Mining Company (Limited), 
prospectus for raising £5,000 capital, for working 
sive mineral lodes near Aberystwyth. 

A ratLway collision—an unusual thing in France—lately oc- 
curred on the Bordeaux and Cette Railway. One person was killed, 
and six others were dangerously wounded. 

Tue total number of visitors to the Crystal Palace during the 
last financial year was 1,650,760. The capital expenditure of the 
Crystal Palace Company has reached £1,429,434. 

In the capital account of the Grand Trunk Railway the Victoria 
Bridge stands charged with £1,356,021. The charge for engineer- 
ing on the main line of 885 miles is £234,602, or 5 per mile. 

Aut the large steamers chartered by the Government for the 
conveyance of troops to Canada are each ordered to carry four 
boats fitted with Clifford's patent for instantly lowering them in 

case of emergency. 

A Mr. Uneicu has devised an ingenious ea rf called a 
“Thermometric Fire Telegraph,” intended to give a loud and effec- 
tive warning whenever the temperature to which it is exposed rises 
beyond 100 deg., or thereabouts. 

Tue prospectus has been issued of the London and Provincial 
Agricultural Company (Limited); with a capital of £100,000, for the 
extensive manufacture of patent cattle feed and manures. The } 
ductions to be made are already in the market, the oars 
having made over his works and trade to the company in question. 

Tue armour plated frigate Royal Oak, 51, 800-horse power, is now 
under the hands of the large mumber of shipwrights and other me- 
chanics employed on her at “( ‘hatham Dockyard. Already she has 
completed planking nearly up to her light-line. The armour-plates 
will be laid on teak planking, 8in. in thickness, and beyond 
a certain part the planking will be of the thickness of 12in. 

Wirui the last few days the Conservators of the Thames have 
waited upon Mr. Cowper, the First Commissioner of Works, and 





have issued 
rich and exten- 
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ro- 


represented to him the serious and dangerous obstructions which | 


river at Batter Putney, and 
The deputation pressed upon the 
gentleman the necessity for the Government taking steps 
to cause their removal, and the substitution of structures which 
would not impede the navigation. It was stated to him that 
sattea and Putney bridges really exclude from the Thames, 
between Chelsea 
necessary by the traflic to the Brentford Dock, 
the me ‘opolis on both sides of the river nearly as far as Richmond. 
It is understood that the subject will have the attention of the 
Government. 

THE greatest activity is now observable at the Noyal Engineering 
establishment, Chatham, in the instruction of the 
of the Royal and Indian E 


the old pile bridges across the 
Ifampton offer to the navigation. 
right hon. 


rsea, 


rsa 








rineers in the several branches of engi- 
necring operations. Advai is taken of every hour of fine 
weather to assemble the engineers on the field-works in order to 
expedite the instruction of the men in the formation of batteries and 
earthworks, &c., information having been received that the demand 
for well-trained engineers will be very great for some time to come. 
In order to strengthen this branch of the service additional recruit- 
ing parties will be despatched from he ad-quarters to obtain young 
men accustomed to some trade or profession, well-skilled mechanies, 
photographers, electricians, telegraphists, and surveyors being now 
in request for the corps. Volunteering has also been re opened from 
the various regiments of the line. 

Tue traffic receipts of railways in the kingdom for the week 
ending the 7th of December amounted to £495,226, and for the 
cocronpmndling week of last year to £491,640, showing an increase 
of £5,08 Che gross receipts of the eight railways having their 
termini in the metropolis amounted to £220,932, and for the corr 
sponding week of 1860 to £216,697, showing an increase of £4,235. 
The increase on the Eastern Counties Railway amounted to 
£1,479; on the Great Northern to £194; on the Great Western to 
£1,425; on the London, Brighton, and South Coast, to £1,883; 
and on the London and South-Western, to £1,178—total, £6,159. 
But from this must be deducted £1,502, the decrease on the London 
and North-Western, £8 on the London and Blackwall, and £414 




















on the South-Eastern, together £1,924, leaving the increase, as 
above, £4,235. The receipts on the other lines in the United 
Kingdom amounted to £2.4,294, and for the corresponding period 
of last year to £274,943, showing a decrease of £649, which, 


deducted from the increase on the metropolitan lines, leaves the 
total increase £3,586 as compared with the corresponding week of 
1860. 
THE 
Canal e 
jected ca 


Alexandria correspondent of the Times reports that the Suez 
ve made an important “discovery.” The pro- 
ig to the programme laid down for its course by 














the com neers, was to cross the elevated lands lying 
between th and Lake Timsah, and a cutting conse- 
quently became nec —_ at this part of the line, reaching to a 
depth of some 65ft. to 70ft. The work had actually been eom- 
menced for the purpose of continuing the “rigole de service,” or 
preliminary trench that has been constructed from Port Said, 


through Lake Menzaleh, to Kantara; but a few days ago we heard 
of its having on a sudden been discovered that by a deflection of 
only some four five miles to the easiward the difficulty would 
be entirely avoided, that the canal would pass through a tract of 
country actually on a level with the sea, and where the engineers 
need simply follow the existing vestiges of an ancient canal. In 


or 





consequence of this discovery it is announced that the canal will 
roceed with even far greater rapidity than has been promised. But 
the oddest part, pe rhaps, of the matter is an admissic m that, as 


regards this particular portion of the canal,“ Les Anglais avaient 


un peu raison,” in laying some stress upon the difficully there would 
But 


have been to prevent its bed from being choked up with sand. 
this objection is now, of course, altoge ther at an end. 
Tue tollowi cappointments of navalen rineers have been m: 






















our last :—Geor 8. Thunder, chief engineer, to the Devas 
John Lovering, acting chief engineer, to the Stromboli; Cha 
Jordan, engineer, to the Devastation; Robert Wallace, first-class 
assistant-engineer, to the Devastation; William Chase, first-class 
assistant-engineer, to the Supply; James Young and William H. 


Nurse, first-class 
Bird, contirmed in 
Oliver, second-class ; 


assistant-« nginee rs, 
uk of first-c 
istant-engincer, 


to the Stromboli: 
ssistant-cengineer 3 
: to the Devastation ; 


William 
Richard 
William 

















Gair second-« to the Stromboli; Henry 
g vcting -enginecr, to the Asia, for the 

: John Kelly, acting sec nds class assistant-enginecr, to the 
Cumberland, for the Bullfre ¢; Charles G. Muller, acting second 
class assistant-engineer, to the De —— John Mather, 
engineer, to the Seventies tor; Samuel Lloyd, acting second-class 
assistant- i the Investigator; J. Oliver, rincer, to 








chief eng 








the Orlan engineer, to the Indus, the Prospero 
Fr. W. 8S to the Orlando; ngine 
the Impériease ; t 





numeri 
Ortando ; 
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er, to the Orl $ 
a-cl ineer, to the Orlando; ‘T, 
second-class assistant-engincer, to the Indus, 





Craig and A, Gibson, ac 
, to the Orlando; A. Wilson, acting second-class 
© rto the Indus, for the P rospero; and Edward Hocken, 
s-cuud-class assistant-engineer, to the Indus, for the Phabe. 
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| LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





SAWING MACHINERY. 


Sm,—In Tue Enerveer, of the 6th inst., you have illustrated a 
saw frame, and you describe the said invention to be a means of 
obviating the necessity of using the crank, crank-shaft, connecting 
rod, &c., employed in ordinary saw frames. 

beg, as a saw-mill maker, and as one who, during many 
years’ practice and experience, has endeavoured to do some- 
thing towards the perfecting of such machinery, to admit that 
such an invention would be a vast improvement, and would 
greatly simplify the working of saw frames. But, before giving 
credit to such an invention, I trust I am not unreasonable in 
requesting a more lucid description of how that improve- 
ment is carried out; for I must admit that, at present, I am at a 
loss to discover the means, as described by you. You are, doubt- 
less, aware that saw frames, worked dire ctly from a steam ¢ ylinder, 
fixed either above or be low are in general use, and have been 
|e employed, to my knowledge, for about thirty-five years, but, at the 
same time, it has always bee ndeemed necessary touse the crank, crank- 
shaft, connecting rod, &c., to determine the length of the 'stroke, 
and to meet the extreme variation of power attendant upon working 
saw frames. I have no doubt that many having but little or no 
experience in the working of saw frames, on watching the beautiful 
— ments of the steam hammer—the ease with which it can be 

eulated--at one time giving a blow that will suffice but to crack a 
oa and the next stroke giving equal to many tons weight, might 
imagine the same power could be easily adapte “d to give the recipro- 
cating motion to saw frames for ¢ utting timber, but there are great 
practical difficulties in the way, and | do not in your 
illustration how these are overcome, Supposing a steam hammer 
to be working, giving each blow upon the iron or anvil equal 
to three tons, what would be the effect were the anvil sud- 
denly removed? Such a contingency a timber sawing frame would 
be constantly subjected to. Or, more clearly to elucidate, supposing 
}asaw frame, with merely the overhead c vlinde r, being driven at 
| the rate, say, of 240 double strokes, or equal to 500ft. per minute, the 

frame carrying fifty saws, cutting through a log 30in. deep, and 
descending at each stroke with a force equal to three tons, when 
| suddenly the feed catch is released, the timber falls to come forward, 
the frame comes down with its full force without any notice, and 
the saw meets with no resistance? This is a contingenc y certain 
to occur many times during the ¢ utting ofa log, and the consequence 
of which may be easily understood. 

An early explanation of this will greatly oblige, since I feel par- 

ticularly desirous to be enlightene a on this subje ct, as at present | 
cannot see wherein the invention consists, as the mere ly doing 
away with the crank, &c., would be leaving the machine shorn of 
| half its necessaries to make it complete and workable. 
As to the oscillation of the bottom of the frame, that having been 
|= operation many years, I will not dispute which is the best 
method of ace omy lis hing r it, or whether it is really of any bene fit, 
since I deny that the points of the teeth rub against the wood in 
the upward stroke of ordinary saw frames, if the feed motion is 
properly adjusted. SamuEL Worssam 

316, King’s-road, Chelsea, Dec. 9th, 1861. 

THE “INVERTED ARCI.” 

— 3 appears to have escaped the notice of your correspondent, 
Mr. E. W. Buller, that the inverted arch must have points of rup- 
ture the piers as well as at the haunches, and which will add 
considerably to the strength of the structure. 

The form of bridge which he proposes, consisting of an inverted 
arch, of which the spandr‘ls are to be composed of tension rods, was 
some years since patented by Mr. Ordish, who proposed to render 
the ordinary suspension bridge rigid by connecting every juint of 
the chain with the foot of the pier, by means of a te nsion rod; the 
tension rods being retained in straig] it lines by suspenders from the 
curved chain. It was, however, found that this form of bridge is 
both expensive and deficient in rigidity, in consequence of the bad 
angle at which the tension rods meet the lower points of the curved 
chain. The disturbance caused by expansion and contraction is also 
aserious “¢ ction to this bridge. 

It will, 1 believe, be found on investigation that the structure 
known as Ordish’s suspension bridge, in which the whole of the 
strains are carried by straight chains direct to the piers, is_the 
cheapest form of rigid bridge. Unlike the inverted arch, the whole 
of the material is in te sion, the strains can be calculated exactly, 
and with the greatest ease; and as the uncertainty of rivetted work 
is avoided, an increased strain can be put upon the metal, every 
part of which can be tested before erection. ‘The cost of erection 
would also be considerably less than in the case of the inverted 
arch. It is found that the amount of metal in the chains does not 
greatly exceed that required in the ordinary suspension bridge. 

t is to be hoped that the question of cheap bridges for large spans 
will not be suffered to drop, Without referring to particular 
instances, it may be mentioned that in some of our large structures, 
nearly the whole of the available strength of the material is consumed 
in sup por ting its own weight, leaving but a very small margin for 
the moving load, and as the question of ext: nding the system of 
railways in Holland, now under the consideration of the Govern- 
ment of that country, involves that of crossing several wide and 
ice-blocked weirs by bridges of one span, in order to avoid the risk 
of inundation, it is probable that the subject may, before long, excite 
considerable interest in the profession. 
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COUNTERWEIGHTING PORTABLE 

Sre,-—-In your interesting and very sensible 
implement department of the late Baker-street Show you say that 
every maker there has neglected to counterbalance the cranks of 
his engines. Now this we cannot ourselves plead guilty to, as 
the engine we exhibited there, as well as all we have sent out for 
the last two or three years, have had a balance weight on the fly- 
wheel. Your reportof the Leeds Show mentioned the fact, couple d 
with remarks somewhat similar to the present ones, of our engines 
there having a weight on the ir fly-wheels. 

Our views entirely coincide with yours as to the propriety of 
balancing the my OF all engines, but we do not agree with 
your proposal to place the weight in the rim of the fly-wheel, in- 





eri unk, We. 





asmuch as there every variation of speed would alter the effect. In 
our opinion the weight equal to the crank, connecting rod, cross- 
head, and piston should be placed on the shaft in a position opposite 


the crank, and as near the centre of the shaft as the ers mk itself, so 
| that it may be what its name implies, “a counterweight.” 
Brown AND May. 

















North Wilts Foundry, Devizes, Dec. 17th, 1861. 
PATENT TRIBUNALS. 
HILLS t EVANS. 

Sm,-—I look forward with great interest to the trial of this case by 
the Lord Chancellor on the second + iy of next term, because it seems 
to me that the mode in which the case is appointed to be tried 
indicates a step taken - un eminent authority in the right 
direction. 

The Lord Chancel! indertal whole case by 
himself, instead of all new tri nd jury, and 
an argument before ae ile ist is of law that 
would, in the ordinary course of pr e, go before a court of 
error, and the questions of fact that would be submitted to a jury. 

I regard this step as most important, not only in its application 


tothe present case (which is one in which the proceedings have 
been unusually protracted) but also in its application to all patent 
Cases. 

Of course it remains to be seen how the Lord Chancellor will deal 




















with the -” cification as a ates PEI mt with the scientific 
evidence, but I am hopeful of the result. Both these matters, in my 

judgment, stand a better chance of being satisfactorily dealt wit 

by a single competent judge than by a court composed of various 
judges, after trial by a single judge ‘and by a jury. 

It is, undoubtedly, a favourable circumstance that at this particular 
juncture, when the judges are generally expressing distrust of the 
existing modes of trying patent causes, the Lord Chancellor should 
have undertaken to try a case of long (I believe twelve years) stand- 
ing in a new and more promising way. 

What I regard as promising in the proposed way of trying the 
case is that the judge will, in all probability, put a definite con- 
struction on the specification instead of leaving this for a court of 
several judges, and will eliminate from the scientific evidence all 
irrelevant matter, instead of allowing it to puzzle a jury, and will 
decide on the facts established by the legitimate evidence. 

My object in drawing your attention to this case is to make the 
arrangement for trying it more generally known among patentees 
(whom it most concerns), in the hope that such previous knowledge 
may lead to a more thorough report and study of the case than 
usual, WiuiaM Spence, Assoc. Inst, C.E. 

50, Chancery-lane, W.C., 17th December, 1061. 


RAILWAY BILLS” FOR 1862. 


Tne plans and sections of proposed works specified in the fol- 
lowing railway Bills have been deposited at the Board of Trade for 
the ensuing session of Parliament :— 

Abbeyholme, Leegate, and Bolton; Aberystwith and Welsh 
Coast; Alford-valley; Andover and Great Western; Andover and 
Redbridge; Andover, Redbridge, and Southampton. 

Bala; Balaand Dolgelly ; Balham and Putney Junction; Bamstead 
and Epsom Downs; Barnsley Coal; Berwickshire; Birkenhead ; 
Birkenhead, Flintshire, and Holyhead; Birkenhead and West Cheshire 
Junction; Bishop Walton, Botley, and Bursledon Down; Bognor, 
Chichester, and Medhurst; Bradford, Waketield, and Leeds; Brean- 
down and Weston-super-Mare; Brecon and Merthyr ‘Tydvil; 
Bridge of Weir; Bristol and South-Western Junction; Bristol and 
Clifton; Bristol Port and Pier; Bristol and South Wales Union. 

Caledonian (branches); Caledonian (deviations); Cannock Chase 
Extension; Cannock Mineral Extension ; Carmarthen and Cardigan 
(extension and branches); Carnarvonshire ; Carlow, Tullow, and 
Newtownbarry ; Cork and Youghal ; Cork, Middleton, and Fermoy ; 
Corwen, Bala, and Port Madoc; Cowbridge, Cowes, and Newport; 
Crystal Palace and South London. 

Daventry Extension; Dayton Junction ; 
Dowlais Valley Mineral; Dove Valley; 
Dundalk and Enniskillen (extension). 

Eastern Counties (Wisbeach and Peterborough) ; Eastern Counties 
(extension at Colchester); Eastern Counties (new lines in Middle- 
sex); East Gloucestershire; Kast Grinstead ; Groombridge and 'Tun- 
bridge Wells; Eden Valley; Edgware, Highgate, and London ; 
Edinburgh, Dunfermline, and Perth Junction; Edinburgh and 
Glasgow (extension) ; Ellesmere, Ruabon, and Shrewsbury; Elles- 
mere, Oswestry, Ruabon, and Shrewsbury; Enniskillen and Bun- 
doran (extension to Sligo). 

Fermoy, Lismore, and Dungarvon ; 
Furness. 

Garston and Liverpool (deviations); Glasgow and Renfrew Junc- 
tion; Great Northern, No. 1; Great Northern, No. 2; Great 
Northern and Western of Ireland; Great Western (additional 
powers); Greenock and Wemyss Bay. 

Hammersmith, Brentford, and Kew; Hatfield and St. Albans; 
Hereford, Hay, and Brecon; Holbeach Junction; Horsham, Dor- 
king, and Leatherhead; Hull and Hornsea; Lull and West Riding 
Junction, 

Isle of Wight. 

Keighley and Worth Valley; Kent Coast; Kensington Station, 
and North and South London Junction; Kettering and Thrap- 
Kington and Nardisley 

Lancashire and Yorkshire (Doncaster, Goole, and Hull Junction); 
Lancashire and Yorkshire (additional powers); Launceston and 
South Devon; Leeds, Bradford, and Halifax Junction; Ledbury 
and Gloucester; London, Brighton, and South Coast (enlargement 
of stations); London, Brighton, and South Coast (new lines); 
London and Blackwall; London, Chatham, and Dover Gunction 
at Battersea); London, Chatham, and Dover (extension to Walmer 
and Deal) ; London, Edgware, and Bushey; London and Midland ; 
London and North-Western (additional powers); London and 
on (additional powers); London and South-Western 
and Andover and Redbridge; Lostwithiel and Fowey; Llanidloes 
and Newtown, Mid-Wales, and Manchester and Milford; L lanelly ; 
Lymington ; Linton and Dolphinton. 

Manchester, Sheflield, and Lincolnshire (additional powers) ; 
Manchester, Sheflicld, and Lincolushire (central station in Liver- 
pool); Manchester and Milford (ithayader branch); Mareh and 
Askern; Marton and Hanbury; Maryport and Carlisle; Market, 
Drayton and Newport; Metropolitan; Metropolitan and Thames 
Valley; Merionethshire; Midland (ltowsley and Buxton); Mid- 
Wales (deviations); Mid-Wales (branch); Mid-Wicklow: Mid- 
Kent and Addiscombe ; Mid-Sussex and Midhurst Junction; Mold 
and Wrexham; Mortonhampstead and South Devon, 

Nautlle; Newport ‘and Kyde direct; Neweastle Govier 
North British (Monkton Hall, Omristown, and Dalkeith branches 
North Devon and Oke shainpton ; ; North-Lastern (Market Weighton, 
Beverley, and Hull branch); North-Kastern (llull and Doncaster); 
North-bastern (Blaydon to Conside); North-Eastern (Branch 
Valley); North Metropolitan Junction ; Norwich aud Spalding. 

Oswestry, Ellesmere, and Whitchurch ; Oswestry and Newtown, 
Lianidlocs and Newtown, and Shrewsbury and Welchpool; 
Uswestry, Shrewsbury, and Ellesmere. 

Parsoustown and Portumna, Radstock and Keynsham ; Ramsgate, 
Sandwich, Deal, and Dover; Rickmansworth, Amersham, and 
Chesham. 

Sevenoaks; Severn and 


Deeside Extension; 
Dublin Metropolitan ; 


Frosterly and Stanhope ; 


stone 5 


Wye: Scottish Central; Scottish 
Northern Junction ; Scottish North-Eastern; Shrewsbury and 
Hereford; Shrewsbury and Welchpool; Sidmouth; South-hastern 
(Tunbridge and Dartiord lines); South Yorkshire (Sheffield and 
‘Thorne); South Yorkshire (extension to Hull); South Leicester- 
shire (deviations); Southampton and Netley; Southampton and 
Isle of Wight; South Staffordshire and Central Wales (Dudley and 
bridgnorth); Spalding and Bourn; Stamford and Essendipe ; 
Stafford and Uttoxeter; Stockton and Darlington (Towlaw and 
Crook); Swansea, Neath, and Brecon Junction. 

‘Tendring Hundred; ‘lewkesbury and Malvern; Thames Em- 
bankment (North and South); ‘Tottenham and Lampstead Junction, 

Uxbridge and Rickmansworth (deviation). 

Vale of Clwyd; Victoria and Vinilico. 

Waterford and Limerick and Limerick and Ennis; Wellington 
and Cheshire Junction; Wellington, Drayton, and Newcastle; West 
Cheshire ; West Hartlepool (Dock Extension); West Galway, West 
tiding, HullandGrimsby ; West Midland (Merthyr, ‘Tredegar, and 
Abergavenny, lease and extension); West Midland (additional 
works); West Shropshire Mineral; Whitchurch, Wrexham, Mold, 
and Connah's Quay Junction; We ymouth and Dortland, 

Dock ACCOMMODATION IN. THE Pa ACIFIC, —Tho corre spondent of the 
Times, writing from Vancouver's Island, complains of the want of 
dock accommudation on the spot, and alludes to the vast expense of 
sending ships down to San Francisco for the purpose of being 
docked. The “ difficulty” with which America has now favoured 
us will doubtless be the means of calling the serious!attention of the 
Admiralty to the subject.“ Great Dritain does not. possess a single 
port or spot in the Pacific, south or north of Vagecouver’s Island 
(es cepting always a point on the coast of British Columbia adja- 
cent), in Which, in time of war, a ship could be vepaired. A ship 
could be hove down oi course; but this expedient, always tedious 
in cases of sailing vessels, would be both tedious and very dan- 
gerous to our present (steamers, and all our men-of-war are now 
steamers.” 
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PARSONS’ MACHINERY FOR MAKING NUTS, BOLTS, AND 
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Tuts invention, by W. Il. Parsons, of Butler’s-buildings, Cam- 
bridge Heath-road, has for its object improvements in machinery for 
making nuts, bolts, and rivets. Nut blanks, according to the ‘first 
part of the invention, are manufactured from bars or rods of metal 
of a circular section, and of a diameter corresponding or nearly so 
with the diameter of the holes made through the nuts. When 
making bolts or rivets a cam is applied on a shaft or axis, suitable 
for acting on the movable part of the die (which is in two parts), so 
as to cause it to cut off the end of a rod or bar of metal, and to grasp 
and hold it whilst having a head or enlarged end formed thereon. 
On the same shaft or axis there is a face cam, which is arranged with 
inclines to force up the punch, so as to form the desired heads or 
enlargements to the bolts or rivets, and there is also a cam on the 
same shaft or axis, with inclines arranged to move back the punch 
after the head or enlargement has been formed. The shaft or axis 
above mentioned may receive rotatory motion in any convenient 
manner, but it is preferred to have a parallel shaft or axis driven by 
a steam engine or other power, and to drive the cam, axis, or shaft 
by a pinion on the parallel shaft, taking into a cog-wheel on the cam, 
shaft, or axis. 

When making nut blanks according to the first part of the inven- 
tion it is preferred to use dies and punches formed and arranged in 
the following manner:—A punch of a section corresponding with 
the hexagonal or other form of the intended nuts is used, by which 
the end of a metal bar or rod is upset and pressed into a hoilow die 
of a corresponding section ; within this punch there is a cylindrical 
punch, which, when the hexagonal or other formed punch has acted, 
is caused to be protruded so as to punch a hole through the metal 
which is within the die, and by so doing the bar or rod to which the 
enlargement has been previously made will be severed from the 
| ment, Which is then a perforated blank, suitable for being 
formed into a serew nut. The two punches receive their motion by 
suitable inclines formed on the face cam above mentioned, or by other 
suitable means. In drawing back the punches from the interior of 
the die the nut blank comes out from the die with the punches, but 








when the interior punch is drawn within the exterior punch the nut | 


blank will fall off. The die is formed of two parts, one of which is 
movable and is acted on by a cam, in such manner as to close the 
two parts of the die when the end of the bar or rod has been passed 
into the ‘die a proper distance, and the metal will be held securely 
from being pushed back by one end of the die, while the punches 
come forward and upset the end of the bar or red into the die; but 
such holding will be slightly released when the inner punch com- 
mences its movement beyond the outer punch, so that the bar or rod 


can move back as the end thereof is punched out from the metal in | 


the die to form the hole in the nut blank. 
of iron or steel, it is preferred that the metal should be at a heat 
suitable for its being forged with the greatest facility. When making 
nut blanks of other metals they may be made hot ov cold, depending 
ou whether the metals work best When hot or cold. 3 

Fig. 1 shows a side elevation of a machine combined according to 
the invention ;> Fig. 2 is a plan thereof; Fig. 3a side elevation with 
the side framing removed; and Fig. 4 shows a transverse section 
taken through the cam, shaft, or axis. 


When making nut blanks | 





| 


shaft or axis 6, which is driven by a steam engine or other power. 
On the shaft 6 is a pinion d, which gears into the cog-wheel e on the 
shaft c. On the face of this wheel is formed or applied a series of 
cam surfaces J, f', which, in the arrangement shown, is suitably 
arranged for acting four times each revolution of the wheel e on the 
compound punches used in making screw nut blanks. Each cam 
consists of two parts, one of which isa broad incline 4, wide enough 
to act on the two parts of which the compound punches are con- 
structed, and the other incline /' is of a width only suitable for 
acting on the head of the interior punch, which punches the hole in 
the blank, the cam surface 7! passing between the forked end of the 
outer punch. The back cule or heads of the punches have projections 
formed thereon, so as to be brought back by opposite inclined cam 
surfaces g. 

The combined punches consist, as before stated, of two parts, one 
sliding within the other, but capable of acting as one punch when 
forcing up the end of a rod of metal into the die, and then the inner 
punch is capable of being acted on separately, so as to punch the 
central portion of the metal out from the blank whilst it is in the die 
and between it and the outer punch ; this will be more readily under- 
stood by reference to Figs. 5, 6, 7, and 8, where sections of the com- 
pound punches and part of the die are shown together with the cam 
surfaces /, 7'. 

In Fis 
heads of the combined punches h, h', the punching ends of which, 
Whilst pressed on by the cam surface f, act as a solid punch and force 
up the end of the rod of metal dinto the die J, which is formed with 
a hexagonal or other chamber, according to the form of blank whick 
is to be produced therein; and the external punching end of the 
outer punch / is made to correspond with the interior of the die y, 
which is of two parts, and is actuated as hereafter explained. 
Whilst the blank is being formed by foreing or upsetting the end of 
the rod i into the die y, the rod i is retained from moving back, as 
will be heréafter explained. The movement of the cam surfaces /) 7, 





in the direction of the arrow in Fig. 5, will Qwhen the cam surtace ~* 
has ceased to act) have brought the parts into the positions shown in | 


Vig. 6, when the cam surfaces! will commence acting and will foree 
forward the inner punch A}, the head of which can move freely 
between the forked ends of the outer punch /, and this time the rod é 
will no longer be retained from moving back; hence the further 
movement of the eam surface /! will punch out the central metal of 
the blank, which will then form the forward end of the rod 7, which 
will be the part next used, when the rod é is again introduced into 
and held within the die j. 

‘ig. 7 shows the positions of the parts at the ti 
surface 7! has completed its action on the inner punch, and « 
the serew nut blank which has been formed by first upset 
end of the rod 7 in the die j, by means of the action of t 
pound punches A, /!; + secondly, by punching out the 
portion of the metal by the inner punch /!, 

Fig. 8 shows the positions of the parts after the co 

















| punches have been withdrawn from the die, the blank x being on 


the end of the inner punch A!, from which it will be removed when 
the inner punch has been drawn into the outer punch. 






i 
Hi! 


g. 9 the cam surface / is just commencing to act on the end 


i The die 7 
4, @, is the framing; ¢ is a shaft which receives motion from the | is in two parts, one of which is fixed near the upper end of the 








lever k, which is constantly pressed towards the cam surface / by a 
weight at the other end of the cranked lever &. The cam surface 4, 
when it is required that the die should be closed, will press against 
the truck or roller £' on the lever &; but when the die is required to 
be open the hollows in the cam surface will admit of the roller or 
truck k! passing back into such hollows. ‘The die 7 is provided at 
its back end with nippers 4*, one of which is fixed at the end of the 
fixed part of the die, whi!st the other part is movable and is con- 
stantly pressed towards the die surface m, which is so arranged as to 
press the movable nipper k* towards the fixed one immediately the 
end of the rod i has been fed forward, and the nippers securely hold 
the rod till the conjoined action of the combined punches has com- 
| pleted their combined movement and has formed the blank within 
| the die; then a recess in the cam m allows the movable part of the 
| nippers to release their hold of the rod, so as to allow it to be forced 
back by the inner punch as it comes forward and punches out the 
central portion of the metal of the blank. 

The second part of the invention consists in constructing a ram 
and punch suitable for forming the heads or enlarged ends of bolts 
and rivets, in order to admit of greater facility in producing, in the 
same machine and by the same punch and ram, rivets and bolts 
with different lengths of stems, by simply introducing water or it 
| might be other fluid into the ram, so that the punch and ram may at 
different times present different lengths between the cam or eccen- 
tric and the die. 

Fig. 9 shows a section of a portion of a machine embodying the 
invention; n is one-half of a die, similar to what has before been 
used; it is to be formed and worked in such manner that, when a 
rod of metal has been fed into it, the proper length of the rod shall 
be cut off and gripped securely between the two parts of which the 
die is composed, all of which is well understood, and forms no part 
of the invention; 0 is the punch, the end of which is to be formed as 
heretofore, according to the shape desired to be given to the head of 
| the bolt or rivet. The punch o is mounted in a suitable inner 

ram o!,which is capable of sliding within the hollow outer ram 0, 
tinst the outer end of which the cam or eccentric acts, when the 
| proper quantity of water or other fluid has been introduced into the 

outer ram to adjust the position of the punch; the supply is to be 
| shut off by a screw or other plug, and then the ram and punch will 
act as if solid and of one piece, the water or other fluid being pre- 
| vented escaping between the inner and outer rams by a suitable 
cupped leather or other packing. 
| 











Tue usual yearly statistics of the passenger traffic between France 
and England have been published by the French Custom-house. 
It appears that the number of passengers arrived at or leaving the 
French ports, taking arrivals and departures together, were as 
follows in 1860:—Boulogne, 102,829 passengers; Calais, 74,879 ; 
other ports, 55,833; total, 233,537. In 1859 the numbers were :-— 

At Boulogne, 86.579 passengers; Calais, 67,311 ; other ports, 51,566 ; 

total, 205,456. There is thus an increase at Boulogne of 16,250 

passengers; at Calais of 7,564 passengers; at the other ports 

of 4,26« passengers. The total number of passengers between British 
| and Belgian ports amounted to 27,722 in 1861. 
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TO CORRESPONDENTS. 

Fol, xi. of Tue ENGINEER can now be had Jrom the office, price 18s. 

*.* Covers for binding the volume can be had from the publisher, price 2s. 6d. 
each. 

*,* We must request those of our correspondents rwho desire to be referred to 
makers of machinery, apparatus, &c., to send their names and addresses, to 
which, aster publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, puhlished to catch the eve of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible srom this 
column. 





A LEARNER.— We have not heard of such a press. 

LEEDS.—We have never he rd of “ Green's Economiser.” 

KENT.—M. Perreaux's place of business is, we believe, in Mark-lane. 

J. J. (Manchester). —Please put your question in a comprehensible form. 

T. G. (Brierley Hill).—/n Mr. Hughes’ work on Gasworks, in Weale's series. 

G, H.—You should apply to the nearest maker of engineers’ and workshop 
tools. 

T. E. M.—Tike 12-in. piston would sustain four times the pressure on the 
6-in. piston. 

7. B.—You can lose nothing by trying, and we should think your chance of 
being accepted was good, 

W. S. G. (Cheapside), and J. AND Son.—Your proper course is to advertise 
Jor the machines which you require. 

G. W.—It is our opinion that the first shot would knock down your armour 
ribs, separating them, and sending them to the bottom. 

II. F.—No, none can make, on their own place and jor their own use, a pa- 
tented object, without being liable to the vwners of the patent for royalty. 

J. W.—The first step to take to rightfully obtain the title of CB. is to ap- 
prentice yourself to a civil engineer. You have to pass no examination, and 
the title may be self-assuned. 

E. K.—You should apply to some respectable patent agent to obtein a pro- 
visional protection for you. We have no means of knowing whether any 
one in the Admiralty would take up your twvention. 

SuBscriBER (Lille).— We must decline to give an opinion between rival makers 
of indicators. For steam of sive atmospheres the same economy ought to 
be obtained in one cylinder, of steam jacketted, as in tivo on Woolf's plan. 
As for the tar, you should observe for yourself its effects upon the bvilers, 
and form your own opinion. 

J. Y.—To the first question, we do not see that much power is required. As 
Sor cast ivon flues, we should be afraid of them if they were of large 
diameter. Nevertheless, if truly east, and if the cores were so set as to in- 
sure equal thickaess, they ought to bear great compressive strain. Cast iron 
dilates permanently, however, under repeated and prolonged heating, and 
the strain thus produced might break the flues. In auy case, what could 
yow expect lu gain by using them ? 





FLAKING COCOA, 
(To the Editor of The Engineer.) 

Sir,—There is a small upright coffee mill sold by ironmongers, and for 
one of which I paid 3s, 6d., which will answer your correspondent very 
well. Being myself an occasional user of cocoa, and having experienced 
the same difficulty, I was induced to try my coffee-mill, which I found to 
answer capitally, It may require an occasional cleaning, which anyone 
with a screw driver to undo the screws and a brush to clean the grooves 
may do, This is necessary from the oily nature of the material ground. I 
do not know the maker’s name. ANE DAVIEs. 

P.S.—the fresher the nibs the better they will grind. 

Whitrope, Hawick, N. B., December 16th, 1861. 





THE WAVE-TUG. 
(To the Editor of The Brgineer.) 


Sir,—Your correspondent, in describing his ‘‘ wave-tug,” does not men- 
tion by what means his floats adjust themselves to the right angle, if they 
should happen to take it in their heads to be perverse. It seems that the 
affair would come dashing in-board. And, again, there is no mention as 
to how the strain is to be regulated. In fact, once set going, it would (al- 
Ways supposing it acts) “ take charge” altogether, and tug its convoy ad 
tujinitum. If wrecked on the Scillys, and the tug standing straight for 
New York, the unfortunate rescued (?) crew would have no alternative 
beside either cutting themselves adrift, or making up their minds for a 
long voyage. But, suppose they chose the former alternative, the tug, 
having little to do, might be supposed to get up “ uncommon steam,” and, 
with an increased rate of progression, would go near to run down the first 
ship it met. Now, suppose this kind of thing were to happen pretty often, 
why we should have the “ fish pond” stocked with a lot of these danger- 
ous half submersed rams, quiescent during a calm ; but no sooner would a 
bit of asea get up than off these demons would bolt, to the great hazard of 
all navigation. It is to be devoutly hoped that the plan will not succeed, 
unless there is more control over the machine. One can fancy the pertina- 
city of ene of these things working its way up “dead to wind’ard,” and 
meeting a vessel whose skipper is luxuriating in lower stern sails. Why the 
collision would be terrific. These tugs, especially when they get astray, 
ought to have a red danger flag set up on a flag-staff on their bows. And 
then, when we had a pretty good lot of them adrift in the Atlantic, it 
would be rather a pretty sight in a gale of wind, and men might bet upon 
them as they do on bits of weevilly biscuit across the mess table. 

December 4th, 1861. ** SUBMERSED.” 





ENGINEERING LECTURERS, 
(To the Bditor of The Engineer.) 

Sir,—I recently attended a course of lectures delivered here on 
steam, the steam engine, &c., hoping, from the prospectus, and the testi- 
monials appended thereunto, to have learned something worth knowing ; 
but was woefully disappointed, as were all whom I have heard speak of 
them. 

After each lecture we were graciously invited to put questions, in which 
I had intended to take part ; but my courage failed on hearing how any 
pointed question was parried by the lecturer's bland and specious verbosity, 
the person asking it sitting down apparently confused and bewildered, 
instead of being at all enlightened. 

With your permission I will now ask a few questions, hoping some one of 
your readers will be kind enough to answer them. 

What is there accidental in the formation or production of steam ? 

If one cubie inch of water is contained in a cubic foot of steam at atmo- 
spheric pressure, is that to be called 15 1b., or only zero ; or at what pressure 
is there zin. of water in lft. of steam? 

If heat is the whole and sole motive power of our engines, why not apply 
it direct, instead of wasting so much in its incorporation with water, water 
forming no part of the power? 

If the air said to be in water be expelled in freezing, a cubic foot of ice 
would weigh about 120 lb., what then causes it to float, with a displace- 
ment of only about 45 Ib, ? 

Should this meet the eye of the lecturer I trust he will not take it amiss 
in one so humble presuming to offer a little advice, viz., that he will not 
demean himself and tire his hearers by the repetition of so many egotistical 
anecdotes all about Self! Self! and that he would avoid the use of any 
suarp, testy question, which seems to imply, ‘*‘ What do you know about 
it?’ or else meant to confuse the novice seeking information; as also his 
unmannerly inuendoes, as neither can nor will redound to his professional 
credit. A MBCHANIC, 

Deptford, 17th December, 1861. 

[T» our correspondent’s queries we may sry that, although the formation of 
steam is not, perhe ps, clearly understood, there is no necessity Jor regarding 
it asaccidental, Lt is customary to employ the terms ** pressure” and 
“total piessure,” or equivalent distinctions, in dealing with steem, inas- 
mich as steam of a pressure equal to that of the atmosphere undoubtedly 
hus pressure of 14°7 ib., while, because this pressure is not manifes'ed on 
«& safety-vulee, owing to the opposing pressure of the air, practwal men 
reser its pressure to zero. Heat is the true source of the power of a seam 
engine, but heat can be applied ouly through the means cf some mediam, and 
water, so far, has been found best to answer this purpose. Heot will nt collect 
otherivise than in or upon matter of some kind or other. There can be but 
little heat ina vacuum. The ecpulsion of all she air contained in pure water 
would not cause its weight to rise to 63 lb, per cubic Foot, and the weight 
of a cubic sout of clerr ice is over GOW. Lndependent of the pre sence or 
absence of air, the particles of water appear, wher svozn, to arrange them- 
selves in some manner which tacreases the vygregate t terstitial space believed 
to exist between Uem.—LD, E. 





THe ENGINEER can Le had, by order, from any newsagent wn town or country, 
and at the various railway stations; or tt can, if preferred, be supplied 
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DeaTH, desolating each houschold in turn, at last 
draws near the Throne. A Prince who—without 
English blood, and whose native tongue was not our 
own—had, by marriage, and by every identification 
of interest, of words and of deeds, become an 
Englishman, and withal won both our respect and 
our love—is no more. The fatal stroke has fallen 
with terrible suddenness. Hardly had the intel- 
ligence become widely known that the husband of 
our Queen was even indisposed ere he had passed 
away for ever. Much honoured and truly loved as 
he was, his loss is widely and deeply mourned. 
None, we are sure, can withhold the silent tribute 
of sympathy due to the heavy sorrow of our Queen. 
For her there is, and long will be, much tender 
pity, and with those who can truly feel for the 
grief of others there will be many tears. 

In the death of his late Royal Highness the 
Prince Consort, Science has lost a true friend, and 
Art a discriminating and most liberal patron. To 
the practical arts, indeed, the late Prince gave, what 
was far more valuable than moncy, his best energies 
and a hearty co-operation with every effort to render 
the practice of those arts more and more beneficial to 
our common country. In his capacity as adviser to 
the Queen, the public could know but little of 
him, and hence it was that, by many, he was re- 
garded as almost solely devoted to the elevation of | 
modern British Art, a task in which he ever 
delighted, and in which the progress he wrought 
was visible to all. We need not speak of the initia- 
tive taken by his late Royal Highness in connection 
with the Great Exhibition of 1851, nor need we say 
how much of the success of that vast and entirely 
novel undertaking, was due to his influence and 
efforts alone. The approaching Exhibition, not less 
the object of his care up to the close of his life, will 
open sadly without the presence which all would 
have delighted to honour. Letastatue be reared to 
him in that grand temple of the Arts. 

On every occasion for popular, and, most of all, 
national, charity, the large-hearted assistance and 
abundant sympathy of Prince Albert were given 
with the readiness of a man delighting in doing good 
for itsown sake. The grateful blessings of thousands 
will, for this, fall gently on his memory. As for his 
unseen, but not the less felt influence upon the 
public policy of our nation, it hardly becomes us to 
speak. None, however, can say that his influence was 
ever exerted toa purpose beneath the honour and 
dignity of England—never in a way to wound the 
national love of truth, of right, and of that progress 
which, while moderate, is by so much the more 
lasting and glorious. 

For some years his late Royal Highness had ably 
filled the presidential chair of the Society of Arts, 
whose members will, more, perhaps, than any other 
portion of the general public, feel the loss which 
they have just sustained. To this Society, a presence 
so distinguished naturally attracted the talent and 
skill of the nation, and thus the undoubted success 
which has for so long attended the Society’s sessions 
has been greatly due to the influence and substantial 
encouragement of its royal president. 

Those who, two years ago, attended the Aberdeen 
meeting of the British Association for the Advance- 
ment of Science, will not forget with what ability 
his late Royal Highness presided also on that 
occasion. In an address delivered some time before 
at Birmingham, the Prince Consort expressed views 
of the highest value and importance touching the 
connection between Science and Art, and none who 
heard him, or have read them, can have doubted his 
sympathy with our own profession, and his appre- 
ciation of its highest functions. One of the greatest 
works of one of our greatest engineers, the viaduct 
near Plymouth, was opened by the late Prince in 
person, and will bear his name as long as the enduring 
substance of that proud structure shall survive the 
ravages of time. 

This is a time of sadness, but we may look for- 
ward with hope. Let us trust that the son—destined, 
in the natural course of time, to succeed to more 
than the highest honours and responsibilities of his 
late noble father—may cherish and perpetuate that 
father’s example. It wiil then be well with 
England. 
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RAILWAY IMPROVEMENT. 


A BARRISTER of the Inner Temple, Mr. Baker, has 

addressed the Society of Arts upon the imperfections of our 
railway system. Continued travelling by rail, he told his 
hearers, was killing, or, at any rate, seriously injuring those 
who practised it. Nine months’ use of a season ticket, 
riding 64 miles daily, had begun to tell severely upon his 
own spinal column, and Mr. Baker referred also to several 
instances in which his friends had been compelled to sell 
their country houses, return to town, and abandon daily 
railway travelling altogether. Furthermore, Mr. Baker 
quoted the Board of Trade returns, to show that there were 
2,000 less season ticket holders on British railways in 1860 
than in 1859. All this, Mr. Baker gave the society to 
understand, was the result of imperfect springs under rail- 
way carriages, and of the imperfections of the permanent 
way, causing constant jolting, which acted upon the 
nervous systems of the passengers. ‘There may be something 
in these views, and, at all events, it is useless to pretend 
that our railways are anything like perfect. Whether the 
passengers can or cannot withstand the hard jolting 
motion, certain it is that the rails and the running gear 
cannot. Iron as they are, these are always “on the go,” 
and it is not long before they break down, constitutionally, 
finding carly graves in the scrap heaps which abound on all 
lines of railway. While Mr.'Baker warrs the haman freight, 
we sympathise with the road and carriages, forced as they 
are into unnatural strife. Man and wife George Stephen- 
son pronounced the wheel and rail, but with so much 
domestic jarring, we almost fear that some railway Cress- 
well may be appealed to, to dissolve a marriage so uncon- 
genial. 
” It will not remove the whole difficulty while the rough- 
ness of our lines continues, to put down either steel 
rails, or rails with their wearing surfaces converted by 
Mr. Dodd’s process, or rails rolled cold upon Mr. Lauth’s 
plan, as lately noticed by Mr. Fairbairn, at one of tho 
meetings of the Manchester Literary and Philosophical 
Society. Nor will steel tyres remove the whole mischief. 
If wecannot reduce our permanent way to mathematical lines 
and surfaces a greater amount of elastic material should be 
employed in and about it. In some of the cuttings of the 
old Leeds and Manchester line, the rails were bedded 
closely and very accurately upon the rock. In a few weeks 
they were knocked to pieces under the traffic, after which 
ballast and sleepers were put down. We are not sure 
whether the experiment in question was one of the late 
Mr. Hartley’s, but certain it is that he tried a similar one 
on one of the lines near Liverpool. He built piers of 
masonry to receive the chairs, which were bedded upon 
them with almost the care of an astronomical instrument 
upon its foundations. Of course, after a short trial, the 
chairs were removed from the piers and placed on sleepers. 
Every one familiar with permanent way repairs is aware 
how soon a line requires repair or renewal, when the ballast 
becomes compacted in a cutting. In every case a hard road 
bed soon destroys everything which goes over it. We were 
compelled to throw out the old stoneblocks, and the passenger 
to Liverpool may yet see many hundreds of them stacked 
alongside the line, between Stafford and Crewe. So, too, 
gravel was fourd to be better than broken trap rock, all 
because the former afforded a more elastic support for the 
permanent way. And still, with the heavier engines of 
the present time, our lines are hard and rough, and bar- 
risters find it necessary to present themselves to our learned 
societies, to protest against the jarring trains, whica shake 
their spinal marrow, and lower the whole standard of their 
bodily condition. 

When the London and North-Western directors ordered 
a‘state carriage for her Majesty, last summer, they de- 
manded wooden wheels*and that the tyres should be put 
on “cold,” (the newspapers had it on gold!) In America, 
with their railways frozen in winter to the hardness of 
Scotch granite, it has at length been found that, instead 
of shrinking driving wheel tyres upon an iron wheel, they 
should bear upon hard wood blocks or keys, “ dovetailed” in 
therim of the wheel. These blocks, upon which the tyre bears 
wholly—not touching the iron wheel at any point—have 
been at length adopted on several of the main lines of 
railway in the States, and are found to answer a good pur- 
pose. In other words, they are known to save the tyres to 
a large extent, and it is very evident that what saves the 
tyres must also save the rails. On the Eastern Countics 
Railway, we understand, the experiment has been tried of 
setting the tyres on elastic steel springs interposed between 
the tyre and the rail. ‘The plan, we hear, has answered 
so well that the tyres so fixed wore nearly or quite twice 
as long as those set in the ordinary manner. The tyre soset 
is called, we believe, the “ horse-hoof” tyre, and its plan 
and action are so simple and beautiful that, if it be 
patented, it will, we suppose, be gencrally adopted the 
moment the patent expires. If this mode of setting 
tyres be what it promises, the principle ought at once to 
be extended to the rails. It may not be convenient to 
place steel springs beneath these, but the rails can, at any 
rate, be held between timber baulks, as is done to some 
extent on the Eastern Counties and North London lines, 
where, we learn, the practice is eminently successful. 
This construction of permanent way possesses all the ad- 
vantages of the longitudinal system of the Great Western 
line, at the same time obviating all the notorious disad- 
vantages which attend the working of that system. We 
trust the time will come when, in spite of the prejudices 
of managers, the interests of hangers-on, and the caprices 
of juries (when accidents, unfortunately, do occur), we 
shail find a plan, so rational and possessing such already 
ascertained advantages, generally adopted. ‘Then, we 
trust, a railway journey will be less trying than a morning 
airing in the Park—far less than a progress, by cab, from 
London-bridge to Charing-cross. 





LIME AND CEMENT. 
Ir is a satisfaction to a practical engineer to come across 
a plain, straightforward paper upon a practical subject— 
such papers as those of Mr. Robertson’s, which we gave to 





our readers last week and the week before, Say what we 
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may of the Institution, few such papers come before it ; 
and as for the great engineers, they avoid writing as un- 
professional. This is much to be regretted. When our 
foremost engincers refuse, or even neglect, to lay before the 
profession descriptions of their works and of the expedients 
and processes resorted to in their execution, we cannot look 
for the rapid advancement of the science of enginecring— 
nor, hardly more, that of its practice. 

No subject connected with the constructive arts appears 
to have been less studied than the nature and action of lime, 
mortars, and cements. When Mr. Burnell, the instructive 
and entertaining writer upon so many engineering subjccts, 
had occasion to prepare a little work on limes, mortars, and 
cements, he was forced to own that the works which he 
had had occasion to consult were “ mostly in foreign 
“ Janguages,” and that he had to regret that “our own 
“scientific authorities have not thought it worth their 
“while to occupy themselves with this highly important 
“branch of practical chemistry.” The French have, indeed, 
paid great attention to the theory and application of 
caleareous cements, and their engineers have employed, on 
a large and successful scale, beton, or concrete, and with 
this material they have, indeed, constructed monolithic 
bridges, arches, &c., and there are, in the neighbourhood of 
Paris, dwellings and railway stations cast whole in beton, 
buildings in which the walls, floors, chimneys, and even the 
mantels are but parts of an artificial monolith, moulded in 
the adaptable material in question. 

Mr. Robertson’s paper on the concrete employed at the 
London Docks Extension—a paper which ought to have 
been read in Great George-strect instead of 400 miles away 
-—did not profess to enter upon theoretical ground, but it is 
not the Jess acceptable, although, purely empiricalas it 
was, it affords no testimony as to the correctness, or other- 
wise, of the processes carried out at Shadwell. All we 
know is that the late Mr. Rendei thought best to burn his 
own lime at a great expense, both for freight and coal; 
that he supplied it at 10d. per bushel to Messrs. Cubitt 
and Co.; that it was mixed with six times its bulk of 
gravel, stirred twice dry and twice after being watered, 
shot from a height not greater than six feet, and that 
—there it is, twenty or thirty feet below the surface of 
the Thames, sound and trustworthy for anything that is 
known to the contrary. None can say that we stand in 
need of precedents for our practice in respect of con- 
crete, cement, &c., but how far our knowledge of principles 
and analysis goes is another thing. Mr. Burnell has told 
us that it is “owing to the inconceivable negligence of 
“the engincering profession in our country” that “we 
“have no statistical account of the various hydraulic 
“limes produced in England.” We all know what hy- 
draulic lime is for although Smeaton had employed 
“ water cement” more than a century ago, it was Vicat 
who, forty years ago, alter experimenting with the assiduity 
and skill characteristic of a Frenchman, explained to the 
world that cement became “ hydraulic” just in proportion 
as the proportions of lime and clay approach equality. 
Vieat was the first to demonstrate the true theory of 
hydraulic lime; but, as for the commodity itself, it’ was 
employed, certainly, by the Romans, and trass, which comes 
to much the same thing, has been used, from time imme- 
morial, by the Dutch engineers. 

Now what must be done to learn if a lime stone will, by 
burning, yield hydraulic lime. “ Burn it and see”—yes, 
that is one way; although this mode of analysis,’ or, 
rather, of avoiding analysis, is sometimes costly. Berthier, 
who went deeply into these matters, gave the following 
mode of analysis :— 

Powder the stone and pass it through a silk sieve. ‘Ten 
grammes (nearly one-third of a Troy ounce) of this dust 
are to be put into a capsule, and, by degrees, diluted 
muriatic (chloro-hydric) acid is to be poured upon it, 
stirring it up continually with a glass or wooden rod; 


when the effervescence ceases no more acid is to be 
added. — Evaporate the solution slowly to a_ paste; 
then mix with half a litre (304 cubic inches, or 


rather more than a pint) of water and filter. ‘The clay 
will remain on the filicr, and is to be perfectly dried and 
weighed. ‘lo the remaining solution add lime water until 
precipitation ceases; collect this precipitate as quickly as 
possible, and dry and weigh it. ‘This precipitate is 
magnesia, often combined with iron and manganese, and 
upon the proportions of the clay and this precipitate to the 
original quantity experimented upon will depend the 
hydraulic character of the lime stone. This is assuming 
that the insoluble matter is not granular, for if it be wholly 
so the stone will not yield hydraulic lime. In this way, 
and by direct experiment, calcining the stone in a crucible 
and working it afterwards into a paste, its hydraulic energy 
can be ascertained. The slaked stone (if it will slake— 
and a true cement stone will not), being powdcred and 
made into a paste of the firmness of putty, will harden, in 
water, in from two to twenty days, so as to resist the 
pressure of the finger, the eminently hydraulic limes 
acquiring that degree of hardness in from two to four days. 

By such experiments, generally made, engineers could soon 
supply the want which Mr. Burnell deplores. In the mean- 
time a perusal of Mr. Robertson's paper on the conerete 
made and used at the London Docks, will indicate some 
points for further inquiry. 


METAL SHEATHING FOR SHIPs, 


SEVERAL years ago the Admiralty had the wisdom to 
appoint a chemist of some reputation to an official position 
in Portsmouth Dockyard, for the double purpose of fur- 
nishing chemical instruction to the young gentlemen 
trained at the Royal Naval College, and of rendering such 
aid in chemical investigations as the board might from 
time to time require. In both respects the gentleman to 
whom the appointment was given, and who has held it 
ever since, has done good service to the State, and more 
than justified the establishment of a chemical office in the 
naval department. He has succeeded in ditlusing an 
elementary knowledge of chemical science very widely 
throughout the navy and the royal dockyards, has kept a 
wholesome checkfupon the tendency which many con- 





tractors feel to adulterate the storessupplied to her Majesty’s 
ships and dockyards, and has furnished invaluable advice 
and information to the executive branches of the service on 
many very important questions. 

But while we acknowledge cheerfully the'wisdom with 
which the Admiralty have thus acted, as far as it goes, we are 
bound to say that they have, nevertheless, been unac- 
countably sluggish in recognising the growing importance 
of chemistry, and in bringing it to their assistance in the 
execution of their important duties. In reference to the 
costly process of sheathing the bottoms of their vast 
flects with copper, for example, they have been strangely 
indifferent to chemical considerations. It is true that the 
establishment of the metal milis in the dockyards, for re- 
manufacturing the old sheathing, was a very cconomical step, 
bringing the cost down from the 44d. per pound paid to the 
contractors to less than a peuny per pound; but this hap- 
pened many years ago, and was the result of a suggestion 
made by the late Sir Samucl Bentham ; while, on the other 
hand, systematic neglect of a much more important ques- 
tion—the chemical and mechanical constitution of the 
copper itself—has marked the conduct of successive Boards 
of Admiralty without intermission. Those who are familiar 
with the history of this subject will necd no confirmation 
of this; but for the information of others it may be well to 
adduce one illustration. In a lecture delivered before the 
British Association at the Swansca meeting, in 1545, by 
Dr. Perey, and to which Colonel Sir Henry James hap- 
pened to listen, several copper alloys were spoken of, and 
specimens of them were exhibited. It occurred to Sir Henry 
James, who then held an appointincnt in Portsmouth Dock- 
yard, that it would be well to ascertain the action of sea- 


him 








water upon some of these, and Dr. Percy furnished 
with specimens forthe purpose. Experiments of nine months’ 
duration indicated that phosphorus exerted 2 great protec- 
tive influence upon the copper, and Sir Henry, consequently, 
applied to the Admiralty for permission to test the eficct 
of it upon a scale sufficicntly | and under conditions 
calculated to afford decisive results. The permission was 
granted, and asum of £60 was allowed tor the purpose. 
The phosphorised copper was accordingly prepared at Lir- 
Iningham with duly 












ereat cure, and the sheets were 
delivered, and placed upon buoys at three diticrent 
yards. © Ina year or two afterwards,” says Dr. P 
his new and voluminous werk upon * Metall 
Henry James and myself endeavoured to ascert: } 
results, but in vain. We had interviews with Sir baldwin 
Walker and Captain Milne, and though nothing could be 
more courteous than the behaviour of those gentlemen, and 
though they were desirous of providing us with the fullest 
information as to the resuits, we failed to elicit more than 
the fact that the buoys had been painted all over!” Dr. 
Perey adds, * It is to be regretted that further trials were 









not made with the phosphorised copper; for if it should 
be satisfactorily established by repeated experiments on a 
sufficiently large scale, and under varying conditions of 
sea-water, climate, &c., that phosphorus does diminish the 
corrosive action of sca-water in so decided a degree as the 
results already obtained indicate, it is probable that an 
annual saving of many thousands of pounds sterling might 
be effected in the navy. It is necessary to remark that 
the services of Sir Henry James and mysclf in this matter 
were entirely gratuitous.” Facts like these prove how 
completely the Admiralty have failed to deal ceticetively 
with this very important question, notwithstanding the 
impressive fact that, by a httle attention to the subject, 
the late Mr. Muntz contrived not only to save the merchant 
service cnormous sums in the cost of sheathing, but also to 
accumulate a fortune of nearly £600,000 for himself; and 
notwithstanding, too, that the almost exclusive use of 
Muntz’s metal in the merchant service has cast the whole 
responsibility of improving the copper sheathing manufac- 
ture upon the Admiralty. 





We have now been sheathing ships with copper for nearly | 
two centuries, and yet we have it recorded by Dr. Perey, 


in the volume before alluded to, that neither the dockyard 
officials nor the copper-smeltcrs themselves have yet suc- 
eceded in preventing great uncertainty of wear; nor have 
chemists succeeded in ascertaining the causes of this un- 
certainty; and we are able, from our own intimate 
acquaintance with the information officially 
royal dockyards, to confirm the absolute truth of these 
statements. Up to the present moment the most diversi- 
tied and complicated phenomena are developed, and no clue 
to their interpretation has yet been found. Muntz’s metal 
is not open to this objection to the same extent, although 
Dr. Faraday states that he has known the zine to disappear 
from it altogether after long exposure to the action of sea 
water, and Dr. Perey alleges that much of the modern 
Muntz’s metal sheathing is eaten away in holes, notwith- 
standing the declaration of copper-smelters that in the 
manufacture of it they employ only best-sclected copper 
and zine of the best quality. 
important, however, in this case because the price of the 
mixed metal is so much below that of the pure copper. 

It remains to be scen how far the introduction of iron- 
cased ships into the royal navy will limit the use of pure 
copper sheathing for ships of war. ‘There are sanguine 
persons who suppose that iron bottoms, washed over with 
some solution or paint, will become universal. But we 
believe this to be an error; the local weakness of the iron 
bottom is likely to prove a permanent hindrance to its 
general adoption, in an unprotected state, throughout the 
royal navy. It is exceedingly probable, however, that 
Muntz’s metal will replace copper altogether ere long. 
The iron-cased principle will probably drive us to this. In 
fact, it has already been decided, we belicve, to cover the 
bottoms of the Royal Alfred, and other timber-built iron- 
cased vessels, with that metal, the reason obviously being 
that the galvanic action which will be set up between t 
armour and the sheathing will be muci: less than would 
oceur if pure copper sheathing were emy It the 
Admiralty should decide upon planking the bottoms of 
their iron ships over with wood, then applying a metal 
sheathing (as was recently recommended by us, and, subse- 
quently, by a writer in the Cornhill Magazine), the same 
reason for employing Muntz’s metal would bold. 














loved. 


The uncertainty is far less | 

















But if the use of pure copper sheathing is continued by 
the Admiralty, it is incumbent upon them to adopt 
measures for placing the manufacture of the metal sheets 
upon a new and surer basis. ‘The distinguished metal- 
lurgist whom we have already quoted more than once 
believes the difficulties which beset the subject far from in- 
superable, and has even struck out what appears to us to be 
the proper mode of investigating the question. It should 
be considered, he suggests, under two distinct heads, 
namely, the mechanical state of the metal employed as 
sheathing, and the chemical composition of the copper 
from which it is prepared. He shows that copper cast 
under ordinary conditions, and which externally appears 
perfectly sound, yet contains innumerable pores or cavities 
distributed through the mass; and he contends that no 
process of rolling can convert this intoabsolutely solid copper, 
although it may so far reduce these cavities in dimen- 
sions as to render them invisible even under the micro- 
scope. If this be admitted—as we think it must—it is 
manifest that the structure of such roiled metal cannot be 
perfectly uniform throughout the mass, or over the entire 
surface of the sheet. But want of uniformity of structure 
would lead us, as he says, to anticipate corresponding dif- 
ferences in the degree of action of corrosive liquids upon 
the surface of the metal, especially such as operate slowly, 
like sea-water. The only specimen of cast copper quite 
free from cavities ever seen by Dr. Perey was melted under 
charcoal and poured through an atmosphere of coal-gas ; 
and it would be desirable probably to institute experiments 
with sheathing rolled from copper cast in this manner. 
The porosity of the copper rolls employed in calico print- 
ing has, as many of our readers well know, been a fre- 
quent cause of complaint, and various expedients have 
been resorted to by copper-smelters to obviate this defect, 
but with no great success thus far. It has now, however, 
become a common practice, in casting these rolls, to put 
the melted metal under great pressure, and allow it to cool 
while in that state. Whether this method remedies the 
deiect or not, it is impossible te doubt that it can be 
remedied. It is equally impossible to doubt that perfect 
homogencity of structure in the copper cast for sheathing 
is in the highest degree desirable. 

With regard to the determination of the chemical com- 
position of sheathing copper, Dr. Percy insists upon the 
futility of expecting that results of much practical value 
will be obtained except by very expert analysts. The de- 
tection, and still more the quantitative determination of 
forcign metals or other matters in a metallic mass, when 
present only in minute quantities, are well known to be 
frequently attended with extreme difficulty ; moreover, in 
many cases the known methods of analysis are incapable of 
yielding correct results. In fact Dr. Percy asserts that 
our existing chemical expedients would fail in completing 
the investigation of this subject. “In a proper investiga- 
tion of the exact composition of various descriptions of 
copper it would be absolutely necessary to search for new 
mcthods or attempt to improve old oncs, in order to enable 
the operator to arrive at satisfactory results; and this 
would require considerable time and persevering labour 
both of head and hands. The Lords of the Admiralty,” he 
sagaciously adds, “ having no experience of the slow and 
tedious nature of analytical manipulations, may, like many 
other persons equally unacquainted with the subject, be 
disposed to imagine that a chemist should be able to 
present them with a correct analysis of a picce of copper 
with as much facility and with almost as much rapidity ay 
a physician can write a prescription. In order to ascertain 
the causes of the different degrees of corrosion observed in 
different qualities of copper, in so far as they may be con- 
nected with chemical composition, it would be necessary 
to expend a considerable sum, and to wait patiently for 
the analytical results.” 

We give prominence to these considerations because long 
years of experience have convinced us that the Admiralty 
have never yet taken the trouble to acquaint themsclves 
with the abstruse and intricate nature of the investigation 
which it is their duty to have made, and which, however 
costly it might prove, would, nevertheless, be likely to lead 
to savings a thousand-fold greater. Such an experimental 


_ nu | inquiry is manifestly beyond the compass of individual 
recorded in the | i 


resources, or it would, doubtless, have been carried out long 
ago. It is, then, we repeat, to the Admiralty that we must 
look for its accomplishment, and on them we respectiully 
urge the duty. 

IMPROVEMENTS IN ORDNANCE. 

WE last week illustrated an invention by Mr. Bessemer, 
which appears tous to include one of the most important 
principles for the improvement of ordnance ; one by the aid 
of which we may provide ourselves with cheap and good 
guns. It is well known that the greatest strain to which a 
gun is subjected, on the explosion of a charge within it, is 
exerted immediately around the bore. The particles of 
netal surrounding the chase must be first compressed 
upon themselves before any strain can come upon the 
material beyond them. indeed, one great requisite of a 
good gun is, that it shall resist internal compressive strain, 
and in this respect wrought iron is certainly inferior to 
cast iron. Mr. mer, therefore, proposes to insert a 
steel chase within ordinary cast iron guns, and thus, not 
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only to supply strength, both tensile and compressive, 
exactly where it is most wanted, but also to diminish the 

*. , > . . . . a 
bore of the gun to adapt it for clongated projectiles. To 


shrink a stcel tube within a gun appears, on analysis, to be 
much more logical than to shrink wrought iron hoops 
around it, and the fact that so simple a course has not 
sooncr been struck upon is but an additional disproof' of 


!the doctrine implied in Sir William Armstrong’s op} osition 


to patents, that meritorious inventions occur spontancously 
to everybody. It is true that, before Mr. Bessemer’s patent 
had been published, and, therefore, before we knew of its 
existence, we had suggested, in these columns, a somewhat 
similar plan, but the merit of working out the ils, as 
Mr. Bessemer has done, is, in itself, equal to that 
essential idea. The specification is, indeed, an 


dct 
due to the 
admirable 


chapter on ordnance, worth the attention and careful con- 
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iihetion of the euthenlties. It covers, also, additional im- 
provements on the “turbine shot,” patented by Mr. 
Bessemer seven years ago. With this shot, which bears 
as closely within ‘the bore of the gun as an ordinary rifled 
projectile, a certain amount of what may be called “ wind- 
age”—and not greater in its total extent than the ordinary 
Ww vindage i in smooth bore guns—is provided i in three or more 
longitudinal grooves along the sides of the shut, these 
grooves terminating in the form of the buckets of a 
Koechlin, or parallel flow turbine. With but a moderate 
expenditure of powder, as it has been ascertained, a long 
shot can thus be made to rotate by the reaction of the 
escaping g rases, and to such an extent that it ean be kept 
“end on” over a very long range, thus dispensing with | 
rifling and its mechanical and other practical disadvantages 
altogether. Mr. Bessemer has already made some good 
practice with these projectiles, fired from ordinary smooth 
bore guns, and we shall hope to hear of their further 
success, and ultimate general adoption in artillery practice. 





:—The French Government has 
gard to its reckless expe nditure, and 






Foreign anp Cononiat Jorr 
at last come to its senses with r 





orders have been issued suspe nding the execution of the Rempart, | 


iron-cased frigate, at Cherbourg, and of the floating batteries 
Orgueilleuse and Arrogante, at Lorient. Their keels had only been 
just laid down.—The French customs authorities have given notice 


that machines for warping, &c., from Englend and Belgium, are to | 


pay the same duties as machines for weaving, and machines for 


combing are to pay the same duties as those for 


Emperor for a dozen boats for landing troops on a system invented 


by himself.—It is stated that 2,600 pianos are manufactured eve ry | 
—The british frigate Eurydice, of 26 guns, has been | 


year at Vienna.— 
purchased by the Prussian Government. —After spending nearly six 
months in preparations, an enterprising company in ( ‘ahfornia has 


about seven tons. The deposit (80 per cent. rich) is very abundant.— 
A lighthouse has been lately erected on the extreme South point of 
Nova Scotia, and was lighte don the 12th November. The light- 
house is erected on the extreme end of Cape Sable Island, the most | 
southerly extremity of Nova Scotia, in lat. 4 13.24 N., and lon. 65.36 W.; 
the house is painted white, and is lighted w vith a fixed red light. 
TrLrorv's Youru.—During the greater part of his apprenticeship 
Telford lived in the iitthe town of Langholm, taking frequent 
opportunities of visiting his mother at ‘The Crooks on Saturday 
evenings, and accompanying her to the parish church of Wester- 
kirk on Sundays. Langholm was then a very poor town, being no 
better in that respect than the district that surrounded it. It con- 
sisted chiefly of mud hovels covered with thatch—the principal 
building in it being the Tolbooth, a stone and lime structure, the 
upper part of which was used asa justice-hall and the lower part 
asa gaol. There were, however, afew good houses in the little 
town occupied by people of the better class, and in one of these 
lived an elderly lady, Miss Pasley, one of the family of the Pasleys 
of Craig. As the town was so small that everybody in it knew 
everybody else the ruddy-cheeked, laughing masou’s apprentice 
soon became generally known to all the townspeople, and amongst 
others to Miss Pasley, When she heard that he was the poor 
orphan boy from up the valley, the son of the hardworking widow 
woman, Janet Jackson, so “eident” and so industrious, her heart 
warmed to the mason’s apprentice, and she sent for him to her 
house. ‘That was a proud day for ‘Tam; and when he called upon 
her he was not more pleased with Miss Pasley’s kindness than 
delighted at the sight of her little library of books, which contained 
more volumes than he had ever before seen. He had by this time 
acquired a strong taste for reading, and indeed exhausted all the 
little book stores of his friends. His joy may therefore be 
imagined when Miss Pasley volunteered to lend him some books 
from her own library. Of course the young mason eagerly and 
thankfully availed himself of the privilege ; and thus, while work- 
ing as au apprentice and dheetin as a journeyman, he gathered 
his first stores of information in British literature, in which he was 
accustomed to the close of his life to take such pleasure. He almost 
always had some book with him, which he would snatch a few 
minutes to read during the intervals of his work; and in the winter 
nights he occupied his spare time in poring over the volumes that 
came in his way, usually with no better light than what was 
afforded by the cottage fire. On one occasion Miss Pasley lent him 
“ Paradise Lost,” and he took the book with him to the hill-side to 
read. His delight was such that it fairly taxed his powers of ex- 
pression. He could only say, “1 read and read, and glowred; 
then read and read again.” He was alsoa great admirer of Burns, 
whose writivgs so inflamed his mind that, at the age of twenty- 











two, when barely out of his apprenticeship, we find him breaking | 


out in verse.—Lives of the Engineers. By S. Smiles. 
TRIALS witH ArRMsrrona GUNS, 


action of our weapons is at this moment of surpassing interest, it 
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—As everything relating to the | 


will not be out of place to record briefly the latest experiments with | 
the heavy Armstrongs before the Select Committee at Shoebury ness, | 





Ata range of 500 yards a large wooden section of a frigate pwas 
built up, and before it was plac edan Armstrong 100-pounder, attended 
by a Marten’s cupola furnace with molten iron. ‘lhe object was to 
ascertain whether the liquid fire could be projected with impunity 
through the rifled tubes. A non-conducting varnish had been placed 
between the surfaces of the lead and iron; and when the shells were 
filled they were fired at the target, bursting like shrapnell upon it, 
and setting it on fire in various places. No particular difficulty was, 
however, experienced in stamping and cutting the fire out, In order 
to ascertain the time which a shell loaded with liquid iron might be 
left with impunity a shell was filled, and it was found that nearly 
twenty minutes elapsed before the lead coating began to run. ‘This 
experiment, therefore, pretty well settles the great question of liquid 
shells in favour of Sir William Armstrong, though in real matter of 
fact the point is of far less importance than it would appear to be. 
Asa proof of this, and at the sugge stion of one of the members 
of the committee, three 1v0- -pounder shells were ordered down 
to the battery to try their effect upon the frigate section. 
‘They were fitted with pillar fuses, tired with 10 lb. charged and a 
bursting charge of 81b. The first shell broke through the wooden 
side, and, bursting s between decks with a fearful roar, appeared to 
convulse the strongly- bolted fabric to its very foundation. On 
visiting the target tle interior was found thoroughly clogged with 
smoke, utterly precluding the possibility of men livi ing and breathing 
in it. iung men may stand a vast deal of hammering, and 
terrible would be the effect of the s ‘gments, splinters, explosion of 
their own cartridges, caused by the bursting of these shells filled 
with such large charges of powder ; but, besides this, asphyxiation 
to a certainty would ‘be an additional result, and it is clear that men 
who cannot breathe would become entirely helpless. The other 
shells did but confirm this result, a1 nd the committee left, satisfied 
that if a few such missiles could be dropped into the wooden ships 
of an enemy it would rapidly be “ All up with Squeers!” Sir 
William, however, on the tollowing morning suggested that similar 
shells, tired with the reduced charge of 6 lb. of powder for close 
action, should be tried against the same frigate section. This was 
doue, and on this occasion the shell, inste ad of comp. let ly pene trating 
the bulwarks, burst in them with an effect to which, using th 

expression ¢ fa gunner stauding close by, “Smithereens was wll a 
joke! In tact a Pickford’s van might almost have walked into the 
hole blown out in the side of the ship. 

















ships, Jonathan might tind, from the above spec timen, that the bite of 
the old lion, which he affects to despise, will give an uglier rip than 
may be altogether agreeable.—Arm, 7 and Nary Gazette. 
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| 2095. Magxes 8 OREN, Syden 
As the war, which appears | 
imminent, will be—probably for the last time—a war with woeden | 


| 2827. Davip Yoouow Stewart, Glasgow, 
cleaning.— | 


M. Armand, the Bordeaux eae ler, hasjreceived an onder from the | 


| 
recently commenced refining sulphur in Santa Barbara county, in | 
that State, and sent to San Francisco the tirst shipment, comprising | 
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Grants of Provisional Protection for Six Months, 

2127. FREDERICK TOLNAUSEN, Boulevart Bonne-Nouvelle, Paris, ‘‘A new 
and economical method of producing dynamic electricity, thereby ob- 
taining useful chemical compounds."—A communication from Jean 
Baptiste Théodore Rousse, Imperial Lyceum, St. Etienne, France.— 
Petition recorded Wth August, 1561. 

2141. James Ronaup, Liverpool, “ Improvements in machinery for dressing 
hemp, flax, manilla, and other like long fibrous material.”—Petition re- 
corded 28th August, 1861. 

2351. Joun OLivER, Colchester, Essex, Joun Grantuam, Nicholas-lane, 
London, WILLIAM Stnnock, Sylvan Cottage, Woodford, Essex, and 
MontTaGve Ricuarvd LéveRsON, St. Helen’s-place, London, “ Improve- 
ments in the mode of obtaining certain chemical substances, and in the 
treatment of vegetable fibre, and in obtaining manurial and other pro- 
ducts therefrom.”—Petition recorded 2th September, 1801. 

2593. JouN Crostuwaite and Tuomas Epwarp ARkMAN, Liverpool, “Im- 
provements in the construction of targets, and in signal apparatus to be 
used therewith.”—Petition recorded 18th October, 1861, 

2658. GEORG Davigs, Serle-street, Lincoln’s-inn, London, ‘ Improve- 
ments in lamps for burning coal oil and similar fluids.” —A communica- 
tion from Joseph Thomas, New York, and Joseph idall Van Kirk, 
Philadelphia, U.S.— Petition recorded 24th October, 1361. 

2726. EUGENE be Bassano and AbDOLPHz BRUDENNE, Brussels, ‘‘ Improve- 
ments in the manufacture of stearine.”—Petition recorded 30th October, 
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280F. CHARLES WILLIAM SIEME Great George-street, Westminster, 
vessel, and gun or guns connected therewith, for use in naval warfare.”— 
P. tition recorded 8th November, 1861. 

2815. Francois Henry Manik Come Damiens CHEVALIER Finis DE LACOMBE, 
Paris, “Improvements in generating hydrogen gas for illuminating or 
other purposes, and in apparatus used therein.” —Petition recorded 9th 
November, 1861. 











Lanarkshire, N.B., “ Improve- 
ments in the manufacture of cast iron pipes and in similar articles, and 
in apparatus to be used therein.” 

2832. ALEXANDER Suannon, New York, U.S., 
of cartridge for aceclerating the flight of projectiles. 
11th November, 1861. 

2861. Henry Bikp, Liverpool, ‘Improvements in the construction of bottles 
and other vessels, and in stoppers for the same to indicate that they con- 
tain poison.”—Petition recorded 13th November, 1861. 

2885. Eveene D’Estrangvue, Mont-de- Marsan, Landes, France, *‘ An im- 
= ed instrument for drawing teeth.”—J/etition recorded 10th November, 

1861. 


‘An improved construction 
"— Petitions recorded 








Witiiam. Curt and Epwin Curr, St. Quentin, Aisne, France, * Im- 
ovements inthe manufacture of lace.’ 


to 
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| 2897. CHARLES Marte Povruer, Paris, “An improved mode of construct- 


ing and fixing the rails of railways.” "— Petitions recorded 18th November, 
1861, 

2904. Jesse Len, Church 
tion of the wheels of t 
such engines,” 

2906. Sin Deve, Rue Duvivier, Paris, “ A new process of discolouring, 

i g, and improving v arnish, oil, resin, gum, ether, wines, spirits, 

and other matters through the application of compressed air.”—Petitions 

recorded 19th November, 1361. 





rate, Leicester, “ Improvements in the construc- 
auction engines, and in the mode of adaptation to 


















2921, Tuomas Cownurn, Safety-valve Works, Little Peter-street, Man- 
chester, “ Improvements in apparatus for elevating boiling soap and for 
dividing the same into bars when congealed.” 


i 

2924. GrorGk HeNRY POLYBLANK, Gracechureh-street, London, *‘ A new er 
improved method of protecting and preserving photographic and other 
prints, water-colour drawings, and other works of art from injury and 
decay.’ 

2925. Joun Grrrors, jun., Westbromwich, Staffordshire, and Gronar 
Hixtox, Oldbury, Worcestershire, ** Certain jimprovements in cupolas 
and furne aces for smelting or reducing ores and tor the remelting of pig 

iron.’ 

2997, Epwarp Brooks, Bradford, Yorkshire, ‘‘ lmprevements in machinery 
for combing wool and other fibrous substances.”—Petlitions recorded 21st 
November, 1861. 

2929. HERMANN CuristTiAN Meyer, Ashford-street, Hoxton, London, * Im- 
provements in the means of stopping or retarding railway and other 






2931, ALrreD Ferxanprez YARnow, Arundel-square, Barnsbury, and JAMES 
BracevripGe Hinprren, Barnsbury-villas, London, “ Improvements in 
locomotive steam carriages for common roads,” 

2937. CHARLES BARTHOLOMEW, Broxholme, Wheatiey, 
Joun HEPTINSTALL, Masbrough, Rotherham, ‘* ly 
circular blooms, such as a used in the manufactur 
other purposes,” —Petitions recorded 22nd November, 1861. 

nsuM, Birmingham, “ An improvement or improvements 


. near Doncaster, and 
»vrovements in making 
of tyres and for 









in penholde 
2043. CHaRLes Henry Junivs WILLIAM Maxiinian Lies ANN, Hudders- 
field, Yorkshire, ‘* Improvements in textile and felted fabr 
2945. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in toothed wheels, and in the apparatus used in their manufacture.”—A 
communication from Jean Baptiste Buissart and Therese Levine Levesque, 
Paris. 
2947. pacer Pivkiy, Clerkenwell, London, ‘ Improvements in aneroid 
te 









2949. — ALEXANDRE Rovuviere, Rue de Malte, Paris, ‘‘ An improved 
pump.” —Petitious recorded 23rd November, 1861, 

2957. WiLLIAM Burress, Newgate-street, London, “ Improvements in reap- 
ing and mowing machines.” 

2959. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in machinery or apparatus for preparing oval picture frames,.”—A com- 
munication from Robert Marcher, New York, U.S. 

2961. ALFxED VINCENT Newton, Chancery-lane, London, “ An improved 
method of removing and preventing the formation of caleareous and 
saline deposits in steam boilers.”—A communication from Lewis Baird, 
Cambridge, Massachusetts, U.S. 

2062. Joun HALForp, Beacon Cottage, Great Barr, Staffordshire, “ Improve- 
ments in collecting and utilising smoke, gases, and such like products of 
combustion, rendering the same available for heating steam boilers and 
other purposes where heat is required, which improvements are also 
applicable to the desulphurisation of coal in making coke.” 

2963. Gronce CLARKE, Gresham-place, Camberwell-lane, Surrey, “ 
proved fire-escape.” 

2964. Purneas Cowan, Barnes, Surrey, *‘ A mode of utilising the waste heat 
of furnaces, used in re- -burning animal charcoal.”—/etitions recorded 
2th November, 186 

Augustus WILLIAM Wiis, Great Russ ell-strect, Blooms sbury, 

ndon, ‘* Improvements in the construction © i pencil- cases or holders.” 

Cuan.Les GrorGe Braxvon, Portsea, H ampshire, ** lmprovements in 

s for propelling and stecring vessels. oy 

enkT Hancourt, birmingham, *‘An improvement or improve- 
ments in fastening knobs to doors, drawers, and other articles, and in 
connecting knobs to spindles.” 

2971. Cuak.es Stevens, Charing-cross, London, ‘‘ Improvements in pen- 
holders.” —A ws from Jean Baptiste = Brasseur, Paris. 

2973. GuorGe BorromLey, St. George’s-place, Leeds, Yorkshire, * Improved 
machinery for cutting oo linen, cotton, Woollen, and other rags, fibrous 
waste, or vegetable substances, for various purposes in the industrial 
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am Firtn and Rovert Ripiey, Leeds, ‘‘ Improvements in 

and mi whinery for working coal and other mines.” 

SpmuND DonisrnoKrs, WILLIAM Firru, and Rover? Rie y, 
Leeds, hire, ** Imy rovements in machinery and apparatus for 
working coal and other mines.’ 

2978. GEORGE LAMBTON Puncuasek, Bedford-row, Holborn, London, ‘ Im- 
proved sight apparatus, and sight for fire-arms and orduance.”—J/etitions 
recorded 2: th November, 1861. 

2979 JouN STANDIIELD, Strath rd, Fsscx, “ Improvement in apparatus for 
regulating and indicating the speed of steam engines and other ma- 
chinery.” 

2982. GurorGEe Rypitt, De wabury, Yorkshire, ‘* An improved Cornish or 
other steam boiler, with smoke consumer and condenser, being also 
applicable for ventilation.” 

2083. Wituiam Leck, Glasgow, Lanarkshire, N.B., “ Improveme: nts in 
weaving, printing, and othe rwise treating certain ornamental fabric: 

2985. Amos Wuir.ey and TioMAs LUMLEy, Gloucester “grove East, Old 
Brom) ton, London, “ Improvements in ventilators,” 

2987. ANDREW Larcuay, Kilmarnock, Ayrshire, N.B., 

machinery or apparatus for boring and winding 5 purposes. 

298¥. ALrrep Vincent Newton, Chancery-lane, London, “ Improvements 
in mowing and reaping m whinery.”— A commmunicati n from William 
Van Anden, New York, U.S. 

ILLIAM CLARK, Chancery-lane, London, “ Improvements in the 
tion of parts of electric tele i belt apparatus, and in apparatus 
used in making the same.”"—A ¢ municauon from Pierre Desire 
Prudhomme, Louievart st tin, Paris. 
an, Kent, “An impr ivement in the manu- 
facture of gas and the > conlecied there wit h.’ 

2995. WILLIAM Autrim, Ireland, * Improvements in ma- 
chines for heckling and seutching flax and other vegetable fibres,”— 
go recorded ziih Novwmber, 1301. 

2097. Hexry Witpe, Manchester, “Improvements in magneto-clectric 
tele graphs, aud in apparatus connected therewith.” 
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3001. SamunL ALraep Carpenter, Birmingham, “An improvement or 
improvements in attaching name plates or labels to umbrellas, parasols, 
walking-sticks, and whips.” 

3002. Perer Srence, Newton-heath, near Manchester, “ Improvements in 
the treatment of ores for the manufacture of sulphurie acid, and in 
apparatus connected therewith, which apparatus is also applicable to the 
treatment of ores for separating metals therefrom.” 

3003. FREDERICK Foveau x Weiss, Strand, London, “ An improved fasten- 
ing for boxes and cases 

3004. WinneLM ADOLY Von Konig, Brompton-row, Brompton-road, 
Brompton, London, ‘‘ Improvements applicable to stoves or open fire- 
places for utilising more of the heat therefrom than heretofore, also for 
economising fuel and igniting same.” 

3005. JuLEs D'ADHEM AR DB LABaUMek, Dorset-terrace, Clapham-road, Surrey, 
**Improvements in machinery for cooling and freezing w water and other 
fluids."—A communication from Edouard Ble ¢, Rue d’Amboise, Paris. 

3006. Bexgamin Prrr, Great Carter-lane, London, and JaMEs Joun Surp- 
Lock, Whendale-villas, Earl's-court, Kensington, Middlesex, “ Improve- 
ments in cocks or valves for the ‘pass: age of fluids.”"—P% et itions recorded 
28th November, 1861 

3007. Epwakp FUNNEL 





E ast-street, Brighton, Sussex, “ A self-acting in- 

dica signal for railways. 

3009. Tuomas ExLis, Swindon, Wiltshire, “ Certain improvements in rails 
for permanent-ways.” 

3010. Avaustus Bryayt Crips, New Oxford-street, London, * Improve- 
ments in wringing machines. "A eummnauiention from Francis Adams 
Cushman, Lebanon, New Hampshire, U 

3011. SAMUEL Tonks and Jos Brookes, West Bromwich, Staffordshire, 
*‘Improvements in steam boiler furn: vees and in setting certain kinds of 
steam boilers.” 

3012. Ronert CRAWFORD PERRY, 
ing bottle.” 

3014. RichaRD ARCHIBALD Brooman, Fleet-street, London, “ An improved 
safety buffer or apparatus to be used in railway trains to prevent 
accidents from collisions."—A communication from Richard Dover 
Chatterton, Cobourg, Canada West. 

3015. Eowarp Tyrer, Old Jewry-chambers, London, “‘ Improvements in 
electric telegraphs. "— Petitions recorded 29th November » 1861. 

8017. WittiAM Cooke, Spring-gardens, St. Martin’s-in-the-fields, London, 
**A wind guard for curing smoky chimneys ” 

3020. Epwarp Pricx, Cheapside, London, ** Improvements in collars for 
gentlemen's, ladies’, and children’s wear.”—Petitions recorded 30th 
November, 1861. 

3021. ALEXANDER Scnvitz, Paris, “ Improvements in the manufacture of 
certain colours for printing and dyeing fabrics.” 

3022. JaMES WAKENELL, Hitchin, Hertfordshire, *‘ Improvements in the 
construction of invalid bedsteads, convertible into other articles of 
furniture for the use of invalids,” 

3024. Gernarp Ratston, Tokenhouse-yard, London, ‘* Improvements in the 
mode of preparing and applying a certain material ov the hulls of iron 
or wooden ships, or on the surfaces of materials for building the same, 
also for preventing oxidation and tubercles in iron water pipes.”—A com- 
munication from Jacob Snider, jun., Paris,—Petitions recorded ud 
December, 1861. 

5028, Joun Henry Giew, Howland-stret, Pitzroy-square, 
provements in machinery or apparatus for sewing or stitching. 

3030. James LEACH, Bronte-place, East-street, Walworth, Surrey, ‘ Im- 
provements in preparing matters to be used in the manufacture of 
candles,’ 

3(82. Joun Lyon Firetp, Upper Marsh, ,, Lambeth, Surrey, “Improvements in 
the manufacture of mould candles, 

3034. WinwiAM Evwarp Newton, Chi incery-lane, London, “ Improvements 
in artificial tecth."—A communication from Samuel Stockton White, 
Philadelphia, Pennsylvania, U.S. an record-d 3rd Decenber, 161. 

3036. James Heminaway, Robert Town, York, ** improvements in the 
manufacture and ornamentation of textile fabries,” 

3088, CnaRLES Crabtres, Bingley, Yorkshire, ** Improvements in paper 
tubes, and in the nicans or machinery for making or manufacturing the 











Manchester, “ An improved infant's feed- 














London, * Im- 


same 

3040. Hexry Gronor Hacker, Woodford Bridge, Essex, * Llayprovements 
_ machinery for the manufacture of chenille and other circular pile 

ubries.”” 

3044. Ricuarp ArciiBALD Brooman, Fleet-street, London, ‘‘ Improvements 
in albums or books for containing and showing photographic and other 
pictures, and in slides for the same.”—A communication from Henry 
Strauss, Paris. 

3046. CHARLES SamMvUeEL Henry HarvroG, Norfolk-street, Strand, London, 
“Improvements in the preparation and treatment of vegetable fibres, the 
better to adapt them for combining, working up, and dyeing with 
different fibres, such as silk, wool, cotton, and others, and in apparatus 
used in such treatment or preparation,” ‘elitions recorded 4th December 
1861. 








Invention Protected for Six Months by the Deposit of a Complete 
Specification. 
3078. CROMWELL FLEETWOOD VARLEY, 
London, ** Improvements in electric telegraphs.’ 
yth Decenaber, 13861. 


Kentish Town, 
— Deposite d and recorded 


Fortess-terrace, 





Pateats on which the Stamp Duty of £50 has been Paid. 

2837. CuarLes Hopeson, Ballard, Rathdrum, Wicklow, lreland.—Dated 
10th December, 1858, 

2849. ALEXANDER ROLLASON, Birmingham.—Dated 11th December, 1858 

2975. WiniiaM TayLor, Nursling, and WiLLIAM Dakin Gaimsiaw, South- 
ampton,—Dated 20th December, 1853. 

2864. Ricuakp AkCHIBALD Booman, Flect-street, 
munication.—Dated 14th December, 1858, 

2367. JouN PENDLEBURY, Crumpsall, Lancashire.—Dated 15th December, 
1858. 

2874. CHARLES Frepenic Vasserot, Essex-street, Strand, London,—A com- 
munication.—Dated 15th December, 1858. 

2873. Joun BuLLoven, Blackburn, Lancashire.—Dated 16th December 
1853. 

2876. JONATHAN WARDILL, Commercial-road East, London.—Dated loth 
December, 1858. 

2834. Jasran Henry SeLwyn, Woodland Crag, Grasmere, Westmoreland.— 
Dated 16th December, 1858 

2921. Rozert Musuert, ‘Coletord, Gloucestershire. —Dated 22nd December 
1558. 





London.—A_ com- 





Notices to Proceed. 

1917. Groneek Epwarps, Park-road-villas, Battersea, Surrey, ‘‘ Improve- 
ments in means and apparatus for propelling by traction carriages and 
other vehicles on railways, tramways, and other roads,”—/eti!ion recorded 
lst Augus’, 1S61, 

1934, ALEXANDER PRincE, Trafalgar-square, Charing-cross, London, * lin- 
provements iu palate and tooth-plates for dental purposes.”"—A com- 
munice ation from John Mittelhaus, Berlin. —Petition regorded Srd August, 


1938. CHARLES Bt KN, Delahay-street, Westminster, ** Improvements in the 
mode of fastening iron armour plates to ships’ sides,”"—Petilion recorded 
Sith August, 1861, 

1946. Jean Avauste Perit, Red Lion-s quare, 
the manufacture of watehes and clocks, 

1952. FrepERICK TOLHAUSLN, Boulevart Bonne-Nouvelle, Paris, “ Improved 
mech: snical contrivances, ine reasing the effect of motive-power.”—A com- 
munication from Frangois Berger, St. Etienne, Franee. 

1958. PereR Spence, Newton Heath, near Manchester, and James MELLOR, 
Manchester, * improvements in separating copper from its ores.” 

19.9. FRANCIS SILVESTON, Coventry, Warwickshire, * Certain improvements 
in watches.”—Petitions recorded 6th August, 1861. 

1966. THoMAS GrorGk Wann, Manchester, “ lmaprovements in the manutac- 
ture of articles of glass "—Petition vecorded 7th August, 1801. 

1069. NicnoLas Dokan Prony MA.anpv, Dubiin, © laprovements in self- 
acting and inexhaustible hydraulic and atumospheric motive power 


London, * Improvements in 











LLIAM STRATFORD loge, Rotherhithe-wall, Rotherhithe, Surrey, 
* Improvements in the construction of doors, gates, and shutters, 
principaliy applicable to fireproof buildings.” 

1979. Henry Kinsky, Robin Hood Works, Nottingham, * Improvements in 
steam engines and boilers.”—VPetitions recorded oth August, 1861. 

1981. ALbeaT JULIUS Mort, Liverpool, “Improvements in apparatus for 
drawing beer and other liquids from casks and other vessels, and in ex- 
cluding the air from the liquids in or remaining in the said vessels.” 

1982. CHARLES Perens Moopy, C orton Denham, Somersetshire, “ luaprove- 
ments in the construction of yates. 

1986. Henay Cuatwinx, Birmmghan, “Certain improvements in the 
manufacture of card, heedle, pin, and other cases, and in the application 
to such articles of anew branch of ornamental urt, not hitherto applicd 
to such goods, 

1990. Rici 1AnD ALFikkbp Godwin, Newport-street, Paradise-street, Lambeth, 
Surrey, “ Improvements in pulps, '—Peitions recorded Wth August, 1. 

1998. MONTAGUE W1GZELL, Friar’s green, Exeter, Devonshire, “* A machine 
or apparatus for twisting ordinary nails and al! other sunilar driving 
articles of a parallel or tapered form, and of a plain, fluted, grooved, or 
indented section, througtout or in part.” 

$y). MontautEé WIGZELL, lriar's-green, Exeter, Devonshire, ** Improve- 
ments in machinery or apparatus fur making plain twisted nails, spiral 
fluted nails, and other simuar driving articles of a twisted or spiral fiuted 











form, throughout or in part.”—Petitvons recorded With August, 1801. 
2022 Geonue Janes Walnwaigut, Dukinfield, Cheshire, ** Juiprovements 


ee 
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nee 
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in certain parts of machinery or apparatus used in preparing and 
spinning cotton or other fibrous materials.” 

2024, Eomunp Epwarps, Beaufort-buildings, Strand, London, ‘‘ Improve- 
ments in machinery or apparatus for separating mineral ores, coal, and 
other substances from impurities.”—Petitions recorded 14th August, 1861. 

2030. James Comune, Belfast, Ireland, ‘‘ Improvements in machinery for 
hackling flax and other fibrous substances,”—Petition recorded 15th 
August, 1861. 

2083. WiLLIAM CLARK, Chancery-lane, London, ‘ Improvements in¥optical 
and illuminating apparatus.”—A communication from William Ferdinand 
Count de Douhet, Boulevart St. Martin, Paris. 

2084. WinLiamM Cuark, Chancery-lane, London, ‘‘ Improvements in the con- 
struction of buildings, whereby to utilise the waste heat passing up the 
chimneys.”—A communication from Léon de Sanges, Boulevart St. 
Martin, Paris. 

2092. Tomas GranaMe, Worthing, Sussex, ‘Improvements in the con- 
struction of boats, rafts, and other floating structures.” 

2094. James Kane, Templemoyle, near Dungwen, Londonderry, Ireland, 

yements in treating flax, hemp, and other analogous substances, 
which yield fibres, for the purpose of manufacturing from them fibres 
adapted to be spun into yarn and thread.”—Jetitwns recorded 21st August, 
186). 

2122. Henry Newson, Manchester, James Carr, Blackburn, and Groras 
Hlaknison, Burnley, Lancashire, “‘ Improvements in self-acting mules for 
spinning cotton and other fibrous materials.”—Petition recorded 26th 
August, 181, 

2193. Danie Warp, Beaminster, Dorsetshire, “ Improved machinery for 
twisting and laying flax, hemp, and other fibrous materials.”—Petition 
recorded 3rd September, 1861, 

2449. WiLLIAM Stratrorp Hoge, Rotherhithe-wall, Rotherhithe, Surrey, 
“Tmprovements in rendering colamns, girders, doors, shutters, and 
other parts of buildings fireproof.”— Petition recorded lat October, 1861. 

2531. CHAR Winson FELT, Salem, Essex, Massachusetts, U.S., “ An im- 
proved machine for setting, spacing, justifying, and distributing printers’ 
type.”—Petition recorded 10th October, 1861. 

2725. WitttamM Cook, Beaufort-villas, Brixton, Surrey, and Henry Coor, 
Manchester, “ Improvements in printing telegraphs,”— Pelition recorded 
30th October, 1861. 

2788. WILLIAM RamsELL, Deptford, Kent, “ Improvements in the construc- 
tion of boats, ba , buoys, and other like structures of metal, and in 
machinery employed therein.”—Petition recorded 6th November, 1861, 

ArcumaLp Turner, Leicester, ‘Improvements in knitting ma- 

iinery.”"— Petition recorded 9th November, 1861, 

2507. CUARLES MariK PoutLLet, Paris, ‘ An improved mode of construct- 
ing and fixing the rails of railways."—Petition recorded 18th November, 
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S61. 

2932. Grorat Rypitt, Dewsbury, Yorkshire, ‘An improved Cornish or 
other steam boiler, with smoke consumer and condenser, veing also 
applicable for ventilation.” 

295s. Horatio Meanixa, Great Randolph-street, Camden Town, ‘ An im- 
proved Ineifer match and prepared paper for igniting the same.”—Peti- 
tions recorded 27th November, 1861. 

8046. CHAKLES SAMUEL Henry Hartoe, Norfolk-street, Strand, London, 
‘Improvements in the preparation and treatment of vegetable fibres, 
the better to adapt them for combining, working up, and dyeing with 
different fibres, such as silk, wool, cotton, and others, and in apparatus 
used in such treatment or preparation.”—Petilion recorded 4th December, 
1361. 





And notice is hereby given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued, 





List of Specifications published daring the Week end’ 
’ 15th December, 1861. ine 


1119, 3d. ; 1120, Gd. ; 1121, 3d. 5 1122, Sd.; 1123, Od.; 1124, 3d. 5 1125, 
10d. ; 1126, 3d. ; 1127, 3d. ; 1128, Is. 4d. ; 1129, 3d.; 1130, 1s. 8d. 3 1131, 
Bd. 5 1132, Gd. ; 1183, 3d. ; 1134, Is. 1d. 3 1135, 3d. 5 1186, 3d. ; 1187, 3d. ; 
1138, Is. 7d. ; 1139, 8d. ; 1140, 4d. ; 1141, 3d. 3 1142, Gd. ; 1143, 5d. ; 1144, 
4. 5 1145, Od. 5 1146, Sd. 5 1147, Sd. 5 1148, 7d. ; 1149, Is. 1d. ; 1150, 7d. 5 
, Gd. 5 1152, 1s. Sd. 5 1153, 10d. ; 1154, 8d. 5 1155, 3d. ; 1156, 7d. ; 1157, 
3d. ; 1150, 3d. ; 1160, 5d. ; 1161, 7d.; 1162, 7d. ; 1163, 3d. ; 
1165, 7d. 3; 1166, 3d.; 1167, 7d.; 1168, 5d.; 1169, 3d.; 1170, 
WI, 3d. 5 1172, 6d. = 1173, 6d. ; 1174, 3d. 5 1175, 10d. ; 1176, 3d. ; 
; 1178, Gd. ; 1179, 10d. ; 1180, 3d. 5 1381, 3d. ; 1182, 3d. ; 1183, 3d. ; 
















84, 3d. ; 1185, lUd.; 1186, Gd. ; 1187, 1ld.; 1188, Gd.; 1189, Sd. ; 1190, 
6d. ; 1191, 3d. 

*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Oflice, Southampton-buildings, London, on receipt by him of 
the amount of price and postage, Sums exceeding 5s, must be remitted by 
post-office order, made payable to him at the Post-office, High Holborn, to 
Mr. Bennet Wocdcroft, Great Seal Patent Office, 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly 
Tuk Enainune, af the «fice of her Majesty's Commissioners of Patents. 


for 





CLass 1.—PRIME MOVERS. 


( Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c.) 


1322. E. If. C. Moncxton, Parthenon Club, Regent-street, London, “ Magnetic 
motive power.” — Dated 25th Mau, 1861. 

This invention consists, First, in obtaining motive power through tho 
avency of positive or negative electric currents, however derived or applied, 
by causing the said electric currents to be diverged at certain points by the 
introduction of suitable mediums (of various shapes and forms of construc- 
tion) at such times as the electric currents are made to pass near each other, 
the attraction or repulsion of the electric currents being thereby momen- 
tarily diverged or sutliciently neutralised to admit of other similarly applied 














clectric currents exerting or exercising their forces in like manner; the said | 


medinms having performed their oftice are then to be removed by any 
suitable arrangement, so as to be ready for being again brought into 
position when required. Mediums suitable for this purpose are pure soft 
iron, and substances that are of a para-magnetic nature, or capable of being 
similarly attracted, though ina minor degree, such as nickel, peroxide of 
lead, red lead, and various other agents, chemical or otherwise, Secondly, 
in the manufacture of magnets for the above or other useful purposes by 
casting fused stecl into suitable moulds, and then hardening, magnetising, 
and preparing the same in Jike manner to the common magnet, — In this 
manner magnets may be found in any variety of shape, as, for example, 
cireular, waved, serew-shaped, globular, oval, oblong, straight, semi- 
cireular, hollow, or cup-shaped, square, or with projection, or of any other 
form or configuration. Thirdly, in communicating the magnetic power to 
hardened steel, prepared as aforesaid or otherwise, of various shapes, so as 
to render it uniformly magnetic, as also magnetic in a compound manner, 
by placing a ring of hardened steel before the poles of a powerful electro 
or other magnet, the said ring being placed vertically and the magnet 
horizontally, in which position either the ring or magnet is caused to 
revolve till the former is sufficiently charged ; it should then be withdrawn 
in a straight line, still keeping up the revolution, and observing the same 
relative positions, Fourthly, in tapering the ends or poles of magnets, in 
order to concentrate their magnetism, the tapering being cithes wedge- 
shaped or pointed, and the ends curved in any required direction, Fifthly, 
in the cmmployment of tapered magvets for the production of motive power, 
or where intense magnetism is required for other purposes. Sixthly, in the 
employment ef electric currents induced by the aforesaid means for other 
useful purposes, such as lighting, heating, propulsion, electro-plating, 
telegraphing, the cure of disease, the production of chemical compositions 
and deeompositions, protection of property, and to the arts and sciences 
generally, Seventhly, in the combination of any or all of the aforesaid 
principles, with or without the use of galvanic batteries, for the above- 
mentioned or other useful purposes, 

31. J. Lee ond B. Tarun, Liacola, * Portable ex traction sleam 
yines."— Dated 2 May, Is6l, 

These improvements in portable or traction steam engines relate to 
ordinary portable steam engines mounted upon four travelling wheels, and 
fitted with single or double eylinders. ‘The traction gear consists of a pitch 
chain working upon a small wrought iron cog-wheel, lined with leather 
between the eogs, fitted on the erank shaft of the engine and a large cog- 
Wheelwipon the hinder axle of the carriage wheel, thereby obtaining a 
simple, effective, and direet action from the crank-shaft of the engine to 
the hinder travelling wheels. The axle-tree, upon which the chain-wheel 
i. made fast, is fiited to the front end of the fire-box part of the boiler, and is 
supported by two brackets, which are securely fastened to the boiler ; upon 
the bearings of these axle-trees are fitted two carriages, Which are bolted cn 
these brackets that are secured to the boiler. In the brackets, and upon 
the carriages, provision is made by means ef slots to allow the carriages to 
move bachWards and forwards Sin, or din., for the purpose of tightening the 
chain at pleasure. And the First part of the invention cousists in arranging 
the cirriage axles so that they may move backwards and forwards at 
pleasure by means of adjusting screws, eccentrics, or otherwise, The 






























Second part of the invention consists in improvements in apparatus for 
raising and lowering the front end of the boiler when going up or down 
hill, or along irregular roads, for the purpose of maintaining an equal 


amount of water upon the fire-box end of the boiler under all circumstances. 

This the patentees effect by a screw of a suitable size, fitted to the screw- 

plate at the front end of the boiler. 

1334. G,. H. Birkercx, Southampton-buildings, Chancery-lane, London, 
“ Apparatus for transmitting motive power.’ —A communication.—Dated 
27th May, 1861. 

This invention relates to an improved arrangement of apparatus for 
converting circular or rotary motion into alternating rectilinear motion, 
and is particularly applicable to printing presses, and to other machines, 
where an universal joint is employed for transmitting the circular motion 
of an axis to produce an alternate to-and-fro movement in other parts of 
such machines, and the object of these improvements is to obtain a more 
equable motion to mechanism of this kind than heretofore. For this pur- 
pose the arms connected to the fork of the universal joint are of considerable 
length, and are otherwise suitably arranged, by which the angle at which 
the axis of the toothed pinion which takes into the toothed rack may be 
greatly increased, and the irregularity in the working is avoided by forming 
the toothed pinion slightly oval or elliptical, in place of circular, with a 
suitable arrangement of the teeth, which teeth work into the teeth of 
the rack, which are similarly arranged to those of the pinion. 


1341, E. H. C. Monckton, Parthenon Club, Regent-street, London, “ Obtaining 
and applying magnetic motive power.” —Dated 29th May, 1861. 

This invention has reference to cutting off or diverging magnetic attrac- 
tion at certain points for the purpose of obtaining motive power, and con- 
sists, Firstly, in the application of galvanic or electric currents conveyed by 
wire into contact with magnets or other mediums insulated or otherwise 
attracting each other. Secondly, in lieu thereof, in the direct application to 
the poles of magnets or other mediums. insulated or otherwise, of pieces of 
iron, or other similar para-magnetic mediums (such as nickel, peroxide of 
lead, red lead, or otherwise) whether simple compound or chemically pre- 
pared. To obtain a rotating or reciprocating motion by the action of 
magnets or other mediums the inventor causes the magnets to be placed on 
the periphery of a wheel, or attaches to a frame so as to attract and be 
attracted in their turn by other magnets in a fixed position, these magnets 
or other media having their attraction cut off or diverged by the above 
applications in such manner as to admit of other magnets being succes- 
sively brought into their sphere of attraction, whereby a rotatory or other 
motion is produced, the magnets, iron, or other media being protected from 
the action of the atmosphere or otherwise by means of electro-plating, or by 
= them with any suitable substance for that purpose.—Nvt proceeded 
wilh, 


- H. Riaey and P. W. Lower, Salford, “ Steam boilers.”"—D :ted 6th June 
861. 





This invention consists, First, in making the internal flues of steam 
boilers of a taper form, that is to say, wider at the firing end than at the 
other end, in order that the products of combustion in passing through 
the flue may be absorbed by the water in the boiler more advantageously 
than they are in the cylindrical flues now in use. The Second part of the 
invention is particularly applicable to two-flued boilers, in which the fire 
grates are placed within the flues, and it consists in connecting the two fire 
grates by a passage, through which the products of combustion pass from 
one fire grate to the other alternately.—Not proceeded with. 

12. R. Hartow, Heaton Nerris, Lancaster, ‘‘ Fire bridges and tubes of 
steam boilers."—Dated 7th June, 1861. 

The patentee claims the application and adaptation of a fire or water-space 
bridge to boilers for the generation of steam (constructed after the manner 
described), and composed of a series of small thin tubes, with the various 
modes of connecting the same with the upper and lower bodies of water in 
a steam boiler, And, as regards the fixing of tubes in the interior of flues 
of cylindrical boilers, he claims only the application and adaptation of two 
or more portable or movable tubes to the flues of steam boilers, whereby 
they may (especially boilers already constructed) readily have their powers 
— and the circulation improved, and the flues materially strength- 
ene 











Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
NESS, (FC. 

1292, G, F. Grirvixn, New Adelphi-chambers, London, “ Railway chairs and 

their fustenings. Dated 2ist May, 1861. 

To facilitate the taking up of rails for turning, and to dispense with the 
use of loose keys or wedges in fixing the rails in the chairs, the inventor 
proposes to construct these chairs in two parts, one part in the form usually 
adopted, the other of a separate jaw or piece of metal partially curved, 
which is made to press a piece of recessed wood, leather, or other suitable 
material against the rail, as in a vice, by means of a screw bolt with a wedge- 
= head placed (previous to the chair being fixed upon the sleeper) 
under and through a corresponding wedge-shaped or tapered hole cast in 
both parts of the chair, and so adjusted that, by tightening the nut which 
secures the wedge bolt (the thread of which projects above the side of the 
chair), the upper part or separate jaw slides over the under part, and presses 
the wood against the rail.— Not proceeded with. 

1312. E. PARTRIDGE, Smethwick, Staffordshire, ‘‘ Lubricating carriage axles.” 

—Dated 23rd May, 1861. 

The object of this invention is the lubrication of road carriage axles, 
without the necessity of removing the wheel, as is now practised, a compli- 
cated operation, requiring the removing of nuts and collets, and generally 
the assistance of a coach-builder, whereas with this improved method any 
ordinary person can do what is necessary. The invention consists in casting 
on, or in screwing into, or otherwise fixing on or making in the axle bar a 
pipe or channel leading into the lubricating chamber, and in closing such 
pipe or channel by a screw plug. 

1287. A. J. Ropertson, Pavliament-street, Westminster, “ Ships and vessels.” 

—Dated 2th May, 1861. 

In constructing ships and vessels, according to this invention, in order to 
decrease as much as possible the resistance offered to them by the water in 
passing through it, the patentee makes the load water line concave, both 
at the bow and stern, and beyond these concave portions, in passing into 
the body or centre portion of the vessel, the line becomes convex, and in 
combination with this formation of the load water Ine of a ship or vessel 
the vertical lines throughout both the bow and the stern of the ship in 
passing from the load water line on one side to the same level on the other 























side are semi-circular, that is to say. a vertical transverse section of the 
ship, taken anywhere (the keel of the vessel being neglected), will be a 
semicircle beneath the load water line. In order to reduce as much as 
possible the resistance to a ship in which all the transverse sections are not 
semicircular, he constructs the ship in such a manner that, if a midship 
section of it be taken, and any normal (or line perpendicular to a tangent) 
to the curve of this section be drawn until it intersects the vertical centre 
line, then a plane passing through this line and at right angles with the 
plane of the midship section (which is vertical) will, where it intersects the 
surface of the ship or vessel, make the line of intersection a hollow curve, 
both at the bow and stern, and, passing into the body or centre portion of 
the vessel, the line becomes convex. 

128s. O. Parencovrn and L, J. LEUMANN, Blackfriars-road, London, “ Pro- 
pelling vessels."—Daied 2th May, 1851. 

This invention consists in the particular app'ication of cylinders opening 
outwards to the water at the stern of the ship, such cylinders (the patentees 
prefer two or more) being furnished with suitable pistons, the rods of 
Which are in connection with the pistons of steam cylinders placed in line 
with the cylinders open to the water. 

1330. Lorp A. CHURCHILL, Rutland-gate, and E. W. H. Scugsury, 
Princes-gute, “ Bufing and couplivg apparsius"—A communicution.— 
Dated 27th May, Is61. 

This apparatus is so arranged that, in case of sudden check in the speed 
of the carriages, the violence of the concussion may be relieved, and injury 
to the passengers prevented, For these purposes ¢ or box is fixed toa 
carriage containing a system of springs, which are capable of being pressed 
towards the sides of the box, and away from each other, when a wedged or 
heart-shaped block is forced between them, and such wedged or heart- 
shaped block is formed on or forms part of the stem to which the coupling 
links are attached; hence, when a train of carriages is suddenly checked, 
the wedged or heart-shaped blocks of the several carriages are pressed in 
between the springs, which are on either side of such blocks, and force 
them apart, the resistance becoming greater as the blocks are more and 
more forced in between the springs. When the train is again moved for- 
ward, the wedge or heart-shaped blocks again move outwards to some extent 
from between their spring, the closing together of the springs against the 
inclined sides of the blocks aiding to force the blocks back. 

1351. T. Y. Hate and J. Stockiey, Newcastle-upon-Tyne, “Communicating 
signals.”—Dated 30th May, Isti. 

This invention has for its object the employment of compressed air of 
sufficient density to blow whistles or alarums, and produce considerable 
sound therefrom, so as to be capable of conveying, by means of a pre- 
arranged code of signa's, any desired intelligence, which may be distinctly 
heard at a distance from tne place when the sound is emitted. For this 
purpose the whistles or alarums are to be placed in or on, or to be con- 
nected with, reccivers or domes containing the compressed air for sounding 
the same, and placed in an airy convenient place in a railway van or 
earriage, or other vehicle, or on board of a vessel. The air is to be worked 
when required by a force pump set in motion by an eccentric or crank en 
or connected to the uxie or axles of the railway van or carriage or other 
vehicle, or by hand, water, or wind, suitavle mechanism for acting on the 
compressed air being provided. 

1354. A. OUDRY, Paris, ** Suspension bridges.”—Dated 30th May, 1861. 

This invention consists in constructing suspension bridges in such manner 
that, when one portion of the platform or roadway is subjected to a greater 





























burthen than other portions, it does not become distorted, or put out of 
shape, neither is the structure itself liable to oscillate. The platforms of 
suspension bridges, as usually made, are connected to one or several flexible 
or jointed cables or chains, and the whole being equally balanced under the 
weight of the structure, and being flexible, is capable of being put out of 
shape ; the action of an over load applied to one particular part of the plat- 
form alters the equilibrium, and produces a distortion, and, consequently, 
a fresh equilibrium has to be found. The distortion is increased in pro- 
portion as the overload is applied to the platform of the bridge in a 
confined space ; it is, however, decreased in proportion as the overload is 
applied to a larger portion of the length of the platform, so that, if this 
overloading is spread over the whole length of the platform, the primitive 
equilibrium will be practically maintained ; so a susy ion bridge, although 
made with flexible chains, would become a rigid bridge provided the plat- 
form was sufficiently rigid to overcome any effect of partial or undue over- 
loading. The invention further consists in means of preventing the sus- 
pension chains losing their original curve ; although still flexible they will 
not be deranged by an excessive or partial loading of the platform. 


1361. R. A. BRooMAN, Fleet-street, London, ‘‘ Apparatus to be applied to the 
shovs of horses and other shod animals, to prevent them from slipping in 
Srosty weather.”—A communice ition.—Dated 31st May, 1861. 

This apparatus consists of two principal parts, one extending across the 
foot, and the other, which the inventor terns the toe-clip, extending froin 
the toe backward to unite with the cross-piece ; the ends of the cross-piece 
are turned up to embrace the shoe on each side; in the centre is a hollow 
boss or collar, in which a tapped nut is fitted, in such manner as to be 
capable of being turned in the collar without liability to become detached 
therefrom. The tve-piece terminates at front witha rising projection which 
clips over the toe of the shoe and the front of the hoof ; it is threaded at 
the end, which extends backwards and enters the threaded nut. The cross- 
piece and the toe-piece carry spikes by means of which a good foot hold for 
the animal on slippery roads is insured, After applying the cross and toe- 
pieces, and engaging the thread on the back end thereof in the nut, the 
latter must be turned to ensure the apparatus remaining fixed, until it is 
desired to remove it.—Not proceeded with. 

1368. The Right Hon. Lorp C, Beaucterk, Norihunberiand, ‘ Apparatus for 
propelling vessels." —Dated 31st Mav, 1501. 

This invention consists of cight cranks about 6ft. long (or any given num- 
ber of cranks), set at an equilateral triangle to each other, and fixed to two 
angles resting on suitable bearings, which pass through er into the vessel, 
and are placed parallel to each other; these cranks are to be coupled 
together by double coupling rods about ISft. long, and Sft. apart ; on these 
rods are placed four floats (more or less) say Jit. by 4it. The axles are 
worked round by the steam power within the vessel, and give rotary motion 
to the three sets of coupled cranks without.—Not proceeded with, 

1372. R. WILSON, Liverpool, ‘* Anchors.” —Dated 1s! June, 1861, 

This invention consists in constructing anchors from various suitably 
shaped pieces of boiler plate, or other suitable rolled or hammered plate 
metal rivetted together, and in the peculiar form of anchors incidental to 
this system of manufacture. In constructing an anchor according to this 
invention the patentee prefers, in most cases, to make the shank hollow, 
forming it from one, two, or more longitudinal pieces of plate iron, steel, 
puddiled steel, or homogeneous metal, having the jongitudinal edge turned 
up to form flanges, through which he rivets them together. The plates 
used in building these hollow shanks can be so shaped that the cavity in 
the centre may be round, square, or of any suitable shape, and, in some 
cases, where very great strength is required, he introduces mid feathers, 
extending down the whole or a portion of the length of the shank. The 
anchor arms he constructs of such a form that, in cross-section, they will 
resemble the letter T, the lower link forming a strengthening ridge on the 
outer side. The arms may be formed of one piece of metal bent to the 
required shape, and pointed at each end; or the upper portion may be 
made of a plate pointed at the ends, and bent to the desired form, and 
strengthened by rivetting on to the convex side thereof a piece of T-metal 
bent to the required shape. The shank and arms he unites by means of 
rivets passing through collars of angle iron or steel surrounding the bottom 
of the shank, «nd by a metal plate or plates placed edgeways, and running 
from the arms to about half way up the shank. The anchor stock can be 
formed from T-shaped iron or other metal, or it may be constructed in the 
same way as the shank or arms hereinbefore described. 

1378. F. N. Gisporne, Adelaide-place, London Bridge, “ Improvements in the 
means of, and apparatus for, indicating the course to be stecred in ships 
at sea, and in galvanic batteries to be used in some cases therewith.” —Dated 
1st June, 1861. 

This invention cannot be described without reference to the drawings. 
1373. G. Watson, Commercial-road, London, “‘ Disengaging apparatus for 

boats.”—Dated lst June, 1>61. 

This invention consists in fitting in the bow and stern of boats a lever 
hook, by which the boat is suspended from the ordinary tackle used for 
hoisting and lowering boats ; no additional tackle or ropes are required, 
The inventor carries a bar or rod along the floor of the boat, and aifixes at 
each end of the bar a collar, with a slot or portion cut away from the body 
of each collar ; a pin connected with the lever hook enters each collar, 
both at bow and stern, and as long as the pins are retained in the collars, 
the hooks are closed, and the boat is connected to the suspending tackles, 
but on turning the rod by means of a handle connected to it for the pur- 
pose, so as to bring the open parts of the collars upwards, the pins become 
released, and the hooks open simultaneously, and the bout is disengaged 
both at bow and stern.—WNot proceeded with. 

1389. J. Tow, Plumstead, Kent, ‘* Propelling vessels.” —Dated 3rd June, 1861. 

This invention consists in the use of a disc with a set of curved blades on 
each side of it, such dise being enclosed within a case in which are formed 
orifices at the centre and also at the bottom communicating with passages 
for water, one-half of such passages opening towards the bows of the vessel, 
and leading to the centre of the case, and the other half opening towards 
he stern thereof, and leading from the bottom of the case. 


tl40l. J. Forp, Blackwall, Middlesex, ‘‘ Ships’ rudders.”—Dated 4th Jun 
1861. 


















This invention consists, First, in fitting the bottom of rudders withs 
spindle, and in so pivotting them upon a irame or shoe projecting backward 
beyond the rudder post that about one-third, more or less, of the rudder 
may, when fixed, be in front of a vertical line drawn in a line with the 
spindle. The invention consists, Secondly, in affording protection for the 
heads of rudders generally by passing them through an aperture made in a 
forging or forgings which extend from the water-line or below it to the deek 
of the ship.—Not proceeded with. 

1421. L. J. PomMz#z pE Mirtmonpe, Puris, “ Improvements in axle-boxes, and 

in lubricating the parts the-ein.”—Dated bth June, 1Sul. 

This invention is for improvements upon an invention formerly patented 
by the present patentee, dated isth October, 1856 (No. 2,443), in which the 
journal of the axle is made to revolve in contact with two friction rollers 
placed saddiewise upon it, and in which the lubricating matter is supplied 
through annular bands of some such flexible mate us wool, felt, flannel, 
and the like. This present improvement consists, First, in placing in the 
bottom part of the axle box bearings upon springs, by preference, spiral 
springs, and in placing upon such bearings the axis of a roller, or of two 
or more narrow rollers, formed, by preference, of two parts, meeting at the 
periphery, but with a space or hollow between the centre and periphery of 
each part for the purpose hereafter explained. This or these roilers are 
pressed up by the spring under the bearings of the axis thereof into con- 
tact With the journal, and revolve in oil, When the rollers are formed of 
two pieces the oil penetrates into the interior, and, oozing out through 
the slit which divides them, keeps up a supply of lubricating matter should 
the oil in the bottom of the box fall short. The improvements consist, 
Secondly, in making heles or apertures in the friction roilers placed saddle- 
wise on the journal, which holes extend from the circumference to the 
centre, for the purpose of allowing the passage of oil for lubricating the 
axle or shaft upon which the rollers are mounted, and upon which they are 
free to revolve. 

1425. C. STRATFORD, Croom's-lill-grove, Greenwich, “ An equilibrium steering 

apparatus.”—Dated 6th June, 1s61. 

This invention consists of a fan or blade placed at the stern, bows, or 
stern and bows of a vessel, such fan or blade being worked by a vertical 
spindie, the spindle being placed in the centre of the fan or blade, sv that, 
upon the fan or blade assuming aay angle with the line of keel, two 
columns of water irom the two respective sides of the vessel will impinge 
upon the fan or blade with equal force upon each side of the spindle or 
centre of motivn, the entire force being received upon the inclined surface 
of the fan or blade, and thrown otf ina lateral direction on one or other side 
of the vessel, the reacting force causing the vessel tu turn cither Way us re- 
quired.— Not proceeded wi.h, 

1441. J. VauGuan, Middlesboro’-on-Tees, “ Railway sleepers.”—Dated 7th 
June, 1861. ; 
The patentee claims the use and adoption of a pattern for moulding 

surface packed or bow]-sleepers, with either one or two ivose ends, which 

are generally termed the gib and cotter ends of the same. 

1431. H. Turser and T. Yates, Leicester, ‘Railway signals.”—Dated 

6th June, 1501. 

For the purposes of this invention the patentees fix a lamp to the engine 
on a movable upright shaft in the most couvenient place for the engin 
driver to see. he lamp is a square one, With two of its sides white, and 
the other two, on i the other red, or it may (the remainder of the 


en and b 
apparatus being slightiy modified) pe made with turee slides only, white, 
green, and red. 















A sheet of iron or other metal is fixed to and elevated 
above the top of each of the two sides;of the lamp ; the oue on the same 
side with the green glass is painted green, and the other on the side with the 
red glass is painted red. ‘Tne lamp when lighted will serve as a signal in the 
dark or in fogs, and the painted iron plates projecting above will do for 
signals in daylight. To the bottom part of the upright shaft there ar. 
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attached two catch wheels, so arranged as to be actuated by pawls or 
drivers attached to two levers fixed to the side of the engine. 


Ciass 3.—FABRICS., 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


1281. G. pee, Salford, “Rollers for dcubling frames."—Dated 20th 
‘uy. 1861 

According to these improvements the body of the roller requires no 
turning, consequently there is a saving in the weight of iron used, and 
the hard, scaly surface being left on makes the roller stronger than when 
turned. Having made the roller ready for covering, a piece of seamless 
brass or other metal tube is obtained, the internal diameter of which is 
greater than the roller; the roller is then inserted into this tube, and they 
are together drawn through a steel die of the size the roller is required to 
be when covered ; the roller is then slided and finished. By this means 
the brass or other metal covering is firmly put on and united with the iron 
body. There is also a considerable saving in the materials and Jabour, and 
a hard homogeneous surface is obtained.—Not proceeded with. 


1282. J. Sipesottom, Harewood, near Mottram, Cheshire, “ Improvementa in 
cop tubes and partial tubes, and in apparatus for holding them on to the 
spindles of mules fir spinning and doubling.” —Dated Wth Muy, 1861. 

This invention has reference to certain improvements upon the invention 
secured to G. J. Wainwright and C. T. Bradbury, by letters patent bearing 
date the 18th day of July, 1857 (No. 1992), and it consists in making the 
partial cop tubes described in the specification of the said letters patent 
(such partial tubes being tubes with a slit or opening made in one side) of a 
suitable conical form, instead of cylindrical, as heretofore customary, and 
in providing apparatus for, or means of, holding the said conica] partial 
tubes in a concentric position upon the spindles of mules for spinning and 
doubling. Part of this invention is also partly applicable to conical cop 
tubes which are not slit, so as to form, what are called above, partial tubes. 
The improvements in the construction of the skewers for shuttles and wind- 
ing machines consist in making them with a conical projection, or with a 
shoulder on which the conical tube or partial tube fits, and by which it is 
held concentric with the skewer, 

1236. G. E. Donistuorre, Leeds, ‘‘ Sizeing, drying, and warping yarns for 
veaving.”"— Dated 20th May, 1861. 

For the purposes of this invention, in order that warp beains of looms 
may be dispensed with, and the ordinary warping of yarns on to long beams 
be avoided, the yarns to form a warp are unwound from the cops or bobbins 
in comparatively small quantities, and are subjected to the sizeing process. 
They are then wound on to short bobbins made with very thin walls or flanges, 
so that, by a series of such bobbins being placed end to end on a square or 
other formed shaft, they may constitute the warp beam of a loom. It is pre- 
ferred tuat the bobbins should only be a few inches long (by preference Zin. 
or 3in. long), as by such means the warping may be more uniformly performed 
than when winding on « considerable length of warp beam. The yarns, as 
they come from the cops or bobbins, are subjected to the sizeing process, and 
by reason of thus using short bobbins with thin walls or flanges on a shaft 
to constitute a warp beam, each quantity of the warp suitable to fill such a 
bobbin may be sized at one time, and, after being sized and pressed, such 
quantity may be dried by being passed spirally round two rollers (one or 
both being heated), and thence directly on to the bobbin which is to serve 
as part of a warp beam, and thus, at one winding, the yarns will be sized, 
dried, and warped ready for weaving. By the system above described the 
requisite width of warp« beam will, in each case, be made up by placing a 
serics of the bobbins with thin walls or flanges on to a shaft. 

1290. H. B. Baruow, Manchester, ** Looms." —A communication.—Dated 21st 
May, 1861. 

This invention cannot be described without reference to the drawings, 


1293. J. BLEASDALR, Accrington, ‘* Fluted rollers for preparing and spinning 

Jibrous materials." —Dated 21st May, 1861. 

The First part of this invention relates to an improved mode of making 
fiuted rollers for preparing and spinning fibrous materials, by which a more 
smooth and perfect flute is formed than by the ordinary process, and it 
consists in, First, fluting the rollers by the ordinary cutting or planing pro- 
cess, and in their finishing them by a melting process, the flute of the mills 
employed being of the same pitch as those formed by the cutting or planing 
process. In carrying out this part of the invention the patentee first flutes 
the rollers by a machine similar to that described in the specification of the 
patent granted to Wm. Weild (No. 2139), and dated the 20th September, 
1859, or by improvements since made upon it, whereby the mills are pressed 
upon the rollers by weighted levers; or by the improvements hereinafter 
described under the next division of this specification. The Second part of 
the invention relates to improved mechanism for fluting rollers by the 
milling process, and consists in the employment of three or more mills, 
arranged so as to act simultaneously upon the roller to be fluted, which is 
placed between them so that the pressure put by each mill upon the roller 
is received and resisted by one or more of the other mills, and by this 
means the milling process is carried on without pressure upon the bearings 
of the roller, which may either revolve and give motion to the mills in the 
ordinary manner, or the roller may remain stationary (excepting end move- 
ment, which it may or may not receive as arranged), and the mills may 
rotate on their own axis, and revolve round the roller by having their bear- 
ings arranged so as to be carried by a rotatory chuck. The Third part of 
the invention relates to the manufacture of such fluted rollers as are in- 
tended to work together in pairs, both rollers being fluted. In this class of 
fluted drawing rollers it is essential that the plates be uniform in size and 
shape, and the invention consists in forming such fluted rollers by first 
cutting the flutes by a planing process, and then finishing to equalise and 
polish them by a series of mills, such mills being set up against the roller 
to a fixed point or stop by screws or other suitable arrangements, so that 
the grooves in the roller will be milled to the same uniform pitch and 
depth. 

1296. W. TaSKER, jun., Waterloo Ironworks, near Andover, Hampshire, 
“ Appa atus for tilling or cultivating land.” —Dated 21st May, 1861. 

This invention relates to certain peculiar constructions and arrangements 
of windlasses to be employed in tilling or cultivating land by steam power. 
According to one arrangement a suitable frame, mounted on two or more 
wheels, is used, having the main axle crossing the frame, such axle serving 
either {to carry the entire mechanism and supporting wheels, or a 
separate axle for the supporting wheels may be used if preferred. 
On this axle the patentee places, so as to revolve loosely thereon. 
a drum or a pair of drums on which the wire hauling rope or ropes intended 
for dragging or hauling the cultivating implements is or are coiled. 
Between the drums, when two are used, there is placed a large driving- 
pulley, which also rotates loosely on the main axle, and receives the power 
from the engine by an ordinary driving-strap, such power being transmitted 
to one or other of the two drumsas required by the following arrangements : 
—On each end of the centre boss of driving-pulley, and revolving with it, is 
keyed or otherwise secured a spur pinion gearing into a spur-wheel fast on 
a short spindle, which revolves in suitable bearings secured to the interior 
of each of the winding drums, such spindles extending across the width of 
the drums in a direction parallel to the main axle or shaft, and being carried 
round with their bearings by the rotation of the drums. On the outer or 
opposite end of each of these spindles is keyed or secured a second spur- 
wheel or pinion, which gears into a spur-wheel having either internal or 
external teeth, this wheel also revolving loosely on the main axle, but being 
capable of being locked or prevented from rotating when desired, either by 
the aid of an ordinary clutch-box or friction cone, or by means of a brake- 
strap applied to the circumference of the wheel. So long as these spur- 
wheels are left free to revolve on the main axle the drum will remain out 
of action, or at rest, but, so soon as the spur-whcels are locked, or prevented 
from rotating, the pinions on the outer ends of the spindles inside the 
— will travel round the spur-wheels, and carry the drums round with 
them. 


1305. L. Luma, Brotherhood Mills, near Rochdale, and W. H. Burrerwortu, 
Reed-hill, Rochdale, .“* Undercovers of ,curding engines."—Dated 23rd 
May, 1861. 

The nature of this invention consists in making the undercovers of card- 
ing engines entirely or partially of the material known as perforated zine, 
or other material perforated in like manner, or of blow work or wire gauze. 

306. C. NutTauL, South-lone, Rochdale, ** Muchinery for grinding the cards 
of carding enyines.”— Dated 2ird May, 1861. 

The nature of this invention consists, First, in making the endless screw 
traversing the strickles or roller used for grinding cards for carding cottonand 
other fibrous substances with the screw coarser pitched in the centre than 
at the ends. Secondly, in cutting this screw, or an endless screw not made 
coarser pitched in the centre than at the ends, by means of a rotatory 
cutter, 

1315. B. CouuinauaM, Keighley, Yorkshire, and M. Mason, Manchester, 
“ Flyers employed in machinery for preparing and spinning fibrous 
subst snces.”"—Dated 24th May, 1861. 

This invention consists, First, in inserting glass, porcelain, or other 
vitreous substance into the eyes of flyers, to prevent them being cut by the 
rubbing action of fibrous substances passing through; and, Secondly, in 
constructing flyers with joints to open and close in the head or boss, so as 
to facilitate the doffing. 
lo2vt, W. Kay aud J. Kay, Bolton le-Moors, “ Machines for ¢; inning and 

doubling.” —Dated 27th May, 1861. ; 

The object of this invention is to arrest the progress of the yarn or thread 
when it breaks between the rollers and the bobbin or spindle on to which it 
is wound. In performing this invention the yarn or thread passes over a 
rail or other suitable instrament, and under the weighted end of a tumbler 
ever; the other end of this lever is held in position by the yarn or 

















thread, consequently, as long as the yarn or thread passes forward to the 
bobbin or spindle, the weighted end of the lever is held above the rail, but, 
as soon asthe yarn or thread breaks, the lever changes its position, and the 
sliver or yarn is caught between the lever and the rail. The lever is so 
accurately balanced that, if a single yarn passes between the rollers instead 
of a double yarn, the single yarn being too weak to hold the lever down 
allows the weighted end to drop on the rail, and thus stops the supply 
1326. W. Situ, J. Lorn, and H. Bartow, Green's Nook Mill, Lancashire, 
“ Looms.” — Dated 27th May, 1861, 
This invention consists in making the lathes to run on rails or spindles, 
and in dispensing with the lathe-swords and swing rail. 
1358. W. HUNTER, Glassford-street, Glasgow, *‘ Looms.”—Dated 31st May, 
1 


1, 

The patentee claims, First, the actuating of shifting shuttle boxes by 
combinations of pattern mechanism as described ; Secondly, the arranging 
of rotating shuttle boxes so that the shuttle in use is thrown from the 
lowest part thereof, substantially, as described; Thirdly, the arranging and 
actuating of a pair of heddle leaves, so that one shed is produced by the 
reaction of a spring, and the keeping of the shed open by preventing the 
recoil of the treadle, as described. 

1359. H. B. Mackay, Ballymoney, Antrim, ‘‘ A flax scutching machine.”— 
Dated 31st May, 1861. 

This invention relates to machinery for cleaning flax from the stem, or 
separating the fibre from the woody or reedy part called the straw, and 
technically called seutching. It consists of four horizontal cylinders 
mounted in a suitable framing; round each pair of cylinders an endless 
web runs, and upon these webs there are angular rods or bars placed hori- 
zontally, which, in the end view, have somewhat the appearance of teeth. 
These teeth-like projections on the different sets of rollers work into each 
other in the manner of teeth of wheels. These teeth but slightly overlap 
each other, as they are intended merely to keep the flax steady, and strip 
the straw from the fibre ; but at every distance of two feet on the web there 
are bars, or teeth they may be called, which do overlap considerably, as 
will be seen where the small angular or rounded pieces appear on the ends. 
These are the working teeth, and are intended to break the straw as rollers 
do in the common scutching mill. The endless webs revolving on the 
cylinders bring these overlapping tecth quickly down along the flax, which is 
fixed in a holder above, and thus break the woody stem, which the sharper 
teeth clean away, and leave the pliant fibre free from wood. The flax 
holder is carried by two arms upon a bar, and a long screw, or it may be 
two screws, which revolve continually, whereby the flax is moved along the 
teeth of the machine from one end to the other, the fibre placed in the 
holder being cleaned and freed from the woody part. The fibre, after 
having been cleaned by passing through the machine, is reversed in the 
holder, and again operated on so as to clean the other end thereof. 

1874. J. Taytorn and R. Kine, Oldham, “ Preparing cotton or other sibrous 
materials to be spun.”—Dated Ist June, 1861. 

This invention relates to improvements in the carding engine, and con- 
sists in making an equilibrium comb or stripper by arranging the dofling 
comb so as to be worked or moved at each end by arms or levers working 
upon studs as centres. The comb is held or supported in a straight line at 
both ends by rods attached to supports connected to the framework of the 
engine, there being springs in connection with the rods to allow the yield- 
ing required for the up and down motion of the comb, and equalising its 
tension. The arms or levers which work the comb are put in motion by 
rods connected to cranks upon a separate shaft, which rods are jointed 
between the studs and the comb, and thereby act with power and steadiness, 
and dispense with the necessity of a shaft and tie rod. The patentees also 
cause the comb to be straight and rigid by fixing to it a hollow, triangular, 
or other shaped bar, having at each end a screw and nut, in order to fix 
firmly the bar and comb to the arms or levers which move up and down. 
1383. T. AMBLER, Keighley, ‘** Top rollers for spinning and drawing frames.” 

—Dated Ist June, 1811, 

This invention consists in forming such rollers of sheets of paper 
cemented together to obtain a sufficient thickness ; or the requisite mass of 
paper material may be otherwise obtained.—Not proceeded with. 

1395. S. HARGREAVES and R. Houpen, Helmshore, and H. Hout, Newchurch, 
“ Sizing warps or yarns,”—Dated 4th June, 1861. 

This invention consists in certain improved self-acting arrangements for 
stopping the motion of the sizing machine or tape-leg when any of the warp 
threads break. Instead of employing a fast reed, as at present, the 
patentees use a loose reed, having upon it projections which can come in 
contact with the stopping and starting handles when the reed falls forward. 
When one or more of the warp threads break an entanglement takes place 
that cannot pass the reed, which is, consequently, pressed forward, so that 
the projections upon it gives motion to the handles and stops the machine. 
The heald staves of the heald and the reed are connected together by 
cords or links, so that, if motion should be given to the heald, it 
will be transmitted to the reed, and, therefore, if a t | should 
take place between the reed and the heald the entanglement would press 
against the heald, which, by means of the cords or links, would pull 
forward the reed and act upon the stopping handles and stop the machine. 
1403. J. H. Hotpswortu, Wakefield, “ Improvements in preparing, ‘ crab 

bing,’ or finishing piece goods, and improvements in machinery employed 
therein.” —Dated 4th June, 1861. 

These improvements in finishing piece goods consist in subjecting them to 
a blast or current of air after having been passed through troughs contain- 
ing the usual finishing baths, and preparatory to being wound upon gathering 
rollers. The improvements in machinery consist in the following arrange- 
ments :—First, the goods in the piece are placed upon a giving-off roller, 
from whence they are led over, under, and around rollers placed in a bath 
or trough taining the first preparation in solution to which the particular 
goods under operation are to be subjected; on coming out of the first 
trough the goods are led between squeezing rollers into another trough, 
then between the squeezing rollers, and so on into as many troughs as are 
necessary, according to the nature of the goods. 


1429. H. Turner and T. Yates, Leicester, “‘ Blastic wed."—Dated 6th June, 
1861. 

According to this invention, in making elastic webs, the patentees open two 
sheds on one and the same side of the india- rubber, and shoot them with two 
different sorts of weft, say cotton in the lower shed next the india-rubber,and 
silk above it on the face of the fabric, and separated from the india-rubber 
by the cotton shoot. Either one or both sides of the fabric may be thus 
produced. In this manner they are enabled to give a superior face to a 
fabric with much less expenditure of the valuable weft than has heretofore 
been necessary. 


1434. S. C. Lister and J. Warburton, Bradford, ‘‘ Treating, spinning, and 
doubling yarns.” —Dated 6th June, 1361. 

This invention consists in combining a suitable water trough filled with 
size or water with the cop frame, so that the roving or yarn is first passed 
through the water or size, and then spun or twisted upon what is known as 
the cop frame, or a frame acting in a like manner. This process the 
patentees find to be specially adapted to spinning flax wet, and also to 
doubling cotton and other yarns. They also find it a great advantage to 
make the cops of brass or galvanised iron, or other material that will 
resist the action of the water. 


1439. J. PLatr and W. Ricuarpson, Oldham, “‘Gins for cleaniig cotton.”— 
Dated 6th June, 1861. 

This invention cannot be described without reference to the drawings. 

1422. J. Wrieut, Bridge-street, Blackfriars, “‘ Separating foreign matters 
Jrom th» droppings from carding machines, &c.”—A communication.— 
Dated 6th June, 1861. 

Under the main cylinder of the ordinary carding engine the inventor 
places two rollers, which rotate in bearings of the usual form, and are 
driven by belting or gearing, and over these rollers he stretches an endless 
band or apron, preferably composed of leather bands placed slightly apart ; 
on these bands he fixes a continued series of lags or small blocks of bard 
wood, which are flat on the bottoms where they are attached to the bands, 
and slightly rounded on the top. Underneath this apron is another roller 
capable of being either raised or depressed, and fixed exactly under the 
place where the apron is nearest to the drum, the roller being for the pur- 
pose of regulating the distance between the surfaces of the wooden lags 
attached to the straps. Where it is not convenient to have the apron of 
sufficient length to catch all the droppings from the carding engine, he places 
guides or roilers for that purpose. Ly this arrangement he can preserve 
the short picees of wood or fibrous material technically called “ staple,” 
which are generally either wasted or woven into inferior stuff or yarn.— 
Not proceede! with. 

1427. T. aad J. Hamivton, Gloegorw, “ Cop tubes."—Dated 6th June, 1861. 

The patentee claims, First, the applying of an external binding, covering 
of thread, yarn, wire, tape, or strips of cloth, paper, leather, or such like 
material to cop-tube cores of wood, paper, gutta-percha, or other like mate- 
rial requiring strengthening, as described. Secondly, the applying of an 
external covering of thread, yarn, or wire to cop-tube cores of metal, for 
the purpose of obtaining an improved holding surface for the cop, as 
described. 














Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, ge. 


1501. U. BL. De Deacmont, Geneva, “ Plowughs.”"—Dated at May, 180). 
In constructing ploughs according to this invention the patentee fixes 


together the mould bourd share and coulter, and mounts the whole ona | 


centre or pivet carricd by the frame in such a manner that, when the 
implement turns at the headland, the mould-board and other parts may 
turn on the centre or pivot, so as to bring the parts into such a position as 
in returning to throw the soil to the side opposite to that to which it has 





oefore been thrown ; this allows the return furrow to be made close along- 
side the first. The mould-board share and coulter turn through the quarter 
ofa circle, so that the coulter or vertical cutter of one traverse becomes the 
share or horizontal cutter of the return traverse. The implement may be 
rendered suitable for use as a cultivator by fixing the parts in an inter- 
mediate position, both the cutters, which in ploughing act alternately as 
coulter and share, being then inclined to an angle of forty-five from the 
vertical. 

—_. = Water, Lickhill, near Calne, ‘* Horse-rake."—Dated 25th May, 
1861. 

This invention consists in mounting the teeth or tines upon a de- 
tachable bar placed behind the axle (the axle running through from wheel 
to wheel), so that the tines are thrown further ek, and the weeds, hay, 
or other materials that are collected thereby are not so liable to entangle- 
ment with the wheels as when the tines are mounted in the usual manner. 
—Not proceeded with. 

1333. W. N. Nicnoison, Newark-upon-Trent, “ Improvements in machines 
for making and collecting hay, and for collecting similur substances, parts 
of which improvements are applicable to cutting thisties and weeds.”— 
Dated 27th May, 1861. 

These improvements in hay-making machines consist, First, in the use o 
frictional gearing for imparting motion to the forks, instead of cog-wheels. 
Secondly, in a method of keeping the shafts and other parts of the machine 
clear of grass or hay, and preventing the accumulation thereon, either by 
the use of a fixed wire screen or by a rotating roller, which may be driven 
by a belt from the carrying wheel of the machine, or in some other con- 
venient nanner. Thirdly, in a method of putting the machine in and out 
of gear. Fourthly, in the use of a prong, or similar contrivance, reaching 
nearly to the ground before the carrying wheels of hay machines, which 
prongs may have wings attached to them resembling the mould-boards of 
ploughs, by which the grass or hay will be moved out of the wheel tracks, 
either inside or outside the machine, Fifthly, in attaching the fork bars to 
springs, instead of the usual plan of using rigid wheels, discs, or bars, with 
springs bearing upon the fork bars, and allowing them to give way to any 
obstruction, Sixthly, in a method of varying the height at which the 
machine is worked from the ground by causing the ends of the shafts im- 
mediately behind the horse to work on a joint, and by having quadrants or 
other contrivances attached either to the shafts or framing ; these quad- 
rants may have holes to receive bolts or teeth on one of the edges, so that 
small pinions gearing into them may move and hold the shafts in the re- 
quired position, Seventhly, in fitting the machine—when it is used for 
cutting thistles and weeds—with knives of a convex (or concave) form on 
the cutting edge, made, by preference, of sheet steel, with a strengthening 
back of iron, similar to a seythe. Eighthly, in machines for collecting hay, 
&c., in attaching a seat to the framing, and fixing a lever in such a position 
that a man riding on the seat can drive the horses and empty the machine, 
Ninthly, in coupling together the teeth of the rakes used in machines for 
collecting hay, &c., in pairs, so as to give additional steadiness to them 
when in work, besides simplifying their construction and attachment to the 
rake, 

1332. W. B. Howupeck, Thurlaston Lodge, Leicestershire, “‘ Apparatua for 
sowing seed."”— Dated 27th May, 1861. 

It is often required that the seed should be delivered on to the land at 
intervals, so that it may fall in bunches, and seed-sowing apparatus has 
heretofore, in some cases, been constructed to drop the seed in this manner, 
This invention consists in constructing apparatus for this purpose in the 
following manner :—The paténtee causes the end to be lifted as heretofore 
out of the seed-box, and to be dropped in measured quantities down 
funnels or pipes ; each set of these pipes lead the seed at once to a chamber 
into which a wheel or short cylinder is fitted loosely ; the wheel or cylinder 
is capable of turning freely in the chamber, and is driven by an endless 
chain passing around a chain wheel on its axis, and also around another 
chain wheel which, by gearing, is driven from the carrying wheels of the 
implement. In the periphery of the wheel or cylinder recesses of suitable 
size are formed, and the seed supplied by the pipes or funnels to the upper 
part of the chamber of the wheel or cylinder enters these recesses, and by 
motion of the apparatus it is carried down through the chamber, and the 
seed falls from the recesses in the wheel or cylinder, without again coming 
in contact with any part of the apparatas, immediately into the groove 
formed by the presser or instrument which prepares the surface of the land 
to receive the seed. The distance through which the seed has to fall is 
made as short as possible. At the point of delivery from the wheel or 
cylinder a spring presses against its surface, and by preference this spring is 
caused to pass a considerable distance round the wheel or cylinder, coming 
in contact with it near the point where the seed enters the recesses, and 
embracing it round to the point of delivery, so as to allow no seed to pass, 
except that which is in one or other ofthe recesses, 

1347. W. P. Savage, Roxham, Downham, Norfolk, ‘‘ Reaping and mowing 
machines.” —Dated 30th May, 1861. 

For the purposes of this invention an endless chain of bars furnished with 
teeth is applied to a reaping or mowing machine in order to raise the parts 
of a crop which are laid, so as to bring such laid parts into position to be 
acted on by the reel as the machine is moved forward. One end of the end- 
less chain of bars is carried by two chain wheels on the shaft or axis of the 
reel, and the other end is carried by two other chain wheels on an axis in 
front of the reel, and such endless chain is at its forward end arranged to be 
readily raised and lowered, according as the machine is about to cut a stand- 
ing or laid part of the crop. The series of bars constituting the endless 
chain may be constructed in any convenient manner, and of any suitable 
materials, The teeth by which the laid partsof a crop are raised are capable 
of turning on axes carried by the bars, and each axis is capable of sliding a 
distance in its bar, and is restrained by a spring or springs, by which arrange- 
ments the teeth will act most favourably for raising the laid parts of the 
crop. It is preferred that the teeth should be made larger at their lower 
ends than at the upper parts, in order that such lower ends may get under 
the laid parts of the crop, and it is also preferred to sustain the fore part of 
the machine by a castor wheel. 

1349. C. Garroop, Penge, Surrey, ‘ Horse-rakes and harrows.”—Duted 30th 
May, 1861, 

For the purposes of this invention each of the tines or teeth of a horse- 
rake is at its upper end mounted on a bar or rod, which is preferred to be 
hollow, in order to obtain stiffness and strength with the least weight of 
metal, This bar or rod serves as an_axis on which each tooth can move or 
turn independently of the others. The bar or rod is arranged in such 
manner that it may be raised or lowered in respect to the centres of the 
wheels, and be fixed at different times at different distances from the sur- 
face of the land, and thus the distance from the earth at which the points 
of the teeth or tines of the rake work may be regulated and adjusted. The 
teeth or tines are lifted as heretofore to discharge the heavy or other matters 
which have been collected by them. The shafts are attached to the axles of 
the wheels or to the red or bar on which the tines or teeth are mounted by 
connecting parts which, by preference, are hollow in order to obtain light- 
ness together with strength and stiffness. In constructing harrows the 
teeth or tines are set in circles, and, by preference, in two circles ; each 
harrow is in the form of a wheel with radial spokes, on each of which, at a 
distance from the centre, is formed a projection with a suitable recess or 
otherwise to receive the stem of a tooth or tine, and the whole of the tines 
or teeth are secured by a hoop, the two ends of which are fastened by a 
screw bolt.—Not p.oceeded with, 


Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 
1314. C. Batty, Marylebone-road, London, “ Warming and ventilating.”"— 
Dated 24th May, 1861. 

This invention consists, First, in bringing the external atmosphere 
direct to the fire-grate, that the fire may be supplied with pure air, and 
without the assistance of the air in the room in which the fire is placed. 
The air is introduced into a chamber beneath the grate, where it is divided 
into several currents by flat bars or current directors, part of the air being 
conducted underneath the grate, and enters the fire at the bottom, and part 
is directed to the front of the fire to compress the smoke to the fire, and 
cause it to be burnt. As the air which is supplied to the fire is independent 
of that existing in the room, there is no draught, as the air at or near the 
floor of the room is not used for the supply of the fire. Secondly, the 
bars of the grate are made much broader than usual, and are placed in an 
oblique direction, and serve to direct the air to the fire, and thus consume 
the gases generated by the same. Thirdly, part of the air supplied from 
the external atmosphere, as before descril ed, is directed to a chamber con- 
structed round the grate where it is heated. The air thus heated is 
admitted and directed by suitable apertures or valves into the room to warm 
the same, and causes a true circulation. 

1320 KR. Preece, Clapham-road, Surrey, “An improvement in floors.”— 
Dated 24th Moy, 1861. 

This invention consists in forming spring floors, especially suitable for 
dancing upon, by placing the sleepers or beams which support the joists 
upon blocks of india-rubber, or upon spiral or other suitable springs. 

13%. Il. Cnricuiey, Birmingham, “ Ornaamentation of metallic chimuey- 
pieces or mantel-pieces.”"—Dated 20th May, 1361, 

The patentee caims mokimg metallic chimney-pieces or mantel-pieces 
from tubes and plates, or sheets of metal jointed together by rivetting, 
sevewing, soldering, or otherwise, instead of making them by the process of 
casting, as ordinari'y practised, Secondly, ornamenting metallic chimfey- 
picees or manutel-picces, and also stoves and fireplaces, by affixing orna- 
mental paper to those parts of the chimney-pieces or mantel-picees, or 





| stoves aud fireplaces which it is wished to ornament, 


1360. W. E. Gepor, Wellington-street, Strand, London, “* Machinery for cul- 
ting stone.” —A communivcation.— Dated 31st May, 16). 5 
The principle of this invention consists in giving to the cutting tool 
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THE ENGINEER. 





Dec. 20, 1861. 











circular movement in parallel plane to the face of the stone to be cut. The 
cutting will take place in the moment of contact at the tangental point 
determined by the circumference described by the tool, and by the move- 
ment of the stone, which presents successively its several parts to the 
action of the tool, The tool will be in form of a vertical cutting blade, 
acting as a knife, or of a toothed blade, each tooth acting as a chisel when 





soft stone is to be eut.—Not proceeded with, 
dD. 


** Arches or other cvrved 


Davinak, Old-street-road, ,London, 
Srd June, 


1390. J. 
mode of brick, stone, or other materials.”—Dated 





This invention consists in making two sides of one of the pieces to be 
employed in the construction of a double wedge shape, pointed at one 
end and square at the opposite end. The inventor also forms the two sides 
of another piece to be employed in the construction of corresponding shape 
to the sides of the aforesaid double wedge shape piece, so that, when two 
or more of such pieces are fitted one against the other, and an arch or 
other curved structure built therewith, the same shall be self-supporting, 
and, when put together with cement, form a very strong piece of work.— 
Not proceeded with. 
1304. H. ALLMAN, 

4th Juve, (mol. 

This invention cannot be described without reference to the drawings. 
1407. 8. Stanprast, Huckueu, Middlesex, * 

building, to be used in substitution 
method of constructing walls and roofs for houses, &e. 
1-61 

This improved composition is formed by running into blocks the follow- 
ing ingredients :—Burnt clay or loam, iron dust, brick rubbish, gravel, hoop 
iron, wire, lime, cement, vegetable fibre, animal hair, and d. The im- 
vroved method of constructing walls and roofs consists in the employment of 
hollow frames or moulds formed of wood or metal, between which the 
above named ingredients are run or placed in a loose state, the material for 
forming the outer face of the wall or roof being first applied against the 


Bedford-row, London, “ Window sash fasteners,” —Dated 





An iinproved composition Jor 
ick and stone, and an improved 
"— Dited 4th June, 
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inside of the material forming the outside of the frame or mould. The 
materials form ove solid compact and jointless body. After they have 
become set and solidified the frames or moulds may be removed. ‘The 


patentee prefers to construct the chimneys and flues required in the build- 
ing by letting into the composition glazed earthen pipes. 





Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 


a. 6. 
iron cylinders for the construction of ordnance 
This invention cannot be described without rezerence 
13862. F. Tonuausen, Paris, “ Revolving sire-crms, 
Dated Bist May, 186). 

The object and advantages of these breech-loading fire-arms are 
follow : — First, having the barrel on an oscillating or swivelling principle, 
so as to allow the cylinder te be removed or drawn out, and thus be loaded 
with greater facility. By these means the cylinder may not only be loaded 
separate from the barrel, but also any number of shots may be fired by 
having a suitable number of spare cylinders provided and preparcd before- 
hand. The facility for oscillating the barrel also affords greater ease for 
cleaning the arm. Secondly, these improvements further afford a means 
for cocking the hammer in two ways, viz., either by the top or thumb part, 
or by the detent, in order toallow aiming well, the same as with fire-arms 
provided with a double detent, and avoid the deviation of the barrel during 
the travel of the trigger; on the other hand, by cocking by means of the 
said trigger, the shots may be fired in quick succession when required. 
These two independent motions are obtained by means of a notched nut 
—s ig of the hammer, and having a suitable internal arrangement. 
1363. E. und firearms.” —Partly a 

poacher ay sist May, 1561. 

For the purposes of this invention a chamber is formed at the breech end 
of the barrel of a piece of ordnance, or of a fire-arm, in which is placed a 
sphere having a passage through it of the same diameter as the charge 
chamber at the breech end of the barrel, With this chamber the passage 
through the sphere communicates when the sphere is moved into a position 
for introducing the projectile and cartridge. At the after end of the 
cylindrical chamber in which the sphere is placed is a screw plug, which has 
a passage through it corresponding, or nearly so, in diameter with the 
diameter of the passage through the sphere. The forward end of the screw 
plug and the breech end of the barrel are made concave so as to fit the 
sphere, and the sphere is capable of being turned between them. The 
sphere has an axis fixed upon it, which passes, by preference, through the 
upper part of the chamber in which the sphere is contained, and on this 
axis is a handle, by means of which the sphere may be turned one quarter 
round, When it is desired to load the piece the sphere is turned by 
handle, so as to bring the passage through it to coincide with the charge 
chamber ; and when the projectile and cartridge e been introduced into 
the charge chamber the sphere is turned one quarter round, in order to 
present the solid surface of the sphere to the breech end of the barrel, 
138s. G. B. V. Annvuckir, Charlton, Kext, coating 
vrtifications, and other structures.” —Dated 3rd June, U61. 

This invention consists in applying the iron armour, bars, plates, or coat- 
ing to vessels, fortifications, and other structures, in a curved or series of 
curved and wedged forms, in such manner that each separate plate or bar, 
when struck, derives support from those bars or plates contiguous to it, 
1396. H. H. Hazarp, London, “ Cartridges.” — Dated 4th June, 

SéL, 

At one end of a paper tube a recessed chamber or enlargement is"formed, 
the outer end being of such diameter as to slip on the end of the barrel of 
, cardboard, 


Renpes, Elswick Ordnance Works, Northumberland, “ Wrought 
"—Dated 29th May, \s61. 
to the drawings, 
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City-road, 









the gun or other firearm, Within the recess a ring of paper 
wood, metal, or any other suitable material, is fitted, to which is secured a 
diaphragm or cap of paper, linen, or other suitable material, so constructed 


that, When closed or twisted over the end of the tube, the powde r contained 
Within cannot escape, The mode of filling the case is, first, to twist up or 
secure the cap or diaphragm so as to close up the lower ‘end, then introduce 
from the other end of the case the necessary quantity of powder. The 
inventor then inserts the remamder of the charge, and the bullet, shot, ball, 
or wad is secured in position by being cemented slightly with any suitable 
cement, such as shellac.—Not proceeded with. 











1408, J, A. VAN Braam, Ne York, “ Iuprovements in constructing the 
barvels of firearms and ordnance, and in sire-ims,”—Dated 4th June, 
1861. 


This invention consists, First, in constructing the barrels of ordnance and 
other fire-arms with longitudinal parallel openings in them, whether spiral 





or straight, so as to permit thorough ventilation of the barrel, thus pre- 
venting the heating as well as the explosion or bursting of the barrel. A 
ball or projectile driven through such a barrel will be expelled with an 


increased force, in: proportion to the diminution of friction on the ball in 
passing through the barrel or tube. The invention also consists in the 
combination of such barrels with a revolving breech, to produce revolving 
eunnons and other fire-arms free from the danger of heating and explosion ; 
in working the revolving breech in cannons and ordnance by means 
of a horizontal lever. ‘The invention ferther consists in the employment, 
with cannon and field-pieces, of a ball-proof shield. This shield is made of 
plates of stecl or other metal, in the form of planks hinged to one another, 
and capable of folding to occupy little space. The back of part of the 
shield may rest against the wheels of the field piece, and the sereen is 
further supported by rods connected to the axle, nave of the wheels, or 
other e enient p of the carri: Sight-holes formed of wire-net are 
Jet into the H 


shivid. 
CLAss 7.—FURNITURE AND CLOTHING, 
ducluding Cooking Utensils, Upholstery, Ornaments, Muswal instru- 
ments, Lamps, Manuactured Articles of Dress, Ne. 





iso, 




















1357. M. Henny, Fleet-strect, London, “Shirt fronts."—A communication 
—Dated dist May, 186i 

According to this invention it is proposed to produce and employ fabrics 

in which the intended pattern or arrangement of plaits is indicated by 


or white threads on coloured grounds, 
rounds, or threads differing in size or 
uppearance from the other threads of 


coloured threads on white grounds, 
or unbleached threads on bieached 


thickness, preparation, treatment, or 





the fabric. —Aot proceeded with. 
1370. M. Burke, Liverpool, * Folding metollic chrivs, bedsteas, « i sofas, 
de." — Dated Lai , Isc). 


of folding metailie chairs, 
f, lying, or reclining upen, of 


This invention ¢ tet in making the framing 
bedsteads, sofas, and other articles for sittin 
angle iron, the pieces of the ssid angle iron being jointed te and 
arranged in the manner explained, In making a foluing chair according to 
one of these improvements the patentee joints the legs and back and arms 
to the bottom or seat, and makes joints in the middle as well as at the end 


wether 











of each arm the several ] smay be flat when the chair is folded 

up; or the chair may be without Is. 

1385. H age Belfi w, London, * Castors Jor furniture.” —Date 
e, ist], 








This invention cannot be described without reference to the drawi 
W138, A. Duaver, Newman-street, Le t, © Pia A conmiensicution— 
Dated Sth June, 1361 





‘sof the up- 
To this 


ists in combining the respective adv intay: 
grand, piane. 


This Invention con 
right piano, otherwise called cabinet piano, and the 


effect the form of upright pianos is adapted, but having fa height equal to 
the length of the grand pianos. 
he latter, are disposed in a perpendicular way ; 


The strings being of the same length as in 
the mechanism is at the 


upper part as in the ordinary upright pianos, but instead of the lever acting 
as a communication between the keys and the mechanism. the keys and 
mechanism are in direct communication by means of an elbow ‘lever ; 
besides, the key board is placed directly under tie mechanism, and it so 
happens that there is less space than usual between the key board and the 
top of the piano. The key board being too high to be ez sily reached, the 
piano is so disposed as to form a platform in the following manner :—The 
frame of the piano under the key board is divided into two compartments ; 
the lower one is closed by two fol 


doors, Which, when displayed, are 
kept in right angles with the piano. 
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Each door is a box by itself, and con- 
tains steps spreading out at every side of the piano; the upper compart- 
ment is closed by a door, which, when opened, falls upon the two other 
opened doors, so forming a platform to which one ascends by the above 
me ntioned steps, and which can contain two and even three performers, who 
are protected by a railing.—Not proceeded with. 

1430. S. Hawkins, John-street, Kingslan/-road, 

tables.” — Dated 6th June, 1861. 

This invention relates to tables which are expanded by the combined use 
of tubes and screws, and the present improveme nts consist in so combining 
the use of tubes and screws that, by giving motion to one of a ce ombined 
series, it shall cause one or more at each end thereof to receive motion and 
move away from the ends of the one which first received motion. 

1444. J. LEELAND, “Sacking of belsteads, &e.”” — Dated 
June 7th, 1861, 

In carrying out this invention the inventor makes the sacking of bed- 
steads, couches, and other like articles, of metallic laths, extending from 
one side of the framing of the sacking to the other side of the said fram- 
ing, the said laths being all placed parallel to one another, and without 
being crossed by other laths, as in the ordinary construction. The said 
laths are made of strips of sheet metal, the said strips having a nearly 
semi-tubular or trough-like form, The convex side of each lath is placed 
uppermost, and underneath each lath a thin bar is fixed, one edge of the 
said bar being placed in contact with the concave surface of the iath, and 
rivetted thereto. In cross section the end of the bar has the position of a 
radius to the curve of the lath. Portions are cut ay from each end of 
the laths, so as to permit of the laths resting on the top of the angle iron, 
or other framing ot the sacking, ¢ ig between the opposite edges 
of the, said framing. The laths ar prevented from having motion 
longitudinally, They are prevented from, moving laterally. —Not proceeded 
with. 
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Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Pr eparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Lrewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, Sc. 

1364. E. HARTNALL, Ryde, Isle of Wight,  Paper.”—Dated 31st May, 1861. 
This invention consists in the application of sea grass (zostera marina), 

called “ grass wrack,” and “oar weed,” and, when used by upholsterers, 

called “alva.” This material is thrown up in large quantities on the shores 
of Great Britain and Ireland.—Not proceeded with. 

1367. R. Lamina, Privry-road, Kilburn, * Alkaline carbonates.” — 

nication.— Dated sist Muy, 1361. 

In carrying this invention into practice the inventor mixes sulphate of 
soda or sulphate of potash with some convenient carbonaccous matter, and 
exposes the mixture in a vessel to a furnace heat. He passes through it a 
current of steam and a current of air; when sulphuretted hydrogen ceases 
to leave the vessel he removes from it the solid product, from which he 
dissolves out and obtains the alkaline carbonate in the ordinary way.—Not 
proceeded with, 

W. A. Suerarp, Pall-nall, London, “ Obtaining products from coal.”— 
Dated ist June, 1s61 

For the purposes of this invention comparatively large masses of coal are 

placed in suitable enclosed chambers constructed of fire bricks or tiles, or 
of iron, or other suitable material. At the lower part of tie front of the 
chamber is a vertical grating of fire bars, and in front of these bars, and 
exterior of the chamber, is a set of fire bars for supporting a fire. The 
enclosed chamber is narrower at the back than at the tront, and from the 
back of the chamber two pipes pass, one from the top and the other from 
the bottom of the chamber, and these pipes pass to suitable separate con- 
densers, and the upper pipe is larger than the lower, The coal from which 
products are to be obtained is placed in an iron erate or basket which corre- 
sponds in dimension with the interior of the chamber, in such manner that, 
when charged, the crate or basket may be introduced into the chamber, 
and by preference the construction is such that it may be lowered from 
above into the chamber, and the upper part of the chamber is then covered 
or closed to prevent the passage away of any products from the coal, or the 
front grate being movable the crate or basket may be run in on trucks. 
The flames and products of combustion of the fire contained on the fire bars 
in front of the vertical grating at the front of the chamber are drawn 
through the grating and act on that part of the charge of coal in the 
chamber which is next the fire, and the coals in the chamber progressively 
become coked further and further from the fire as the process is continued. 
The oils and light products of the coal are conducted off by the pipes at 
the back of the chamber, the heavier oils being carried off by the lower 
pipe to one condenser, and the lighter oils by the upper pipe to another 
somdoneer ; ; and in the upper pipe there is a descending elbow or bend from 
which a pipe passes to a third condenser; this pipe is for conveying away 
any heavy oil which may separate from the lighter oil passing away through 
the upper pipe. Im orcer to facilitate the drawing-off or flowing away ‘ot 
the product of coal formed in the chamber a jet of steam or water is intro- 
duced into the interior of the — pipes above mentioned. 

1392. M. A. F. Mennons, Paris, “ An improved combination of metals for 
the production of a white alloy resisting the action of vege uble acids "—A 
communication. —Dated 4th June, 186. 

This alloy is formed by the combination, as below described, of nickel, 
55 parts ; regulus of antimony, 5U parts; bismuth, 20 parts ; banca.tin} 
875 parts.— ot proceeded with. 

1307. A. Prince, Trafelgar-squire, London, 
ture of gas, and in the apparatus connected therewith.” — 
—Duared Ath June, 1361 

These improvements are founded on the fact that steam, in the presence 
of carburetted hydrogen substances conducted over glowing coals, decom- 
poses itself, so that it produces a clear luminous gas in larger quantity and 
better quality than the hydro-carburetted substances would produce if 
alone decomposed. The steam thus decomposed with the red hot coal forms 
bydrogen and carbonic oxide gas, which, being hkewise in a glowing condi- 
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* Improvements in the manufac- 
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tion, decomposes the present hydro-c ‘arburet, and combines with it. This is 
not done by a mere mechanical gas mixture, but by the thus formed 
hydrogen which Gissolves and absorbs the great excess of coal that the 


hydro -carburetted substances lose at the time of decomposition, and this 
combination produces the above luminous gas 

142s. J. Rust, Carlisle-street, Lambeth, ** Preparation for 
stone and cement.”"— Daled 6th June, oi. 
inventor adopts is as follows :-—He first 


hardening and 








solution 
, 


prepares a 
he cabs 








of caustic baryta, or bi-carbonate of magnesia, or both, which 

No. 1. He then prepares a solution of fluoride of silica, otherwise fluo or 
hydro-fluo silica acid, or a fuerde of alumina, which he calls ? 2. He 
can also use potash or aoa a as a solvent for the silica or alumina, ” but he 





prefers using hydro-fluoric acid as a soivent for the silica or alumina or 
both, and he claims the using and adapting bydro-fluoric acid for the pur- 
pore, as part of hisinvention. Having prepared the twosolutions he proceeds 
First, to wash or saturate the stone or cement to be operated on with solu- 
tion No. 1. When he uses the caustic baryta solution he prefers using it hot. 
He then proceeds to wash or saturate the same with solution No Solu- 
tion No. 1 forms a base, and by adding solution No, 2 a decomposition takes 
und an insoluble substance or ftluo-silicate of baryta, or fluo-silicate 
maynesia, Whichever is used, is formed in the pores of the stone or 
These operations he repeats until the pore ¢ filled up, When the 
weak acids have no action upon it.—NVol 























cement, 
surface, being hardened, 
weuh 
1411, E. C. STANFORD, Worth 
weeds."— Dated Ath June, O01. 
For the purposes of this invention, in place of burning se 
tain ashes therefrom, as heretofore practised, the sea-weed t 
to tl tion of destructive distillation, by which means net ‘only are the 
ashes obtained ina more favourable condition for the n of iodin 
and potash, but the vaporised products which are lost by the process of 
burning are condensed and retained for use. It is believed that the process 
of destructive distillation may be most conveniently carried on by the use 
of retorts or vessels externaily heated, and connected wit le con- 








proceeded 


hing, Suss “Ob’aining products rom sea- 





“weeds to ob- 


ted 


re 








scparatic 





densers, but other well-known means of destructive disti it lipst 
others superheated steam, may be employed. ‘The ashes er residue thus 
obtained, and the condensed matters, are then treated by well- known pro- 





separate and purify the products contained in them. 
the purposes of | 


cesses to 
evolved may also be collected and employed for 
heat, 





CLASS 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Galvanic Batteries, we. 





ectrical Appa rats, 
274. D. G. FirzGeranp, Can! ridge-street, London, “ Batteries for producing 
voltaic electricity, together with certain metallic 4 oducts. —Dated 8th 
May, 1861. 






The inventor constructs a voltaic arrangement of the metal, iron, and a 
metallic salt, the acid of which has a greater affinity for iron than for the 
metal of the salt, ‘Ihe metal of the salt is, therefore, precipitated or thrown 

















down, forming a residue of commercial value. In order to confine the 

deposit to one of the plates or elements only in each separate couple, the 

remaining plate orelement is coated with a porous material, or prevented 
from being in direct contact wlth the existing fluid, by means of a porous 
diaphragm ora porous cell. When a diaphragm is used a mineral acid 
may or may not be employed to excite this latter plate or element. In 
either case the plate upon which the deposit does not take place becomes 
the positive element of the couple, the plate upon which the deposit takes 
place forming the negative element. In forming a series of couples the 
positive and negative elements of each couple are brought into metallic 
connection, as is well understood.—Not proceeded with. 

278. W. Cuark, Chancery lane, London, ‘* Electiie telegraph apparatus. 

A communication.— Dated th May, 1861. 

This invention relates to an improved writing telegraph, consisting of a 
single apparatus, serving both as a manipulator or sending instrument and 
receiver,thus dispensing with two apparatus, for the purpose, as in ordinary. 
The transmission of movement to the different parts of this improved ap- 
paratus is effected by two arrangements of clockwork mechanism, which is 
governed and regulated by electricity. 

1320. C. 8S. Duncan, Kildare terrace, Bayswater, Middlesex, 
telegraph cables or ropes.”—Dated 27th May, 181. 

The patentee claims, Firstly, the application to telegraph wires or con- 
ductors of cane of every denomination, either in strips, sections, or fibres, or 
in its entire or natural state, or cane hollowed or bored out as deseribed, 
Secondly, the application of cane, intermixed with coir fibre, hemp, or other 
suitable fibrous material, plaited or twisted together or otherwise, and 
applied to the conducting wire or wires either before or after insula- 
tion. Thirdly, the application of cane, hemp, or other fibrous material in 
combination with steel, iron, or other suitable metallic wire, or cane and 
wire p'aced over or around the setting or bedding as described. Fourthly, 
the mode of splicing or jointing the submarine ss in the manner 
described, and covering such joints for the } obtain ng the 
necessary gravitation to cause the cables or ropes to descend or sink to the 
bottom of the sea in an even and horizontai position. And, lastly, the 
general combination and construction of electro telegraph cables or ropes, 
either for submarine, aerial, subterranean, or other | by the admix- 
ture of cane with fi ehtons materials, or suitable wire, or both, or cane in its 
entire state in the manner described. 

1406. H. G. B. Rovner, Silvertown, Esser, “ Improvements in the manufac- 
ture of insulators Jor telegraphic wires, and in materials and machinery 
for couting tel graphic wives.” — Dated 4th June. 1s61. 

Insulators for tele: graphic wires have hitherto been made of only one insu- 
lating material; now this invention partly consists in manufacturing them 
of two or more insulating materials, such, for example, as india-rubber, 
gutta-percha, and their compounds, shellac or enamel, in combination with 
porcelain, earthenware, or glass.—Not procecd.d with 
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CLAss 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
1168. E. Hoskins, Birminghain, “Joints for articles in metal.”—Datedl Sth 
Muay, 1861. 

This improvement in joints consists in forming a slot, hole, or aperture in 
and through one of vhe pillars or er articles to be joined, and in formin:: 
a tongue or other projection on tie rail, frame, or other article to be con- 
nected to that with the aperture, of a size to fit the said aperture, and of 
sufficient length to pass beyond the termination or mouth thereof. The 
said tongue or projection is formed of two picces, that at the extremity of 
the tongue being united to the body by means of a spindle with or on which 
the said extreme end is free to turn, so that, after the tongue has been 
inserted in the aperture, the extreme end may be caused to turn in a 
manner similar to a button, and thus securely join the parts. 

1204. W. H. Toorn, Rhodesirell-road, London, reducing 
vegetable substances to a tinely divided state. "Dat d Vth May, 161. 
This invention cannot be described without reference to the drawings. 

1243. W. Jackson, Leeds, “ Mortising meachines.”— Dated 15th Mey, 1861. 

This invention consists in connecting the hand lever of a mortising 
machine to the apparatus which carries the cutting tool by means of a link, 
so as to produce the required vertical motion of the cutter or chisel, The 
spindle to which the cutting tool is fixed passes through an upright casing 
or box or cylinder tixed upon the spindle. These two parts move together 
vertically, but the spindle has an independentaxial motion, so that the 
position of the cutter may be altered when required. Into the casing, box, 
or cylinder a pin, which is connected to the upper part of a pendent link, 
enters at the side, and has a free motion within it. At the lower end of the 
link is another pin which enters into, and has a free motion within the 
hand lever. The hand lever moves vertically to actuate the cutter or 
chisel, and is connected to the framing of the machine by a pin or stud 
which acts as a fulerum. When, therefore, the hand lever is raised or 
lowered, a corresponding motion is communicated, by means of the link, to 
the casing, box, or cylinder, and, consequently, to the spindle which carries 
the cutter. The cutting operation is, therefore, effected by bringing down 
the chisel by means of the hand lever, and the wood under operation may 
be moved forward as required by means of the toothed gearing connected 
with the movable bed on which the wood is secured. 

1244. J. Hicks, Halton-garden, London, “ Self-registering thermometer. 
Dated ith May, 1861. 

The object of this invention is to effect the registration of the lowest 
atmospheric temperature within a given period by means of a mecurial 
thermometer. ‘This the inventor effects by introducing into the glass tube 
of the thermometer a small portion of air, sufficient for an air speck that 
will sever the mercury in the bulb from that in the glass tube, and yet, at 
the same time, allow of the height of the column diminishing as the tempe- 
ure falls. —Not proceeded with. 

253. D. K. CLARK, Adam-street, Adelphi, London, “ Furnaces.” —Dated 16th 

May, 1561. 

For the purposes of this invention, in order that the fuel may be burned 
with more advantage, and without emitting smoke, jets of steam are 
admitted at the upper part of the furnace, and over the door. Below the 
jets of steam a plate or partition is fixed in such manner that any air 
admitted below it will be prevented rising to the top of the furnace till 
such air passes beyond the interposed plate or partition which protrudes 
some distance into the furnace. It is proposed that the door should, on the 
interior, have an inclined plate rising trom the lower part thereof; the 
space between it and the door is closed m at the ends, so that any air 
admitted through or at the door may not pass directly into the furnace, but 
be caused to rise up in the space formed between the inner surface of the 
door and the inclined plate, and thus come against the under side of the 
plate or partition interposed between the jets of steam and the door of the 
furnace, 
1257. T. 

186!. 

The nature of this invention consists in making watches or pocket time- 
keepers with glass covers over the inner works, to keep out the dirt and 
atinosphere ; and in lightening out the inner framework or plates,so that 
the watch, when held up to the light, is transparent, and the whole, or 
nearly the whole, of the inachinery may be seen at work, in order to be able 
to detect small particles of dirt or grit before they cause any injury. For 
hunting or travelling watches the patentee attaches an outer metallic frame 
or case by a spring or other fastening, so that it may be attached for indoor 
use. Another part of the invention consists in attaching to Watches and 
pocket time-keepers a double shank, working on a swivel, so that a neck 









Apparatus for 


























Dunn, Pendleton, Manchester, “ Watehes."—Dated Vith May, 








guard and a short guard may be used together, and each side of the watch 
turned to view without inconvenien » ‘The swivel vents the shank 








in watches of the orc 





from being twisted off, as is the nary construc- 
tion. 
12 TEARNE, Birw cary alee af des s inenamel on orticles of 





ss, and th ef Gerindie silve pated Lith au, sel. 

The patentee claims coating with ¢ )pper the surface of the article of bras 
or German silver to be ornamented by enameliing, or that portion only of 
the surface to wl applied, prior to the hie 





allouwca 











ithe enamel is to be 
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enamel on the said article, whether ~ surface of the article have the 

design sunken or impress i thereon, or be plain, the said coating of copper 

effecting the ready and firm attachmeut of the fused enamel to the said 
article of brass or German silver, 

M. Beziat, Paris, “ Apporatus jor raising or tilting ce — 

th Mey, IS0h. 5 . ; 


This invention relates, principally, to what may be call led a * tilting ja k, 
for tilting casks of wine, beer, spirits, Without dist 
ith or without 1 









sediment ; but the same apparatus, w oditic 
employed for raising or tilt other heavy bodies as aneanees n 
principally, of a bar or lever of iron, provided at one end with a pointed 


fork, and at the other with a roller, At or near the centre of this bar or 
lever is a metal roller, to which is attached one end of a strap of leather or 
other material, or a chain having a hook at the other end. ‘Yo this roller is 
fixed a spur wheel, driven by a sinall pinion, or a worm wheel driven by a 
yorm, the said pinion or worm having a winch handle attached thereto. It 
will be evident that, upon placing this apparatus in a diagonal position 
above a cask, the fork resting against one of the front hoo} and the roller 
against the wall behind, if the houk be placed under the backward end otf 
the top stave, d the handie be turned, the strap will be we don the 





















roller, and the cask will be gradually tilted forwards. A wedg’ block of 
wood may then be placed under the cask, and the ¢ yaratus be removed 
and applied to another cask, so that any required number of casks may be 
tilted with one apparatus, 

1263. G. Davies, Serle-stret, Lincola's-innt London, ** Arranging 





advertisements.” —A communication. —Dated 1ith May, 1561. 
This invention consists in certain new and peculiar arrangements of 

















Dec. 20, 1861. 
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advertisements in various kinds of memorandum books, diaries, almanacks, | bodies, in order to strike bells or sounding instruments by the aid of 


note-books, portfolios, or pocket-books. 





rot proceed 


1268. W. H. Bexnetr, Pe 


requiating the 8 














8. L. Sotueny, Buckfastleigh Alben, Devonshire, “ Bindings or 
ings of books and portfolivs.”—Dated WSth May, 1861. 
This i invention k covers, will be underst 


as applied to the sides of 1 
by the following description :—Looking at tl 
plane thereof has the appe: irance of a panel inf 
the panel and style of a door = ‘T) 

termed panel has more or less elev m from the i rr 

size of the book, and nature of the ornamented panel to be Siasene dd. 
width of the style may be regulated at pleasure. Within or between the 


e of a book cov 
rame, simi ilar 
tyle or framing 


out 






























outer framing or style and bedding the sunken panel an ornamental or 
other design is placed. ‘This may be a drawing on paper, or d n on any 
other material, or repre senting figures in ahoer te -relievo. “To render 
practicable the placing of the des sn on the par el, it its edges may be 








covered or partially covered by stykk 

of rather greater length than that of the 
cover, or at the top or bottom thereof, 
design is inserted When fro: 
is the pleasure of the pr 
one, it is withdr: wn thre ugh ry i 
the closing of the bool uring 
framing, which may “i plain gilt, « 





slit or opel 





gh this slit or oper 


tuse the design is defaced, 


















































spheres or rolling bodies in troughs or tubes carried by such floating bodies. | THE IRON, COAL, AND GENERAL TRADES OF 


| 1919. J. Parensox, Woodsstivet, London, *Closps or buckles."—Dated 24th | BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
! Ma 





Isl. Pere DISTRICTS. 


rovement cons fixing at the 





lid or openwe hicld, or plate, two loops, each being (From our own Correspondent.) 
we upon & pin rhe clasps or buckles are particularly 
r belts, neck ti rs, und braces. [ue Ties anv tae Kart Duptey’s Tron: Nothing Extraordinary 


nesseD Trape in Inon: The National Gloom: The American 
—Tue Previmnxary Meerine: Probable Prices next Quarter 
Trave: State Unaltered—Wanvwank Traves: Brass 
es and Sheets: Bedsteads: ‘apicr Maché Manufac pees eee 
Fancy Jewellery—W Wiexnaun Lock Trave: No Jmpreve- 
yment of Workpeople—Tur Furvre n Ape or DBrn- 
mm Amertca: A New York View—A New Prastic 


Rozerts, Millwall, Poplar, “ Vices and screw benches.”—Dated 
, Isel. 

In cons tructing 
fixed jaw thereof w 
h 





rding to this invention the patentee forms the 
a plate projecting out horizontally from the back of 
jaw ; this plate passes underneath the top or surface of the bench to 
h the vice is se soaemce§ ul rewed to it. The screw of tl vice 
passes throug h a nut in imn itely under th ne rizont: 








































plate, Lic sis » throu: } : & ; 
the m \ vic as col ly, tothe | Compound: Substitute for leory—Tur Wevawoov Starve: To be 
fixed jaw, but is at wer end turned up hori: ata’ ly, and passes throug dint Ewhibition of 1862—Masrers ANp tuem Work- 
| a hole under the screw in the lower part of the fixed jaw. There is also a PEOPLE IN CONNECTION WiTH THE Exuiprriox, 
| hole throngh the fixed over the serew, just on a level with the 
r ‘ and throu lis } horizontal bar, eae aa : . . , 

one se 1 throu hth role a hori ae | 2a Times on Monday contained the following amongst its naval 

, +1 : S Uts . 7 5 oe nil n } ‘ r Lat : 

until it comes to the en where se litary news:—* During Saturday and the previous day an 











which 


np 


uportant series of trials wer made at the testing house in Chat- 
rd, for the p irpose of submitting to powerful tests a 
iption of ron, from the ironworks belonging to Earl 





es as a bearing for the end of tl 
vi 1 it with the end of the 
‘wis turned t 
drawn by it in « 
























thereof, or one side only, is made us is I é Li it is proposed, shall be used in the 

When it is desired to i rt or withdraw m to cover the pa J b t ‘et teal z “ 4S, ~~ mae ist! l pwards of sixty specimens of bar, 

edxes of the elustic or semi-elastic framing, or one of them, which surrownc Shiks din all cl ahve neve 4 a saw is made to | Plate, a le, and 'T-iron have been forw arded to Chatham Dockyard, 

ee eet the ed aca ao ihe dag oe oot ie tu non a centre point over tsses through the with thie request that the 7 ay be sub mitted to any tests thought 

BOWES, SEE WES Se ) jay » that ping surfac rfaceof the work | desirable to ascertain their quality. vordingly two days were 

ond Ki. Mameon: Grantitinaed. Satbid: *Comtalageal | sh wibl tl ae ae ned The s of a sm a by - ocer ti fs by means of the hydraulic engines, the various 

a lec Se." Beitedt 8/4 lay. 30st” ’ > tet tn a ve = dopnae potty | eee warded, Earl Dudley being represented at the trials 

This invention consists in consuming or cond ve the smoke from fur- i ieee by hank a sehen tin the cry of the wheel. For the by vith, his principal manager, Mr. Schofield, and Mr. 

manner that, when emitted from the shi use of carpenters and other workers in wood a similar apparatus may be \vvani; Mr. Lang, master shipbuilder, and Mr. Costell, master 

ively cok 3 pose ¢ - | constracted principally or entirely of wood. smith, at Chatham, gps the trials on the part of the 

$ itted from the fi ce, by 1 a ian, pur 7 ‘ are : See ace Se Admit The aver standard required by the Admiralty is 

propeller, worked ny suitable power, through a cown-cast pipe or Ut iE a J. Cappery, Birminghan, Buttous.”—Dated 2% that the best iron shall stand a test of 22 tons to the square inch 

into a vessel of W tt the chimney or shait, so that ane : _ tect tm tha eonctenetion an. mannfacture of the | With the grain, and 19 tons against it. The samples co rup t 

smoke, however d s 5 inte throug » wat thus dep invention consists, First, in the construction and manufacture of the ‘ p ming up to 

ing the narcotic properties of the enaoke at the bottom of the watt iption of buttons known as linen buttons, which the ye wtentees propose | that qualitic are considered very good, a considerable quan- 
7 » ha \ 


the rarefied portion tu pass upwar into the chimney or shait, perfectly 
free from soot or other pwity, by which means, when such sinoke is 
emitted into the atmosphere, it assumcs more the pearance of steam, or 
almost a colourless vapour.—Not jroceeded with. 















1283. J. Jonin, South Island-place, Clapham-road, and J. WEBER, St. Martin’s- | 
le-Gruud, ** Munuyacture of cigars and cigarettes." —Daied 2th May, 
ISul 

In carrying out this invention the patentees take the leaves of tobacco as 





delivered from the Custom-house, with 
tion. ‘The leaves being taken from the ct or box are sorted, so as to select 
the finest for the outside cover, which are cut, by means of a knife, into the 
requisite form. ‘The other leaves are then placed in a box, the size of 
which depends on the size of the cigars or cigarettes to be made. For 
e s the top and bottom of this box are concave in their transverse see- 
tion, so that the box being filled, and stron: pressure applicd, a cake of 
tobacco leaves is produced, the transverse section of Which is somewhat 
similar in form to that of the cigar to be produced. This cake of leaves is 
then placed in a trongh or box in the cutting machine. ‘The macl 
provided at one end with a rack or screw which advances the tobacco at 
intervals, to present a sufficient quantity for one cigar to the action of a 
reciprocating knife, which cuts off the same. As soot the knife _ cem‘ds 
another quantity of tobacco is advanced, and so on alternately. As each | 
quantity is cut off it is rolled by the machine, and delivered, by means of 


ut submitting them to any prepara- } 


















| 
1¢ 1S 








an endless chain, to the girl or other attendant who rolls them, in tine € first 
leaf by hand in the ordinary way, and places a ring round each to prevent 
its unrojling. They are then taken to the stove and dried, and finished and 
rolled in the outer leaf in the ordinary manner. For cheroots or cigarettes 
the process and apparatus are the same, excepting that the top and bottom 
of the pressing box are flat instead of being concave, and that, for the 
latter, paper ay be substituted for the outer leaf, if preferred. 

1234. W. Parkinson, Ripon, “ Washing, wringing, and mangling machines. 

—Dated Wh May, 1861. 

This invention consists in a suitable tube or receptacle being provided 
with dashers secured to a revolving shaft through the medium of connecting 
hinged joints, as also fitted with plain or ribbed sliding rollers moving in 
slots or grooves, and fixed ribs or rubbers for facilitating the washing 
action, the said dashers and rollers being free to move either with or without 
reacting springs, and enclosed tooth and pinion gear employed together 
with a fly wheel and winch handle for giving a rotatory motion to the 
dashers, in such manner as to maintain the fly wheel axle above the water 
level, the mangling and wringing rollers in connection therewith being of 
earthenware, wedgewood ware, pottery, clay, terra cotta, glass, or other 
analagous substance.—Not proceeded with, 

1291. M. A. F. Menxnons, Pavis, * Coupling or connecting joints of pipes.”— 
A communication.—Dated Ast Mey, 1861. 
This invention cannot be described without reference to the drawings. 








» 

















1302. G. DonistTiorrr, Leeds, “ Apparatus used in getting coal.”— Dated 
21st x Isél. 

The cutting of the horizontal groove or cutting in getting coal has hereto- 
fore been accomplished by manual labour by the use of hand picks, as is 
well understood. Now this invention consists in employing a bar or tool 
which is mounted on grooved rollers, so that the bar may with facility be | 
moved to and fro. The pulleys or rollers which support the bar or tool are 
carried by a carriage on wheels, which run on, end are guided by, trams or 
rails laid down parallel, or nearly so, with the face of the coal which is 
being worked. By these arrangements a workman will move the carriage | 








progressively, and he will cause the bar, with its cutting end, to move 
quickly to and from the coal, so that at cach blow the tool will cut a short 
distance into the coal, and detach a smail quantity therefrom, * which 
means he will produce a groove which will be deepened or exte nded hori- 
zontally into the coal by ‘the next workman who, working with like appa- 
ratus, will follow the preceding one, each workman cutting a short distance | 
only into the coal, and in this manner will the desired horizontal cut or 
groove be produced, and then the coal may be separated as heretofore. 
1304. W. E. Newton, Chancer; -lane, London, * Printing machinery.”—A 
communication.—Dated 21st May, ‘186 1, 
This invention cannot be de: soribell without reference to the drawing 





1507. J. HyNAM, Wilson-street, London, “ Apparatuses for arranging splint 
Jor watches, ond for plocing tum inthe Frames reedy Sor dippiny.”— 
Dated 23rd May, 1s61. 

The splints after they are cut are, according to this invention, ple 
case or hopper to which oscillating and jogging motions are imparted, and 
in the interior of which rise pins and division plates to form grooves, into 
which grooves, from the motions imparted to the hopper, aided by the pins, 
the matches find their way, and are driven forward in a single row or layer 
to the front of the hopper, and are finally thrust into the trames placed for | 
their reception, in which they are held to be dipped, or have the igniting 
composition applied. 

1310. R. Musuet, Coleford, ** Casting ingots of steel 
ISGl, 

‘his invention consists in preventin 

t is technically called t 








ed in: 





















—Dated 2rd May, 


wholly, the wa 
of ingots of steel, pre 





ioned by wh 
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| centric ring or eveletted hole formed through the front shell and covering 


| form two or me 


front or one side of such buttons bei 


} bottem of this case, ond is fur 


| thereof, and we 

















to Chatham Dockyard for 
like that standard, and 
cted. Out of the 68 samples of iron sent 


t back of such buttons 





ways 
woven fabric, one « 


Tha 


with 


y of the ivon recently sent in 
ing finished with acon- | the Achilles having attained nothing 
consequently been all rr 











or both front and back if required, by the metal of the front shell or shel 





| being raised and thrown over f that pur between which the bar |! from Rarl Dudle ys works eve ry kind, with only one exception, 
(which may be variously shaped) is placed and forms the shank, by which ore the 22 tons test without exhibiting the slightest flaw, the 








such buttons are intended to be attached to garments by the needle and | great majority of the samples requiring the enormous force of 28 
thread being passed in and out through the concentric eyeletted hole, the | and even 30 tons to the square inch before any si; rn of a flaw could 
thread riding in the bar above mention Secondly, the making of linen | be detected. In one instance a small sample of iron of about 2in. 
or other covered buttons with a metallic back so raised and pierced as to |. juare actually endured the strain of 64 tons, the ponderous chain 
re small ringed or eyeletted he , th e junction of which of the tevds ar a $ . , 
forms a bar for the thread to ride on. This portion of the invention may | ; hydraulic press even snapping without any sign of a fracture 
be greatly diversified, as the metal so treated mx rm the front or back, | i the iron tested, So satisfactory were the trials considered that 
as desired, the opposite shell being ring holed or pierced for the needle to the offici ls of the dockyard who superintended them state that in all 
pass there ugh in securing such buttons; or the visibie metal portion form- | their expe ricnee they never tested iron at all equal to that submitted 
ing the eyelet holes and bar may be reduced to the mere extent of small | to trial on Saturday. There can be no doubt that the Lords of the 
doub le or trip “le evelet holes, the intermedi ite space dividing them forming Ac imiralty will at once acc spt the offer of Earl Dudle y to supp ly the 


the bar or bars for the thread to ride on for securing such buttons, the 
sontandl an betes dnatiied with = | Toe ee the Ac hilles s, provided an agreement can be arrived at with 





























small concentric eycletted hole covered or otherwist by the fabric for the | Tet ard te the price 

needle to be passed through from the front or reversed side in the process of Now there is re ally nothing extraordinary in the weight required 

securing or sewing on. to break any of the samples; and similar results we have before 
uthecark “ Apparatus for raising intimated have been realised from iron made in Wolve rhampton. 









‘ ; If names are to be mentioned we may now say by Messrs. G. 
This invention cous series or number of blades or plates varying | Thorne yeroft, and Co., of the Shrubbery Ironworks, and we have 
according to the size appars tus, and are either flat or curved, | no doubt but the iron made by Mr. Foster, M.I’., Messrs. Williams, 
attached to a revolving shaft in an oblique manner best sui ed to the Messrs. Barrows and Hall and others of the leading firms of this 
capacity of the apparatus (which is also determined by the capacity), This | oi trict. would sl ‘hr ci 
shaft and blades revolve in a evlinder or barrel placed either in a horizontal | SHS'TCh Would: show sur h results as those given above as very wn 
or other position best adapted to the requirements. ‘This cylinder or barrel usual, ‘The fact that during the experiments a bar two inches square 
ulso be attached to the blades or buckets within a case and rotate with | bore (as it is stated) 64 tons ouly proves that the machine was not 
— Not proceeded with. powerful enough, for a bar of that size should not break under 
R. BURNUAM, Liverpool, “ Boots anid shoes anid other en gs for | 88 tons, but if the sample was only two inches in section 
the feet made or india-rubber, gutta-percha, &e.”—Dated 28th May, 1861, | it was undoubtedly a good piece of iron to stand tons 
This invention relates to a system of embossing or otherwise formin fine to the square inch; not superior, however, to a sample 
lines or patterns on the inner surfaces of the outer soles, and on the |} made by one of the firms whose names we have mentioned, 
surfaces of the inner soles or fillings, or either of them, during the manu- | which took 344 tons per inch to break it. The fact is, the trade look 
facture of these parts of boots ands and other coverings for the icet sumewhet iealoedv s rT ie sae i \ | 
made of india-rubber, gutta-percha, and other like gums and substances, lil aptishe neers y, Upon this announcement—it OOKS sO much 
and combinations of the same with cloth, felt, or similar materials, all of Ike puffing. Ihe Government have tested South Staffordshire iron 
which are usually fastened together by adhesive compounds, or by their | Sold in the ordinary course of business, and they have found it to 
own stickiness, or amalgamation at ordinary temperataires.—Not proceeded | exceed their own test by five tons. It is not, therefore, an ergo that 
with, | the iron spoken of will be chosen. Nor must it be inferred that 
1338. R. M. Lercnrorn, Old Montague-street, London, “ Matches.”— Dated | that iron is the armour plates. South geo nye has not yet put 
2h May, 1861, q ; : ; itself in a position to make the heavy 4: lates ; and they will not 
The object of this invention is to produce matches at a low price, free | attempt to do so until the y know sia Governmest will decide 
from sulphur, and from objectionable smell. The invention consists in in favour of } 1 lled pl a Achilles i = 
dipping the euds of the usual match splints in hard parafline melted for the | ped ainmered OF Folled plates. 1@ Achilles is to have 
purpose, or in saturating the same with parafline oil. The solid paraftine | the latter, but respecting the other three vessels now building the 
may be used alone or in combination with a portion of stearine and Japan | Question Is an open one, 
wax, or with either, as may be found convenient, but the patentee prefers Business on ‘Change in Birmingham yesterday (Thursday) was 
using solid paraffine alone. The ends of the splints having been thus pre- | extreme ly languid. arcely a transac tion can be re ported. On 
pared are dipped into any of the ordinary lighting compositions. every hand it was admitted that the iron trade is in a drooping con- 
1342. J. HALLIwELL, Baslow, Derbyshire, ** Churns."—Dated 2th Mey, dition, there bei ing fewer orders under hand now than for some time 
. , saa . : : . past, and the same report having had to be made weekly during all 
This invention cons + i. qrnstonstin poharne tn _y oioving any that time. There was not the slightest tendene y to business either 
—The patentee forms a hollow vessel, the ends whereof serve to su we ‘ . ete . 
same. Within this vessel he places and fixes another similarly-shaped = ay bese Pie rday. A gloom hung over all men. r ry one 
vessel (as regards the interior of the first-named vessel) and of somewhat | SPOke and felt as if in Prince Albert they had lost an immediate 
smaller dimensions, so as to leave a clear space between the sides and relative; and no one sé — assured that still more serious conse- 
bottom of the two vessels, Within the innermost of the said vessel quences might not ensue to the country from the intense affliction 
wapts a vibrating framing, having its fulera on pins or pivets working in | which her Majesty must be now suffering. Then the question of a war 
the ends of innermost case : the ating frame extends nearly to the | with America, having assumed a yet more serious aspect than it 
with rods « indles of wood fixed prese nted last weck, is exercising a wroportionately unf urable 
vertically at each side of the central supports of said vibrating frame, and oo -mpaben " > a ’ . " is & proj onately unlavouradle 
into pieces of wood fixed lengthwise of such said frame at ad bottom aCe, he domestic affliction which all are now, however, 
suffering tends to re press much of the desire which was « XpVenst d 
last week for an immediate and vigorous action with the offending 


cing within the aforesaid most case. In front of 

each set of reds or spindles he places and srati so that in cross 

section the lower r portion of this framing is of the oe of a kit He also | North American States.--A rumour has been published that the 
] } rm, one of such said cocks communica 


adapts two cocks to the cht 
the innerm vessel aforesaid for drawing off the hatter milk, and the 
other cock communicating with the space or chamber between the two 
iwing off the water placed therein, cither hot or cold, accord- 


ing to the weather. 


rater and othe 










































































failure of Mr. Bower, in Birmingham, would occasion an iron firm 
in South Staffordshire to succumb; but the rumour has no other 
foundation than that Mr. Bower owes the firm about £50, 
The Preliminary Meeting of the trade will be held on this day 
sais , | Week at Dudley. The buying of pigs continues to be delayed ; and il 
th May, 1861 . is not likely that transac tions, in that description of iron, will even 
| 











1350. J. H. Jounson, Lincoln’s-inn-feds, Ls 
the pressure of gas." —A coms 
This invention con 
conjunction with each 
some central position 
other is situat the 
mentioned picce of appar 
eator, the needles ot wl 
dips into one or other of ts 





then be commenced, ‘here is no ground to antic ipate thata change 
in the prices of finished iron will be determined upon, They will 
no doubt remain the same as they have been all this quarter, 

The coal trac mains unaltered, 

Kelative to the general manufacturing trades of this district we 
may report that business is tolerably mond | in brass tubes, sheet 


apy WFatus we rking in 
wratus being placed in 
marks, whilst the 
actured. ‘The first 
, or indi 















































duced by pouring melted steel into iron ingot moulds, and the patentee | jn any equivalent manner an th ure varies | Met U, ke. The leading manufacturers of gas fittings are usually 
effects this purpose by introducing a heated clay or other pipe into the in the slightest degree from it unt. ‘Two conduct- » well-cmployed at this season of the year, and there is now consid: r- 
ingot mould when nearly the wh ) melted steel intended to form | ing wires, connecte y y or contact surfaces, | able activity in this branch. Several makers are fully oce upied, and 
the ingot has been poured from the melting-pot into the said ing t mould 5 | the ea may be, tend ile f the ind in gas fitting renerally trade is good The hoav ° meen as ’ “ate 
and he sets the said pipe upon the upper suriace or top of the melted steel P mut n ttery, the other | gages a Pry Regi. oo set pcege MO ac ounGry 
intended to form ingot, and contained in the ingot mould. He then lich i +" t , each time the | “8@es are reported to be in a& toler bly healthy state. A decided 
pours the resid the melte tecl, amounting to f 121b ‘ or . ; one of } of the needles est he nel e | SaACKI s prevails in the metallic bedstead trade, occasioned pro 
thereabouts, r iw in the nt, it th tion with the us . The ond piece of apparatus p 1 | bably not so much by the absence of demand—for there obvious ly 
pipe placed, as described, upon at rks consists ¢ ydraulie valve or regulator placed on the | more metallic bedsteads sold now than at; iny former period—-as hy 
contained in the ingot mould seicbonper he tm vhich conduets the gas from the hold r, such vals | the fact that more houses than heretofore are now ¢ mp gin the 
funnel, or cavity which wou herw ise be formed in Ul ‘ j to upon the Riese mache and japan trades have been far more brisk 
of the ingot by the shrinkage of the melted steel com ly mu ordi ne or the other of these | than they were during the previous nine months, At this time the 
during the cooling and sciidification of the melted st ; is ex , the lever will be brou into two opposite positic jJuanufacturers are working up with all possible despatch the 
1313. H. M. F a 4. DE Pavis, “ A ec a l remain in a central position when both magnets are unexe d | remnants of foreign orders still on their books, and as there are 
pres, 80 ct d* tele ] stil will b cr ¢ a apr eu - : - n act : i | hone « ing in it isto be feared some months must elapse before 
invention cannot be desc to the tm .' “ we we ste vagheten u report anything like a brisk trade in this branch. The 
F. H. it Rel 1 Asceit g¢ ecniel a i. ilecateaate _ | vn-plate workers are less effected by the ebb and flow of foreign 
say Meet Lahey ties ct , Mey, 3 wl | ; seen | politics. In this department the Birmingh un manufacturers are 
solutions of pret > ees ec ‘ | 1344. dy p - OW, ta wd, I ’ vA. va in , a ny on steadily—an average unount of orders from the factors 
potash, acet j vta ustic lime, : ie of : : a ¥ -: “ +a 4 uflicingy to keep alll unds fully employed, while in some portion of 
Seupartions that , by being added to any water to be tested, t } ment of ¢ "and of art nes. vet ” ereeti Hy SU nt as the winter trade in coal SCOOPS, XC, business is 
change in its appearance should impurities be present. ‘The me | a tes an aa Me ‘ ; Dated 2uth May, Is ly brisk. The fears of a war with America have put a 
the inventor employs for the remo puritics in water is | Bo ss this it) cs te ' in t! ruc dead lock upon the faney jewellery branches both in 
water, by means of a force pump pumps, through some puri internal arrangement of furnaces, it consisis in erecting in the fu London and Paris. At this period the Birmingham manufacturers 
medium, _ as animal ot ; - hs recog , or a material ane conta i or near to the fire, a wail or partl soe gaan ber, or two ordin wily anticipate a far comy liment of orders for the January 
mu } t » ri“ isuch ¢é intel |r ’ i i r si ) > or +} hye vith oped or perivl iT mig ori , ¢ 
ind ~ cb nid, go vl Soap sre oun : ; sera mm | or om chat — = "1 ! m f a cts “es = + ; Ache a ae stl ay scene ly any have come to h md; wud, pending the 
1318, G. omen rt, S - tg U, Dartford, ** Apparatus for striking Lells.” ir before coming in contact with the fuel, are to pass. The inventors add P . ment Gl tho war qi gree: most of the manufacturers will 
~— pated 24th Mav, 186 to clay in the process of manufacture preparation of powdered asbeto at astundstill, The gun trade may keep its head above water, 
This vere n ey be its object the application of apparatus to floating | pumicestone, or lava, magnesia, and bone ash.—Nol proceeded with ; but that will be about all. 
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No improvement can be noted in the lock trade of Willenhall. In 
fact in many instances it is, if possible, more depressed Four 
days per week may now be taken as the full working time. | The 
only branch of manufacture which appears to form any exception to 
the general rule is that of fancy padlocks for the German market, 
for which there is rather a brisk demand. Indeed, during the whole 
of the depression, the demand for locks suitable for the Continental 
markets has continued steady, but unfortunately the consumption of 
English manufactures in those quartersis limited. ‘The newly opened 
French market is occupying the attention of many of the makers in 
Willenhall, but theexpectations of a French trade, in these branches 
of manufacture, are much more moderate than they were a short time 
ago. Considering the unprecedented slackness that has prevailed 
during the past eighteen months the manufacturers’ stocks, although 
in many cases considerable, are not, as a rule, so heavy as might be 
supposed, in consequence of the determined stand made by them when 
the prospects of trade first began to wear a gloomy aspect. Nor up 
to this time has the position of the artisans, as a class, been very 
lamentable, many of them having obtained partial employment as 
gun-lock filers in the neighbouring towns of Darlston and W ednes- 
bury; but in consequence of the Government prohibition of the 
export of fire-arms, this resource is now inevitably closed. The 
month of December being in ordinary times a flat season in the lock 
trade, the prospects for the coming Christmas are not very cheering, 
but it is generally expected that the new year will usher in more 
prosperity. Should this not be the case, we fear the artisans 
and their families will be subject to very great privation and 
distress. 

The New York correrpondent of the Birmingham Journal, in his 
last communication from that city, published in that paper last 
Saturday, in referring to the probable financial difliculties of the 
Feder] Union, has the following :— 

“ First, the recent loan of fifty millions is held in reserve to be 
drawn against in London, and arrangements are already in progress 
for drawing against either its sale or hypothecation ; secondly, the 
tariff can be raised so as absolutely to prohibit the importation 
of any merchandise or wares during the war that can be made 
here ‘or be by any means dispensed with. The last project 
would, I believe, now find favour with all classes of politicians, and 
it is most likely that, in his forthcoming report, Mr. Chase will pro- 
pose to Congress some alteration in the tariff. Whatever his sug- 
vestions may be in this respect you may rest assured of one thing, 
thatthey will not tend to the manufacturing interests of the Midland 
Counties. Your merchants and manufacturers may as well consider 
the American trade (excepting for arms, &ec.), as lost for some years, 
if not for ever, and the sooner they look out for fresh fields for their 
enterprise the better for themselves.” ‘This opinion must be taken for 
just as much as it is worth, inasmuch as the Southern, and not the 
Northern States are our best customers for hardwares, aud no one 
here supposes that the protective economy of the Northern States 
will long operate in antagonism to the interests of our customers in 
the South. 

Mr. J. 8. Manton, of Reyent-street Works, in Birmingham, has 
recently patented an invention which, we believe, is destined to 
effect a revolution in the material of which many articles of manu- 
facture have hitherto been made, besides introducing a new plastic 
composition, capable of infinite application to the fine arts. The 
composition consists of mineral, earthy, arenaceous, or other like 
substances ; animal shells of any kind, such as pearl or oyster, pow- 
dered glass or pebbles, marble, slate, basalt, slag, &e., are some of 
the substances used. These, being powdered, are mixed in certain 
proportions, and are amalgamated, under great heat, into a paste. 
Jn this state the material is capable of almost any application. It 
can be transferred to dies, and takes the sharpest possible impres- 
sion of the most delicate ornament. It can be produced in almost 
any colour, and acquires a surface equal in polish and finish to the 
finest ivory, whilst it is pleasant and agreeable to the touch. Orna- 
ments, picture frames, inkstands, chess and draughtsmen, fancy 
articles of every description, and buttons in any size or pattern, are 
a few of the uses to which the material can be applied. Some 
fancy articles are before us while we write, and the skill of no 
artist in ivory could produce more sharp and elegant ornamenta- 
tion, while the surface has all the softness of ivory. This beautiful 
surface and ihe colour are permanent, and the material is very 
durable. 

The Executive Committee of the Wedgwood Statue announce, for 
the information of the subscribers, that the statue of the late Josiah 
Wedgwood will be completed in January next, and that, so far as 
the casting admits of inspection, it is considered highly satisfactory. 
They anticipate that it will prove a work of the highest order of 
art, and it reflects great credit on the artist, Mr. Edward Davies, of 
Fitzroy-square. As acompliment to the memory of the late Mr. 
Wedgwood, and with the view of giving to visitors from all parts 
of the world an opportunity of inspecting the statue, the committee 
have decided on placing it in the ceramic department of the Exhi- 
bition of 1862, under the conviction that such an arrangement will 
meet with the hearty approval of the subscribers. At the close of 
the Exhibition the statue will be erected in the North Stafford- 
shire Railway-square, at Stoke. ‘The inauguration will not, there- 
fore, take place until the end of next year. 

The following is given as an example worthy of imitation. 
Messrs. Bass, of Burton-on-Trent, have preposed to their workmen 
that if those who intend stopping with them during the coming 
year will deposit sixpence per week in their (Messrs. Bass’s) hands 
tor thirty weeks, which will amount to 15s., they will be presented 
with 15s. more, in order to visit the Great Exhibition of 1862 for 
one week, and Messrs. Bass will pay them as usual for the time 
they are away. 




















NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Nontuern Matrurs: Continued Depression: The Tyne Commission— 
Prorosep Disso.uTion or THE Beprorp Local Corroration— 
Strate or EwpLoywent at Mancnesrsr: A Good Deal Still Going 
on—Brivgk across THE Menssy at Nortuenpsn—Tne Hatr- 
Yuan's Rawway Trareic: Probabilities of Diminished Dividends 
—New Town Hatt ar Hurt—Mancnestrer, SHEFFIELD, AND 
Lincounsumng Rawwway: Relations with the Midland—'Tusr West 
Ruoine, Hunt, anp Grimspy Scneme. 





Ws commence with the north, where the prevalent commercial 
depression does not appear to be alleviated. Te chief point calling 
for notice is the monthly meeting of the Rive: 'l'yne Commission 
held yesterday week. ‘The Dredging and River Works Committee of 
this body was authorised to obtain tenders for the construction of a 
steam screw hopper barge. A report from Mr. Ure, the engineer, 
stated that at present something like 1,000,000 tons to 1,500,000 tons 
of ballast were deposited at sea in the course of a year, and in a few 
years the total quantity, at a moderate estimate, Would probably be 
3,000,000 tous or 4,000,000 tons per annum, equal to tilling up the 
bed of the sea to the extent of nearly half a mile square by one yard 
deep. After having fully considered the subject he proposed to 
moor, ina depth of 15 fathoms at low water of spring tides, three 
buoys and a well-appointed light ship, and to have an inspector at 
the narrows, or some other convenient place near the mouth of the 
river, The object of the buoys and light ship would be to point 
out to persons taking ballast to sea the limits beyond which they 
must go before disposing of it. ‘The object of the inspector of the 
narrows would be to take and record the number, name, or other 
distinguishing mark, and time of each ballast vessel, as it pxissed 
outwards and inwards. He recommended this superintendence to 
contiiiue both day and night. The system would, in all probability, 
With light-heepers and inspectors on’ shore, require five men— per- 
haps six—to work it efliciently ; and the probable expenditure would 
be about 45,000 of capital for light ships and buoys, and an annual 
outlay of about £500 to £600 for maintaining them in good order 
wud working them, A discussion took place on the plans proposed 








| County-buildings, Hull. 





for extending the lines of piers. A report from Mr. Walker on one 
of the projects submitted stood for consideration, but there was a 
general feeling that it should again be deferred with the view of 
obtaining a personal interview with the Piers’ Engineer. The 
upshot of the discussion was, that the consideration of the question 
was again postponed for a month; but a financial statement was 
ordered to be prepared with regard to the various schemes proposed. 
A report was read from Mr. Ure, stating the extent to which the 
application of the dredging power recommended by him to be 
acquired for river improvements would be permanent in the results 
obtained. For an explanation of his views on the subject he re- 
ferred to his reports of the 13th October, 1859, and 29th October, 
1861, in which he mentioned that the dredging would be the cause 
of a constant moderate expenditure, and that, after the sources 
of filling up were disposed of, all dredging performed would 
increase the capacity of the river. With the most efficient 
machinery properly applied, and considering the character of 
the material to be removed, for maintenance the working ex- 
penses would be about 4d. or 5d. per ton on the average, or, say, 
about £1,000 for every 50,00) tons of dredging performed. The 
cost of maintaining the channel of the river would, therefore, 
subject to the conditions before stated, be about from £2,000 to 
£3,000 per annum ; each inlet from the river, such as a dock or basin, 
being additional, in proportion to its extent, and in respect of its 
position.—[ The caution and hesitancy displayed by the Tyne Com- 
inission in entering on extensive new works contrasts strongly with 
the boldness—-we had almost said recklessness—with which, in 
spite of the threatening aspect of American affairs, the Mersey Dock 
Goard still continues to prosecute its projects and develope its already 
vast and complicated system. | 

The Bedford Level Corporation, the oldest of the fen Dodies, its 
existence extending over 2U0 years, is to be dissolved by an Act, to 
be applied for next on, Which aims at a re-adjustment of the 
various fen jurisdictions. ‘The present stout-hearted governor of 
the Bedford Level Corporation, the Earl of Hardwicke, made a 
sturdy effort, at a meeting held at Ely, last week, to secure a conti- 
nuance of the corporation’s existence ; but a majority of those pre- 
sent did not share in{the noble lord’s views, and, on the motion of 
Mr. Fellowes, M.P., the proposed dissulution was_agreed to by 84 

















tu oo. 

Notwithstanding the gloomy aspect of affairs generally, the state 
of employment at Manchester is still pretty fair, although there is 
much room for improvement. Thus, of eighty-four cotton mills, 
only five have stopped altogether, although ouly forty are on full 
time, and employing their full complement of hands ; aud of fifty-nine 
silk mills, smallware mills, printworks, and dyeworks, only five have 
stopped altogether, although forty are working short time. With 
regard to the machinists and foundries, it may be desirable for us 
to go more into details. First, with regard to the machinists. Of 
forty-seven firms, twenty-two are working full time, with their full 
complement of hands; sixteen are on full time, but have only part 
of their full number of hands employed; nine are on short tine, 
but none have stopped altogether. Of twenty-three foundries, 
eight are working full time, with all hands; eleven are working 
full time, but have only part of their full number of hands em- 
ployed; four are on short time, but none have stopped altogether. 
The number of persons employed by the machinists would, if they 
were all in full work, be 7,203; the number actually working full 
time is 5,276; while 892 are on short time, and 1,035 are wholly 
out of employment. The foundries, if fully at work, would employ 
4,025 men; the number actually working full time is 3,286, while 
113 are on short time, and 626 are wholly out of employment. This 
week's return may slightly change these figures, but it can hardly 
materially affect the general result. 

sy the liberality of Mr. 'T’. W. Tatton, of Withenshaw Hall, a new 
bridge has been thrown across the Mersey, at Northenden, in place 
of the ferry boat, which has hitherto been the means of conveyance, 
The bridge spans the river by means of two wrought iron lattice 
girders, of ornamental open design, the width of the stream at this 
point being only 6Sft. Each girder is 88ft. long, 6ft. deep in the 
centre, and 2ft. Gin. deep at the ends; the space between the two 
girders is 6ft., which is filled in with cross breams and planks, 
forming the footway. The bridge is carried upon eight cast iron 
piles, four at each end, which are driven about 16ft. into the ground, 
being 8in. in diameter. ‘The footpath is continued to the top of the 
bank on each side of the river by iron beams, planking, and railing. 
There are two arches of cast-iron, with shields having the armorial 
bearings of the Withenshaw family thereupon, connecting the upper 
parts of the lattice girders; and in one of these there is an iron open- 
work gate. Messrs. Edward T. Bellhouse and Co., of the Eagle 
Foundry, Manchester, were the engineers, by whom the design and 
erection of the bridge were carried out. 

We fear there is now no doubt that railway shareholders must, in 
in almost every instance—the two most notable exceptions being the 
Eastern Counties and Great Northern—look forward to reduced 
dividends in February next, for railway capitals never stand still, 
and if traffic sustains any check, as it has done this autumn, all is 
quickly confusion and dissatisfaction. We append a statement of 
the amount acquired on the leading systems from the commeunce- 
ment of this half-year to 7th December, as compared with the corre- 
sponding 23 weeks of 1860 :— 














System. 1861. 1860. 
Bristoland Exeter...) .. 6. oe oe LISS,A9Z oe oe £156,719 
Caledonian 2. .. os cs c¢ co ce 3UG,089 .. .- 301,424 
Eastern Counti oo cc os (ce 6GRN,750 4. oo 02,853 
Edinburgh and Glasg co ce co ec 195,580 .. oe 123,797 
Glasgow and South-Western... .. .. 158,943 ..) «. 158,937 
Great Northern .. . so QIN .. «« Cee 





Great South anand Western (I.) .. 0... 200,019)... 194,103 
Great Western... ~o @s eo Oe AgneTOnGe ce «ca peeneee 
Lancashire and Yorkshire... ..) .. S68, 9SL  .. 2. DU7,435 
London, Brighton, Ke... 6. ee ee) «471,596 2. w= 449,893 
London and North-Western .. + 2,025,286 «. 2,035,585 
London and South Western .. ow... 461,103 
Manchester, Shettield, &c. in ee : 











DN vs se 36 se 42 0 We 0s oo es 
be a oe 06 
ee a ee ee 
North Staffordshire .. .. «+ e+ ee t+ ae 
South Wales... .. .. cf o8 os o o+ ee 
South-Eastern .. «oc of «+ of «© oe ee 
Stockton ind Darlington.. se «2 «. 188,023 ee .. 
West Hartlepool. 2. oe oe ce ce 10S, 7THK oe oo 


It will be noticed that on important systems, such as the Lancashire 
and Yorkshire, London and North-Western, Midland, North- 
Eastern, and South-Eastern, a more or less serious decrease has 
occurred ; while, as before stated, capital accounts have been steadily 
marching on. 

The Hull Town Council contemplates the erection of a new town- 
hall, and called in Mr. Tite to adjudicate on the forty designs sent 
in. Mr. ‘Tite made his award in favour of the following as the four 
best :—No. 1, “Con Amore ;” No, 2, “ Experientia docet ;” N 
* Fortes fortuna favet;” No. 4, “ Prodesse quam Conspici. 
These were found to be—No. 1, Mr. Cuthbert Brodrick, Leeds; 
No. 2, Messrs. Lockwood and Mawson, Bradford ; No. 3, Messrs. 
W. G. Green and Louis Delville, London ; No. 4, Mr. R. C. Sinith, 
The first and second premiums (£100 and 
£00) were accordingly ordered to be presented respectively to 
Mr. Brodrick and Messrs. Lockwood and Mawson. 

An important decision was given by Vice-Chancellor Wood on 
Friday. In the case of the Great Northern Railway Company, ona 
motion to restrain the Manchester, Sheflield, and Lincolnshire Com- 
pany, from allowing the Midland to use portions of their line, the 
Court expressed an opinion that acase had not been made out, aud 
declined to interfere, but at the same time satisfaction was expressed 
that an opportunity would be afforded for discussing the case on its 
merits at the final hearing. There has been a meeting between the 
promoters of the proposed West Riding, Hull, aud Grimsby Railway 
and the direetors of the Manchester, Sheftield, and Lincolushire, and 
South Yorkshire Companies, and terms of arrangement between the 
companies have been definitively settled upon the following basis: 
The shareholders of the uew company are to have all the profits of 
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| tides upon the shore. 


| the Engineers. 


| vide harbour space sufficiently extensive as well as secure. 


the line up to 5 per cent., and to be guaranteed by the Manchester, 
Sheffield, and Lincolnshire, and South Yorkshire Companies, a 
minimum dividend of 4} per cent. The surplus profits beyond 5 per 
cent. are to be divided, the new company taking one half, and the 
other companies the remainder. The latter companies are to pay 
the rates and taxes, maintain stock, and work their line; and their 
charges for working expenses are limited to 45 per cent. 








PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board ; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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IRON, English Bar and Bolt: — IRON, Swedish, India: rinll13 0 2 
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in Wales.... a 888 ww Russian CON Dtwarrive,, 16 0 0 ,, 
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Rod. Round.. = 740 , 
NailRod, Square. |", 7 509 , 
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» +» Gmonhs, 5100 , | 
Old,tocutup, O Ov, } 
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Mine), at the Port 
Acadian Pig, Charcual.. ,, 
BScutch Pig, No. 1, in 

London .......+ }. 

£5 7s. Gd, to £5 lus, per ton. 

Scotcu Pia Inox.—There has been little done in the market during the 
past week, which closes tirm at 48s. Gd, cash for Mixed Numbers. 

SPeLTER dull of sale, and a little lower in price—£17 Us. on spot and 
12s. Gd. to lds. for arrival. 

Correr, without change. 

Tix.—Fair demand for English; Foreign dull, at £121 for Banca, and 
£118 fine Straits. 

Tin PLATES not so firm. 

Dee. 19th, Ls61. 


PRICES CURRENT OF TIMBER. 
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Moatez ANb Co., 65, Old Broad-street, London. 



























1860. 1861. | 1860, 1861. 
Perload— #4 8% £ & & £5 Perlead— #£%. 48% £8 £ 
Teak..cocceeseeeesI5 1017 0| 15 016 0 | Yel. pine, per reduced C. 
Quebec, red pine .. 310 410) 3 5 4 O | Canada, Ist quality 17 1018 10/17 019 0 
yellow pinese 3 0 4 0) 3 0 315 | 2nd do .. 12 01210) 13 013 0 
St. John, N.B.,yel. 5 0 510) 5 0 510 | Archangel,yellow. 13 U14 0) 14 015 6 
Quebec, oak, white 5 0 510) 5 0 510 | St. Peter yel... 12 © 12.10) 3210 i310 
irch .... 310 4 0/4000 a lv lo 
Memel.. 0 0 0 0) 0 O00 lo 
im. 3l0 415) 310 415 | Gothenburg, yel.. 01110) 10 O12 ly 
Dantzic, oak . 310 6 0) 310 6 OU white Yl0 ly 0} 91011 
fir.. 5 310) 3 0 4 O | Geffe, yellow .... 10 U1 0} 11 01210 
Memel, fir . 310 40) 310 4 0 iw vl0W) il 0210 
Bigheccccse * 3.5 Sv) 310 81 per } | 
Swedish .....-.-. 210 215) 315 3 0 Sby9'-23 035 0/223 0 44 0 
Masts, Queb. rd pine 5 0 ~ 0 ; . 6 0 pee zieliow § 
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aoe ooo} 0000 | per 40 tt, 3m, O18 2 4) O14 1 4 
Lathwood, Dantz,imé 0 610) 6 U 7 © | Staves, perstandard M 
su. beters.8 0 810) 9 O Ylv | Quebec, pipe .... GU 0 700) 50 0 550 
Deals, per C., 12 ft. aro ore in. aaa le puncheon Id 0 180/16 0 150 
uebec, wht spruceld O38 0 15 € Saltic, crown . 2, -, 
Be Scien whhapracel’ 016 0 15 01710 pipe .... } 160 0170 0 1700 18090 





SCOTCH PIG IRON REPORT. 
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GLASGow, ISth December, 1861. 

The market for Scotch pig iron during the past week has been almost 
inactive. 

Operators seemed disinclined to do business until the anxiously expected 
news from America arrives. 

To-day a rather more pacific view of things gained ground, and it 
appeared to be hoped that, after the first burst of American anger had 
ceased, they would assent to the claims of our Government. More buyers 
came forward, and fully 10,000 tons changed hands at 45s, Gd, cash, and 
48s. vd. one month, 

Shipments last week were 11,140 tons, against 9, 
sponding weck of last year. 


537 tons in the corre- 


Suaw, TuomMson, AND Moore, Metal Brokers. 





Warcnes axp Crocks.—* Perfection of mechanism.”— 
Morning Post. Gold watches 5 to 100 guineas; silver watches, 
2 to 50 guineas. Benson's new Illustrated pamphiet, free for two 
stamps, descriptive of every construction of watch, enables persons 
in any part of the world to select, with the greatest certainty, the 
watch best adapted to their use. Watches sent free by post on the 
receipt of a remittance. J. W. Benson, 33 and 34, Ludgate-hill, 
and 46 and 47, Cornhill, London, E.C, Established 1749.—Apby. 

ReNNIB AND THE Liverroo. Mrercnant.—Some of Mr. Rennie’s 
harbour works at other places were of considerable magnitude and 
importance ; the growing trade of the country leading to his frequent 
employment in constructing new harbours or extending and im- 
proving old ones. In almost eve instance he had the greatest 
possible difficulty in inducing the persons locally interested to pro- 
When 
asked to give his advice on such questions, he began with making 
numerous practical inquiries on the spot; he surveyed the adjacent 
coast, took soundings all round the proposed harbourage, noted the 
set of the currents, the direction of the prevailing winds, the force 
and action of the land streams, and the operations of the scour of the 
He also inquired into the trade to be accom- 
modated, the probability of its expansion or otherwise, and prepared 
his plans accordingly. Writing to Mr. Foster, of Liverpool, 
in 1810, he said, “It seems to me that your merchants are much 
less liberal in their ideas than is yei ral ¥ suppose d. The account 
sive me furnishes another strong proof of the necessity of 
sing your seale of docks.” Adverting to another on 
th he had been consulted, he added, * It is my intention to 
impress upon the minds of the promot necessity for a much 
larger scale of docks than is proposed ; wugh they may blame 
me now, they will thank me afterwards, as larger accommodation 
will not only afford great and immed 


liate relief to the shipping new, 
but will save the expenditure of much money herealter."—Lives of 
By S. Siices. 
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ON THE REMOVAL OF THE JUNCTION LOCK AT 
GRANGEMOUTH HARBOUR, AND ITS REPLACE- 
MENT BY AN ENLARGED LOCK, 

By Mr. James Miune. * 


Tue prior works of a scheme for increasing the harbour accom- 
modation at Grangemouth formed the subject of the paper read. 
before the society last session—“ On the enlargement of the Junction 
Basin and the deepening of the communication between the Junction 
Basin and the Entrance Lock.” As the removal and replacement of 
the junction lock completes the works of the scheme, and forms the 
subject of the present supplementary paper, the writer trusts that 
such may be deemed some excuse for so soon again submitting to the 
society a paper on so commonplace a subject, and in which there is 
so much of the former paper repeated. 

By the substitution of a cast iron invert in lieu of the original 
ashlar invert, removed from the entrance to the junction basin, under 
the junction bridge, an additional depth of 3}ft. was obtained at the 
entrance and throughout the junction basin. It was resolved to take 
further advantage of this increased depth by deepening and extend- 
ing the junction lock, so as to carry the available depth through to 
the timber basin, by a lock of suitable dimensions in length and 
width for passing ships of 15ft. draught of water to the timber basin. 

The area of the timber basin is now 12} acres; it lies contiguous 
to a basin of 49 acres, in which only bonded timber was kept, until 
by the recent alteration in the timber duties the bonding of timber 
was discontinued; and this basin, with several acres of contiguous 
ground, may all be made into one basin, having an area of fully 
20 acres, for timber and shipping, on the same level as the canal 
reach, to which the basin forms the communication from the junc- 
tion lock. 

Previously to completing the drawings for the enlarged lock, 
several bores were put down through the building of the former 
lock for the purpose of testing the depth to a stratum of till and 
boulders, which lies under the alluvial deposit at Grangemouth. 
This stratuin under the lock varies in thickness from 7in. to 13in., 
and it was found to lie at the depth of from 2vft. 10in., to 21ft. 2in. 
under the level of the surface of the coping at the junction bridge, 
which is assumed as the datum level herein referred to, and answers 
to 2ft. Gin. above high water of spring tides. It was also found by 
the bores that the foundation of the walls of the former lock were 
not built in such manner, and to such depth, that any portion of the 
former wall, which was in the same line as the new wall, could be 
retained as a portion of the wall of the new lock. 

The former lock was built in 1842; it measured 91ft. in length 
from point to point of gates, and 21ft. in width, with a depth of 1zft. 
water on the sill of the upper gates, and 13ft 2in. depth of water in 
the lock at high water of spring tides. These dimensions were found 
to be insufficient for passing any considerable proportion of the 
vessels arriving at the port, and too large to navigate the canal; 
whilst the capacity of the lock being fully one-fourth greater than 
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the capacity of the canal locks, wasted this propurtion of water in 
locking through the canal craft. 

With the view of removing and rebuilding the lock, the lower 
entrance from the wall of the junction basin to the centre of the 
drawbridge over the lock was widened and deepened in 1859. Pre- | 
paratory to removing the lock, a temporary bridge was constructed | 
over this portion of the entrance. The communication between the 
timber basin and the canal was shut up by a cofferdam piled in across 





* Read before the Institution of Engineers in Scotland, May 1, 13%1. 
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the entrance; and the junction basin was shut off by the iron coffer- | 
dam, formerly described, being set on asill log and placed against | 
the return wails, 

The site of the old lock was found to have been dug out to the 
average depth of about 4in. above the surface of the till bed, and the | 
whole of the bottom of the lock and foundations was found to be 
built on two thicknesses of yellow pine planks--the lower planking 
in breadths of about 18in., laid at about 18in. apart longitudinally to | 
the lock, and all bedded on concrete about 12in. in depth, under these 
planks; whilst the upper planking was in breadths of about 13in. 
apart transversely on the lower planking. All the spaces between 
the edges of the planks were filled in with concrete, and on 
this floor of planks and concrete an invert of dressed ashlar, | 
2ft. 6in. in depth, was built for the bottom of the lock, | 
and the side walls abutted on the inve® bottom. ‘The whole building 
of the lock was cf most substantig# masonry, and stood quite firm 
and unaltered. 

Before deciding on the dimensions of the enlarged lock, all the 
sailing vessels which arrived at the port for upwards of a year were 
measured in length, breadth of beam, and draught of water, and it 
was found that a lock 25ft. in width, 15ft. draught of water, and of 
sufficient length to hold two canal vessels, would pass the proportion 
of about five-sixths of the sailing vessels arriving at the port. 

It was deemed most important to preserve the till bed unbroken 
under the site of the lock; and in order to get the requisite depth | 
of lock with this restriction, it was absolutely necessary to make the | 
depth occupied by the bottoming of the lock as limited as practi- | 
cable with sufficient strength for safety; and this led to the 7 | 
cation of cast iron for the platforms of the bottom recesses of the 
intermediate and lower lock gates, and to the use of timber logs and 
planking for the lock bottom and foundations. 

Fig. 1 is a longitudinal elevation of the lock-side and bridge-wall 
inside the lock, with the lock-bottoming, the forebay, and recess for 
the upper gates, in section; and Fig. 2 is a plan of the lock and the 
building for the drawbridge, which spans over the lower entrance 
to the lock. Figs. 3, 4, and 5 are three cross sections of the lock. 
Fig. 3 represents it as at cp in Fig. 2, showing the planking and 
logs under the log-bottom and the foundations, half the stone invert 
bottoming, and half the filling of timber on the logs between the 
stone inverts, with the side walls and counterforts of the lock, and a 
sectional outline of the former lock. Fig. 4 represents the lock as 
at A—b in Fig. 2, showing the exvacations, the cast iron bottoming 
of the recesses, and the walls and counterforts over the transverse 
girders, Fig. 5 shows the section through the upper recess as at 
E—F in Fig. 2. 

The enlarged lock now built, as shown in the plan, has three 
pairs of lock gates, and measures 145ft. from point to point of | 
extreme gates, being 254ft. in width, with a depth of 15ft. water on 
the sill of the upper gates, and 16ft. 4in. depth of water in the lock | 
at high water of spring tides. The intermediate gates are placed at 
70ft. from the lower gates, and 75ft. from the upper gates; the dft. 
of greater length in the upper compartment being equal to the 
shortening of that compartment by the forebay for the sill of the 
upper gates, and making each of the compartments the necessary 
length for the largest vessels which can pass threugh the canal 
locks. The compartment next the upper gates only is used for 
locking through canal craft singly; but when two canal vessels 
arrive at the lock together for being passed up or down, the extreme 
gates only are used, and the two vessels are passed through by one 
locking; and if a third boat of the dimensions for the Union Canal 
arrives at the same time, as sometimes occurs, the three vessels are | 
passed through the lock together. It may be observed that by 
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locking the canal craft through the lock singly, and using both 
compartments of the lock for lowering or lifting the rise of the lock 
at twice, nearly half the water may be saved, Say, that in locking 
down, the vessel is brought into the upper compartment of the 
lock, and the three pairs of gates shut, the water then in the upper 
compartment, when levelled into the two compartments, will give 
both the compartments, half full; by then passing the vessel into 
the lower compartment, and again shutting the intermediate gates, 
the vessel may be passed out of the lock, leaving the upper com- 
partment half full, which will save a half lock of water if the next 
vessel arriving has to be passed down the lock. Should the next 
vessel arriving require to be passed up, by locking this vessel into 


| the lower compartment of the lock, the half lock of water in the 


upper compartment will raise the vessel only one-fourth the lift, 
leaving three-fourths of the upper compartment to be filled, and 


| saving only one-fourth of a lock of water. But if the next vessel in 
| turn has to be locked down, the quarter of a lock of water left in the 


lower compartment would give one-eighth in the two compartments ; 
and, consequently, this vessel would, by using the two compart- 
ments, be passed down on three-eighths of a lockful of water, and 
leave five-eighths of a lock of water in the upper compartment. 
This system of locking would be resorted to only during the time 
of actual or apprehended scarcity of water, as it would be productive 
of delay, and give double the labour in locking vessels through, 

igs. 6, 7, 8, and 9 represent sectional elevation, plan, and cross 
sections of the cast iron platform for the bottom recesses of the lower 
and intermediate gates, and the supplementary girders for the 
foundations of the walls. Fig. 10 is an enlarged cross-section of 
the girders. Figs. 11 and 12 are a section and plan of the cast iron 
shoes for the turn-posts of the lock gates. 

Each of the two cast iron platforms measures 32ft. in length, and 
is made to the breadth of 17ft., by nine box girders of equal breadth, 
and 13in. in depth throughout the length; but the section of the 
girders is stronger at the middle than at the ends. — Brackets or ribs 
sin. deep are cast on four girders of each set, and form the triangle 
for the timber splay pieces, against which the lock gates shut; and 
seats are cast in the girders.at the hollow quoins for keying in the 
pivots for the gates, and oval holes are cored out of the girders for 
the purpose of bolting them together and filling them under after 
being laid to their places. he girders were cast with fitting strips, 
and fitted together by chipping and filing; they were cramped 
together for drilling the bolt holes, and these holes all broached out 





| to the diameter of 1}in., and the bolts turned to fit. Transverse 


angle girders are fitted and bolted to the girders of the platform, the 
upright faces of these transverse girders corresponding to the faces 
of the walls at the side recesses. On the transverse girders, and on 
the ends of the platform girders, supplementary girders are fitted for 
carrying the side walls of the lock, and transmitting the weight of 
these walls to the platform. 

On the site for the lock being cleaned out to the till bed, the 
girders of the platform were laid, and levelled, and bolted together 
to their places as low as the till bed would permit; and after the 
rows of shecting piles were planted and bolted to the girders, 
and the transverse girders also bolted to their places, the boxes in 
the girders were wholly filled up with stones and iron slag, all 
broken to the size of 2}-in. road metal; and, after being so filled, all 
under the girders was run up with Roman cement, and the oval 
holes all filled flush with hard brick made for the purpose and 
cemented in, The spaces formed by the brackets raised on the 
girders behind the splay pieces are all filled flush by stones dressed 
to fit, and run up with Roman cement. 

The depth of the cast iron girders being 13in. under the surface 
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of the recess for gates. and 8in. for the sills of the gates, gave about 
2lin. in depth for the bottoming along the middle of the lock. The 
site for the foundations and bottoming was wholly cleaned out to 
the till bed, and all under the foundations of the walls was levelled 
up with a layer of concrete about 2in, in depth. On this levelling 
platforms of 3-in. planking are laid, at in. apart, on the concrete 
under the foundation of the side walls and counterforts, and between 
these plankings the bottom of the lock was made up with concrete 
to the surfaces of the planking. On this concrete and planking logs 
of Memel and yellow pine timber are laid, at about 3ft. Gin. apart. 
The logs measure about I4in. square, and are of such lengths as 
pass through to the backs of the walls and counterforts. The logs, 
when laid to their places, were spiked to the planking, and loaded 
on the ends. The tg of the bottom of the lock is an invert of 
71ft. radius, and built with large dressed ashlar, fitted between the 
logs; the stones at the bottom of the invert are 12in. deep, and set 
to about 2in. above the timber logs; and the invert stonestincrease in 
depth to 18in. at the side walls, where they stand about Ilin. above 
the timber logs. All these stones are set in Arden lime mortar, 
and run in with cement. The spaces over the logs are filled in to 
the fo-m of the invert by two pieces of black birch meeting near the 
middie of the lock aud spiked to the logs. On the invert being built 
in, all the 4-in. spaces between the planking were grouted up, 
and the spaces between the logs built in with flat rubble. 

The height of the lock walls from the till bed to the surface of the 
cope is 2ift. 2in., and the height of the walls at the head of the 
lock, 2ift. Sin. The faces of the walls, to 15ft. Gin. below the sur- 
face of the cope, is built to a batter of lin. to 7ft., and under this 
15ft. 6in., to a hollow profile of 12ft. 8in. radius. ae ue 

There are two courses of found stones, each course 12in. in thick- 
ness, throughout the whole foundations of the walls and counterforts, 
the lower course abutting on the invert; and the two courses are so 
sized and bonded as to transmit the whole weight of the lock walls 
to the logs, the planking, and the invert. All the founds, invert, 
and bottoming of the lock are laid and built in Arden lime mortar. 

Above the found-courses the walls are built with ashlar in front, 
and rubble backing, in courses of from 12in. to 16jn. thick. The 
forebay wall is built to a radius of 15ft., and to such height as gives 
15ft. depth of water over the sill for the upper gates. The bottom 
recess for these gates is built with ashlar 18in. deep, dressed and set 
to the radial lines of 71ft. radius, on found-stones 9in. thick, and 
laid on a bed of concrete raised from the gravel bed. The concrete 
is all made with ground Arden lime. The walls above the founds 
are built with mortar made of ground Charleston lime; and the 
ashlar in the chamber of the lock is lipped with red-lead putty 
24in. in from the face, and the end joints of the ashlar run up with 
Toman cement. 

At the backs of the side walls of the lock, all between the counter- 
forts at the upper gates and the counterforts at the lower gates, and 
back from the wills to 12in, behind the counteriorts, is made up from 
the till bed to the height of the counterforts with concrete, re-made 
from the old concrete, mortar, and chips, arising from the removal 
of the lock. All the concrete removed from the old lock was made 
of Charleston lime, and was on being removed found to be most 
firmly set and cemented together. ‘The concrete again used behind 
the walls was broken up and mixed with about one ton of quick 
lime and one ton of mine dust, to ten cubie yards of the concrete 
remade, . : : 

A wall of clay puddle was made on the till bed, and raised to 3ft. 6in. 
in height all along the bottom of the concrete behind the walls. 
And from the tops of counterforts and concrete there is a puddle wall 
to Gin. above the bed for the cope, with a covering of puddle over 
the tops of the counterforts and concrete. From the counterforts at 
the upper gates, all round the backs of the return walls at the head 
of the od, and from the counterforts at the lower lock gates round 
the bridge cisterns and to the walls at the lock entrance, the walls 
are puddled at the back from the till bed to 6in. up on the cope. — 

It may be stated that the conerete behind the walls is applied 
chiefly as a substitute for clay puddle; it is expected that it will 
adhere to and strengthen the walls, whilst the proper beating and 
making of a puddle wall behind such lengths of straight walls 
would have tended to press the walls towards the lock. ‘The exca- 
vations behind the walls, concrete, and puddle, were all again made 
up with the earth arising from the excavations, all beaten in layers 
sloping from the lock wal's. 

The lock gates are made of timber, and are similar in appearance 
to the gates of the canal locks; but the enlarged sizes of gates, 
scantlings of the timber, and fastenings of iron work, make them 
about three times the weight of the canal gates. The lower gates, 
complete, weigh about eight tons each gate. ‘The hollow quoins for 
the gate posts are all faced from the sills to the cope with cast iron 
quoin-plates fitted and fastened to the building and plumb through- 
out the length. With the view of making such heavy gates the 
more easily worked, and of lessening the wear of the gate posts, the 
sockets in the cast iron shoes of the gate posts for the pivots are 
cored out }-in, eccentric to the circle of the posts, and eccentric 
straps of wrought iron, corresponding to the eeceutric of the shoes, 
are fitted to the gate posts for the neck straps of the gates, and the 
centres of the eccentrics of the shoes and straps are so placed as to 
bring the gate posts to bear on the quoin-plates when the gates are 
shut; but so seon as the gates begin to open, the posts leave the 
quoins, and bear only on the pivots and straps. As the gates are 
carefully balanced by the swing bars of the upper and middle gates, 
and by east iron back weights on the swing bars of the lower gates 
—where the swing bars are shortened for the drawbridge—there is 
but little strain or friction at the neck straps. Three wrought iron 
plates, case-hardened, are fitted on the top of each of the bottom 
pivots for shoes, with a pin through the plates into each pivot for 
keeping the plates to their places when the plates are being shipped 
to or unshipped off the pivots. ‘These plates are intended to lessen 
the friction and the wearing of the pivots, and also by increasing or 
lessening the number of plates, the gates may be raised or lowered 
to suit any subsidence or any inaccuracy in the depths of the pots 
cored in the shoes. 

Throughout the building of the lock there was not any percep- 
tible subsidence of the lock bottom or lock walls. The building of 
the lock walls has now been raised to the height of the cope for two 
months, and for the last month the lock has been open to the trade; 
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and by trying a gauge rd between the walls of the lock it is found | 


that the walls stand unaltered 

In the disenssion which followed — 

Professor Maequorn Rankine asked what was the stope of the 
earth that was r mmed in layers against the walls ? 

Mr. Milne answered, about one in tive from the walls. 

The president said the novelty was in removing the old lock, 
and building a deeper one, without going under the till bed 
led to the introduction of a cast iron floor, which had been, so far, 
quite successful. 

In answer to the president and Mr. Lawrie, who asked how would 
cast iron sides do also 2? Mr. Milne said, it was all a matter of cost. 
He had not worked out what tonnage would pass through the lock 
now, but, he was sure, craft of more than 400 tons would, whereas, 

. formerly, a vessel of 150 tons could scarcely pass. 1t would be less 
expensive, but he did not know how much. 
cost about double the stone removed; and the new timber invert 
bottoming cost about one-half that removed. 

The president said it seemed to him that cast iron floors would 
give greater stability to the structure than if they had been of timber 
and stone ‘ 











The east iron platform | 
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Professor Rankine said it seemed to have the properties of timber | 


and stone combined, having the stiffness of the timber and the solidity 

of masonry. ‘ 
A unanimous vote of thanks 

motion of th» president. 


was then passed t& Ine, on the 
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Tue corporation of the city of Brisbane have issued the following 
instructions to competitors for premiums for the best design for a 
bridge across the Brisbane river at Brisbane. The drawings re- 
quired will be :— 

1. Longitudinal plan, showing the construction of the bridge 
and approaches. 

2. Longitudinal elevation and section. 

3. Tranverse sections. 

4. Details of construction. 

The general drawings to be of an uniform seale of lin. to 32ft. 

The details to be fin. to 1ft. 

The drawings may be tinted at the discretion of the competitors, 
and perspective views are admissible. 

A detailed and working specification must be furnished with the 
drawings 

A detailed estimate of cost must accompany the specification, and 
in the event of shipment from Europe, America, Sydney, or Mel- 
bourne, the cost of freight must be included and specitied. 

The following points are to be attended to in the preparation of 
the design :-- 

It is desirable the cost should not exceed £30,900; the only 
material not admissible in the piers below the water being 
timber, on account of the ravages of the Zerredo Navalis 
or Cobra. 

The length of the bridge to be governed by the distance 
between the banks, as shown on the accompanying litho- 
rraph.* 

The width of the roadway is to be 30ft., footpaths in addition 
of 6ft. each. 

In order to provide for the passage of steamers, a clear height 
of at least 32ft. above high water mark must be preserved. 

And for the passage of other vessels a swing bridge, givi 
an opening of at least 40ft. in width, must be provi 

The rise and fall of the tide in the river averages 6ft. 
accompanying section shows the nature of the bed of the river, and 
of the strata on its banks, also the relative hefghts of the river at 
high and low tides. The highest flood known has not exceeded 
7ft. above high water mark. 

Timber (that is, ironbark, blue gum, and bloodwood) may be had 
in great lengths, is not to be surpassed in quality, and is plentiful 












* The width of the river on the line of the bridge is 966ft., although the 
section of the river is taken on a line a few feet lower down, and 975ft. 
long. — Ep, 


IRON-PLATED VESSELS IN AMERICA, 


Tue Americans, who have as yet done little or nothing in the 
way of introducing armour-plating upon vessels of war, are now 
turning their attention to the matter. A board, appointed by the 
Navy Department, have made a report upon the subject, and from 
which we extract the following, merely adding that it presents 
little that is new to us:— 

“ Opinions differ among naval and scientific men as to the policy 
of adopting the iron armature for ships of war. For coast and 
harbour defence they are undoubtedly formidable adjuncts to fortiti- 
eations on land, As cruising vessels, however, we are sceptical as 
to their advantages and ultimate adoption. But while other nations 
are endeavouring to perfect them we must not remain idle. The 
enormous load of iron as so much additional weight to the vessel, 
the great breadth of beam necessary to give her stability, the short 
supply of coal she will be able to stow in bunkers, the greater 
power required to propel her, and the largely increased cost of con- 
struction, are objections to this class of vessels as cruisers which we 
believe it is difficult suecessfully to overcome. For river and 
harbour service we consider iron-clad vessels of light draught or 
floating batteries thus shielded as very important, and we feel at 
this moment the necessity of them on some of our rivers 
and inlets to enforee obedience to the laws. We, however, 
do not hesitate to express the opinion, notwithstanding all we have 
heard or seen written on the subject, that no ship or floating 
battery, however heavily she may be plated, ean cope successfully 
with a properly constructed fortification of masonry. The one is 
fixed and immovable, and though constructed of a material which 
may be shattered by shot, ean be covered, if need be, by the same 
or much heavier armour than a floating vessel ean bear, while the 
other is subject to disturbances by winds and waves, and to the 
powerful effects of tides and currents. © Armoured ships or batterie 
may be employed advantageously to pass fortifications on land for 
ulterior objects of attack, to run a blockade, or to reduce temporary 
batteries in the shores of riv the approaches to our harbours, 
From what we know of the parative advantages and disad- 
vantages of ships constructed of wood over those of iron, we are 
clearly of opinion that no iron-clad vessel of equal displacement ean 
be made to obtain the same speed as one not thus encumbered. 
because her form would be better adapted to speed. Her form and di- 
mensions, the unyie rnature of the shield, detract materially ina 
heavy sea from the life, 
Wood possesses. Woo } 
their crews when brought in 
ed of the former, we take 
that of the latter, they can readily ¢ n an 
out of harm’s way entirely. Recent improvements in the forn 
preparation of projectiles, and their increased capacity for dest 
tion, have elicited a large amount of ingenuity and skill to devise 
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in the vicinity of Brisbane. Freestone, of excellent quality, and 
basalt, are also quarried on the river, within a few miles, by water, 
from the bridge site. 

The cost of building-stone, in Brisbane, at the present time 
delivered on the river bank, where required, is 2s. €d. per cubic foot 

The author of the best design, at the lowest cost, will receive a 
reward of £150, or be employed to carry the work out, provided he 
furnishes sufficient proof of his competency and experience in similar 
undertakings. 

A premium of £80 will be awarded to the next best design, and 
£40 for the next best. 

The plans, specitications, and estimates of the first and second 
designs, will be retained by the corporation as their property. The 
remainder "be returned to the competitors, but the corporation 
will incur no sesponsibility as to their safe delivery. 

Rach set of drawings, and the documents accompanying them, aro 
to be distinguished by a motto only, and accompanied by a letter in 
a sealed envelope marked with the same motto, and containing the 
author's name and address, and such testimonials as he may think 
proper to furnish. 

Professional judges (being non-competitors) will be appointed by 






the corporation to determine the merits of the respective designs. 
Eligible tenders for the work accompanying the design will be 


entertained. 

The drawings, &c., are to be addressed to the Town Clerk, at the 
Corporation Otlices, Brisbane, and to be delivered there on or before 
the Ist of June, 1862 
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Extracts from Report on the most Eligible Site for a Bridge between 
North and South Brisbane, by Lieut. G. P. Heath, R.N. 

The north bank, both at Queen-street and the Upper Ferry, is 
composed of rock overlaid with soft mud to the depth of above Zit., 
through which it can be detected by an iron bar at ashort distance 
from the shore, and, until the bottom is tested by boring, it is 
doubtful how far the rock extends out beneath the mud so as to 
interfere with driving piles. This obstacle might be overcome by 
erecting a stone pier for the first span of the bridge. 

Excepting where the roek crops up, the bottum is composed of 
alternate ridges of sand and mud, the latter of which is generally 
very soft, and its depth probably much affected by the state of the 
water in the river. 

N.B.—Since Lieut. Heath's report the bed of the river has been 
tested, and the results are shown in the accompanying lithographic 
plans. 





the ship's sides are angular. Plates hammered in large masses are 


less fibrous and tough than when rolled. The question whe- 
ther wooden backing, or any elastic substance behind the 
iron plating, will tend to relieve at all the frame of the 


ships from the crushing effect of a heavy projectile, is not 
yet decided. Major Barnard says, ‘To put an elastic mate- 
rial behind the iron is to insure its destruction.’ With all 
deference to such creditable authority, we may suggest that it is 
possible a backing of some elastic substance—soft wood, perhaps, is 
the best—might relieve the frame of the ship somewhat from the 
terrible shock of a heavy projectile, though the plate should not be 
fractured, With respect to a comparison between ships of iron and 
those of wood without plating, high authorities in England differ as 
to which is the best. The top of ships built of iron, we are told, 
wear out three bottoms, while the bottoms of those built of wood 
will outwear three tops. In deciding upon the relative merits of 
iron and wooden framed vessels, for each of which we have offers, 
the board is of Gpinion that it would be well to try a specimen of 
each, as both have distinguished advocates. One strong objection 
to iron vessels, which, so far as we know, has not yet been overcome, 
is the oxidation or rust in salt water, and their liability of becoming 
foul under water by the attachment of sea grass and animaleules to 
their bottoms. ‘The best preventive we know of is a coating of pure 
zine paint, which, so long as it lasts, is believed to be an antidote to this 
cause ofevil. Afterthese brief remarks on the subject generally, we pro- 
eced to notice the plans and offers referred to us for the construction 
of plated vessels and floating batteries. It has been suggested that 
the most ready mode of obtaining an iron-clad ship of war would 
be to contract with responsible parties in England for its complete 
construction, and we are assured that parties there are ready to 
engage in such an enterprise on terms more reasonable, perhaps, 
than such vessels could be built on in this country, having much 
greater experience and facilities than we possess. Indeed, we are 











informed there are no mills and machinery in this country 
capable of rolling iron 44in. thick, though plates might be 
hammered to that thickness in many of our workshops. As 
before observed, rolled iron is censidered much the best, and 


rolling it increases rapidly with the increase 
of thickness, It has, however, occurred to us that a difficulty 
might arise with the British Government in case we should under- 
take to construct ships of war in that country, which might compli- 
eate their delivery, and moreover we are of opinion that every 
people or nation who can maintain a navy should be capable of con- 
structing it themselves. Our immediate demands seem to require 
lirst, so far as practicable, vessels invulnerable to shot, of light 
jraught of water, to penet nd bayous 
We therefore favour the construction of this class of vessel before 
going into a more perfect system of large iron-clad sea-going vessels 
of war. We have here met the difficulty of eneumbering small 
Is with armour, which, from their size, they are unable to bear. 

vel » recommend that contracts be made with respon- 


» construction of one or more iron-clid vessels or 


the difliculty of 
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itheir weightof armour. Meanwhile, availing of the experience 
btained, and the huprovements Wi i we bel 

le by other naval powers in building iron-« ps, we 

would advise the construction in our dockyards of one or more of 

these vessels upon a large and more perfect scale, when Congress 


The amount now 





fit to authorise it. appropriated is not 


suflicient to build both classes of vessels to any great extent. 


shall see 

















_Drc 27, 1861. 





THE BUILDING FOR THE INTERNATIONAL 
EXHIBITION OF 1862. 


Wuatever opinion we-may hold of the arclit 
the Exhibition, there is, undoubtedly, no grander 
than the tierce struggle which the contractors, wi W 
strong armed workmen, are now carrying inst time. All hope 
of distancing their stern antagonist by covering in the muddy 
swamp on or before the Ist of January next has been given up, but 
the men stick with English tenacity to their work, and all day long 
the clang of hammered iron, the whistle of the steam engine, the 
roar of the forge, the hissing of the steam saws, and the hum of 
busy labour, reveal the desperate nature of the strife, and the un- 
flagging energy with which it is sustained. 

The fascination of such a scene of unparalleled activity is such 
that we are not surprised at visitors runni ks to enjoy it. 
The dangers of idling about the building are neither few nor 
far between. A quick eye and ear, however essential, cannot 
ae: sure safe transit through the intricate piles of mate- 
Y Upon almost every column and shed placards are posted, 
warning visitors against venturing in places over : 
workmen are engaged. This seems a very y« a 
them to keep away altogether, for there is hardly a square yard 
where such peril does not overshadow them. With a Damocles’ 
word constantly over his head, and risk in every shi tpe and guise 
or a body-guard, the strong-nerved man may, he edless of the snake- 
i ) i itter of red and blue signal 
viter about, walk the planks which bridge the slushy road- 
s, and even calmly enter those slices of a South American forest 

hic h form the scaffolding for the erection of the stupendous domes. 
The fall of pieces of glass, and occasionally of putty-knife from the 
roof, the clearance of waste timber from the same height. 1 
shower of bricks or a spattering of mortar are but a few of the acci- 
dents to which every man who does not even venture above terra 
jirma is momentarily exposed, spite of every precaution of the fore- 
man within that fenced enclosure. Those of a nervous, timid nature, 
had better postpone their visit until the turmoil is over, and the 
building is made ready for public inspection. 

Everything is going on with steady mechanical regularity. The 
succession of different trades upon all portions of the building is 
kept up with unwavering speed. The carpenter followed the brick- 
layer, even as he trod in the foot-prints of the excavator; and now 
glaziers are scattered broadcast over the acres of sashes, and plas- 
terers are coating the iaterior of the brick walls. The large courts 
between the nave and picture gallery next Cromwell-road, each 
250ft. by 200ft., are roofed, and, in a few days, will be glazed. 
These courts are roofed by four parallel 50-ft. iron roofs, 47ft. 
to the feet of rafters. They are slight in construction, but scienti- 
fically strong. They are formed, as it were, of double-strutted 
trussed principal rafters, with a tie-rod from the root of one truss to 
the other. They are upon the same principle as that adopted for 
the roof of the picture gallery. The appearance of these courts is 
now very like that of a re railway shed, and there is, as yet, no 
indication that the architecture of them will distract the eyes of 
visitors from the contemplation of objects exhibited there. 

The smaller courts north of the nave are the least forward por- 
tion of the building, but there the two flights of staircase are being 
built upon strong iron bearers, and the floor of the horizontal 
arcades is being laid. The columns are also in their places; in a 
few weeks the roofs will be fixed, and the domes will then remain 
the only uncovered portion of the building. The north and souih 
transept at each end of the building are almost finished, and the 
partitions are being fixed to divide the several offices situated imme- 
diately inside the eastern and western walls. The gallery floors aré 
laid, as also is the flooring of the space beneath them, which is con- 
nected, by an open arcade, with the main building. Here the 
haste with which the work is driven on is very apparent. The 
boards are laid irregularly, sometimes with an inch aperture between 
them, as we suppose was intended, and varying from that to nothing 
at all. 

A letter appeared in our columns the week before last directing 
attention to the slight nature of this portion of the work. We have 
visited the building expressly to test the accuracy of the Petit 
made. Although we saw no joists 2ft. apart, still their distance, 
varying from lft. 8in. to 1ft. din. from centre to centre, required 
something more than 1-in. flooring to cover them, especially when 
we consider the traffic which they will next year have to stand. 
The inequality of the distances between the joists, the unworkman- 
like manner in which they are lapped upon the plates, and the 
uneven surface of the floor are due, perhaps, to the pressure put 
upon the contractors, but the slightness of the boards admits of no 
such excuse, and the public ought not to be exposed to unnecessary 
risk in order to effect a small saving in the erection of the building. 
An ugly structure may be tolerated for the sake of its contents, 
an insecure floor, or one which continuous traflic will render so, 









on ag 







































tA 
































! 

| 

| 

| 

) : | 
cannot, upon any consideration, be endured. } a . 4 
r | effect,as the Government have reverted to their tramway proposal, 


The domes are really the only portions in which the contractors 
are behind their time; but every allowance should be made for 
them, when we take into account the novelty of their construction, 
their enormous size, and the stoppage which bad weather has 
already and may on any future day necessitate. The delay, we are 
certain, has not been consequent upon anything which human fore- 
sight or energy could have obviated. When it became apparent that 
he Thames Iron Company, even with their unu sual facilities, could 
not get on sufficiently fast, Mr. Ashton at once undertook the 
responsibility of constructing the western dome for them, On plan 
the space beneath the domes is a square with the corners cut off. 
At each of these eight angles there is a group of four iron columns, 
the largest of which, 95ft. high, is 2ft. diameter, with Zin. of metal. 
Adjoining the domes, or rather the space below them, upon the four 
principal sides wrought iron groined ribs are fixed with iron rafters | 
and uprights, and radial pieces dft. apart. They occupy the 
place of the last bay of nave and _transepts. The centre 
of this groin, on each side, forms the meeting point of th 
two sides into which the width of nave and transepts 1s divided. 
Thus, a duodecagonal base is cstablished for the dome, 160ft, 
in diameter. ‘These ribs are further straightened by diagonal 
ties, which erun from the caps of the columns to the bases 
of the adjoining ones. The secure fixing of the ponderous ] ieces of 
metal constituting these ribs has been the main cause of thedelay., The 
wooden stiffening framework which forms the a of the dome is 
how being hoisted to its place in the eastern dome, but the immense 
quantity of scaffolding utterly precludes any one from judging of 
the progress of the work. The hoisting and oe nt of the ribs 
of the dome will, however, we are told, be a comparatively casy task 
when once the drum is finished. 

The exterior of the building is being pushed rapidly forward, 
and strikes us as being even more ugly than the views led us 
to anticipate. In the first place the spectator cannot get sufli- 
ciently far off to s t been _— rially represented, 
and certainly distance would lend euchautment to the view. The 
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blank upper portions of the areades in Cromwell-road are cumbrous 
in the extreme, and the device of filling them with mosaic is a mere 
tasteless and wasteful expedient. One mig ] et 
huge, bloated prize-fighter with Ma ltese 
mosaic upon this shapeless mass of f brickwork, 
single feature that an educated eye can care to 
is “ imposing ™ certainly, but not by 
proportions. The three great entrance arches are 
nothing more. We have been told that they 
of St. John Lateran. They do so, 
Robinson are like Shakespere— in their s 
the admirer of this building to have the pr 
























ing a multitude of sins. We are told t ie because of 
its size, that the columns, end to end, will reach hence to anywhere. 
Comparisons with famous buildings are made only in reference to 
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ts are in violent and painful con- 
as much so as if the one were painted blue and the other red. 

fully the sh 
les, nor would it be altoge tir to the designer to eriticis 

his half-finished work. We have but mentioned the impressions 
which the completed portions, looked at by themselves, had upon us, 
and we cannot conceal the mor ion we feel that foreign archi- 
li an example of the height to 
which architecture has been brought in 1862. It is a marvel of 
rapid execution, a rare example of mechanical skill, but its exterior, 
like Socrates’ head and the Sileni caskets, would never lead one to 
suspect the tre asures that will be deposited in it. 

The “annexe,” as we have lx in said, is a very fine piece of 
temporary work, and we are glad that the Commissioners, to meet 
the large dem: and for space, have decided upon building upow the 
correspon ling piece of ground to the east of the Horticr 
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The plot of ; is T75it. long by 200ft. broad, extending from 
the porch of the Horticultural grounds northwards to the com- 
mencement of the circular series of areades, and eastwards from the 
back of the arcades to the Exhibition-road. A subway under the 
Horticultural entrance will lead to it. At its commencement it will 
be but 50ft. broad, with a court 100ft. long by 5vft. wide on either 
side. An oblong court 350ft. long by 50ft. wide occupies the centre 
of the ground, with 50ft. of shed all round it. This disposes of 
all the ground to within 150ft. of the northern extremity, which is 
divided into four 50ft. parallel sheds, as on the other side of the 
gardens. The whole of the rooting is on the same principle as 
that of the other aynexe; arch-formed ribs made of planks nailed 
together, and breaking all through, support a ridge and valley 
roof, which is partly ed and par “tly covered with asphalted felt 
Many of these ribs are now fixed, and stacks of them ready pre 

pared have been transported to the grounds. In a few weeks, 
therefore, we m: iy expect to see even this additional work com- 
pleted.—Buil ling News 























NOTES FROM NEW SOUTH WALES 


By the last mail we received interesting advices from the im- 
portant colony of New South Wales. The colonial treasurer had 
laid the estimates for 1862 before the House of Assembly. The 
amount required to defray the estimated expenses of the Govern- 
ment of New South Wales in 1862 is £3,366,818, against in L861 
£1,354,040, T hi increase in the amount required this year is, there- 
fore, £2,002,778, the augmentation being in great part owing to the 
railway scheme and other public works in the department of the 
Minister of Works, which absorbs no less a sum than £1,997,184, 
proposed to be raised by loan, The works and railway loan is 
to be expended in the following manner:— Valuation of lu 
railway works in progress, and proposed extensions, £1,707,134. 
The proposed extensions are—Northern line, to terminus at 
Morpeth; bridge over Hunter, at Singleton; ditto Nepean, ; 
Penrith; extension of Great Southern Railway to Goulburn ; hors: 
line from Grafton to Te nte rfield; ditto Blacktown to Windsor and 
Richmond ; ditto from rthern line to Mud The proposed 
extensions of electric slleguelen are to Burrangong gold _ tields, 
‘Tenterfield to Grafton, to Wollongong and Kiama, Mudgee to 
Wellington, and the expense is set down at £31,450. The con- 
struction and maintenance of the three main roads, and erection of 
bridges, figures for £160,000; publie works and buildings, £65,000 ; 
and improvement of harbours and river navigations, £53,100, 

If we go a little more into detail on these interesting matters, it 
appears that the only railway extension (for locomotive traction) at 
present proposed to be carried out is that of the Great Southern line 
from Picton to Goulburn, The cost of this extension is put down 
at £688,000, being the estimate made by Mr. Whitton for a cheap 
line of railway, at the rate of £8,500 per mile. The plans of the 
western and northern extensions are for the present she Ilved—the 
Government having apparently adopt d an opinion which has been 
constantly expressed, both in Parliament and out of doors, that, 
instead of the money appropriated for railway extension being di 
tributed between three lines, it ought to be concentrated upon that 
line which, passing through the most populous distiicts, will com 
mand the largest amount of traffic. generally understood 
that the Government had entirely oned their scheme of 
horse railways, their estimate of 424,000.00 for the construction 
wen Withdrawn by Mr. Arnold upon 
the admission that further information received by the Government 
had tended to throw doubt upon the superiority of that scheme, 
Some more recent information would appear to have had a contrary 
































and have brought down estimates for 3-horse railway lines of con- 
siderable length The following are the sums proposed for these 
lines :—From Grafton to Tenterfield, £350,000; Blacktown to 
Windsor and Richmond, £60,000 ; northern line to Mud 
£426,000. These estimates bear the appearance of having been 
framed with the intention rather of conciliat 
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ting the western and 
northern districts than of practically initiating an extensive system 
of tramways. 

The telegraph extension from Maitland to the northern boundary 
of the colony was finished in August, but at the departure of om 
advices no use had yet been made of the extreme northern portion, 
in consequence of the non-completion of the wire through Queens- 
land. That line is now finished, and the capitals of New South 
Wales, Victoria, South Australia, and Queensland are united 
together by tele graphic communication. Mr. Cracknell, the 
Superintendent of ‘Telegraph, has been n if arrangements for 
opening stations at Glen Innes and Tentertield, those at | amworth 





and Armidale having been opened. Of the extensions carried out 
the only one not yet completed was 
that teks u Goulburn and Braidwood, a distance of sixty m 
y work was, however, in a very forward state, 
expected to be ready for opening towards the « 
nearly six months within the time specified in 


under the votes of Jast session 








tna the ile 





of October— 
contract. 








In the estimates for the maintenance and construction of main 
roads in the colony, the amount of £50 per mile has been put down 
together with sums for bridges, culverts, and other special works, 
which amount altogether to another £50 per mil It was also pro- 
sed to expend the sum of £100,000 in the further metalling and 
lasting, by contract, of the three main roads, to be expended in 
i to the seve amounts of tolls collected at the new bars, 
to be reckoned as interest upou the above sum. In 
to these, the Western and Northern roads are to be im- 
brid t Ie th and Singleton, whic 




















uri 
W designed witl to ca ri iv the railway when continued 

ss ft Ne} ! the Hunter, will each accommodate 
the ordina traflic. A large sum, too, is propo weet for a bridge 
and approaches over the Murrumbidgee at Grundagai. A s i 


also placed on the estimates r erecting milestones on allt 1 Inain 
roads, and for appointing tri takers. This, in connection with 
the marking, defining, and clearing of the roadway upon each of 
the main thoroughfares, will have the effect of relieving them from 
the reproach (too often with truth applied) of being mere bush 
tracks. A new and substantial bridge at Camden, christened the 
* Cow per Bri ” was comp jeted and open for traflic in the summer. 











The bridge at Fal brook, on the Northern road, opened last 
year, has been maliciously destroyed by a gunpowder explosion. 
Phe work i sates renewed by the Government. A lighthouse 
at P Stephens, which is in progress under the Colonial 
Architect, has been advancing very slowly. The cause of 
the « y has been the unfavourable state of the weather. 





The lighthouse is to be 60ft. in height; at present the building 
is only up about 206ft., and the work will not be finished 


The nave, as we have before now said, is decidedly | before the end of the year. The lig 
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ehthouse at Eden is nearly 
finished. The formation of the new harbour at Wollongong is pro- 
eeeding rapidly, under the Engineer for Harbours. None of the 





rs bet considered available, Mr. Gibbous, who rec 





i 


carried out some of the railway contracts, was appointed to sup: 
d the work, About 9,000 yards of stone had been excavated in 





1 tee work would shortly be ready for commencing the 
new Dasin. ’ i 
the harbour works at Kiama, which will likewise be carried 
out under Mr. Gibbons. ‘Temporary sheds and buildings for 
the accommodation of the workmen have been put up, previous to 
starting with the excavations. The Minister for Works lately 
stated in the Assembly, in justification of the course taken by the 
Government in declining to give contracts where the works could 
be more advantageously carried on under their own eflicers, that 
while the estimate for the harbour works at Kiama was £30,000, 
the lowest tender sent in was £115,000, and that subsequently an 
offer bad been made by Mr. Gibbons to carry out the work for the 
estimate. The works for th improve nt of the Moruya River, 


Preparations have also been made for commencing 





which were contracted for by M: Wi and Co. have been 
commenced. rhe principal vor } , Newcastle is the 
continuation, both eastward an est f the public wharf, 
Which already is about 1,300ft. in 1 ,and whieh will, upon the 
completion of the contracts now tal . end tor 1740tt. Asa 
preliminary step to the forma on o breakwater from the north 


head a small wharf is being constructed within the harbour, where 
ballast will be ck posited, t » be conveyed upon a temporary railway 
to the breakwater. The sum of £5,000 has been voted for the work, 
and another sum of the same amount is placed on the estimates for 
this year, ‘Tenders are about immediately to be invited for works 
for improving the navigation of the Clarence River. The total cost 
of the works is estimated at £117 , but at present only 120,000 
has been voted by the Assembly. This sum is about to be expended 
in the construction of a breakwater, 1,000ft. in length, to run 
“stage the south head in a norti -easterly direction. The stone will 
be obtained from a sandstone quarry at a short distance from the 
head, and will be conveyed along a temporary raiiway. A weigh- 
bridge will be provided by the Government, and the contractor 
will be paid according to the amount of ballast deposited. A timber 
staging will be run out for the required distance and rails laid upon 
it. Ultimately the length of the breakwater is to be 2,000it., and 
inother breakwater is to be run out from the north head. A sug- 
gestion was made that a penal establishment should be formed 
the Clarence River, and that the works should be carried on by 
It has, however, been determined by the Government to 
employ free labour. Surveys have been made by the Engineer for 
Harbours of the Richmond and Macleay Rivers, with a view to carry- 
ing out similar improvements, 

‘Works commenced for the formation of a street railway in Pitt- 
street, Sydney, were being carried on with vigour, and were, at the 
late of the last mail, about two-thirds completed. The rails are 
laid about one inch above the crown of the street, but this trifling 





Convicts. 





| elevation was not expected to excite complaints. We defer till next 


week further details as to the progress of the railway works which 
Messrs. Peto and Co. have in hand in the colony, and as to the de- 
velopment of railway extension generally in the colony. 


Ir is stated that 8,000 barrels, of about 40 gallons each, of the oil 
from the Pennsylvania springs are now on their way to London. 
This will be the first large arrival in England, 





Corron my Inpta.—The news from the interior as to the prospects 
of an abundant crop are very encouraging ; there is no longer any 
doubt that a greatly increased area is under cultivation, and that 
strenuous efforts are being made to provide for more attention being 
paid to the ] icking and cleaving of the staph . The continued rain 
causes much anxiety, both on account of the rice crop of Lower 
Bengal, which should be now fast ripening under the influence of a 
genial sun, and for the cold weather crops of the Upper and Lower 
Provinces; the present downpour being, it is feared, calculated to rot 
the young plant just breaking through the soil, or so to chill the earth 
as to prevent seed germinating.— Calcutta Englishman, Nov. 18. 

Tue Perm or tar THames EMBANKMENTS. 
embankments in suflicient repair to be always ready for an extra 
high tide ora heavy gale of wind is one of the most important 
questions affecting the agricultural interests on both sides of the 
river. ‘The constant attrition of the ordinary current exercises the 
proverbial effect of “ water for ever a dropp ing ;” but the lodgment 
of any solid body, as a drifting bit of timber, or a fragment of a 
wrecked barge with just enough iron about it to preve ut its being 
carried off by the next tide, works in an incredibly short space of 
time amazing mischief. After two or three tides, the result isa 
hole, in which the fore’ ign body seems to insinuate itself with forty- 
auger-power, and, if prompt means are not taken to remove the 
active mischief, undermining is sure to follow speedily. It forms, 
therefore, a prominent and must seriously expensive part of the 
arrangements between landlord and tenant on the banks of the 
Thames, that constant vigilance should be exercised, a coustant 
ook-out kept, and injuries promptly remedied.—Once a Week. 

Prosvects or Bustnesss—As regards the produce markets, and 
indeed, the general trade of the country, there appears to be no waut 
of contidence in future prospects, Nothing more of moment, how- 
ever, is now likely to be done till the opening of the new year, when 
we shall start with a definite knowledge of our political liabilities. 
If peace is announced, it is certain that we may look not only for an 
active general demand for all kinds of goods, but also for a ¢onsider- 
cling, consequent on the abundance of 





llow to keep these 





able amount of speculative f 
money, and th soababtiliy of a reduction of the Bank rate of dis- 
count to 2) per cent. On the other hand, in the event of war, very 
active, although fluctuating, markets must still be expected, since 
prices of all articles will be widely influenced from month to mouth 
by the operation of war ri and the considerations that will inter- 
fere with the regularity of supplies. At the same time the home 


Ss continue on b good scale, because hos- 








msulmption will doubt 
tilities necessarily create a great amount ol ¢ Inployinentio numerous 
branches of work; and the prospect of the opening of the cotton 
tit bearing on the state of affairs in Lan- 


ports will have an import 


cashire.—TZravers’ Circular. 
Minirary aNp Nava Gossip. The Army and Navy Gazette 
ys:—" We ean reassure Mr. La 





d shoulda war break out he 
need be under no alarm i ty of the important commercial 
tuwns on the Mersey. We have pleaty of heavily-armed frigates 
and light gun-vessels which can b spared for the purpose of pro- 
tecting all weak points. Still, the country is indebted to Mr. Laird 
Ss suggestion. At Woolwich, owing to the scarcity of box- 


lor 








for hi 
wood, the plugs for the Enfic ld bullet are now made of clay steeped 
in Wax. It answers as well as the wood, The principle of the 


wedge breech-loading rifle cannon, lately introduced to the notice of 
the Ordnance Select Committee, is advancing into high favourat Wool 
wich. The tended forthe Brazil station even when under 

| alone, is not a craft to be looked lightly upon, and when aided by 
her engines would probab yk i the sea robbers a dance for which they 


Stromb 





would not be prepared. ‘The squadron now under the orders of Rear- 
Admiral R. L. Warren, commanding on this side of the Horn, consists 
of the Forte (flag-ship), Cap tain Thomas Saumarez, 1] guns, 2,064 tons, 
400-horse power, and 540 seamen and marines; Curagoa, Captain 
A. Phillimore, 32 guns, 1,571 tons, 350-horse power, and 340 sea- 
men and marines; Curlew, Commander 8. Forbes, 9 guns, 
486 tons, 60-horse power, and 100 seamen and marines; Oberon, 
Lieutenant-Commander F. G, C. Paget, 8 guns, 649 tons, 260-horse 
power, and 75 seamen and marines ; Doterel, Lieutenant-Commander 
W. F. Irwin, 2 guns, 270 tons, 60-horse power, and 40 seamen and 
marines. Independently of the Stromboli, or any other reinforce- 
ments which are now actually on the way to the Brazils, Admiral 
Warren has at his disposal a smart little squadron of six ships, 
mounting 99 gups, manned by 1,200 men, and representing in the 
aggregate a tonnage of upwards of 6,000 tons, propelled by a nominal 
steam power of 1,330 horses. 
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ROLLER SKIDS. 


Tere are doubtless few persons that reside on, or have visited, 
onr coasts who have not frequently watched with interest the pic- 
turesque groups of fishermen and other boatmen hauling up their 
boats, and observed the contrivances by which that often laborious 
operation is made more easy of accomplishment—varying according 
t» the size of the boat, the charac‘er of the beach, or mere local 
custom. : . 

At one place, as at Deal or Hastings, with their steep shingle 
beaches, large boats, and numerous bodies of boatmen, will be seen 
at the long row of powerful capstans, by the aid of which the large 
decked or half-decked smack, or hovelling boat, or trawler, is hauled 
up with comparative ease, yet seemingly reluctant to leave her 
native element, in which her weight is nothing, and in 
which she lives and moves; to hibernate, as it were, for a 
time, with suspended life and animation, motionless on the 
land. ‘here, also, it will have been observed, that long flat 
boards of hard wood, with their upper surface greased, are placed 
under the boats when hauling up or launching, so as to reduce as 
niuch as possible the friction as they are dragged along. ; 

At another place, as at Great Yarmouth or Lowestoft, with a 
{latter and sandy shore, their long and graceful yawls and smaller 
craft are, for the most part, hauled up by hand alone, the numerous 
boatmen being banded together in companies, and mutually assisting 
each other in the operation. Here the friction of hauling up is 
lessened by employing small portable machines, consisting of a 
strong wooden frame with two or three iron rollers fixed in it, which 
is traversed by the boat’s keel, she being held in an upright position 
by men at her sides. 














Again, farther north, on the still flatter sands of Northumberland, 
Durham, and Yorkshire, where the three-keeled and graceful coble 
abounds, the fishermen, often aided by their wives and daughters, 
will be seen lifting them on the litthke wooden trucks, on which they 
are wheeled along on the hard and level strand. 

As the hauling up of a heavy boat is a laborious work, which men 
who have been n any hours, perhaps all night, in their boats, would 
be véry glad to dispense with, and since, as implied above, their 
mode of performing it is sometimes rather the result of custom than 
of scientific appliance, we think that we may usefully circulate, for 
the information of boutmen to whom they are at present unknown, 
drawings of the “roller skids,” used by the Norfolk and Suffotk 
boatmen in hauling up their larger boats, and which have been 
adopted by the National Life-boat Institution, and found valu- 
able auxiliaries in hauling up its life-boats, saving much labour, 
trouble, and expense. 

There are three varieties of these skids used by the lifeboats of the 
Institution—one is the simple wooden frame with eigher two or 
three rollers in it, which is sufficient on hard ground, 
movable short boards being placed under it transversely where the 
beach is soft. A second is similar, but having its sleepers 
attached to it beneath the rollers, whieh form is more convenient 
for placing under a boat whilst she is still in the water. Much 
labour is saved by hauling a heavy boat ou the rollers whilst she is 














still partly water-borne, and it is awkward to place a detached board 
under a skid under water, especially when the boat has much 
motion from the surf. A skid of this description can, by 
means of two short lines attached to it be readily hauled 
under the stem or sternpost of a boat by two men or lads, 
one dragging by each line. These lines should be of Manilla 
rope, Which will float, and thus indicate the position of the skid. 
When under water, 2-in. rope will be found a convenient size. 

A third variety is a shorter skid, similar to the above, 
fitted to turn on a pivot-bolt fixed ina flat piece of wood, thus form- 
ing a portable turntable, on which a boat, when hauled over it, can 
be turned round with very small power in any direction. The life- 
boats of the institution are supplied with one of these turntables, 
with two of the second variety, or water skids, for use in the water, 
and with two of the plain skids with detached sleepers, A less 
number would, however, be suflicient for ordinary use, unless for 
very large and heavy boats ; and we strongly recommend them to 
the attention of the boatmen on those parts of the coast where they 
are not already employed, 


Arming Ma Streamers,—All the companies under contract for 
the conveyance of her Majesty's mails have received instructions 
from the Government to arm their steamers forthwith. 

Tue Law or Storms.—An English translation of the work of 
Professor H. W. Dove, of Berlin, on the * Law of Storms considered 
in Connection with the Ordinary Motions of the Atmosphere,” is 
preparing for publication by Mr. Robert H. Scott, M.A., Trinity 
College, Dublin, with the author's sanction and co-operation. No 
scientific man of the present day has rendered such eminent service 
to the cause of meteorology as Professor Dove, by whom the 
seattered materials derived from the various observatories on the 
surface of tho globe have been arranged and classified into one 
general system, In this work he shows how storms are simple con- 
sequences of the ordinary laws by which meteorological changes are 
governed, ‘The first German edition of the work appeared in the 
year 1857, as a portion of the author's © Kilmatologische Deitriige,” 
and was almost entirely occupied with a discussion of the Law of 
Storms. Of this edition an English translation has been published 
as No. 3 of Méteorological Papers issued by the Board of Trade, and 
has already reached a second edition. In the preparation of the 
second German edition the work has been entirely re-written and 
nearly doubled in size. The additional matter contains a discussion 
of the ordinary winds observed in different parts of the world, and 
of the effects produced by the variations of these winds on the 
meteorological Instruments. This investigation is supported by a 
uable tables of the indications of the barometer and 
in the different localities where observations are 
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JACKSON’S MORTISING MCHINES. 
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Tuis invention, by William Jackson, of Leeds, of “ Improve- 
ments in Mortising Machines,” connecting the hand lever of a 
mortising machine to the apparatus which carries the cutting tool 
by means of a link so as to produce the required vertical motion of 
the cutter or chisel. ‘The spindle to which the cutting tool is fixed 
passes through an upright casing, or box or cylinder fixed upon the 
spindle. ‘These two parts move together vertically, but the spindle 
has an independent axial motion so that the position of the cutter 
may be altered when required. Into the casing, box, or cylindera 





pin which is connected to the upper part of a pendent link enters at 
the side and has a free motion within it. At the lower end of the 
tink is another pin whieh enters into aud has a free motion 
within the hand lever. The hand lever moves vertically to actuate 
the cutter or chisel, and is connected to the framing of the machine 
by a pin or stud which acts as a fulerum. When, therefore, the 
hand lever is raised or lowered a corresponding motion is com- 
municated by means of the link to the casing, box, or cylinder, and 
consequently to the spindle which carries the cutter. The cutting 
operation is, therefore, effected by bringing down the chisel by 
means of the hand lever, and the wood under operation may be 
moved forward as required by means of the toothed gearing con- 
nected with the movable bed on which the wood is secured. 

Fig. 1 is a front elevation of the improved mortising machine ; 
Fig. 2 a side view of the same; and Fig. 3 is a plan view. 

A, A, is the frame of the machine; B, the adjustable bed for hold- 
ing the wood to be mortised; C, the binding or clamping screw for 
securing the wood on the bed. ‘The lateral and longitudinal adjust- 
ments of the bed B are effected in the usual manner by means of the 
hand wheels, screws, and toothed gearing shown in the illustration ; 
C* is the spindle which carries the cutting tool which is let into the 
lower end thereof. This spindle slides in adjustable brackets 
D and E, which are connected together by being bolted to a vertical 
rod, which insures their simultaneous adjustment in the slot A! 
of the framing. The up-and-down movement of these brackets is 
effected by turning the screw I’ by means of the hand wheel at its 
upper end. The screw F takes into a tapped lug on the bracket D, 
and according to the direction in which the screw is turned the 
brackets will be raised or depressed, and the accurate adjustment of 
the parts effected as required. The C* passes through the casing, 
box, or cylinder G, which has a flat face, and slides against the 
planed face of the upright framing, and is thereby kept in position. 
The casing, box, or cylinder G is secured to the spindle C* by being 
confined between a collar and bush K, so that they may move up 
and down together, yet at the same time the spindle with its cutter 
is free to receive an independent axial motion. A pin passes 
through the removable collar and bush K, and through the spindle 
C* for the purpose of supporting the spindle in its bracket guides. 
Into and through the side of the casing, box, or cylinder G a longi- 
tudinal hole is drilled, and into this passes a pin, which is con- 
nected to the upper end of the link H, which is shown detached 
and drawn full size at Fig. 4. To the lower end of the link H, is 
another pin attached to the opposite side of the link, and this pin is 





secured to the hand lever 1; but both pins are free to move 
within their respective sockets. The hand lever i is fixed to the 
machine by being bolted in or to a slot A? in the framing. When, 
therefore, it is actuated by being moved up or down the 
link H will impart a vertical motion to the spindle C*, and, 
consequently, to the cutting tool at the lower end of the same. 
The lower part of the casing, box, or cylinder G has a vertical hole 
drilled into it, and into this hole a helical spring is inserted, and a 
loose plug also enters below the spring. Close to the under surface 
of the case, box, or cylinder G, and by which the latter is main- | 
tained in position is the bush K encircling and fastened to the 
spindle and on the upper surface of the bush K, two cups or sockets 
are let into it, and are inclined on one side froin the bottom thereof 
to the surface of the bush, and the inclines of both cups in their 
relative direction approach each other. When, therefore, the reversing 
handle K!, Fig. 1 (which is fixed to the bush K), is turned, an axial | 
motion is given to the spindle C*, and when the cup approaches | 
the plug in the vertical socket the nose of the loose plug below the | 
helical spring enters the incline leading to the cup, and is pressed | 
down into it by the helical spring. When it reaches the bottom of | 
the cup the plug is locked, and the further axial motion of the | 
spindle is prevented. This insures the accurate position of the 
cutter in the spindle C* when its cutting edges require to be re- 
versed to permit of the completion of the mortising operation. 
When this position is required to be reversed the bush K and | 





spindle C* are again turned, the loose plug passes up the incline 
1 £ ’ I k 


and is forced into the socket, where it remains with its nose resting 
on the surface of the bush until the other cup is brought beneath 
the plug, when it is again locked in a similar manner as before. 





SMITH’S CULTIVATORS AND PLOUGHS. 

Tus invention, by William Smith, of Little Woolston, Bucks, has 
for its object improvements in cultivators, ploughs, and apparatus 
used therewith when cultivating and tilling land. For these pur- 
poses, in order that seed drills may be employed with more advan- 
tage when cultivating land by steam or other power, each drill is, 
according to part of the invention, arranged to work with cultivating 
tines, one to each seed tube. <A seed-drill, when arranged to work 
according to the invention, is constructed in a similar manner to the 
horse seed-drills now used; but, in place of the coulters now em- 
ployed to make the grooves or furrows in tilled land, cultivating 
tines are mounted on suitable bars or beams, which, at their forward 
ends, are attached to a bar or axis in such manner that their after 
ends may rise and fall freely. At the after end of each bar or 
beam is applied one or a pair of wheels to run on the land, 
such wheels being capable of adjustment, in order to regulate 
the depth of working of the tines. It is preferred that each 
drill should have three sets of cultivating tines, each set con- 
sisting of three tines, and carried at the after end of one of 
the beams or bars, but these numbers may be varied. And it 
is also preferred that the tines should not be set in the same 
line across the machine, but that in the two outer sets two tines 
should preced« the third, and in the middle set that one tine should 
precede the other two (or this arrangement may be reversed), so 
that the tines will work in two lines across the machine, and they 
will work in parallel lines equidistant from each other. The end 
of each beam or bar will carry as many seed tubes as tines, and such 
tubes will be supplied in like manner to what has heretofore been 
practised in horse seed-drills. When desired the seed-drills may be 
arranged to carry measure as well as seed. The cultivators and 
seed tubes may be followed by a suitable harrow or rake attached 
to the seed-drill, and if desired a roller may follow the harrow. 

Fig. 1 is a side view, and Fig. 2 a portion of a plan of a seed-drill 
arranged according to the invention. a, a, is the frame of the imple- 
ment; it is carried at the back by twe wheels 5, 6, and at the front 
it is furnished with a socket a'!, through which the axis ¢ descends ; 
this axis is secured so as to prevent it sliding lengthways in the 
socket, by means of the loop d through eyes, in which the axis 
passes, and to which it is fixed by keps or pins e, e. fand f! 
are chains attached to the loop d; they are connected with the 
traction ropes, one of which is shown at g. At the lower end of 
the axis a horizontal bar or axle c! is fixed; this carries the two 
wheels h, h, which sustain the fore part of the frame. On the upper 
end of the axis ¢ a chain wheel 2 is keyed round it; a chain 7 
passes to another chain wheel & on the vertical axis J, carried by 
standards a, a*, of the frame; m is a hand wheel, also fixed on the 
vertical axis J, and by turning this wheel, as will readily be seen, 
the implement may be steered; n is a bracket mounted on the 
axle c!, so that its outer end can be raised and lowered as 
required; the bracket also moves towards one side or the other 
when the axis ¢ turns in its socket; between the two side 
plates of this bracket, and also between the two bolts n', n', which 
connect them the one to the other, the chains /, /', pass; o is a 
link adjustable in length, by means of which the outer end of the 
bracket n may be set at any required elevation ; it will be seen that 
if the bracket is raised the traction chain will press down on the lower 
bolt of the bracket, thus putting more weight on the fore wheels, and 
if the bracket is set low down the traction chains will bear against 
the upper bolt of the bracket, so reducing the weight on the fore 
wheels, and by this means the guiding power of the fore wheels can 
be regulated; also, when the implement arrives at a headland, and 
the chain 7! becomes the traction chain, the first strain upon it turns 
the bracket n partly round, and this carries the wheels /, 4, and puts 
them in a suitable position to allow the head of the implement to 
come round, so that it may return over the land; p is a horizontal axle 
orspindle carried by the frame ; it passes through the eyes q', q', formed 
at the ends of the levers, beams, or bars g, g, so that these levers 
ean turn on the axle p, their hinder ends rising and falling 
as the indulation of the land over which the implement passes may 
require; 7, 7, are washers which serve to keep the eyes q', q', at 
suitable distances apart on the axle p. The hinder ends of the levers 
q are, whilst the implement is at work, kept constantly at the same 
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distance above the land by the wheels, s; these wheels are mounted ; the purpose of attaching the traction ropes, the implement being 


on vertical stems s', s!, which pass through sockets on the levers q, q, 
and are secured py set screws or otherwise, so that the distance of the 


hinder ends of the levers g above the land may be adjusted to suit | 


the work required ; ¢, t, are tines secured to beams or bars g by keys, 
as the drawings clearly show, or they may be otherwise held; these 


tines are shown in connection with each lever g; u, u, are pressers | 


fixed behind each tine and immediately in advance of the seed 
tubes v,v; the pressers are similar to those now used in seed 
drills, but although they are shown in the drawings it is by no means 
essential that such pressers should be employed. The seed is sup- 


plied to the seed tubes from a seed box mounted on the frame | 
in the usual manuer; w, wv, is a harrow, connected by chains to the | 


hinder part of the implement, and capable of being raised when re- 


intended to be drawn to and fro by tackle actuated by steam power. 

In order more conveniently to carry the rope used when tilling 
and cultivating land where apparatus is anchored at a headland or 
other spot, in place of employing a single-groove pulley as hereto- 
fore, three-groove pulleys or guiding rollers are employed, and which 
are of comparatively small diameter as compared with the bend de- 
sired to be given to the rope, and the axes of such grooved pulleys 
or rollers are set equidistant from each other in a curve; by these 


| means the use of a large grooved pulley in the anchored apparatus 


is rendered unnecessary, and the working of the rope improved. 
A plan of this apparatus is shown at Fig. 4. ais a T-shaped 
piece of wood or iron, with a suitable loop 6 attached to it to receive 


| a chain by which it may be attached to an anchor or post to secure it 


quired by winding up the chains on to the roller w'. Apparatus for | 


dropping manure may be added to the implement if desired. It 
will be remarked, that the tines ¢, ¢, stir the land under the seed, 
whereas the pressers or coulters ordinarily employed in combination 
with rising and falling levers only remove or press down the soil to 
form a channel for the seed. 

In constructing ploughs suitable for tilling land by steam or other 
power, two ploughs are mounted on a short beam, one at each end 
thereof, in such manner that one of the ploughs will be in use and 
below the beam, whilst the other plough will be above the 
beam and out of action; one plough is arranged to act when the 


beam is drawn in one direction, and the other plough is arranged | 


to act when the beam is drawn in the other direction. The two 
ploughs are of the ordinary construction. At each end of the beam 
is applied a guide wheel or a pair of wheels. The vertical axis which 
carries such wheel or pair of wheels is arranged to receive a lever 
bar or handle in such manner that a ploughman walking by the side 
of the plough may turn such axis by means of the lever bar or handle. 
The guide wheel or wheels at one end of the beam will be out of action 
and above the beam when the other wheel or wheels are on the land, 
and under the other end of the beam; when the combined ploughs 
come to a headland or otherwise to the end of a bout the plough beam 
will be forced on to its side, which will bring the plough, which has 
been in action, to the surface of the land, and the other plough 
will rest on the land, so that, when the beam is drawn in the 
opposite direction, it will be caused to enter the land and be 
raised by the ploughman into the proper position, whilst the plough 
which has gone out of action will be above the beam. 

Fig. 3 is a side view of an implement thus arranged, and which 
is more especially applicable for very deep ploughing a is a beam; 
it may be either of metal or wood; it has fixed to it, one at each end, 
two plough bodies 8, b, each provided with a mould board and share, 
in the usual manner; ¢, ¢, are two coulters corresponding with the 
two plough bodies, and also fixed to the beam a, thus there is a com- 
plete set of tilling tools, consisting of a mould board, ashare, and a 
coulter on each side of the beam, and when one set is at work the 
other set is above the beam. At each end ofthe beam there is also 
placed a wheel d, the axis of which is carried by the upright stem e, 
and these stems pass through sockets formed for them on the beam, 
these wheels d alternately support the fore part of the beam and also 
the weight of the set of tilling tools which is for the time 
being out of action; they also regulate the depth of the work; 
their distance from the beam being capable of adjustment, as is well 
understood, such wheels being commonly used in single ploughs. 
The head of each of the stems e is made square to fit into a corre- 
sponding socket at the end of the bent steering handle 7; by means 
of which a man walking by the side of the implement can guide it. 
At each end of the beam aa socket a! is formed to receive a hand 
lever, which the ploughman, when the implement comes to the head- 
land, places therein, and by means of it he throws the implement on 
its side, and so extricates it from the land; he then shifts the band 
lever to the socket at the other end of the beam, and by means of it 
so places the implement that as soon as it commences to move on 
its return the other set of tilling tools, or those which were before 
out of action, may penetrate the soil; he also moves the steering 
handle from the square head of one of the stems e to that of the 








in any desired position ; ¢, c, c, are three stud axes fixed in the piece a, 
and having mounted on them the three grooved pulleys d, d; this 
apparatus is placed at a point usually on the headland, where it 
may be desired to change the direction of the hauling ropes, and is 
employed in place of a frame with one larger pulley heretofore 
made use of, the rope passing round the three pulleys d, d, as shown 
at e; it is easy to show that in order to give so easy a bend to the 
rope by taking it round a single pulley an apparatus of much larger 
size would be required, hence the advantage of the arrangement 
described. 

The apparatus used for supporting the rope intermediate of the 
anchored apparatus, and the engine or drum which gives motion 
thereto, is as follows :—Two curved bearers are employed, forming 
what may be called asledge; they are connected together parallel to, 
but at a distance from, each other by transverse bars or framings; 
one end of each of four rods is fixed to the two bearers, and the 
other ends come together to support the axis of a grooved pulley or 
roller on which the rope rests; hence, should the sledge or stand not 
be correctly under the rope the action of the rope on the walls or 
flanges of the pulley or roller will readily move the sledge into 
position by reason of its being capable ef rocking and sliding on 
the land. <A view of this apparatus is shown at Fig. 5; a, a, are 
two curved pieces of wood or rockers connected together by cross 
pieces b, b; these carry an iron frame c, supporting the pulley d, on 
which the rope rests, and it is kept in its place by a small roller e, 
which is put in after the rope is laid on the pulley, the pin on which 
the roller turns being movable. This instrument, it will be seen, 
will support the rope so as to prevent it rubbing on the land, and 
will still allow it frecly to take any direction towards which it 
tends, the rocker frame sliding with facility over the land. 





Tue Pirmen’s Strike 1x New Sovran Wares.—The strike of 
pitmen at Newcastle, New South Wales, has terminated. The 
masters have failed to obtain the reduction of 20 per cent. in wages, 
or to break up the Union. A concession of 3d. per ton has been 
made by the men, but then the masters undertake the wheeling, 
which is a compensation. [Not only is the termination of this 
much-to-be-regretted strike a highly satisfactory event, so far as 
the colony is concerned, but it is also no mean advantage to the 
Government and the Peninsular and Oricntal and local steam 
shipping and manufacturing cuterprises. | 

Tre Armstroncs.—Among the preparations for the American 
campaign we may note that two batteries of 40-pounder Armstrong 
guus of position, or travelling carriages, are being prepared with all 
despatch, and ten 100-pounder Armstrongs are also told off for arming 
the long sea battery at Halifax. Extensive orders also reached the 
carriage department of the Royal Arscnal early in the week for trans- 
port waggons, ambulances, sleizhs, sleds, and carrioles, the latter 
capable of carrying two men each. For the Horse Artillery, which, 
though countermanded at present, will, in the event of hostilities, 
proceed as soon as it is safe to transport horses across the Atlantic, the 
new light field !-pounder Armstrong gun, weight 6 cwt. is being pre- 
pared, in substitution of the heavier ficld-battery gun of 8} ewt. ; 
which change will enable the Horse Artillery the better to keep pace 
with the rapid evolutions of cavalry, and get over rougher aud more 


other ; g, g, are hooks, one at each end of the beam; they are for } diflicult ground, 








DAVIS’ IMPROVEMENTS IN RAISING ANCHORS 
AND STOPPING CABLES. 

The object of these improvements, by G. D. Davis and J. Davis, 
of 3, Bromley-terrace, St. Leonards-road, Middlesex, is to give 
greater security in the working of windlasses in raising anchors or 
other weights, and also in working ships’ “ stoppers.” 

Fig. 1 shows a sectional view, and Fig. 2 a plan view of parts of 
a ship's windlass, to which the improvements areapplied ; Figs. 3 and 
4 show parts separately in each of the views; a is the windlass; }, a 
cable supposed to be acting in raising an anchor or other like weight ; 
¢, ¢, c, are parts of a metal frame, between which the cable is con- 
trolled to move, and by which it is prevented from shifting from the 
smaller to the larger diameter of the windlass, or what is commonly 
called “riding” or of slipping from a larger to a smaller diameter of 
the windlass so as to cause one part of the cable to get over another, 
or what is commonly called “surging.” Each turn of the cable is 
kept separate from the other by means of the parts ¢, ¢, and to 
insure this, the edges of the parts ¢, c, c, towards the windlass are 
formed as nearly as may be to the surface of it. The parts ¢, ¢, c, are 
formed on, or are affixed to the base c!, and they receive between 
them the chocks or tongues d,d, one of which is shown separately 
at Fig. 3, while Fig. 4 is a back view of the chocks or tongues d, d, 
and frame ¢, c'. These chocks or tongues are capable of movement 
between the plates c, c, on the base c!, and they are operated by the 
lever e affixed to the axis e', which is capable of turning in bearings 
formed in the casting c', and it has affixed to it the arms e?, which 
are formed with slots e3 to receive the projecting ends of a rod dt 
passing through the chocks d with capability of moving those chocks 
in either direction. By depressing the lever e, the chocks d, will be 
caused to press against the cable 6, and thereby prevent its further 
motion whilst the ship to which the improvements are applied is 
riding at anchor. or for other purpose. In place of a lever a screw 
or other mechanical means may be adopted for the compression of 
the tongues or chocks d against the cable, and the chocks may be 
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held against the cable when the ship is riding at anchor by means of 
wedges or other filling pieces applied between the back of the chocks 
and the frame c?. By these means the necessity for the ordinary 
riding chocks and stoppers may be avoided. Fig. 5 shows a modi- 
fication of the above. In this case the depression of the outer end 
of the lever e causes the chocks d to be raised somewhat while they 
are borne towards the cable, and in this case the filling pieces or 
wedges will be applied underneath the tungues or chocks d; fis a 
pawl turning on the axis 7! with the point in position to enter every 
alternate link of the cable, and thereby prevent it slipping back- 
wards. Fig. 6 shows two views of one of the chocks d adapted to 
the arrangement shown by Fig. 5; Pig. 7 shows another modifica- 
tion in which the chocks are of a curved form, as indicated by the 
separate view, Fig. 8, and they are aflixe d to th. axis e', so that 
when the handle lever ¢ is depressed, the front part d! of the chocks 
wiil be pressed against the links of the cable to hold it. Figs. 9 andjl0 
show aside view and plan of a riding bitor stopper according to 
the improvements. ‘The cable will be passed round the upright g 
between the partsg!, g?; Ais a movable piece capable of sliding 
within the frame g*, g3, and it is operated by a lever ¢ affixed to the 
axis e!, and having arms e*, with slots to embrace the bolt 4! carried 
by the sliding piece or chock 4. When it is desired to stop a cable 
passed between the parts g', g’, the lever e will be depressed, by 
which the sliding piece will be caused to press on the cable, and 
hold it as desired. 





Tne Transport Steamers.—The expectation of war has already 
imparted a great activity to steam shipping trade. Some of the very 
largest and finest vessels, the Persia, the Adriatic, the Australasian, 
and the Parana, have already sailed with troops, and unless — in- 
telligence soon comes from Washington, many more will follow. 

Born ro Fame.—-One would scarcely have expected to find the 
birthplace of the builder of the Menai Bridge and other great 
national works in so obscure a corner of the kingdom (Eskdale), 
Possibly it may already have struck the reader with surprise, that 
not only were all the engineers described in the preceding pages 
self-taught in their professions, but they were brought up mostly in 
remote country places, far from the active life of great towns and 
cities. But genius is of no locality, and springs alike from the 
farmhouse, the peasant’s hut, or the herd’s shieling. Strange indeed 
itisthat the men who have built our bridges, docks, lighthouses, 
canals, and railways should nearly all have been countrybred boys: 
Edwards and Lrindley, the sons of small farmers; Smeaton, 
brought up in his father’s country house at Austhorpe; Rennie, 
the son of a farmer and freeholder ; and Stephenson, brought up in 
a Village, an engine-tenter’s son. But ‘Telford, even more than any 
of these, was a purely country-bred boy, and was born and brought 
up in a valley so secluded that it could not even boast of a cluster 
of houses of the dimensions of a village. ‘Telford's father was a 
herd on the sheep-farm of Gleudinning.—-Lives of the Engineers 
by Samuel Smiles. 
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ON ENTERD’ 
now give, from the Buildi: "9 
llent paper lately read | 
Architectural Association : 
And now let me rep i as to connection, what I said before as to 
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natural qualifications. I think no one ousht to proceed to educate 
himself as an architect unless he, or his friends for him, see some 
vect of his having acquaintances enough accessible 





reasonable pro : 
to form the nucleus of a fairly extensive business connection, which 
will include some tolerably influential persons. ‘To such nucleus 
your own exertions, and above all your professional successes, will 
add fresh acquaintances, while it is just possible that you may have 
the good fortune to geta connection, or to augment the one you have, 
out of the ranks of the general public. This, I think, must always 
happen when it does occur in one of four ways, either by succe ssful 
works already done, by professional introduction, by writing, or by 
competition; that is to say, first you are likely to find that when you 
have actually got a job aud done it, your connection will be extended, 
and sooner or later will come to you from persons who are person uly 

















perfect strangers, but who have seen your building and have heard 
that you have satisfied your employers. Secondly, you have a pros- 
ssif you are so fortunate and so skilful as to be intro- 


pec t of sucee 
duced to some position, either a public appointment or a post under 
the auspices of an architect of great standing, which will give you 
importance in the eyes of the public. Many, perhaps most, of the 
civil envineers get their professiou il p sition in this way, but there 
ortunities of the sort in architecture 
common occurrence. 5S it does happen ; 
ral gentlemen now in good positions 
who owe them to their having held important posts under the late 
Sir Charles Barry on the Houses of Parliament. Lastly, you may 
o succeed with perfect strangers if you have ability, and ener; zy, and 
cash, and good fortune enough to publish a really good and really 
successful book, or to gain a good competition ; but these are un- 
» methods, ¢ pe thi ily the last-named one— the competition. 
There are two other methods of getting into practice, besides that 
of “ working up your convection,” which are attractive to. the eyes 
of young men, but are, 1 believe, really of small value toa beginner, 
One is the obtaining some public appointment, the other is obtaining 
at oateige 8 y with an experienced man, Now, the truth of the 
matter is, first, that both these thing » thought so well of that no 
pectin ronec dl count on securing either ye one or the other; 
secondly, that they, both of them, are things which are extremely 
unlikely to suit a beginner if le could get them. A public appoint- 


are computratively so few op 
that the thing is not of 
as for example, there are sev 





























and, 


ment obtained early more often than not prevents a man from 
exerting himself as he otherwise would, and so commonly cuts 
short what might have been a suceessful career. A) partnership 





ction, and, for 
with mutual 


wmong archite is so seldom a lastings cone some 
reason or other, is so all bat invariably dissolved 
disadvantage after a few years at longest, that I am quite convinced 
that architecture ought to be looked upon profession no 
more suited to partner hips than the profession of a barrister or a 
consulting physician; and that the less a young man thinks of such 
a thing the be tter, Itisright, however, to add that in the case of 
public appointments the canvass for them may, in some 
indirect advantage to you, and that those of you who intend to 
practise in London will do well to try to obtain the institute cer- 
tificate of competence of practice as district surveyors, 

We suppose you now educated, with frugal habits, with your bare 
living secure, or tolerably secure, and with the knowledge that there 
is a tolerably large cirele of persous whe will know some thing about 
who you are, oul will feel something of an inclination to favour 
you rather than not when your card is put into their hands, and 
let us hope a few warm, true friends besides, and some professional 
eq uaAlnhances, 

1 think | shall startle 
longer L live the more 
looked. You must, te suee 
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ou by naming the next essential, but the 
I am conv’ wed it is one shamefully over- 
» preserv: your health and spirits. 

Providence may not have essed all of you with ath rou gily 
sound eoustitution and a cl ciful tempe sunent, but let me add, 
the comfort of thee who m y be cons itutionally weak, a see a 
reference to the have and the t» toise. It urs that the 
mere fact of having learned the vol 
themselves proves the means success 
under labours which the vunter 
intemperate zeal, and under which they succumb, 

Thoroughly good animal spirits, however, with industry and 
tolerable abilities, are an almost infallible guarantee of success in 
life, and these can only be preserved by keeping the body, and, let 
me add, the mind too, in health. 

If-avy of you are in danger of destroying your health by excesses, 
in the ordinary sense of the term, I do not think any warnings of 
mine will stop you or check you, and IT shall, therefore, say no more 
about that matter, At some period of life, however, many well- 
disposed young men are in danger of undermining bodily, and 
mental health, partly by excessive labour, partly by 
study or work, 
extremely hard, or are likely to do so, 
detinite 
thus 
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with a furious 


more 


soTmetimes 
irregular and wnsystematic 

To those who are working 
let me earnestly recommend two rules— first, 
recreation; secondly, to become, at least for 
labouring, as systematic as possible, 

Let your recreation, as far as possible, be the opposite of your 
work, so as to supply what the other does not afford. Your work, 
as architectural students, will be sedentary and will tax the | vi iin. 
I know no recreation so thoroughly suited to refresh the brain by 
rest, While it invigorates the body by exercise, as rifle drill—and 
your rifle drill will have this advantage over anything else you can 
adopt, that it occurs with a regularity in itself bencticial, while it 
has an importance attached to it which will prevent your feeling 
you can easily abandon it, or feeling that sort of false sifame which 
would cause many men to dislike to break away from friends or 
work, for the sake of betaking themselves to some ordinary amuse 
ment. You can say to yourself or your friends, “1 must go to drill 
now,” When you hardly could say, * T must be off to my row on the 
Serpentine, or to my cricket-club,” with so good a grace. 

Above all thing to preserve 
brain, and make it an invariable custom never to go to bed when 
working hard, no matter how late it is, without first breaking 
f your thoughts. What IT mean is this, do not gy straight 


to secure some 


the time they are 














s take care seasons of repose for the 





you are 
the currento 











from your drawiug-board or your note-book to bed, even it) you are 

le to sleep, without spending about ten minutes — that will generally 
sutlice, and more will ar bbery of your night's rest—-in something 
that willturn yourtmind into therchannel from vourstudies, suchas 
chat with a friend, a glance at a poem, or a Lewspaper, reading a 


scene from a play, or a cha, ter from * Pickwick,” or looking throug] 

an old sketch-book. Obse ving this rule, one well known 

students, will often preserve you from a sense of exhaustion, head- 

em and general fatigue, when you rise in the morning, by pro- 
‘uring you undisturbed sleep, 

Never allow yourself, when working hard, to think of your work | 
at mealtimes, and avoid reading at such times, but, if you can, get 
some one to talk to, and, as a general rule, never cut yourself off 

entirely from friends and society, even when most busy. 


arog 





Always, when you have the control of your own time, makea plan 
beforehand at some quiet moment say While you are dressing—of 
how you will ay propriate your tink for the day, fix it in your mind, 
and act upon it throughout the day. ; 

Lastly, let your habits be re ular, and, 











early; andifyatter all, you tind your health | 

all that vou hold ‘dear, throw up Work, prosp 

sucrifice Vears, UW hecessarv, sooner Peal Vour presen 

Whatever it may | t the exp nse wower of going 
here is one other burden which »trving to the 

too much work— and that is none at all KReware, mo 

that, especially w 1 you first commence business, and 





provide employment of one sort or another for yourselves, aud take 
care, tov, that you do whatever comes to your hand as b riskly and as 


expeditiously when little employed as if you were full of occupation. 


Dec. 27, 1861 














sei aa Pree aaa 
A 1 ne d vork is easily acqtired al 
such t especially if health o rour have been previously 
impair wk—it is a most injurious habit, and it is one 
that ¢ oa ends > shaken off. . 

The next thing [ have to observe is that you must have an office. 
No one will believe you have really s ill you have an office of 






your own—a manifest place of busi in with y your name on the 
door. And if you are so lueky as to get a job to do while you are 
st ll an employe, my advice is, ran out and er a place of business, 
and order a brass plate the same afternoon, certain that for one 
thing given you under such circumstances hali-a-dozen have been 
withheld, 

Young men often faney that while working in other offices they 
may very well manage to get work on their own account, and some- 
times arrange with their employers to allow them to doso. Ifa 
man really feels une ‘ae to commencing practice, just at the time 
when such an event occurs, he may, if his client concurs, of course, 
earry outa building in this way, but he works at an immense dis- 
advantage, and loses more than he dreams of. 

If you really expect to get business, you ought to have a regular 
rooms of your own. It may be immediately near to or 
roof with an architect for whom you may continue 
sanctum, 














rooln or 
under the 


same 






to work; bat you ought have some place, your own 
| where your own name is on the door, where your client comes and 
sees you, not perched on somebody else’s high stool, but sitting in 
} your own easy chair, at your own table, and where he, however im- 


, takes for the time being the place of second 


room. 





portant he may l 
| Importance in the 
This is what you must aim at. If pecuniary considerati: 
| taking an office impossible you must in this, as in many other things, 
do the best you can, but let nothing short of impossibility induce you 
to think of really beginving practice in another man’s rooms or in 
your own private house. 
The situation of your office is a question of importance, but one 
| on which [{ think you must be guided by your own judgment, the 


nus make 

















| advice of friends, and cireumstanees of the « ‘ase, Thore than by auy 
general rules T could suggest to you. The only rules [can give 










ave that you should see that t the approach to your rooms is reason- 
ably ood, and that that th vey are Within e: reach of the persons 
you think most likely te it you on bus anil if they ina 
Heighbourhood where other nof thes » profession have rooms 
so much the better. 

In all this, as in all that follows, you will, I hop 





protess 
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especially 
While rr j 
ce, Whatever it be, the most serious con- 
however, ask advice sibility 
when you have no intention of following it 
and never, if 
ish him 


tunate as to have no wise friends, 
advise you, Nur so Wniwise as not, 
meut, to give their ad 
sideration. Never, 
of your following it, o 
unless it squares with some project already settled ; 
possible, let your adviser kuow in which way you would w 
to counsel you, till after he lias given his quite unbiassed opinion, 

When you get your office and your professivual ci , there can 
ono harm in yout announcing that you have started ‘by 
upon, or writing to, every person among those whom we have 
re red to as forming your actual or possible counection ; for I pre- 
sume you by this time to have acquired the power of conducting an 
interview or writing a letter creditably. 

Do not goin an abject way to beg for business, but in a manly 
straightforward tone Let your friends know that you have 
menced practice, and that, if they choose to entrust you with works, 
you will be very glad to do your best for them, and are willing to 
believe that your best would vot be altogether a bad thing. This 1 
think you should do at first as widely as possible; by this I mean, 
send to every one you possibly can think of, because, unless you 
change your office and send round a notice of that fact to all your 
connection, | think your future applications to them should be specitic 
not general, as [ will presently explain. Here let me add that if, 
either in the business of first spreading the fact of your having 
started, or in any future effort you can enlist the xl offices of 
some of your lady friends, so much the better for you. Women 
make much better partisans than men, and if you can get the assist- 
ance of one clever woman, occupying a good position in socie ty, she 
for you than half-a dozen men. * 

, that to a a professional man the good offi 
ustarting fund 
ss; and a posses- 
but which, 
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will do more 

Here let me 
his friends are exactly what capital is to a merchant—; 
whieh will de the magnitude of his busine 
th, squandered or misused, is irremediably lost, 
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well employed, vr ode itself on a constantly extending sea 
incre inc, 

Avoid going to friends after your first start, still more toa 
ances sr munections, with a mere general wish for them to give 








you business; try, if you can, to have a detinite th ng toask, and to 
that you may with a tolerable grace add some general notions if you 
like; but few men, especially men of station and much occupied, 
like to have the double duty put upon them of helping a rising man, 
and of finding out how to he Ip him. This will be often difficult for 
you, and any channel of information as to proposed works or 
business should be conse jue tly carefully cultivated; | I am 
quite convineed that, as a gener il rule, the best fh itroduc tions to the 
most influential men will avail you nothing, unless you know what 
to ask them for. 

Again, avoid annoying your friends with applications about things 
that are not likely to suceeed. Men are very apt to give their 
friends a great deal of trouble about competitions; this has the good 
result of interesting them for the time being in yourself and your 














work, but seeing that you are almost sure not to get the competition, 
it connects you in their mind, especially if often repeated, with the 
idea of non-success. This is a great evil, I believe usually much 
more injucious than the having interested them is advantageous. 


On the otser hand, if you want information, or if you want he p 
in a matter where you think suce: 
applic ryou at all think 
Information from too maauay quarters 5 
of a matter so long as any uncertainty 
that it is just as advantageous to 
thing, and then for you to g 
him to help you and for you not to get it. While 
him of your success, and thanking him for his aid, 
h im think better both of himself and of you, and 

ad of we ~~ ning your position in his esteem. 


ss is within your reach, make more 
you need. You can never get 
you can never make teo sure 

exists. And remember this, 
Lto help you toa 
sous for you to ask 
are telling 
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1 ‘Oomph aints about misfortunes and wan 
Lice ! ve ed keep that (o yourselves , 
eis ay y of the matter being set right. Th 
publie has po sym] Ill-used men, ana the pr 


less ch 


your connection are your public. You may be 


your successes be known; only, do so with dise 





will come to suppose that success is so unusual a thi } 1 
you don’t know how to make en 1of it when it does chance to 
come, and will feel a kind of contempt for you. 

habitual success will, however, be most advan- 
re to obtain it; and, although there 











| <A character f 
tageous to you, if you can manag 
is something unreasonable in the public feeling 

ful men, it would not be difficult to show that there is alsoa guod 
| deal of ground for it after all. 











| Before passing from the subject of 1, let mea my 
| conviction, which goes, | believe, contri opinions he id 
many of the younger men here, that the n sive 
tial connection will 1 fan succeed if he sn 
1 I i ¢ evel } 
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method as the ea , or the best, ais possib »to any of you, 
yet it is certain that some men can de: andean build, who cannot 
draw, just as there are farmers who are unable to measure, to cube 
dimensions, or even to tell you the weight of a cubic foot of hay, 
and who yet can walk round a hay-stack, and consider it, and tell you 
toahundredweight how much he 1y there isin it. I — you will 
reply to me that the non-drawing architects get their buildings de- 
signed for them, and I admit that they get them drawn; but I also 
know that in many instances the buildings thus done are far superior 
to what the draughtsman could have executed alone, and that that 
eo is due to the regulating and inspiring mind more than 
to the executive hand. Again let me add that in practice there is 
something more than draughtsmanship ; that uprightn ss, business 
talent, extended information, familiarity with prices, with materials, 
with foundations, with constructions, and with workmanship, 
knowledge of the laws re li iting to buildings, and of local customs, 
acquaintance with the value of property and the modes of turning 
it to account, general weight of character, intelligence, activity 
sagacity, and a hundred other things, oe to aman 
that, before you can prove connection alone to have succeeded in 
making a fool rank as an architect, you must in lee whether or not 
the men you have in your eye, when you make the assertion, are 
not highly gifted in some or all of these re spects. 
And if you make such inquiries, you will generally find that you 
ht rather to admire than object to the successes of men who 
have had, as best they can, to embody their architectural concep- 
tions without the unspeakable advantage which you possess in 
having the command of the pencil. And you will find, too, that 
those men who you think have got on through connexiun only, to 
the exclusion of personal fitness, are often the very men whose 
probity, trustworthiness, and skill have retlected the highest honour 
upon the profession, disgraced as it at times has been by the un- 
business-like methods, the fallacious estimates, and the deplorable 
blunders of some men who ought never to have forsaken the 
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rin favour of success- | 





\‘ ty is to deslats a to > build ; ; and thounh 1 aS not recommend the 


T square and the colour-box for the more arduous realities of the 
Comunittee-room or the scaffold. 

Depend upon it, then, that your connection will float you and 
start you, but if you have nothing in the shape of skili and know- 
ledge to justify your friends in continuing ti et at you, they will 
SOO 4 you, and will not be easily persuaded to give you a 
second trial. 

I now come to the qu 






estion of competitions. Your connection 
will no doubt procure you invitations to limited competitions ; 
these you ought uniformly to accept where possible. You ought to 
treat -uch competitions with some of the respect due 





to actual com- 








missions, as you may through them succeed in getting better com- 
missions put into your hands than you emis could hope for 
otherwise ; while, if unsuccessful, you have at least had the oppor- 








skill and your diligence to one 
Who will perhaps have been 


powers before employing 
proyln; 


tunity of giving a proof of -your 
acquaintance, if ies to more than one, 
glulof this opportunity of testing your 
you on private matters. 

As to public competitions, I haveta very poor opinion, of them as a 
y are of great value to “ou on other 
accounts, but of small worth in that view. By all means, neverthe- 
less, compete, and fill up all your spare time with compeing, but 
not becatise you will be like ly to get business directly throug gh it. A 
competition is an admirable training for you; you hardly know 
your own strength or weakness except through it; it is the best of 
all preparations tur actual work, and is a first-rate mode of prevent- 
ing you from gnawing your heart out while you are waiting for 
business to come in, and, at the same time, of really improving you, 
while there is just chance enough that the competition may be a fair 
one, and your design may be chosen, to prevent your feeling you iare 





Meas of getting practice 5 they 



















quite losing time. At any rate, it will afford you good prac ice 
in the art of bearing up against disap) iutments, and hat 
is an art you will need to exercise in the first years of your 
practice. But never put a public competition in the place 
of private work; and if a commission comes in at any time, 


which, if executed, would prevent your completing a set of com- 
petition drawings, throw the competition overboard at once and 
unhesitatingly. 

If you have interest, and may honourably use it, do so; but no 
competition is worth the damage you will do to your own moral 
sense and character by making adishonourable use of interest, or by 
submitting a mendacious estimate. 1 do not mean to say that such 
underhand methods are not of use towards securing a competition ; 
quite the contrary, in tive cases out of six they carry the day. But 1 
do say that | believe, in the long run, a practice founded mainly 
upon unfairly-gained competitions is certain to break down, and for 
tluse simple reasons — first, that the man who repeatedly resorts to 
underhand methods becomes, in his very nature, untrustworthy and 
dishonourable, and that stage once reached, his fall is only a question 
of time: and that, secondly, it does not seem to be the rule that 
Divine Providence will allow any dishonest man or undertaking 
permanently to prosper. 

















Iron v. Stone.—Some time since the Corporation of London 
expressed their willingness to receive from engineers designs for a 
new bridge over the Thames, and it will be gratifying to our readers 
to learn that, of the twenty who responded, fifteen prefe rred iron to 

The majority ¢ of the engineers proposed a bridge of tive 
but the committee appointed to make the se lection chose 
ge’s design for an iron bridge with three arches, the centre 
a span of 28uft. Iron brid admitted to have the 
ge of being less costly, capable of being more speedily 
vd, and of adinitting of a causeway more nearly horizontal, 
We believe that, both for be: auty and utility, i iron bridges may easily 
be made to surpass stone, and trust, therefore, that the choice of the 
committee will meet with general approbation, Mr. Page proposes 
that his arches should rest upon solid granite piers, and estimates 

£245,000, a sum which could, it is said, be readily met 
oan rents of the Bridge Ilouse estates. — Mining 








rranite. 
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Derence or Liverroot.—At the last meeting of the Mersey Docks 
and Harbour Board Mr. Hubback said it had been si sted that 
he should bring forward a subject of great importance— the defences 


lection of the board that, in the 


of the port. It would be in the recoil 
continental nations 


summer of 1859, when our relations with some 








were lot on a very satisfactory footing, a defence committee was 
formed from members of that board to consult with Town 
Couneil of Live ~ he Commnissioners of Birk Very 
important communi took place between t committee aud 
the War-ottice. Che. board Were aware that the community was at 





present very anxious as to the state of our relations with America, 
and that the Defence Committee, being efefe, could not act in a case 
of emergency. He had learned from the Mayor, within the last few 
days, that his had been in communication with the 
Admiralty on the subject; and he had now to ask the board 
hat the Defence Committee be re-appointed, with power to 
communicate with the Liverpool Corporation and the Birkenhead 
Commissioners in the event of any emergency. In conclusion he 
moved the i a intment of the Defence Committee, consisting of 
Messrs. La I.P., James Holme, Graves, Tobin, Charles ‘Turner, 
M.P., and Hukbeck. Mr. Forwood asked if it was nota fact that the 
port Was in a state as deleuceless as it was in 1859. The board had 

i nothi 
rtin the m Was just as defenceless 
waird seconded the motion, and expressed a 
ppointed, there would not be the 





worship 









still the 





Croverhmicht had Gone 





hingd 
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>» U the comin ittce Were re-appoll 

ieacy that there had been in stating what the board thought 
et for the defen [ port. When the committee was 
originally appointed gentlemen lact Ume alter Ume, but came to 
the d ion not to mak ret ation. Now, the comnuttee 
should ¢ ier the 1 thi gh and state what, in their 
opinion, Was the best t done for the proper det nee of the port, 
and press it upon the attention of the authorities, The motiou was 


agreed to unanimously. 

















Dre. 27, 1861. 


THE ENGINEER. 








LETTERS TO THE EDITOR. 


(We do not hold ourselvesresponsible for the opinions of our 
Correspondents.) 


GIFFARD’S INJECTOR. 


Sir,—I send you a few details concerning Giffard’s Injector, and I 
trust that the interest this ingenious invention has excited may be a 
— ient excuse for my soliciting a place in your columns. I have 

based my calculations solely on the condensation of the steam by 

the feed-water used for its condensation, and the ‘y are intended to 
show that the velocity v of liquid jet, and, consequently, its effect 
(m + M)r*, on entering the small section s of receiving tube, is 
greater than that due to the outflowing stream of water from boiler : 
m and M being respectively the mass of steam and that of water used 
to produ ce condensation. 

Ya or two preliminary remarks, which I venture to mi: ike, may 
be found by your readers of some use in explaining certain pecu- 
liarities in connection with the Injector, 

After condensation it is clear that we must have the rela- 

ion—m V =(m + M) vr. 

V being the velocity of steam from boiler under a pressure ¢ 
a atmosphe res. 

In substituting the weights for the masses we have— 


pV=P+P)v 
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P =p ¥ a 
= 
Hence, eve 
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Thus then, we have a relation established between the weights of 
steam and feed-water used to produc e condensation, and the 
Velocities of steam from boiler and liquid jet flowing into boiler. 
Moreover, this relation is not true solely for one particular pres- 
sure of n atmosp heres, but exists for all pressures, inasmuch as the 
same we ¥ é riven temperature is ne ‘essary to con- 
ven weight of steam flowing into the atmosphere. It is 
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P 
clear that > will vary according to the temperature of feed- 


water, for, as the temperature is increased, more water is necess 


to effect condensation. 
> 





The least value of which is possible will correspond to a 
p 
temperature of feed equal to 0 deg. centigrade; then the velocity of 
jet will be at its maximum for a given pressure in boiler. 
The jet will be at its minimum veloeity when the feed- water is 
at its maximum temperature. 





> 
For a given temperature of feed-water, the relation will vary 
) 
with the temperature to which the liquid jet is raised. 

Hence we conclude that the higher the temperature of feed- 
water, the less effective the injector for a given pressure. 

Now, it is evident that the weight of steam to be condensed 
depends on the section 8, at the extremity of steam cone; and, in 
order that a continuous flow may be effecte d, it is neee ssary that the 
small section s of receiving tube be sufficik utly large to admit of the 
liquid jet, composed of steam and water used for condens:tion ; 
and, moreover, in order to get the best possible result from this jet 
the section s ought to be no larger than necessary for this admis- 
sion. But as the section of jet, whilst flowing through the atmo- 
sphere, just before entering into the receiving tube, must vary with 
the quantity of water used for condensation, we conclude that s 
ought to vary also with respect to S, with the temperature of feed- 
water, and for the same t mperature of feed-water with the tempe- 
rature to which the jet is raised. 

Thus, for a given temperature of feed-water and a given tempe- 






$ 
rature of jet, the relation — will be the same for all pressures, but 
s 


ought to vary with the temperature of feed-water. 

M. Giffard has, no doubt, found that to vary the section s with 
respect to S would give rise to great complications, and he has been 
obliged to establish a fixed relation between S and s; so that, at a 
maximum of feed, and for a certain temperature of feed-water, the 
flow into boiler will be continnous; and he recommends not to 
exceed this temperature, For, knowing that he loses in power by 
the injector, when he makes the section s too large with respect to 8, 
he cannot conveniently provide for great latitude with respect to the 
temperature of feed water, and secure, at the same time, a sufficiency 
of power to overcome the pressure in boiler. 

Fortunately, though the section s in injector cannot possibly be 
less with respect to S than the natural section of liquid jet flowing 
through the atmosphere, it may, without preventing the working of 
the injector, be, within certain limits, larger than this natural 
section; and this property gives rise to all the variation of feed 








The relation 5; established for a maximum of 
s 

feed, represents the power of the injector; for the smaller s is with 

respect to 8, for a given pressure, the greater is the velocity of jet. 

We find, by experience, that the power of the injector is always 
greatest for any given pressure when the steam cone is full open, 
for then the section s of receiving tube is, as nearly as possible, 
that of the jet entering it. If, by the steam spindle, we diminish 
the section S, then the section of jet t, being less than s, and the 
pressure to be overcome remaining still that of boiler multiplied by 
8, itis clear that the po er of this new je t to effect introduction will 
be less than in the former case, even though the velocities be the 
same in the one case as in the other. 

Therefore, we see that, in order to obtain the best result possible, 
the section s ought to vary with respect to § for a variation in the 
quantity of feed at a given pressure. 

I shall now si abn it the question of velocity of liquid jet to caleu- 
lation, and, in doing so, I shall base myself on the relation already 
V-—v 


2 and a relation which connects the quan- 


that is possible. 




















P 
established, =3 
Pp v 
tity of water necessary to produce condensation of a certain quantity 
of steam, with the t eratures before and after condensation :— 


P(@—t) =p (650 —71) 














6: 50 being the number of unities of heat contained in 
y steam ¢ = temperature of feed-water before 
n uperature of feed-water after condensation. 
temperature f in injector is, of cou e, cay ble of variation within 


experimenting on a No. 4 Inject or at the 
noti that the temperature @ of jet was 81 deg 
temperature ¢ of feed-water* equal to 35 . centi- 





centigrade for ¢ 
grade. 
The pressure in boiler wasthree atm spheres 





The velocity of water 
out of boiler into vacuum under the pressure of three atmospheres is: 
yi = he 2Qgh= y 29 10350 X 4 atmosph. = 


1,000 kilog: 


28°5 métres per 


second. 








e atmosph l 
ight of a eubi \ 
of ™ i a6 n limeéti . 
phere at three atmospheres effectiv 
s per second. 
bic metres per second of steam 
1 cubic n » of steam at atmospheric essure Weig} "59 kilo- 








grammes; therefore, the weight of am passing per second into 
at aimsphe re through steam cone is 0°079 Kilogrammes. 
Dut the quantity of water necessary to ‘condense 0°0079 kilo- 


389 





_grammes of steam for a temperature of jet equal to 81 deg x. centi- 
grade is— 


00-0078 & 569 


P= = 0103 kilogrammes, 
43 ‘ 
Vr 
therefore, in this case, — = 13:2 is the relation of weight of steam 
to that of water. P 





> d . 538 — » 
But, P = » et =——— 38 _ - 
Pp v v 
P 538 > 
therefore, = ————. = 38 mitres per second 
1841 


is the velocity of jet. 
If the feed-water had been at 20 deg. centigrade, instead of 38 deg., 
then— 
nae ’ - 
vy = —"”” _ — 52 mitres per second. 
93 +1 
It is evident that the liquid jet cannot attain a temperature greater 
than 100 deg. centigrade. For a temperature of feed-water = 
20 deg. we should have in this latter case, supposing it practicable, 
P (100 — 20) = p (650 — 100) 
P = 0-054 kilogrammes. 
p Ty 0 
But, © eee ae ee oe 69; 
P v U'0U08 

538 
+1 
which is the greatest possible velocity that the jet could attain even 
theoretically under the pressure of three atmospheres, with feed- 
water at a temperature of, 20 deg. centigrade. 

In practice it would be impossible to raise the jet to 100 deg. 
centigrade, and consequently this velocity of jet could never be 
attained for the pressure of three atmospheres ‘in boiler; but it is 
clear that the nearer we can approach this temperature the greater 
will be the pressure that the injector will overcome. We suppose, 
in these caleulations, the density of jet equal to that of water, which 
is not quite correct, but in representing by D! the real density, then 
the velocity which the jet must have in order to overcome the same 
pressure as before must be greater, and equal to 





therefore, v= == 68 metres per second, 


9 D 
pt 
If we had a pressure in boiler equal to twenty atmospheres instead 
of three, then 


Vi= y 2y 
the velocity of outflowing stream of water from boiler into vacuum, 


V= J e 13350 *K 20 ? P 
“J — = 659 metres per second, 


Yodo 





xX 21 at 
10uu 





= 65 metres per second, 


the velocity of steam from boiler at same pressure. Then 
# 2° X 699 metres = 0-0165 cubic metres of steam per second 
flowing through steam nozzle, which weighs 0-097 kilogrammes. 
Then from the relation P (100 deg. — 20) = p (650 — 100) in sub- 
stituting p by its value 0°0097 kilogrammes we have P = 067 
kilogrammes, and from 

= V 

P v 
we conclude that v = 83-4 metres, which is the maximum value of 
velocity of jet for a temperature of feed-water equal to 20 deg. 
centiy 





ade. 
R234 

In this case ae 1:28 is the relation betwixt the maximum effect 
of jet to that of outflowing stream from boiler. In the ease we have 
examined, with a pressure only of three atmospheres, the relation of 
maximum effect of jet to that of outflowing stream of water from 

. 68 . » — 
boiler was _ == 2-4; therefore we see that this relation dimi- 

Zoo 
nishies as the pressure in boiler increases. And this we might have 
concluded from our knowledge of the properties of steam under 
different pre ssures ; since, on the one hand, the re ‘lation between the 
velocity of steam aan pressure in boiler decreases as the pressure 
increases; and, on the other, the velocity of outflowing stream of 
water from boiler is in direct proportion to the pressure. 

According to Mr. C. Comie’s theory of the flow of steam, T have 
underrated the effect of the i injector in my calculations. He asserts, 
and I think with good reason, that it is incorrect to assimilate the 
flow of steam to that of water, and that, consequently, the 


veloc ity ‘= =f % 


in boiler at pressure cited is inferior to the real velocity, 
which he estimates at a mean proportion between the velocity due 
to pressure without expansion and that due to pressure w ith total 
expansion. 

Ile considers each molecule of steam endowed with a certain 
velocity, flowing independently, and capable of expansion, even 
within the pipe which conducts it into the atmosphere; and, con- 
sequently, according to this theory, we should have shout the 
extremity of steam cone of inje ctor a density of steam less than that 
in boiler, and, hence, a velocity into atmosphere greater than what we 
have considered above. 

Of course, this being the ease, the velocity of jet will be also supe rior 
to that we have caleulated in the fore; going « eX: unple s, and the effect 
of injector superior to the results of our calculations, based on 
assimilating the flow of steam to that of water. Moreover, the 
éffect due to this expansion increases with the pressure. So that 
we have the effect of injector over that due to outflowing stream of 
water from ‘ iler depending on two circumstances: decreasing as 
pressure in boiler increases from the causes first enumerated, and, 
on the other hand, ine reasing with the pressure, on account of the 
increase in power of expans ion of steam. Experience proves that 
these contrary effects result in a diminution of effect of injector as 
the pressure increases; but of course to a less degree than our cal- 
culation wove indicate. CLIFTON SHIELD, 

Manchester, Dee. 24th, 1861. 


THE LOCOMOTIVE ENGINE. 


_ 0 % in which d equals the density of steam 














Sin,—In one of our local papers—the Northern Daily Express— 
of the 19th inst., we were favoured with a lucid article on “ Stephen- 
son and Co.'s Engine Works,” Newcastle. It appears not only 
aleulated to excite the wonder of the community as to their extra- 
ordinary locomotive and other engine-producing capabilities, but also 
to strengthen and give plausibility to the widespread fallacy, so 
sedulously propagated by 5. Smiles and others, that “ George 
Steph enson was the inventor of the locomotive « gine, i 

The success of the loe smntite no doubt laid the foundation of the 
railway system— hence the desirability of the public being correctly 
informed as to the inventor or inventors. ‘Yo furtherthe ends of 
truthand justice | have, in certain quarters, propound d the question, 

{ 














“What is the basis of Stephenson's claim ?” but have 
always failed to eli 1 negible in the slape of answer, at 
which I 1 i od Vithist li uu carly association 
with the locomotive, and from whens ! ‘ its con- 
siruct ' e! iL & t cou my utter inability to 
divin » What gre { tephenson is to be entitled the 
inventor. Perh itor, some of your readers cau tell me, 
and name what parts are the ] lucts of h chius ? Respectin 

the capabilities of the establisliment, as set forth in the Northern 
Daily Express, no doubt 2,000 wen, with efficient steam-propelled 
inant may, iu a manufacturing point of view, produce 
astoundis ts, but making pins for the million, and scattering 





them broade: 
nor developing its utility. 


st over the earth’s surface, is neither inventing a pin 
Joun W. Lackworru. 


MISCELLANEA. 

THE proprietors of the Pernambuco Railway have resolved to 
raise £100,000 of additions] capital. 

Tae Italian Government propose to raise a tax on the conve 
of railway passengers and goods at high speed: 

Tne Solent Sea Steam Packet Company advertise for sale their 
boats, now working between Lymington and the Isle of Wight. 

Tue Master of the Rolls has granted an injunction restraining 
the Lambeth Bridge Company from using, for the purposes of the 
erection of their bridge, the plot of land, stairs, and causeway 
known as Horse ‘fe rry “Stairs, Vestminster, the property of the 
“Poor Watermen.” 

Jupaine by what can now be seen the interior of the Exhibition 
Building will be dark and heavy. The cast iron columns under 
the picture gallery ought not to have been required, and are, more- 
over, very Tad examples of casting. The posts sup porting the 
roof of the annexe appear to have taken a decided “list” towards 
the west. 

Tue Liverpool, and other shipowners, are exerting themselves to 
arm their ships, in view of the probabilities of war, A large num- 
ber of Captain Blakely’s rifled guns, left on his hands on the pro- 
mulgation of the late proclamation, hage already been taken up for 
this purpose, and a constant demand exists for more. 

Apiary orders have been received at Chatham for a trial to be 
made at that establishment of a new plan submitted to the 
Admiralty, the invention of Mr, Daft, for coppering iron ships by 
separating the copper from the iron by means of vulcanised india- 
rubber sheets, with fastenings of ebonite. A trial of the invention 
is to be made on the bottom of one of the iron mortar floats used as 
a lighter at Chatham. 

Neeoriations are going forward for the amalgamation of the threo 
principal Canadian lines, the Grand Trunk, the Great Western, and 
Buffalo and Lake Huron, They represent 1,600 miles in the aggre- 
gate and about £20,000,000 of capital. It is intended that they shall 
a as one company, under a permanent arrangement sanctioned 
by Parliament. At present-these lines compete for the traffic, and 
separately give away a large portion of the tratlic to other competing 
lines. A profit can yd be obtained by acting together. 

Tue Liverpool and London Fire aud Life Insurance Company 
have issued their usual yearly “almanac,” preceded by full details 
of the constitution and business of the company. This is not a 
* limited ” association, and, although paying good dividends, is com- 
pelled by its charter to have a reserve of £200,000 before paying 
more than 5 per cent. The amount of invested funds ou December 
Bist, 1860, was £1,259,826, and the oe *s annual revenue 
exceeds £550,000. It has offices at 20 and 21, Poultry, London; 
61, King-street, Manchester; Dale-street, Live rpool ; ; and in Shef- 
field, Glasgow, New York, Montreal, Sydney, and Melbourne. 

THE screw corvette fattesnie 21, has been tested at the Maplin 
Sands, with a mean speed of 13:3 knots an hour, The engiues, of 
400 nominal horse-power, werg constructed by Messrs. Ravenhill 
and Co, At the time the trial tgok place the vessel had to contend 
against a very strong gale, notwithstanding w hich the results were 
most satisfactory — viz., mean sped, i3°3 knots per hour; revolution 
of engines, 86; pressure of steant, 20; vacuum, 20; with half boiler 
power, speed, Lid55 Knots; pitch (Grifliths's screw), 23ft. Gin., 
variable from that to  6ft.; diameter of screw, 16ft.; foree of w nd, 
7. The vessel has accordingly proved herself to be one of the fastest 
ships which has yet been tried in these waters. 

Lorp Patmerston made a promise to the House of Commons, in 
the debate on Mr. Vivian's motion for a committee of inquiry into 
the merits of the Whitworth and Enfield rifles, that the subject 
should be properly investigated during the recess, Tis duty the 
noble Lord would seem to have undertaken in some measure him- 
self, if we may judge from his recent visits to Hythe and ohvebury- 
ness to see the practice with the W hitworth ritled guns. The 
result of the investigation is an order that the manufacture of some 
Whitworth rifles is to be commenced forthwith at Kutield, according 
to Mr. Whitworth’s pattern, The rifles, When finished, are t+ ve 
distributed among various regiments of lufa..y. With rega d to 
Mr. Whitworth’s ordnance, a number of tus rifled uous are forthi- 
with to be tried in the ordinary use of the service. 

l'une tratlic receipts of railways in the kingdom for the we k 
ending the Mth o: December amounted to £600,120, and for the 
corresponding week of last year to £511,090, showing a decrease of 
£5,975. The gross receipts of the eight railways having their 
termini in the metropelis amounted to 5232,d24, and for the 
corresponding week of 1st0 to £231,538, showing 
of £956; the increase on the Eastern Counties Railway amounted 
to £359; on the Great-Western, to 4402; on the London 
and North-Western, to £63; on the London, Brighton, and 
South Coast, to £409; and on the London and South-Western to 
£659—total, £1,922. But from this must be deducted £800, the 
decrease on the Great-Northern, £72 on the London and Blackwall, 
and £59 on the South-Kastern, together £936, leaving the increase, 
as above, £96. ‘The r sovipts on the other lines in the United 
Kingdom amounted to £272,598, and for the corresponding period 
of last year to 279,557, showing a decrease of £6,961, from which 
must be deducted the increase on the metropolitan lines, leaving 
the total decrease £5,975 as compared with Lov. 

Speakine of railway improve ment, Mr. William Bridges Adams 
says, in a letter to the “ Society of Arts’ Journal :"—* Lt is not difli- 
cult to show categorically the many points that are mechanically 
wrong, nor to set forth the mechanical remedies, Jt would not be 
difficult to construct a light and effective train, free from oscillation, 
and nearly free from vibration, and equally easy to the sensations 
whether loaded or unloaded, but the first thing would be to catch a 
railway authority with power and will to carry the principle into 
effect, and the next thing would be to satisfy raiiway directors that 
their existing steck would not be damaged by a superior class. And 
it would be important also to work with such a train on a line with- 
out connection with other lines. ‘This will come to pass when lines 
shall be constructed wholly for the transit of passengers and not of 
goods, one of the essential conditions of safety with respect to transit. 
One-fourth of the present dead-weigit of trains will suffice when 
the chances of ‘ pitehing in,’ arising chieily from fast and slow trains 
on the same line, in rapid succession, are removed. Whatever may 
be said of the advantages of a heavy engine in increasing power, it 
is quite clear that dead-weight in a train must be a disadvantage. 
Axie-friction is 4 1b. per ton ; whee I-friction at low speeds runs to 
7 ib. and 8 Ib. and at high speeds to 2+ 1b. and 25 1b,” 

‘Tue following appointine..ts of naval engineers have been made 
since our last:—F. W. Sutton (A), chief-engineer, transferred from 
ud to the Cumberland, as additional, lor service in the 
Vixen; J. C. Sanders, in the Forte, promoted to the rank o} first- 
class assistant-engineer : D. Garwood, in the Leven, promoted 
to the rank of first-class assistant-engineer; A. Hindmarsh, in tho 
Urgent, promoted to the rank of first-class assistant-engineer; 
lt. Dillon, in the Gorgon, promoted to the rank of first-class assis- 
tant-engineer ; J. Boswell, in the Indus, supernumerary, promoted 
to the rank of first-class assistant-engineer; KR. D. Champion, in the 
Rifleman, promoted to the rank of first-class assistant-engineer ; 
I. Gundry, in the Megwra, promote “<i to the rank otf first- 
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class assistant-engineer ; W. Rumble, in the James Watt, pro- 
moted to the rank olf acting lirst-Class assistaul-cupineer 5 
bh. Broel , engineer, to the Vizilant; CU. Jackinan, acting lirst 

aut-cuineer, to the Viguant; William Haimioud, second- 
class a-sistant-enginecr, to the Vigilant; aud J. 'denkins, acting 
second-cla ssistant-cugineer, to the Vigilant; Abrui Gray, pro- 
moted to acting first-class assistant-euginecr in the Arrosant; 
bb. Crichton (A), coutirmed a8 secold-clas> assiptant-engineer lu tac 
Edimburch: and Edward Watson, acting second-class assisiaut-cngi- 
neer, to the Asia, as supernumerary. Lhe following appoitine nts 
will be made on the Hanuivai being paid off s— Lhoaise Builivns, 


i engineer to the Asia, for the slauntba; J. vag AP b-Gias 
assistant-engineer, to the Fisgard, as supernumerary; V, Miller, 
second-class assistant-engineer, to the Fisyard, as ys ecihine rary 5 
B. Carr, second-class assistant-engineer, poy ‘the Indus, as supernu- 














Darlington, December 25th, 1861. 
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WRIMBAULT. 





WE give an illustration of the steam gun, the original invention | steam being worked at 3,000 1b. per square inch, which is 


of which was made by Mr. Jacob Perkins. In its present form the 
“gun” is made by Messrs. A. M. and L. Perkins, of Francis-street, 


Gray’s-inn-road. The steam generator isa coil of pipes, C, C, the | 
' 


but about one-tenth the pressure which the small and thick tubes 
are able to bear. A tall receiver rises, as partly shown on the left- 
hand side of the illustration, Through another pipe the heated 






| water escapes from the generator into the vessels G,a portion of the 
water there taking the form of steam, while the rest returns 
to the pump. The “gun” is {simply an ordinary gun barrel, to 
which steam is admitted by the stop-valve I. A two-way cock in 
| the breech K is worked by hand, and by its motion also moves a 
contrivance for delivering one bullet at each discharge. As the 
cock turns the bullet into the barrel it is evident that, if steam be 
on (the valve I being open), the bullets must jam against the edge 
of the escaping opening in the breech. Little difficulty, however, 
is understood to be caused by this circumstance. 

We cannot say what velocity would be imparted by steam at 
3,000 1b. pressure to a common rifle bullet. This velocity, certainly, 
would not be that at which steam of such a pressure escapes into 
the open air. If we suppose the initial velocity be that of the Enfield 
bullet, viz., 1,300ft. per second, it would, theoretically (or supposing 
there were no resistance from the atmosphere) carry the bullet 
26,000ft. high from the earth, the time of ascent being forty seconds. 
In discharging 1-oz. balls, the force upon each would be equal, 
therefore, to 1,625 foot-pounds in forty seconds, or 2,437 foot- 
pounds per minute. Thus sixty balls a minute would require 
but — power over and above that expended in friction, leaks, 
&c. Itdoes not appear, therefore, that a very large boiler would be 
required to supply a steam battery. We cannot, however, regard 
the steam gun as an improvement on ordnance of the ordinary 
kind. The Duke of Wellington, when it was explained to him, 
observed that, had it been invented before gunpowder, the latter 
must have been a great improvement upon it. 

The contingencies of numerous joints, the liability to injury, if 
not to constant derangement, of so many delicate appendages, such 
as the pump and gauges, and the necessity for supplies of fuel and 
water, as well as bullets, would operate against the success of the 
steam gun, brought into the field against an enemy. There can, at 
the same time, be no doubt that it can be made to project bullets 
with great rapidity and force. 














THE INTERCOLONIAL RAILWAY. 


From announcements made in the journals of the Lower Pro- 
vinces, it appears that a united delegation, representing the three 
provinces, is about to start for England with the view of urging 
this project once more upon the attention of the Imperial Govern- 
ment. For many years, there has not been a time so favourable for 
such a movement as at present. England hes always had a vague 
sense of the necessity of being able to reach the most important of 
these provinces, in winter, through British territory. In times of 
peace a want of this kind is almost forgotten, because not pressing 
or urgent. ‘The present difficulties in the United States have 
directed attention to the weak points of these provinces. Canada is 
the only one of them that has no winter seaport; and is at present 
dependent for fully five months in the year upon a foreign country 
for access to the ocean. While we are all of us desirous that peace 
should be preserved to the end of time, it is wise to provide for any 
contingency that may happen by freeing ourselves from an unde- 
sirable dependence upon a foreign power. ‘This is the time when 
such considerations will have weight; and an appeal to the Im- 
perial Government for aid to an intercolonial railroad may be made 
with some chance of success. 

The miscarriage of this scheme arose, on a previous occasion, 
from a disagreement in reference to the route to be selected. New 
Brunswick insisted that the line should be located in the valley of 
the St. John. The Imperial Government objected to this route on 
account of its proximity to the American frontier, which, being 
little less than artificial, affords no barrier of protection to the road 
in case of war. It is now asserted thatthe New Brunswick Govern- 
ment has yielded this point, so far as to consent to leave the 
selection of the line to the Imperial Government. If this be the 
case, one of the greatest obstacles to the success of the scheme, and 
that which on a former oceasion alone caused the Imperial guarantee 
to be withheld, has been removed. Since the occurrence of t iis dilli- 
culty, the intercolonial railway has almost been lost sight of. 
But’ for the occasional speculations of some enthusiast, it 
would hardly ever have been mentioned. However, while 
the scheme as a whole has not progressed, sections of 
road, which the projectors and promoters no doubt thought might 
become parts of an itercolonial connection, have been built. But 
if the huperial Government now take the matter in hand, it is net 
likely that much of what has been dove could be made available in 
the general scheme ; because it is not likely that the Grand Falls or 
valley of St. John’s route would be selected. In any case, no matter 
where the line may be located, the section from Halifax to Truro, 
and that from Quebee to Riviere du Loup, would form part of it. 
But of the railways of New Brunswick not a mile could be made 
available. The northern, or as it would more properly be called, 
the eastern route, which is generally known as Major Robinson's 
line, runs from ‘Truro to Baie Verte, on the Northumberland Straits, 
and thence to Schediae Harbour, on the same water; from this 
point, taking a north-west direction, the line strikes more inland, 
to avoid the heavy bridging that would be oceasioned by cross- 
ing the Kichibucto near the sea. The same direction is tollowed, 
till the two branches of the Mirimichi are crossed; the Herth 
branch being struck just below the point at wuich it takes a 
turn about due north The direction of the line then becomes 
north-east, till Bathurst, a town with a very indifferent harbour, 
ou Nepisiquit Bay, is reached. This point is on the southern 
extension of Bay Chaleur, The water is then skirted, the line being 
north-west, to Walhousie, the top of the Bay of Chaleur, Hence 
the direction of the line is westward, in the valley of the Resti- 








gouche, till a point on the river is reached that can be crossed without 
difficulty. From this point to the Metapediac River, the course is 
north-west; from the Metapediac to the Metis River the curve is 
more to the west; and at Metis the neighbourhood of the St. Law- 
rence has been reached; the line, at this point, being within a few 
miles of the river. The St. Lawrence is then skirted as far as 
Riviere du Loup. 

The distance by this route between Halifax and Quebec is 635 
miles, This is only thirty-five miles morethan the valley of St. John’s 
route, Which embraces forty-five miles of dangerous navigation across 
the Bay of Fundy ; while the route from Whitehaven to Boistown is 
652 miles. Major Robinson remarked, in 1848, that the intervention 
of the Bay of Fundy was fatal to the St. John’s valley line; but 
since then the New Brunswickers have shown that a road may run 
through that valley and yet avoid the forty-five miles of water. The 
North American and European Railway, connecting Sehediac with 
st. John’s, and furnishing a means of getting round the Bay of 
Fundy, at the Bend of Petticodiac, is the practical solution of that 
difficulty. But the inherent defect of the St. John’s valley route— 
its proximity to the United States frontier—remains. ‘The onl 
links of the Northern line constructed are those between Halifax and 
Truro, forty-tive miles, and between Quebee and Riviere du Loup, 
110 miles. Although for national purposes it is probably the best 
route, the difficulty connected with it is the great length of 
line that would have to be constructed, 47” miles. On local 
grounds, it would be by far the best for Canada, as it would tra- 
verse the fine country of Bonaventure and Rimouski, from the 
Kestigouche to within sight of the St. Lawrence. If the line is to 
be treated as a national necessity, it must be built where it would 
render the greatest amount of national security and convenience: 
and, assuredly, its construction cannot be advocated or justified on 
any cther ground. ‘The idea of its being possible that we may be 
cut off, in a period of difficulty, from the only means of external 
succour, is anything but pleasant. With Canada this is a question 
of self-protection and independent existence in connection with the 
mother country, ‘The necessity of being possessed of the means of 
preserving the integrity of the empire, points out England's duty in 
the premises; and her duty and her interest are the same. ‘The 
Lower Provinces want the means of connection with Canada, at 
all seasons of the year; and if the resources and power of British 
America are to be cousvlidated, this railroad is required as the first 
step in the process.~(We extract the above from an American 
paper and would express the hope that so important a work, most 
important both to the interests of the mother country and the 
british American colonies--may receive the early attention of 
Government.—Eb. E.) 


+ tee 





To Forerer, Weatuer.—Famiiiar as the practical use of weather- 
glasses is, at seaas well as on land, only those who have long 
watched their indications, and compared them carefully, are really 
able to conclude more than the rising glass usu ALLY fortells less wind 
or rain, a falling barometer more rain or wind, or both ; a high one 
fine weather, and a low the contrary. But useful as these general 
conclusions are in most cases, they are sometimes erroneous, and 
then remarks may be rather hastily made, tending to discourage the 
inexperienced, By attention to the following observations (the 
results of many years’ practice and many persons’ experience) any- 


| One Not accustomed to use a barometer may do so without much 


difficulty. ‘lhe barometer shows whether the air is getting lighter 
or heavier, or remaining in the same state. The quicksilver falls as 
the air becomes lighter, rises as it becomes heavier, and remains at 


rest in the glass tube while the air is unchanged in weight. Air 
presses on everything within about forty miles of the world’s surface, 
like a much lighter ocean, at the bottom of which we live — not 
feeling its weight, because our bodies are full of air, but feeling its 
currents, the winds. Towards any place from which the air has 
been drawn by suction, air presses with a force or weight of nearly 
15 1b. on a square inch of surface. Such a pressure holds the limpet to 
the rock, when, by contracting itself, the fish has made a place with- 
out air under its shell. Another familiar instance is that of the fly 
which walks on the ceiling with feet that stick. The barometer 
tube, emptied of air, and filled with pure mercury, is turned down into 
a cup or cistern containing the same fluid, which, feeling the 
weight of air, is so pressed by it as to balance a column of 
about thirty inches (more or less) in the tube, where no air 
presses on the top of the column. If a long pipe, closed at one 
end only, were emptied of air, filled with water, the open end 
kept in water, and the pipe held upright, the water would rise in it 
more than 30ft. In this way water barometers have been made. 
A proof of this effect is shown by any well with a sucking pump 
—up which, as is commonly known, the water will rise nearly 
30ft., by what is called suction, which is, in fact, the pressure of 
air towards an empty space. The words on the old scales of 
barometers should not be so much regarded for weather indications 
as the rising or falling of the mercury; for if it stand at Change- 
able (29°50), and then rise towards Fair (30-00), it presages a change 
of wind or weather, though not so great as if the mercury had 
risen higher; and on the contrary, if the mercury stand above Fair, 
and then fall, it presages a change, though not to so great a degree 
as if it had stood lower; besides which, neither the direction nor 
force of wind, nor elevation above the sea level, are in any way 
noticed in such scales. It is not from the point at which the mer- 
cury may stand, that we are alone to form a judgment of the state 
of the weather, but from its rising or falling, and from the move- 
ments of immediately preceding days as well as hours, keeping in 
mind effects of change of direction, anddryness or moisture, as well as 
alteration of force or strength of wind. ‘The barometer is said to be 
falling when the mercury in the tube is sinking, at which time its 
upper surface, if large, is sometimes concave or hollow ; or when the 
hand moves to the left. The barometer is rising ;when the mercurial 
column is lengthening; its upper surface being convex or rounded: 
or when the hand moves to the right. In temperate climates, 
toward the higher latitudes, the quicksilver ranges, or rises and falls, 
nearly 3in.—namely between about 3Uin. and,$, (30°9), and less than 
28in. (28), on extraordinary occasions: but the usual range is from 
about Jujin. (30°5), to about 29in. Near the Line, or in equatorial 
places, the range is but afew tenths, except in storms, when it some- 
times falls to 27in.— Mechanics’ Magazine. 

‘TURNING THE GuNBUATS TO AccouNnT.—Admiralty instructions were 
received on Saturday, directing the whole of the screw gunboats 
attached to the first division of the steam reserve at Chatham, to be 
| removed from the several ports on the Medway for immediate service. 

Instructions were also received from the Admiralty for a report to be 

made of names and number of the gunboats attached to the reserve 
| at Chatham which can be brought forward to replace those removed. 

The screw gunboats attached to the first division are armed with two 
| Armstrong pivot guns on the upper deck, and fully equipped for sea. 
| ‘The second division could be made ready for sea in a very short time. 
| The third division includes twelve gunboats, in addition to which 
| there is a large squadron of mortar-boats lying in Yantlett Creek, 
besides a number of iron mortar-boats hauled up at Chatham 
Dockyard, all of which a very short time would suffice to make ready 
for active service. 






































Dec. 27, 1861. 


THE ENGINEER. 


391 














TO CORRESPONDENTS. 
Vol. xi. of Tne ENGINEER can now be had from the office, price 18s. 
a teen binding the volume can be had from the publisher, price 2s. 6d. 
ac! 





B&GINNER AND B. W. P.—We will consider your questions. 

A SUBSCRIBER FROM THE Finst.—We can take no notice of your note without 
your name. 

C. G. G.—No, we know no other, and the reference to which you allude is, 
doubtless, an error in compilation 

A. 8S. (Dundeg).—The same plan has been often proposed, and, we believe, 
tried, but we are unable to say with what success. 

G. M.—Lowmoor plates sell. according to weight, from £23 to £37 per ton, 
Stu fordshive Sor £10 to £12, and Bessemer plates at £25. 

W. A.— With your gears of fifty teeth and 100 teeth, working together, but dne 
tooth in the former would ever meet any one tooth in the latter. 

T. B. (Darlington). — There are two works of good repute on mechanical 
drawing, both published in Glasgow, one by William Johnson, 166, Bu- 
chanan-street, the other by Messrs. Blackie and Son. 

AN AMATKEUR.— Ve will consent to publish your question (to which, addressed 
to us over two different signatures, we have already replied twice) if you will 
state it in a more definite form. Explain the construction of your hammer, 
us speed, service, &c., und some of our correspondents may give you an 
answer. 





SMITHFIELD CLUB SHOW. 


(To the Bditor of Tie Bugineer.) 

Sir,—We shall feel obliged if you will correct the statement in your 
report upon the self-propelling engine, manufactured by us, in which it is 
stated that the main shaft of our engine was cut nearly through to permit 
the clearance of the connecting rod. The shaft in question is the counter 
shaft, which would have been turned down to the diameter of the smallest 
part all the way along the shaft, but we had not time to allow of its being 
done, so we merely turned sufficient out to give clearance to the connecting 
rods, GARDINER AND MackinTosu. 

New Cross, December 14th, 1861. 





THE SMITHFIELD CLUB SHOW. 
(To the Bditor of The Bagineer.) 

Sir,—Observing in your remarks upon the implements at the recent 
Smithfield Club Show that you blame the portable engine makers for not 
balancing their fly-wheels, we beg to say that this criticism is not in all 
cases deserved, 

It has been our practice for a long time past to take out some of the metal 
from the rim of the wheel by means of a core, and are thus enabled acen- 
rately to balance the wheel, without disfiguring it by a lump of iron 
secured to it in the way you suggest. The holes through which the core is 
removed are on the inside the rim, and when plugged and painted are not 
seen. E. R. and F. Turner. 

St. Peter's Ironworks, Ipswich, 19th December, 1361. 


FALLING BODIES, 
(To the Bditor of The Engineer.) 

Sir,—The formule for the velocity of falling bodies are, of course, well 
known ; but their application to practical purposes are by no means easy, 
or, at least, ready. In the case of dropping a stone at the mouth of a pit 
to ascertain its depth, the resistance of the air retards its progress, and the 
sound of its striking the bottom takes some time to return; so that, if the 
number of seconds w ere alone taken into consideration in the well-known 
formula ( += ae ) a result much greater than the actual depth would be 
given. 

_ Can you inform me if any rule for the application of the problem readily 
is extant? or will any of your numerous correspondents state approxi- 
mately the depth due to any given number of seconds in a simple form ? 


One second elapsed .. .. 2 oc of oo oc o« == Feet. 
Two ” ” oo 6 «6 #6 @ at oo os 
Three ,, ” 00 @6 ce se 0s se ce 60 ™ @ 

&e. SEQUITER. 


December 18th, 1861. 
ENGINEERING EDUCATION, 
(To the Bditor of The Engineer.) 

Sir,—Your leaders uf the 6th and 13th are suggestive of many improve- 
ments wanting, if engineering is to be placed on a satisfactory foundation. 
Even the name engineer is indefinite, and is applied, or misapplied, to so 
many, that it is impossible to form an opinion as to what the aspirant to the 
title really is. It is, however, of those members of the profession duly 
enrolled by virtue of a heavy premium and a skin of parchment that I 
would write. Engineering, as you remark, is a comparatively new profes- 
sion, and, like other parvenus, scarcely meets with the recognition that is 
due to it. Though clearly no trade, law, physic, and the church accede but 
grudgingly to its title as a profession. But the name is not a very impor- 
tant matter- the greatest faults are in the thing itself; nor need 1 go 
farther than its teaching to find room for criticism. There is a rottenness at 
the root which blights the whole tree. I think few will deny that neither the 
pupil gets a fair equivalent for his—often heavy—premium, nor the public 
@ sufficient guarantee that the engineer is competent. The matter now 
stands pretty much in this way: A youth leaves school, signs an indenture 
for a term of years, and goesinto the drawing office of an engineer. While 
there he is pretty fully employed in copying or making drawings ; probably 
during the whole time he will do little eise. He may occasionally take a 
passing glance at some engineering operation ; but these visits will, like 
angels’, be few and far between. At the end of his time his articles, doubt- 
less, endorsed with highly laudatory testimonials, will be returned to him, 
and he is then supposed to be a full-fledged engineer. But a course of 
instruction lke this is plainly unsatisfactory, for in the theory and practice 
of engineering he will very likely be ignorant. Itis not at all uncommon to 
hear men underrate science, and talk the usual commonplace about practical 
men, and so forth ; but I appeal to you, Mr. Euditor, how can it be expected 
that men working by mere rule of thumb, or at best by a few general 
axioms, can bring the best results? What is wanted by the pupil is, first, a 
thorough instruction in the theory of his profession ; then the office reutine ; 
and, lastly, an opportunity of seeing engineering operations on the spot, so 
that he maybe thoroughly versed in the small but important details of workg 
Whether an examination shall not be passed before he is fully admitted a 
C.E. is also a question. By the examinations in law and physic we have 
some guarantee that neitherour health nor our property is trifled with ; and 
why engineering, which deals with both, should be exempt there is littie 
cause to show. Discirunus. 

lyth December, 1861, 

COUNTERWEIGHTING ENGINES. 
(To the Editor of The Engineer.) 

Sir,—I cannot see that the ** to-and-fro” motion of the portable engine 
is so simple a matter as some would make it appear. In the first place, 
what does that “to-and-fro” motion arise from? From the want of a 
counterweight in the crank and appendages, in part, but far more to the 
reciprocating action of the engine, and impetus which the collective weight 
of piston rod, crosshead, and connecting rod acquire at each impulse, as 
a simple counterweight to the crank and one end of the connecting rod. 
maintain that it is not the fly-wheel that should be weighted, though its bad 
effect does not appear in new engines, while working slow ; but as soon as 
a moderate velocity is attained, the crank revolving in one plane, and the 
fly-wheel in another, both of which have a tendency to find one common 
centre to both at every variation of speed ; in consequence of which, a distor- 
tion of the crank shaft must take place. This being the case, in pro- 
ducing this distortion another motion is set up at right angles to the axis 
of the boiler, and their combined motions causing the boiler to oscillate 
in an oblique direction, rocking the whole fabric, a far more destruc- 
tive motion is produced than were the counterweight left alone, I 
had an engine before me a short time since with a weighted fly-wheel, 
where the brasses were worn away at the ends more than any 
other portable engine I have hitherto observed, causing « great 
amount of play between them and the collars of the crank shaft, 
a result I can ascribe to nothing else but to the counterweight in the rim of 
the fly-wheel. 1 would, therefore, by your permission, suggest, as one 
means of preventing this very destructive motion of the portable engine 
(a defect 1 am fully alive to, and one which they all have, whether hori- 
zontal, vertical, or oblique, though the motion in each case is in a different 
direction the principle is still the same) that they be provided with two 
cylinders, one at each end of the boiler, the crank in the middle, its 
crank pins opposite cach other and revolving in as near the same 
plane as possible. Thus, the pistons, cross-heads, connecting rods, &c., 
moving to and from each other, at the same time, would perfectly balance, 
and no oscillation arise therefrom. By this means we require no counter- 
weight in the rim of the fly-wheels, or even on the crank-shaft itself ; not 
only this, but the crank-shaft would not receive the same strain or deflec- 
tion, from the fuct of its being actuated from both sides at the same time; 
this would apply to alldescription of reciprocating engines, but another con- 
sideration arises here, it would involve much greater expense than the 
generality of purchasers would submit to, After all, the best thing would 
be a good rotary engine. J. D., 

Grand Sluice, December 24th, 1861. 








Letiers relating (o the aivertisement and publishing depar'ment of this paper 
are to be aicdressed to the publisher, Mr. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bittur of THE ENGuszaR, 163, 
Strand, London, W.C. 
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THE INSTITUTION OF CIVIL ENGINEERS. 
_In_ the last annual report of the Council of the Institu- 
tion of Civil Engineers, it is remarked that “ many 
“important works, some involving considerable novelty, 
“have been executed by members of the Institution, both 


4 “at home and abroad, which have never been described.” 


And the report goes on to observe, that “ it is desirable that 
“ every acting and resident enginecr, on the completion of 
“any undertaking on which he may have been engaged, 
“ should prepare a descriptive narrative of the progress of 
“the works, of any peculiarities in their design, and par- 
“ ticularly of any incidents that may have occurred during 
“their construction.” As to the absence of any descrip- 
tion of the executed works of members, such descriptions 
are, indeed, most conspicuous from their absence. If, for 
members, we say Members of Council, there are, we be- 
lieve, no descriptions whatever of their works—none, at 
any rate, of their works executed and described by them- 
selves, since the elevation of these members to oftfice. How 
is it, therefore, that the Council so earnestly recommends 
a practice upon which its own members never act? ‘They 
are themselves the engineers in largest practice, entrusted 
with the works of major importance, and accounts of which 
would be most acceptable to less known and less favoured 
members of the profession. Is it really contrary to official 
etiquette for a Member of Coancil to describe his own 
works, or to authorise their description by his assistants ? 
We should hope not. ‘The duty to do so is fully admitted and, 
indeed, insisted upon, by the Council themselves, who make 
no reservation in their own case. The Council conclude their 
report by reminding the members “that the success of the 
“ Institution depends a great deal more upon the individual 
“exertions of the members, in support of its scientific 
“ character, than upon its pecuniary prosperity ; and that 
“ it cannot continue to hold the high position it has already 
“ attained without efforts and sacrifices being made by the 
“ present members, similar to those which were so un- 
“ remittingly and so freely incurred by their predecessors.” 
Why, then, do not those who givesuch excellent advice them- 
selves practise it ? ‘The Institution now numbers no less than 
945 members of all classes, and its present invested 
funds and cash balances amount to about £15,000. It is, 
pecuniarily, prosperous enough. Already, too, have sub- 
stantial prizes been offered for papers of merit upon par- 
ticular subjects; and when these are brought forward we 
do not doubt that they will be read and discussed. The 
reception, however, of such common-place and out-of-place 
papers as the “ National Defences,” read last spring, and 
the importation of a host of army and navy officers, mili- 
tary amateurs, and gun patentees, to discuss them at 
interminable length, and to the exclusion of the legitimate 
business of the Institution, will do nothing to advance, but 
much to detract from its “scientific character.” 

The subjects upon which communications are invited, 
during the present session, were given in ‘THE ENGINEER 
of July 26th last. For papers devoted to five of these 
subjects, premiums of twenty-five guineas each were 
offered, viz.: 1st, on reclaiming land from seas and 
estuaries ; 2d, accounts of existing waterworks, show- 
ing the methods of supply, the distribution through- 
out the streets of towns, and the general practical 
results; 3d, on the results of the use of tubular boilers, and 
of steam at an increased pressure, for marine engines, 
noticing particularly the difference in weight and in speed 
in proportion to the horse-power and the tonnage; 4th, on 
the form and materials for floating batteries and iron-plated 
ships, and the points requiring attention in their construc- 
tion ; and, 5th, railway accidents, their causes and means of 
prevention ; showing the bearing which existing legislation 
has uponthem. As these premiums are open to the competi- 
tion of all, whether members or no, and whether natives or 
foreigners, it may be anticipated that an abundant supply 
of papers, at least on these subjects, will be forthcoming. 
That the temptation, however, of twenty-five guineas will 
afford the slightest stimulus to engineers in large practice 
to come forward to describe their own works is not to be 
expected, and it is more than probable that the real effect 
of the offered prizes will be to induce practising 
engineers to withhold really practical and valuable 
communications in the belief that such an abundance 
of papers will be offered as not to require special 
exertions to produce more. In any case, we fear, 
engineers in profitable practice will go on heedless 
of the injunctions which the Council of the Institution 
have just urged upon them, the most negligent in this 
respect being the Members of Council themselves. It 
is impossible to say when papers descriptive of such works 
as Holyhead Breakwater, the Charing-Cross Railway, the 
Metropolitan Railway, the wrought-iron bridge at Pimlico, 
&c., will be read in Great George-strect. For real practi- 
cal value the papers lately read before the Institution of 
Mechanical Engineers altogether surpass those read before 
the metropolitan Institution ; and it would be nothing out 
of the ordinary range of probabilities if the Birmingham 
establishment should, some of these davs, take up its 
quarters in London, to the discomfiture of its aristocratic 
rival. As for education and other claims upon general re- 
cognition, the mechanicals are certainly not far behind their 
“civil” brethren; and although London might be less 
generally convenient than Birmingham as a place for’ 
quarterly meetings, we do not doubt that the change 
would, on the whole, be altogether beneficial, nor that it 
would lead toa better system in the Institution of Civil 
Engineers. 

LIME AND MORTAR, 

WHATEVER may be the relative importance of the quality 
of iron and that of mortar, in works of construction, it is 
certain that the latter has received nothing like the atten- 
tion bestowed upon the former. Notwithstanding that the 





late Mr. Robert Stephenson held the opinion, shared, too, 





by many other engincers, that the strength of all irons was 
very uniform, and not varying more than six or seven per 
cent. either way from a certain standard, we are con- 
tinually experimenting upon its strength and workin 
qualities ; and thousands of facts have already been bees 
without, apparently, removing the desire of engineers to 
obtain more. It is not so with mortar. The study of 
limes, and their compounds, has always been more or less 
distasteful to those to whom the fullest knowledge in this 
respect is all important. Yet the many diversities of these 
substances are sufficiently known to furnish the best 
ground for extended inquiry. ‘Thus it has been shown 
that, simply by a slight difference in the mode and time 
of slaking lias’ lime, a mortar may be made, having, at 
pleasure, an adhesion of 10 1b. or of 30 1b. to the square 
inch. So, too, there is a great difference according as the 
moisture of the mortar is absorbed or rejected by the 
materials between which it is applied. Mr. Robertson 
has found that while first-class mortar, ground for forty 
minutes, and applied to blue, vitrified, and, therefore, non- 
absorbent Staffordshire bricks, had an adhesion of 40 Ib. 
per square inch at the end of six months, the adhesion of 
the same mortar, at the end of the same period, was 36 Ib, 
only upon the hardest grey stocks, and but 18 Ib. per 
square inch to soft “ place” bricks. So, too, according to 
mixing of the mortar, it was found that hand-made and pro- 
perly ground mortar made, in both cases, from identical 
materials, had a relative adhesion of 42 and 100. Even 
the time of grinding was found greatly to affect the 
strength ; the same mortar which, ground for forty minutes, 
or with 560 revolutions, had an adhesion represented by 
100; having, when ground for twenty minutes, an adhesion 
of 70; when ground for one hour, an adhesion of 90; four 
hours, 77; and, when ground for ten hours, a relative 
adhesion of but 52. All these various differences, it will 
be observed, are dependent solely on the treatment of given 
materials, which are supposed to be the same in the several 
cases. When, then, we come to the vast number of 
different calcarcous materials with which the engineer and 
builder have to deal, we may well suppose that. still 
greater differences will present themselves. ‘Thus, refer- 
ring to cements, it has been found that those which set 
the most rapidly, and which, therefore, at the end of the 
first week are the strongest, are almost always the weakest 
at the end of a considerable period. Thus Mr. Robertson has 
found that, while the Medina and Atkinson’s cements, both 
of which set quickly, gave each an adhesion between a pair 
of grey stock bricks of 23 Ib. at the end of a week, and but 
30 lb., and 31 lb. respectively, at the end of the fourth week, 
Harwich cement, which adhered with a force of but 14]b. 
at the end of the first week, strengthened to 34 Ib. in four 
wecks, while Portland cement gave an adhesion of 15 lb. 
and 59 1b., respectively, thus gaining a four-fold strength 
in three weeks. Then, again, with respect to the adhesion 
of mortars and cements, the same authority has stated 
that a pier of brickwork, 84in. square, and 380in. high, of 
compressed bricks, set in Portland cement, withstood a 
crushing pressure of 100 tons, whereas a like pier of the 
same sort of bricks set in grey stone lime bore only 2 
tons. These and other examples, going to show the 
general indcfiniteness, or, at least, variability of the pro- 
perties of calcareous cements, ought to engage the careful 
attention of engineers, the strength of whose construction 
so much depends upon that of the substances in question. 

It may be that there is nothing new to be dis- 
covered in respect of the theory of mortars. We do not 
say, either, that there is, and the general principle 
appears to be well sustained that, while we must decar- 
bonise our lime stones, in order to render them plastic and 
applicable to the purposes of the builder, they have only 
to recover their carbonic acid from the air or from water 
in order to acquire their full strength as cementing ma- 
terials. What we are compelled to drive off in the lime- 
kiln, in order to render the carbonate of lime available for 
our purposes, nature has to restore, and, in the end, the 
stony mortar becomes again carbonised, With pure lime, 
if we only had it, the theory is remarkably clear and 
straightforward. When it comes, however, to argillaceous 
limestones, many of which resist calcination or burning, 
and many of those which will “ burn,” slaking almost im- 
perceptibly, as they do, the theory may be less clear. As 
for the most argillaceous limestones—the “ cement stones” 
—they will not “ burn” at all, nor will they adhere to any- 
thing, except as lead adheres to stone, or Babbitt’s metal 
to the rough surfaces of a metal casting. Forming, as they 
will, silicates of lime, they will, of course, acquire the hard- 
ness of flint, but as for adhesion there is none. No silicate 
of lime is adhesive to anything that we know of. The error of 
employing non-adhesive cements, which do not incorporate 
themselves with the materials to which they are applied, 
has been often pointed out by able authorities, and the 
time may come (after our generation) when the London 
builder will throw aside cement altogether. It may come 
to pass, too, that we shall learn to follow the French, in 
mixing mortar and concrete, first reducing our lime toa 
paste, and working in the sand or ballast afterwards. It 
has already been discovered, here and there, that shooting 
concrete from a great height does not answer, and engineers 
are probably learning the reason for it. So, too, iron filings 
and forge scales are voted out of the hydraulic mortar-bed. 
They rust, produce swelling and friability, and have, more- 
ever, been found to exert no influence whatever in setting 
lime under water. “ Minion,” or the ferruginous refuse 
left in roasting argillaceous iron ores, may, and, indeed, 
does, assist the ** hydraulicity” of lime, but not, it is believed, 
on account of the iron in it, its virtue residing in the clay 
which forms so large a part of its substance. 

What is much needed, in respect of our calcareous 
stones, has been often pointed out by a few able writers 
on these subjects. It is that the locality, extent, and 
properties of each bed of lime stone in the kingdom should 
be ascertained and classified, just as our iron ores, our 
coals, and our building stones have been. At present we 
really do not know what may be found beneath our British 
soil—we may know where to find Lyme lime, every 
cockney can tell us the way to Dorking, Portland cement 
is always accessible, and even Parker’s mis-named Roman 
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Cement —now sixty-five years known to the building trades— 
is readily procurable. But it costs more to bring the Dor- 
setshire commodity to London than it originally cost 
loaded upon the pug-nosed schooners whereon it came 
hither. It would never do to draw all our supplies from 
one or two, or even a dozen, sources. With care we may 
find valuable lime beds at hundreds of points to which 
lime is now carried at a heavy cost. Let engineers give 
their attention to the matter, and much good, we are con- 
vinced, will result. 


MARINE ENGINE IMPROVEMENT. 


Wirutn the past twelvemonth substantial progress has 
been made in the reformation of our marine steam 
engineering practice. A large number of commercial 
steamers, anda few Government vessels, have been supplied 
with surface condensers and steam -jacketted cylinders. Of 
the direct saving thus effected we have already had proof, 
Indirectly, moreover, much has been done. Boilers fed 
with pure water are likely to last much longer than those 
liable to frequent, if not chronic, “scaling.” The certainty 
of an abundant supply of distilled water being secured, we 
shall, undoubtedly, venture also upon boilers of a con- 
struction suitable for higher pressures, and with the pro- 
tection of the cylinders already afforded by jacketting, we 
shall, as, indeed, many engineers already are, work our 
steam very much more expansively. In considering what 
may be accomplished, the fact is suggestive that surface 
condensers of almost the identical construction of those 
now in the Mooltan steamer were tried, on an extensive 
scale, twenty years and more ago, and finally abandoned. 
Samucl Hall worked for years to bring surface condensers 
into use, and yet, while meeting with occasional success, he 
finally lost ground altogether. With this fact, and the 
results now obtained from condensers so much like his that 
it is not casy to distinguish the difference, we have an 
illustration of how much there often is of accident and 
prejudice in the way of any useful change. But although 
surface condensers, of almost the original type, are now 
in successful use, there are others bearing evident marks of 
improvement. ‘The enormous surface, from 7 to 10 square 
feet per indicated horse-power, of the earlier condensers, is 
no longer found necessary. With means for insuring a 
better circulation of the water, 24 to 3 square feet are now 
found sufficient, and where very high pressure steam, 
worked very expansively, as in Rowan’s engines, is con- 
densed, even as little as 14 square feet per indicated horse- 
power are found to answer. 

It is our belief that one of the most important steps yet to be 
taken in the path of improvement, is that of inereasing the 
working speed of our engines. We are working 7ft. pistons at 
800ft. per minute, where we ought to be running dft. pistons 
at 600ft. The saving in dead w eight would, of itself, be very 
great, it being understood that the high specd engines were 
accurately counterweighed, and, moreover, steam can be 
worked with more economy where there is little time for 
cooling in the cylinder. To work ata high speed, we should 
either require to have a long stroke, which, in the ease of 
screw engines, would seldom be: admissible, or we should else 
be compelled to resort to gearing—reversing the usual 
practice with geared engines, of getting up the speed from 
a slow-moving piston, by bringing down the speed of an 
engine making 100 revolutions. or so per minute toa pro- 
peller shatt working at forty or fifty turns in the same time. 
If we were to judge by the general practice of marine 
engincers in “ gearing up,” we “might conclude that spur 
wheels are not at all objectionable on board a steam vessel, 
and we should no doubt have them in war vessels were it 
not that the great spur wheel reaches above the water line. 
In gearing down the speed, however, this would not be 
the case, as the large wheel need hardly exceed one-third 
the diameter of the “propeller. The pinion or “ jack wheel” 
would be place d to one side, instead of at the top or bottom 
of the main wheel, and thus, by carrying the erank shaft to 
one side of the keel of the ship, room would be atlorded 
for a good length of connecting rod, which, in many 
“uses, is now less than twice that of the stroke. Or the 
pinion could be placed at or near the bottom of the main 
spur wheel, and thus lower the foundations of the engines, 
which, in ships with flat or nearly flat floors, is in itself an 
important matter, and one by which, in many cases, room 
would be afforded for an additional deck over the engines, 


BripgewaTerana.—The duke himself, to the end of his life, took 
the greatest personal interest in the working of his coal mines, his 
canals, his mills, and his various branches of industry. These were 
his hobbie ” = he took pleasure in nothing else. He was utterly 
lost to the fashionable world, and, as some thought, to a sense of its 
proprieties. Shortly after his canal had been opened for the eonvey- 
ance of coals, the duke established a service of passage boats between 
Manchester and Worsley ) and between Manchester and a station 
within two miles of Warrington, by which passengers were conveyed 






at the rate of a penny a mile. The boats were titted up like the 
Dutch trekschuyts, and, being found cheap as well as couvenient, 
were largely patronised by the public. This service was afterwards 
extended to Runcorn, and from thenee to Liverpool. The duke 
delighted to travel by his own boats, preferring them to any more 
stately and aristocratic method. He often went by them to Manchester 
to watch how the coal trade was going on. When the passengers 


alighted at the coal-wharf there were usually many poor people 
about, wheeling away their barrow-loads of One of the 
duke’s regulations was that, whenever any deficiency in the supply 
was apprehended, those people who came with their wheelbarrows, 
baskets, and aprons for small quantities should be served first, and 
away until the 


coals, 



























Wagons, carts, and horses sent supply was again 
abundant. ‘he numbers of small customers who thus resorted to 
the duke’s coal-yard rendered it a somewhat busy scene, and the 
duke liked to look on and watch the proceedin . One day 
customer, of the vy sort, having got his sack filled, ked 
about fer some one io help iton to his back. He observed a 

man standing near, dressed in spencer, with ch 

clothe “He moster!” saic han, “come wi 
this sack o coal on to my shot Without any hesitation the 
person in the spencer gave the man the required “lift,” and off h 
trudged with his load. Some one near, who had witnessed the 
transaction, ran up to the man, and asked, * Dun yo know who's 
that yo've been speaking Naw! whois he?” “ Why, it’s 
th’ duke his-se Phe duke !” exelaimed the man, dro} ping th 





*Hey, 


bag of coals fyom his shoulder; * what'll he do at me? Maun 


a goo an ax his pardon ? 





the Engineers, by 8S. Smiles. 


But the duke had disappeared.—Lives of 


CIVIL AND MECHANICAL ENGINEERS’ SOCIETY 
December 19th, 1861. 
Mr. Cuances B. Kine in the Chair. 
“ON THE THEORY OF STEAM AND OTHER HEAT ENGINES.” 
By Mr. Francis Campry, President. 

Tue author commenced by calling attention to the small progress 
which has been made during the last half century in the improve- 
ment of the steam engine, with regard to economy of action, in com- 
parison with what might reasonably be expected from the rapid 
strides of physical science, and he stated that the object of the pre- 
sent paper was to raise a discussion upon the generally accepted 
theory of thermodynamics, which did not appear to him to furnish 
means for explaining g¢ satisfactori ily the conversion of heat inte 
motion. If one } subjected to the action of heat 
until its te mperaiure is raised one d » then will the heat con- 
sumed be equal to 772 foot-pounds according to the theory of Dr. 


sound of water be 








Joule Calculating upon this datum, the efficiency of the best steam 
engine will not exceed one-ninth. It is very important to determine 
the cause of this low efliciency, whether it be in the medium 





employed or in the mechanical arrangements, or whether the theory 
be erroneous. It is necessary to mention circumstances attendant 
upon the } roduction of motion due to the disappearance of heat, and 
most res atte to determine whether the heat is actually annihilated 
or not. If a cubie foot of water be evaporated against ‘the constant 
resistance of the atmosphere about 3,454,000ft. lb. of work will be 
executed with the disappearance of 62,500 units of heat; but this is 
not the greatest amount of work to be got out of that quantity of 
heat. Let the water be confined until the whole of the 62,50 units 
of heat is communicated to it, then allow the steam to expand 
against a resistance varying from the greatest pressure (24,000 Ib. 
per inch) down to the ordinary atmospheric pressure, and about 
2,600,000,000ft. Ib. of work will be done, if no heat disappears 
except that which becomes latent, and which may afterwards be 
obtained by condensation ; and this quantity of work is much in 
“what should be obtained, ac cording to Dr. Joule’s 








eCACCSS of 
equivalent. 

The foregoing re sults ay] 
formula, and the ealeulations seem accurate 
by pursuing a similar course, calculate the amount of work done by 
any steam engine, without any considerable error accruing. 

If a quantity of heat proportional to the work done be actually 
destroyed, either the * mperature of the whole bulk of steam in the 
eylinder must be thereby reduced, or a portion of the steam must be 
condensed, in which case it is not ausy to exp jain the modus operandi 
of the steam in producing motion, nor does it appear that actual 
proof of such destruction of heat exists. The conclusions arrived at 
are, therefore, that work is obtained by the absorption of heat by the 


» inefficiency of Joule’ 
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ar to indicate th 
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expanding steam, and that the heat may be recovered by con- | 
densation. The author next proceeded to explain the advantages 
accompanying the employment of high pressure steam with a con- 
siderable degree of « xp ns iov, and to show that the ¢ xp riments of 


Stimers and Isherwood upon the practical value of expansion were 
and applied only to the cireumstances under which they 
were performed. 

In the opinions expressed in the fore 
supported by the researches of Seguin, 
with those expres ~<ianciiieinieoandl 
published by We: 

The relative eflicienc v of the steam ce aud the various descrip- 
s then entered up — he result showing that, 


useless, 


soing words the author was 
1d the ‘y were alxo ide ntical 
issay on Thermodynamics, 









gine, 


tions of air eng sines, 
gene rally, air engines did not exhibit the eh degree of econoly 
commonly supposed to exist, and that an poe Sa La betes mens Was 
the only oue showing a marked superiority over the steam engine. 

In conclusion, the author said he did not wish to see any of the 
remarks he had made accepted without discussion; but he merely 


desired to see the truth arrived at upon this most important subject, 


and that, if any adequate discussion should be brought about by 
the paper, whether his views were contirmed or refuted, he would 
feel amply repaid for his labour in bringing the subject before the 


Ile then returned cordial thanks to Messrs. Braithwaite, 


society. 
Allen, and others, who had supplied him with infor- 


Siemens, E. E. 
mation, 


THE BALAKLAVA RAILWAY. 

In the course of the canvass for the Nottingham election, the fol- 
lowing attack was made upon Sir Morton Veto, in a speech by Mr. 
Acland, the agent of Sir Kh. Clifton. 

Mr. Acland, at a meeting of Sir Robert's supporters, 

“The Duke of Neweastle was Secretary of War when Sir Morton 
Peto{made the Balaklava Railway, having volunteered to do it for the 
Government and the country; but he transported an immense 
amount of rails and tramearts for the purpose, and charged Govern- 
ment an immense amount of money for them, though they were old 
stores. He was paid that money out of the public purse, through 
the agency of the ~— of Newcastle, and he now comes to cry 
quits with the duke by selling you, or inducing you to sell your 
selves.” 

Sir Morton's letter in reply is as follows :— 

“Jt was in the midst of the dreary winter of 1854, when the 
British army was suffering unparalleled hardships before Sebastopol, 
that it was resolved to construct a railway from Balaklava to the 
british camp. Let honour be given where honour is due; the 
idea emanated from the Duke of Neweastle. His Grace applied to 


said :— 











our firm to assist in carrying out the design. The sympathies 
of all England were excited at the time by the suffering gs 
of our troops Every one was zealous to contribute all that 
could be contributed to their sueccour and support. The firm 
of which I ama partner were anxious to take its share ip 
the good work; and on the Duke of Neweastle’s ap} ion 
we cheerfully undertook to make all the arrangements for carry- 
ing his Grace’s views into execution, on the understanding that 
the work should be considered ‘national,’ and that we should be 
permitted to execute it without any cha for profit. We ac- 


cordingly placed at the disposal of lier Majesty's Government the 





whole of our large resoure We fitted out transports with the 
stores necessary for the construction of the railway ; employed and | 
equipped hundreds of men to execute the works; provided a com- 









missariat exclusively for their use; engaged medical officers to 

attend to their health, and placed the wh service under the 

direction of the mo sperienced agents on our staff. These im- 
IP li ies for the execution of the work were arranged | 

ually, and with so much expedition, that the Emperor of the 

b sent an agent to this country to instruct himself as to the 
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for labour, we ree 
of the day, the Tate lament d Mr. Robert Stephenson, before we 
even thought of applying for payment. It is grossly and gratui- 
tously false that the payments made to us on these accounts were 
made, as this spea ] rou l of the Duke of 
Neweastle.” The tle h « to do with the 
payments, directly udir . He never certitied them. He was 
never applied to or interfered respecting them, The | wments 
were made in the ordinary manner, through the « depart- 
| lrea \ ert ‘ ( 

\ t nts ik to execut 
onal’ work. eing to execute 
i * performed our contract to the letter. We 

pecans es etou tofa single shillh 
vi \ N ¢ ENGineERs.—The next meeting of th 
ol on the i4th of January, when Mr. 
, the newly-eleeted president, w iil deliver his 


- Hawkshaw has, for many years, served at 
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Tue Agro-Hypraviuc Moror.—L “Indépendance Belge states that 
one of the prince ipal constructeurs of Lieé -£e has arranged with 
Mr. Charles Boutet to work his “aero-hydraulic” system on a plan 
briefly noticed in THE 9 about a year L’Indépendance 
spe aks so hi ghly of M. Boutet’s discovery that we are disposed to 
await further disclosures before venturing to arouse too highly the 
expectations of our readers in the matter. That the new “ motor” 
will displace steam is confidently asserted by the journal in question. 
Dr. Percy on Coat Tests.—The author has a hit also at the de- 
lusive nature of the test employed to determine the relative values of 
different kinds of coal—for example, at the Admiralty coal investi- 
gations. He observes that numerous costly and very e oF iborate experi- 
ments have been made in this and other countries with reference tothe 
better coals for steam navigation, and he does not hesitate to aftirm 
that these experimeuts are untrustworthy. “ A particular boiler,” he 
says,—* it may be an old one,—-is selected for the purpose of experi- 
ment, and set over a particular fire-grate, &c. We will suppose two 
varieties of coal, say A and B, to be tested in this apparatus, and that, 
weight for weight, ‘A is found to yield more steam than LB; where upon 
A is pronounced ¢ decide dly supe rior as a steam coal to B. But it is 
quite possible to conceive ‘that under another boiler, and with anothe or 
form of fire-grate, &c., B might be found far inferior to. A. E xperi- 
ments, indeed, hi ive in some cases established that such is actually 
the case.”— Times ” Re view of Dr. Metallurgy. 
A “Sea Escare.”—A sea escape has been inven ied at Kingstown‘ 
of which the cor respondent of the Daily Express gives the followi ing 
account :— Colonel M’Kerlie has invented a sea-cscape from ves- 
sels which may have struck against the picrs of harbours. It was 
tried yesterday at Kin; gstown, and was found eminently sucex soful. 
It consists of a pole or mast about 25ft. long, with a 
pulley at the head, and two lesser poles, or back le 
when erected, a triangle, the mast being rather more 
than the legs. A back guy-rope and two side-guys m 
Through the sheave-hole in the mast runs a stout rope; 
tache d to the head of a ladder, about 40ft. in length, called the 
vator. 


ago. 






ercy’s 








this is at- 
‘ele- 
There are two side-guys also to the ladder, at the top of which 
is a pulley block, through which runs a rope withan eye large enough 


shore-line is 
A quantity 


the 
r] 


for a man to get into, and place around his body. A 
attached to this « ye; this rope is called the ‘life -line. 
of heaving lines and small warps to run on board ¢ 
rect the mast and elevate the ladder at an angle of 
45 deg. occupies about five minutes. A man with a heaving line runs 
up to the head of the ladder, and, one end being fastened in the e ye 
of the life-line, he is able to throw the other end on board the wreck. 
The men on board then haul dawn the eye-rope, a man gets in, and 
he is hoisted up clear of the vessel and rocks by the men on the pier. 
A second gang haul him horizontally on shore, the first gang easing 
him down. The line cleared again, the men on the ek haul it 
back for another man, and so on, till all the crew are hauk d ashore." 
An American TRron-chap —There is now being con- 
structed at the shi] ramp and Son, Philadelphia, 
an iron-clad screw » use of the Guve rnment. The 
will be 230ft. 60ft. beam, 25ft. hold, having three full 
decks. and will carry 
16 1l-ineh guns. She will have two powerful engines and one 
large brass wheel, and is to run at the rate of ten knots per hour. 
'’he vessel is to be ready for sea | ¥ the 15th of next July, aud will 
earry 150 men, The plates are Loft. long, 28}in. and’ 30din. wide, 
and 4in. thick, A 24-ton hammer is requir din th e vir manufacture. 
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“te ng 
When “Toaded, oa will draw 15ft. of water, 


vessel 











After being received at the foundry, the plates ¢ , the edges 
and ends being made straight and smoothed and voved like a 
flooring board. The groove is lin. “ay » by din. deep. Screws are 
to be used in fastening the plate s to the planking of the ship. They 





are to be put in from the inside of the vesse psec baa ot to go through 
the plates. The vessel is to be covered with the } lates 4f{t. under 
water and above it, and they are to extend 8dft. fore 
and aft of the centre line, which will make 170ft. of planking. 
The iron is tocome up toa line with the spar deck, which 
The sides of the ship, with a view 
to cause the shots to glance, will have an angle of 80 deg. from 8ft. 
above the load lines. In order to cé ury this extra weig ‘hit the ship 
has to be large. The tonnage of the one under contract is to be 
8,500. In her construction she will be different tena the French 
ship La Gloire, about which so much has been written, ‘The French 
ship i is very deep in the water, while the vessel to be built here will 
be almost flat-bottomed, which, notwithstanding the additional 
weight, will make her of light draught. Her machinery will be 
much the same as that of a first-class sloop of war, except that she 
will have four boilers and a blower. The latter is to make the 
boilers steam, even though the smoke stack should be shot away.— 
Boston, US., paper. 

Derences or ‘Toronto.—The defences of Toronto are now being 
rapidly strengthened in anticipation of the occurrence of anything 
unpleasant in the relations of Great Britain with the neighbouring 
Republic. At the old fort, commanding the western entrance to 


Bit. 


above 





| the harbour and the railway approaches to the city, the most active 


preparations are being made. Yesterday afternoon the work 
was commenced of erecting a new battery of ten guns on the 
south side of the barracks, overlooking the extensive warehouses 
of the Grand Trunk Railway, the Queen’s wharf, and the channel. 
200 men of the 30th Regiment were detailed for the duty, and 
at three o'clock marched out to work armed with pickaxes and 
shovels. They appeared quite jubilant at the prospect—remote as 
we trust it is—of active operations in the field, and set about their 
work under the superintendence of an officer of the Royal Engi- 
neers, With a readiness and spirit characteristic of the British soldier. 







The breastwork on which they are employed will extend along 
nearly the whole south front of the ps round, and will be 
a strong and formidable work. The guns to be mounted upon 





rather behind it, are 60- pounde rs, With one re Arm- 
g gun, which will command nearly the whole The 
timber for the platforms, &e., is now on the ground, sawn, and other- 


it, or, 


harbour. 




































wise vile for immediate use. There is an old earthwork, with 
| a three-yun battery, on this side of the fort, but it has for years 
been crumbling awi yy and now does not rise more than three 
feet above the surface of the parade-ground. ‘The battery has 
been dismantled, and most of the woodwork carried off. The 
new earthwork will be raised about lvit. inside of the old, and 
will have a base, apparently, of about 20ft. are now 
on the ground upwards of twenty old smooth-bore cannon, 
*honeycombed” with rust and long since condemned. ‘The car- 
riages for the new metal arrived by rail r sterday, and were 
hauled to the barracks on Messrs. Hendrie and Shedden’ 
wagons. The guns are expected to arrive te v ( 

Very little information with regard to the work i 

on the ground, The officer in charge, on being ¢ 

reporter, said he knew little further than the fact 

to be a 10-gun battery, and that little he was 1 ) 
to communicate. The work is apparently to be pushed forward 
in great haste, 200 men being detailed every day for the pur- 
pose. They receive extra pay for the labour, and appear ex- 
ceedingly anxious to be employed. It is reported at the garrison that 
it is intended to extend the fortitications along the bank of the lake 
to the new fort, planting batteries in all fort ix heavy cannon; 
and that, in addition, a heavy battery is io erected on the ni rth- 
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west angle of the fort overlook » ravine i 


Great-Western and Northern It is also reported that 
tents for 10,000 men are to be erecte common bety two 
that wor 1 constructed 





rlibourhood of the 
rumours we have no me 
fact of the Coun 
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vhere 1n 
these 
arise from the 





lately held at Que ind the recent visit of leney the 
Com muder of the For sin this city. A great deal of interest 
taken in the warlike preparations now goin 

citiz els yesterday Visited the fort for the purpose of satis! ie their 


the gates, Lo custacle 18 





curlosity. Alth ugh uards are mounted at 
presented to an entrance, and visitors are at liberty to roam at will 
shrough the barracks and grounds.—Toronto Leader, Dec. 4. 
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TOW CAN PATI AS r y TAY the tunnel is at the rate of 250ft. per month. So soon as a short 
THE SAN PAULO (BRAZILIAN) RAILW AY. | length of the tunnel has been woth ated to the full size, the brick- 
We are pleased to notice that Messrs. Fairbairn and Sons, of Man- | ayers are set to work, and that portion so excavated is completed be- 
chester, are about to construct the engines for working the traffic on | foe any further advance in the excavation at that point is made. The 
the Mugi inclines of the Serra do Mar, on this railway; anda short! operation is then repeated, and the brickwork is completed for a 
description of the inclines, and. the mode of working them, may | further length. The thickness of the brickwork varies from ten to 
prove interesting. | fourteen half-bricks, according to circumstances ; the bricks are of the 
The railway starts from the city of Santos, on the sea level, and | jardest kind, manufactured on the spot in great quantities by means 
has to surmount, before reacl the table land above, what may | of powerful machinery. All of the bricks used are very hard and 
be termed the stup ndous sea cliff of the Serra do Mar, towerlng to | eompact. and some of the m made by one machine in particular are 
an height of 2,6U0ft. above the sea level The natural slope of the | y autifully formed, very solid, presenting a polished surface of an 
ground is about two to one; and the inclines, which start from the | excellent redeolour. It often happens that in the course of a fortnight 




























i i ing direction he face | ; t } i ; ; 
sea level proceed in a slanting direction — ra the clay excavated and brought out of the tunnel is carried into it 
of the serra, ¢ sa succession of ri Iz s and org HavIns | again in the shape of solid hard bricks. The improvements and ex- 
a gradient averaging nearly one in ten. The works conse~ | perience of the past twenty years have, it appears, been brought to 













quently, of a heavy character, the watercourses in the ravines ar 
being arched over by large culverts, and the ra s themselves ar 
crossed by earthworks in the usual manner. hree tunnels that 
were at first contemplated have been dispensed with, and the only 
work of art of any magnitude is a viaduct of 850/ft. in length, anc 
160ft. in depth at the deepest point. 

In order to. overcome this formidable barrier it was de 


bear in providing materials and facilitating the progress of the works 
on these metropolitan extensions, and the result has been much 
greater than was anticipated, 
and 29 














Y horses employed upon the works. 


‘ided to Foreign And Covoniau Jorrines.—The last Australian mails were 





There are at present about 2,000 men | 


divide the whole length of the height to be surmounted into four | taken out from London to Melbourne in forty-three days, being the } 


distinct inclines, each of 6,090ft. in length, and about 63vft. in | quickest transit on record.—The probable export of cotton from 








height. Between each incline a level part, to form a bank Bombay to England this year is estimated at 920,000 bales, the 
head, is introduced, and on each of these. s to be placed a pair | largest quantity ever shipped from the great Indian entrepét.—The 
of stationary engines (ab ve alluded to) of 150-horse power, | ” Victorian Industrial Exhibition” has been satisfactorily inaugu- 





rated at Melbourne.—Professor Lowe, the American wronautist, is 
having constructed, in Philadelphia, four large 
use, ranging from 31ft. to 35it. diameter, and 100ft. high from the 
top of the balloon to the bottom of the basket. Some twenty persons 
are engaged in the work, mostly females. i 
regular corps to transport and operate with the balloons. The 
material used is strong brown pong i [* Professor” Lowe is 
always “going todo” some wonderful thing or other: the other 
year he was “ going” to make a balloon voyage across the Atlantic, 
but he has not got here yet.|—lt appears from an official 
report that the amount appropriated in the last regular session 
of for the American naval service for the current 
year was 13,168,675 dols. 86 cts. ‘lo this was added, at the special 
session in July last, 30,446,875 dols. 91 cts., making, for the fiscal 
year ending June 30, 1862, an sate of 43,615,551 dols. 77 cts. 
This sum will not be suflicient, however, for the purpose, and, there- 
fore, add tional appropriations will be necessary. ‘There will be re- 
quired to pay for vessels purchased, and for necessary alterations 
incurred in fitting them for naval purposes, the sum of 2,530,000 dols. ; 
for the purchase of additional ve , 2,000,000 dols. ; and for the con- 
struction and completion of twenty iron-clad vessels, 12,000,000 dols., 
making a total of 16,530,000 dols. 


for 


lines at 


the inter up, 
the same time. 





so arranged that they work the traffic 
and lower the export traflic down, the in 
A wire rope passes round friction pulleys, one end being att iched 
to the ascending and the other end to the descending train, so_that 
the one coming up is drawn on to the level bankhead and the 
descending one lowered on to the bankhead next below, the trains 
passing each other in the centre of the incline. The end of the 
rope, Which has come down with the descending train to the bottom 
of the incline, is then attached to one ready to be raised from the 
next lower bankhead, and that which passed with the ascending 
load to the top of the incline is attached to one ready to be lowered | 
from the next bankhead above, and the engines are reversed, so that 
each end of the rope is thus employed in alternately raisin 
lowering the traffic. 
By this arrangement the traffic is passed from end to end with no | 
further stoppage than that required to change the ropes at each 
bankhead. Besides the great ca iken in selecting the wire ropes, 
each train is provided with brakes, so constructed that *y clip the | 
rail with such power that, iu the event of a rope gi way, the | 
train would at once be brought to a stand, and there no more 
danger, therefore, in travelling over these inclines than in travelling 
on the level. The great object of Mr. 1 er-in-chief), 1 ‘ , ; . | 
in carrying out these arrangements, has been to keep every part of estimates submitted for the next fiscal year, and being required for 
the machinery of the most simple and effective character, in order to | Current expenses as well as objects of imunediate importance, it is 
| desirable should receive early attention from Congress. The esti- 
mates submitted by this department for the fiscal year ending 
June 30, 1963, amount to 44,625,660 de cts., viz. :—For the nav; 
proper, 41,096,550 dols. 25 cts.; for the marine corps, 1,105,656 dols, 
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secure perfect care and safety. 

The total length of these inclines is five miles one furlong, and | 
from the great height and precipitous and rocky nature of the serra, | 
a locomotive line laid out to accomplish the ascent to the table land 
above, and gain access to the interior of the country, would have 
required to be thirty miles in length, and of a very costly character, 
besides reqiiring a corsiderable annual outlay for maintenance of 
both road and stock ; whereas, by the adoption of five miles of incline, 
the ascent can be accomplished in an hour, and at a far cheaper rate, 
both in first cost and also for maintenance. We believe by this means 
the matter is satisfactorily arr d, and it becomes the greatest 
altitude attained by any railway in one continuous series of inclines. 
he inclines must be considered remarkably straight, the radius of 
the sharpest curve being 2,00uft., which occurs in only two places. 









objects, 2,423,478 dols. 

RADIATION AND A 
time past has been experimenting on the power of our atmosphere to 
transmit radiant heat, in continuation of Sir John Ierschel's re- 
searches on the subject, and the more recent results obtained by 
Professor Maguus, of Berlin, has come to the conclusion that this 
power depends upon the amount of aqueous vapour and extraneous 
matter contained in the air, the mechanical mixture of oxygen and 
nitrogen itself possessing it only to an inappreciable degree. On the 
ith ult., Professor Tyndall found the absorptive action of the air 
in his laboratory to be due to three causes :—Vure air, the action of 
which in maguitude may be represented by 1; transparent aqueous 
vapour, represented by 40; the third due to the carbonic acid and 
other contained substances, represented by 27. The action of the 
air, therefore, compared with the action of the foreign matter 











LONDON, CHATHAM, AND DOVER RAILWAY. 


Tne works on the metropolitan extension lines of this company 
have progressed with extraordinary rapidity since they were com- 


menced by Mr. C. Watson, for Messrs. Peto and Betts, in the month | which it contained, was as 1 to 67. From experiments made 
of February last. The West-end Extension line is to join the main | on the roof of the Royal Institution, it has been found, on 
line of the London, Chatham, and Dover Railway at Beckenham, to | connecting the wires of a thermo-electric pile with a gal- 


pass under the Sydenham-hill near the Crystal Palace by a tunnel, 
thence to Dulwich and Battersea, where it terminates by a junction 
with the Pimlico Railway, leading to the Victoria Station, The in- 
tended City Extension branches off from the West-end Extension line 
ata point near Dulwich, passing through Camberwell to Blackfriars, 
The works on the West-end Extension are of considerable 
magnitude, and consist of 45 miles of cuttings and embankments, 


vanometer, that, on turning the axis of the pile towards the 
heavens, the radiation was sv great that it became necessary to make 
use of a different instrument to operate with advantage. This was 
accomplished by a second pile (connected with the galvanometer by 
a second wire running side by side with the other round the astatic 
needle of the instrument), which was turned towards a vessel kept 
ata constant temperature by means of boiling water. The current 
13 mile of tunnel, and 4,626ft. of viaduct, making together 6} miles. | caused by this oa opposed to the current arising from the radiation 
The City Extension line is to consist of one mile of cuttings and em- | on the roof, and one in a measure neutralising the effect of the other, 
bankments, 31 miles of viaduct, a bridge over the Thames, crossing | the needle noting the difference among the lower degrees of the 
close to Blackfriars Bridge, making together about 44 miles of line ; | scale. The pile was then turned on the moon, and Dr. Tyndall 
a goods station by the water side, and a passenger station at each si le | found that it lost more heat in this than in any other position; this 
of the river. On the West-end Extension the works are in a more | result, which amounts to a radiation of cold from our satellite, he 
advanced state than those on the City Extension. Near the poiut of attributes to the radiation of heat—one hot body being chilled by the 
junction at Battersea about sixty acres of land have been secured, presence of another hot body in virtue of an action on the inter- 
upon part of which coke sheds, and a semi-circular building for | vening medium; but this explanation would be insufficient were 
housing twenty-one locomotive engines, with repairing shops to | not the limits generally assigned to our atmosphere much extended. 
the rear, have been completed on a most convenient and economical | The atmosphere of London, however, renders the attempt to obtain 
lan. Extensive ranges of substantial buildings are in course of | accurate date perfeetly hopeless within its influence ; we must, 
Sonatiiactlans in which suitable machinery will 8 — for manu- | therefore, aol further pra or el on this point. Dr. Tyndall, ina 
facturing engines and other rolling stock for the railway, on a! subsequent note, states that this action of a stratum of vapour Jit. 
similar plan in every respect t » that adopted at _ eae esta- | ich aed possessing a tenuity which amounts only to a Saodien of 
blishment of the London, and North-Western Railway Company. | that gued to our atmosphere at a height of eighty miles, is 
Some of those buildings are in a forward state, and with the present | capable of accurate Siemane. 

rate of progress the whole will be completed in the a of a few | THe Deke or Brioewater.—lHis ord want of education debarred 
months. Witha view to accommodate the goods traffic a tempo- | him ina measure from the refining influences of letters; for he read 
rary goods station has been erected here, convenient to the main line. | little, except pe rhaps an occasional ne wspaper, and he avoided 
Permanent rails have been laid from the main line to the locomotive | writing whenever he could, He also denied himself the graces of 
houses, the coke and coal sheds and goods station, and will | female society ; and the seclusion, which his early disappointment in 
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be extended to the other buildings as the works pr A | love had first driven him to, at length grew into a habit. Ile lived 
portion of the main line from its junction with the Vimlico | wifeless, and died childless. He would not even allowa woman servant 
line has been laid for about one-third of a mile to the | to wait upon him, In person he was large and corpulent; and the 
point where the viaduct commences. The greater portion of | slim youth on whom the bet had been made that he would be blown 
the brickwork has been completed between that point and | off his horse when riding the race in Treutham Park so many years 
the intended station at Dulwich, and the whole of this work | before, had grown into a bulky and unwieldy man, Iis features 





13 exp cted to be completed, and the iron girders erected over strikingly resembled those of George I 
the roads, streets, and highways which the line in | royal family. 
about ten weeks. The brickwork of this portion comprises a | brown—something of the 
viaduct of seventeen arches adjoining the Wandsworth-read, a | breeches, fastened at the knee with silver bue 
viaduct crossing the Clapham and Bedford roads mut 1000ft. in | rejected, with a kind of antipat y, all poultry, 
length, and a viaduct at the Manor-rise on the Brixton-road of | calling them “white meats,’ and wondered that everybody, like 
1,600it. in length, making together 3,110ft. of viaduct. These | himself, did not prefer the brown, He at smoker, and 
viaduets, for the greater poction of their length, are constructed | smoked far more than he talked, Smoking was his principal evening's 
on a circular plan, and have been very substantially and beau- | occupation when Brindley and Gilbert wee pondering with him 
tifully executed. The uniformity in the colour of the bricks, and | over the difficulty of raising funds to complete the navigation, 
the workmanlike manner in which they are put together, forma | and the Duke continued his solitary enjoyment through life. One 
striking contrast to the ordinary works for a similar purpose. Of | of the droll habits to which he was addicted was that of rushing out 
tle works on the City Extension line, which branches from the | of the room every five minutes, with the pipe in his mouth, to look 
West-end Extension line at the Dulwich Junction, there is now com- | at the barometer. Out of doors he snuffed, and he would pull luge 
pleted upwards of a mile and a quarter of viaduct along the back of | pinches out of his right waistcoat pocket and thrust the powder up 
the gardens and houses in the Camberwell and Walworth-roads. | his nose,accompanying the operation with sundry strong, shortsnorts. 
About half the length of this viaduct has been ballasted, and the He would have neither conservatory, pinery, flower-garden, nor 


l. and other members of the 
He dressed carelessly, and usually wore a suit of 
Dr. Johnson’s—with dark drab 
s. At dinner he 
veal, and such like, 
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permanent-way is being laid down. This viaduct is advancing at | shrubbery, at Worsley ; and once, on his return from London, 
the rate of 60ft. in length ly, and is expected to be completed to | finding sume flowers which had been planted in his absence, he 
i point near the Elephant and Ca by August next. ' he brick- | whippe | their heads off with his cane, and ordered them to be rooted 
work on this extension is also of the same excellent quality as that ! only hh things introduced about the place were sous 
on the West-end line. oak, with which 1] racter seemed to have more 

The works for the main line beyond Dulwich towards Beckenham But he tool u fancy for pictures, and with hi 
Junction are in course n. The chief work on this l ess Teil chase of pictures was cas) For- 
section is a tunnel 11 mile in length, passing, | tunatel) well advised as to the paintings selected by him, 
as before stated, un enham-hill and the Brighton | and the numerous fine v of art which were pouring into th 
Railways. Seven shaft ‘ sunk from the top of the hill | country eat the time, oct ved bv the disturbances prevailing on 
int 1¢ tunnel, and the excavation is carried onto the full size in | the continent, enabled to lay the foundation of the famous 


both directions from each shaft, making fourte en laces to Work upon, Bridgewater Gall ry, bow reckon d to be one of the finest private 
and thus facilitating the progress very materially. About one-fourth | collections in Europe. At his death, in 1803, its value was estimated 
at not less than £100,000.—Lives of the Engineers, by Samuel Smiles. 


of the tunnel has thus been completed, and the average progress of 


He is also forming a | 


This sum is independent of the | - = : ot 
Phis sum i depende © | 2900. CHARLES STEVENS, Charing-cross, London, “ Improvements in fur- 


balloons for army | 


7 cts.; for navy yards, hospitals, magazines, and miscellaneous | 


ssoneTiION.—Drofessor Tyndall, who for some | 
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Grants of Provisional Protection for Six Months. 


1993, ALEXANDER SouTHWOOD STOCKER and ALEXANDER RicuMonD STOCKER, 
Wolverhampton, “Improvements in the manufacture of horse shoes, 
boot heels, wheel tyres, rails, and safes.”— Petition recorded 10th August, 
1sél. 

2166, JAMES Bisiior, Gloucester-street, Camden Town, London, “ Improve- 
ments in the manufacture or weaving of velvet or pile fabrics made 
entirely or partially of silk, and in looms used for that purpose,”— 
Petition recorde ( 30th August, 181. 

2280. Thomas LAMiz Murray, Paris, “Improved applications of mica 
previously coloured or metallised for letters and signs, decorating churches, 
rooms, shops, frames, and other ornamental and useful purposes.”—A 
communication from Frederic Holthausen, Paris. —P. tition recorded 13th 
September, 1361. 

2405. Winttam CLARK, Chancery-lane, London, ‘‘ An improved gas regulator 
and puritier."—A communication from Jean Baptiste Frangois Maliquet- 
Allegret and Lucien Victor Teste, Rue Ferrandidre, Lyons, France.— 
Pe recorded oth October, US61. 

2082. FREDERICK BakNeTr, St. Mary-Axe, London, “ limproved electric 
danger signals for railways and other cognate purposes.”—Vetition re- 

corded 26th October, 1861, 

j. ANDREW SMirii, Mauchline, Ayrshire, N.B., Improvements in pro- 
ducing or delineating ornamental lines and figures on metal and other 
surfaces.” —Petition recorded Ist Novenber, 1861 

2825. Tuomas O REILLY, Shaw-street, Dublin, Lreland, “ A new or improved 
table or apparatus for tailors to work at without sitting.”"— Petition re- 
corded 9th November, 1861, 

285). Freperick Conty, Waterloo-road, Surrey, “ An improved <stock for 
brooms." —Petilion recorved Lath November, 1861, 

238389. WILLIAM Natsu, Wilton, Wiltshire, ** lLmprovements in the manufac- 
ture of saddle-cloths, known as *numnahs.'”—Pelition recorded Wth 
November, 1891 

2909. Joseri ScuiLoss, Cannon-street West, London, “ Improvements in 
pouches,”"—Petition recorded Wth November, 1861, 

2913. Epwarp Fisuer SMiti and THOMAS SWINNERTON, Dudley, Worcester- 
shire, ‘*Improvements in the manufacture of coke, and in apparatus 
connected therewith.” —Petition recorded 20th November, 1361, 

3. ReENIL DE CLERCg and EmiLe CuaZeuLes, Brussels, ** Lmprovements in 
apparatus for raising and supplying water to builers, and for other pur- 
poses.” — Petition recorded 22nd November, 1861. 

2003. JouN Macintosu, North-bank, Regent's Park, London, ‘* lmprove- 
ments in obtaining and applying motive, steam, and liquid power, and in 
apparatus connected therewith,” 

2055, JAMES Rona, Liverpool, “ Improvements in machinery used for 
spinning hemp, flax, manilla, wool, and like fibrous material, and for the 

manufacture of * topped-up,’ * formed,’ or * laid’ thread, twine, cord, line, 
cable, and other cordage.”—Petitions recorded 25th November, 1861. 

2076. »ouN Henny Jounson, Lincoln’s-inn-tields, London, * A new or im- 
proved apparatus for supporting the womb in cases of prolapsus uteri.” — 
A communication from Doctor Ovto Langyaard, Berlin. —Petition recorded 
2th Novonber, lool. 
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naces for working iron ore, 
Paris. 

3000 JouN Mantin Rowan, Glasgow, Lanarkshire, N.B., “ Improvements 
in the manufacture of railway wheels, and in apparatus to be used 
therein.”—/etitions recorded 28th November, 1861. 

3008. Louis Henry Curistian Jacos Carur, Brownlow-street, Holborn, 
London, “ tmprovements in means or apparatus for indicating and 

registering the * e’ for billiards and other games.”—Petition recorded 
2th Novewber, 161. 

048. JouN KNoWELDEN, Southwark, Surrey, “ Improvements in pumps.’ 

SUEZ. JAMES CocukaNk, Harburn, Mid-Lothian, N.B., * Improvements in 
wet gas meters,” 

3054, CHARLES Davis, Bancroft-place, Mile-end, Middlesex, ‘‘ An improved 
comporition for coating metal and wood to preserve them from decay, 
applicable as a substitute for copper and other sheathing or other com- 
positions how in use for coating ships’ bottoms to protect them from the 
injurious action of water.”—Pctition recorded Sth December, 1861. 

3058. Joun Baiwey and WILLIAM Henny Baiey, Albion Works, Salford, 
near Manchester, *‘Improvements in apparatus for indicating the 
pressure of steam and gases, the amount of vacuum, the flow of fluids, 
the weight of materials, and the speed of bodies either revolving or 
traversing, and also the employment of aluminium or its alloys in the 
manufacture of the same." 

3060. Joun Davip Navin, Glasgow, Lanarkshire, N.B., “ Improvements in 
brakes.”—A communication trom Robert Napier, Newcastle, New South 
Wales, 

3064. James Hlowarp, Bedford, ‘An improvement in the construction of 
hay-making machines.” 

3066, Joun JAMeS RusseLL and Burperr LAmeton Brown, Crown Tube 
Works, Wednesbury, Staffordshire, ** Improvements in apparatus used in 
the manufacture of paper tabes.”— Petitions recorded 6th December, 1861. 

3070. Grones Tuomas BLAvoN, Grove-lane, Camberwell, Surrey, ** Improve 
ments in chimney tops for the prevention of down draughts in chimneys, 

3.72. WintiAM Neutson Hurcuinsoxn, Devonport, Devonshire, ** lmprove- 


—A communication from Joseph Bonne, 
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3072. 
ments in projectiles and ordnance, and in apparatus to be used there 
with.” 

3074. Tuomas FRARN and Tuomas Cox, jun., Birmingham, “ The applica- 
cation of certain electro deposits to the coating or finishing of the 
stretchers, ribs, and other metal portions of umbrellas and parasols.”— 
Petitions reco: ded 7th December, 1861, 








oil.” 

3036, WILLIAM Mason, Canton-street, Poplar, Middlesex, ‘* Improvements 
in applying armour or thick plating to ships and other stractures.” 

3088. SusseX Newron, Nutford-place, Edgeware-road, London, * Improve- 
ments in apparatus for steering and stopping vessels.”—Petitions recorded 
Oth December, 18i1, 

3000. Hecror ALEXANDER, Glasgow, Lanarks 
turning apparatus for making gas burner 

3008, WiLLiAM Evwarp Newton, Chancery-lane, London, © Improv 
in knapsacks.”—A communication from Joseph Short, Boston, U 

310). JouN WasuixeTon AgNew, Windsor-chambers, Great St. Helen's, 
London, **A new and improved electro-voltaic pocket battery. 
A communication from Henry Palmer, London, Canada West,—/etitions 
recorded LWth December, 1861. 

3102, Henny TANNER and WILLIAM PRocToR, Bristol, Gloucester, ‘* Improve- 
ments in the method of applying manure to growing crops, and also in the 

machinery or apparatus to be employed for such purpose.” 

3104. WILLIAM Canrern StTarrorp PrRcy, Manchester, “ Improvements in 
machinery for making bricks, tiles, pipes, and other articles formed of 
plastic materials.’ 

3lus. WituiAM Hexny Toori, Rhodeswell-road, London, and Wiiasam 
YATES, jun., Parliament-street, Westminster, “ Improvements in the 
manufacture of iron and steel, and in the machinery, apparatus, or fur- 
haces used therein, and for the production of gas to be employed in such 
manufacture.” 

Sliv. Joux Leemine, North Holme Mill, Bradford, Yorkshire, “ Improve- 
ments in loums tor weaving.”—/etitions recorded Lith December, 1861. 


hire, N.B., ‘‘ Improvements in 





ments 

















Inventions Protected for Six Months by the Deposit of Complete 


Specifications. 
3101. Marc Anvorse FRANCOIS MENNONS, Rue de 1 Echequier, Paris, “ Im 
provements in jack machinery for moving heavy bodies.”—A communica- 


tion from Felix Wivand, Goffontaine-Fraipont, Belgium,—Deposited and 
recorded llth December, 1561. 

Sliz. Marc AnToINK FRANCOIS Mennons, Furnival’s-inn, London, “ An 
improved means of defecating and purifying cane and other saccharine 
juices.”—A communication from Louis Marie Amand Achille de Courson 
de la Villeneuve, Cacn, Normandy, France.—Deposited and recorded Lith 
December, 1861. 


Patents on which the Stamp Duty of £50 has been Paid. 
2896. James Kerr, Bedford-terrace, Trinity-square, Southwark, Surrey, 
—Dated 17th December, 1855. 
3007. Joun Henry Jounson, Lincoln’s-inn-fields, London,.—A communica- 
tion.—Dated Jist December, 1858. 
2000, James MacKenzie, St. Martin’s-le-Grand, London —Dated 18th De- 
cember, 18.8. 





2945. Dickinson Epieston, Halifax, Yorkshire.—Dated 24th December, 
1855 
5. Thomas Steves and Tuomas Scort, Glasgow, Lanarkshire, N.B.— 
Dated 27th December, 1858 
G HARD IlonNssy, jun., Spittlegate Lronworks, Grantham, Lincoln- 





Dated z7th December, i858 
Hikam Huvcunsos, Paris,-Dated 29th December, 1858, 
MicHAEL KENNEY, Queen-street, Dublin.—Dated 22nd December, 
1558, 





Patent on which the Stamp Duty of £100 has been paid. 
2684. WiLLiAM MiLneR, Liverpool.—Dated 20th December, 1864. 
2692. WinuiaM BeerxaM, Upper Harden-street, Woolwich, Kent.—Dated 
2lst December, 1524. 
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2742. Gerp Jacon Benson, Christian-street, St. George’s-in-the-East, London. 
—Dated 28th December, 1854. 


—_——-——— 


Notices to Proceed. 


1989. James Gray, Tuomas Krrsiaw, BENJAMIN CrowTuER, and ALFRED 
Dean, Manchester, ‘‘Improvements in mules for spinning.”—Petition 
recorded 9th August, 1861. 

1992. George Henry Birkseck, Southamy gs, Chancery-lane, 
London, ‘Improvements in the construction of tents for military and 
other purposes."—A communication from Frangois Aristide Chapelle, 
Louis Caron, and Alexander Amiot, Paris. 

1993. ALEXANDER SouTHwoop STockER and ALEXANDER RICHMOND STOCKER, 
Wolverhampton, Staffordshire, ‘‘ Improvements in the manufacture of 
horse shoes, boot heels, wheel tyres, rails, and safes.” 

1995. WinttaM Saint Tuomas CLARKE, Charing-cross, Westminster, ‘ Im- 
provements in railway brakes.”—Petitions recorded 10th August, 1861. 

2009. Joseru Jacon, Golden-square, London, ‘‘ Improvements in producing 
on porcelain and other ceramic products on glass, Venetian enamels, and 
on metallic surfaces, designs in colours, and in gold, silver, and other 
metals.”—A communication from Franz Kosch, Vienna. 

2011. SAMUEL ANDREW and SterueN Horney, Staleybridge, Lancashire, 
“Improvements in machinery or apparatus for opening, cleaning, and 
preparing cotton and other fibrous materials.” 

2012. Jacques GuiLLAumMe Remy, Brussels, “ Improvements in the manu- 
facture of articles of furniture by utilising certain parts of the cedar tree 
in such manufacture which have heretofore been considered and treated 
as waste,” —Petitions recorded 13ts August, 1861. 

2023. RicuARD ARCHIBALD BrooMaN, Fleet-street, London, “ Improve- 
ments in coating wire with copper, silver, gold, or other metal or alloy, ir 
order to prevent oxidation.”—A communication from Martin Miller, 
Vienna, 

2026, WituiAM Witps, Hertford, ‘‘ Improvements in apparatus for venti- 
lating.” 

2027. Joun Binuine, Abingdon-street, Westminster, ‘* Improvements in 
stoves.”—Petitions recorded 14th August, 1861. 

2028. Avotruk Lesaupy, Rue de Douai, Paris, “ Improvements in towing 
vessels or boats on rivers.”—A communication from Jean Frangois Cail, 
Paris 

2037, AvGUSTIN FRANCOIS MENARD, Rue de Strasbourg, Paris, “‘ Improve- 
ments in tanning, and in the apparatus employed therein.”—A communi- 
cation from Yves Auguste Rehm, Basse Yutz, Moselle, France. 

20"8, CHARLES WILLIAM KESSELMEYER, Manchester, and THoMAS MELLODEW, 
Oldham, Lancashire, ‘“Improvements in the manufacture of velvets and 
velveteens,” 

2012. TueormLvs Mercorr and Cuartes Hanson, Haymarket, London, 
** Improvements in breech-loading arms,”— Petitions recorued lith August, 
1861. 

2045. Henny Curetuam Hin, Staleybridge, Lancashire, ‘* Improvements in 
in the construction of fireproof buildings.” —Petition recorded 17th August, 
1s61. 

2060. WinuiaAM Firti, Burley, Leeds, Yorkshire, ‘ Improvements in ma- 
chinery for digging or turning up soil, mowing, reaping, and other agri- 
cultural purposes,” — Petition recorded Wth August, 1861. 

2064. AUGUSTIN SYLVESTER RosTAinG, Dresden, Saxony, ft Improvements in 
the construction of spectacles,” 

2067. RicHaARD ARCHIBALD BRooMAN, Fleet-street, Londdn, * An improve- 
ment in preserving meat and other animal substances!”—A iva- 
tion from Jean Pierre Liés-Bodard, Strasbourg, France. 

2060. SAMUEL WuiTakerR, Haverstock-hill, London, and RAaLru AUGUSTINE 
Jones, Aylesbury, Buckinghamshire, ** Lmprovements in operating upon 
railway signals, and in indicating their position by means of electricity. 

2075. Frevenick Gyr, Royal Italian Opera, Covent Garden, ‘* Improve- 
ments in constructing gasometers and gasometer tanks.”— Petitions re- 
corded 20th August, Id61. 

208). NANHUM SALAMON, Lndgate street, London, ‘* Attachments or appa- 
ratus for sewing machines.”—A communication from Amasa B. Howe, 
New York.—V/etition recorded 21st August, 1861. 

2102. WittiamM Baines, London Works, Smethwick, Staffordshire, “ Im- 
provements in the construction of girders, frames, or other apparatus 
tixed or movable, and for certain peculiar forms or sections of iron used 
therein.’-—Pelitions recorded 22nd August, 1861. 

2104. Josern Wurrwortnu and WiLLiAM WiLson Huist, Manchester, “ Im- 
provements in sights for small arms and ordnance, and in fitting appa- 
ratus used with smail arms.” 

2109. WitniAM Drever PLayer, Birmingham, “ Certain improvements in 
the description of buttons commonly known as linen buttons.” 

2113. Grorer TOMLINSON BousrirLy, Loughborough Park, Brixton, “ Im- 
provements in apparatus for feeding boilers."—A communication from 
William Lane Chase, Philadelphia, Pennsylvania, U.S.—VPelitiona recorded 

wsrd August, ISUl. 

4 ILE PELTIER, Paris, “ Improvements in the manufacture of metallic 

. and in machinery employed therein.” 

Louis MARIE FRANCOis PATUREAU, Paris, “* An improved thread-pro- 
tecting clew-box.” 

2188. KicHarp ARCHIBALD BRooMAN, Fleet street, London, ‘ Improvements 
in the construction of temples or stretching rollers for looms.”—A com - 
munication from Julien Paty, Bernouville, Eure, France.—Petitions re- 
corded 27th August, 1861. 

2148. WILLIAM bruarr Guinness, New York, US., “Improvements in 
sewing machines.”—Petivion recorded 28th August, 18v1. 

2168. Witniam Ciark, Chancery-lane, London, “ liprovements in shirts 
and chemises.”—A communication from Madame Sénéecal, Boulevart St. 
Martin, Paris —Petition recorded 30th August, 1861, 

2203) FRANCOIS EUGENK SCHNEIDER, Rue Gaillon, Paris, ‘ Improvements in 
cartridges for breech-loading fire-arms, and in the machinery for manufac- 
turing the same,”—Vetition recorded 4th September, 1801, 

2261. Joun Bowns, Viaduct Works, Earlstown, Warrington Junction, 
Lancashire, ‘* lmprovements in railway wheels and railway brakes.”— 
Pevition recorded Lith September, 1861. 

2347. Rene Prupent Patnice Dagron, Paris, “ An improved microscope to 
be used for exhibiting photographic views and productions.” —Petition 
recorded 10th September, 18 

244. Pierke ALEXIS FRANCISsE Bonar, Paris, “The preparation and 
application of certain new hemostatic and antiseptic agents.’ Petition 
recorded 80th September, 1861, 

2051. JAMES Kikkwoop, Paisley, Renfrewshire, N.B., ‘‘ Improvements in 
looms for weaving.” —Petition recorded 23rd October, 1861. 

2827. Davip YooLtow Stewart, Glasgow, Lanarkshire, N.B., ‘* Improve- 
ments in the manufacture of cast iron pipes and similar articles, and in 
apparatus to be used therein.”—Petition recorded Mth Novenher, i6!. 

2041, STKPHEN SANsuM, Birmingham, ** An improvement or improvements 
in penholders.”-—Petition recorded§23rd Novenber, 1861, 

2953. Joun Macintosu, North Bank, Regent's Park, London, ** Improve- 
men s in obtaining and applying motive, steam, and liquid power, and in 
apparatus connected therewith.” 

George Lowry, Salford, Lancashire, ** Certain improvements in ma- 
chinery for carding and hackling tlax, tow, and other fibrous substances.” 

2958. James Witcox, Ludgate-hill, London, * Improvements in sewing 
machines, and in apparatus connected therewith.”—A communication 
from Charles Henry Wilcox, New York, U.S.—Petitions recorded 25th 
November, 1s61. 

2983. WinuiamM Leck, Glasgow, Lanarkshire, N.B., ‘* Improvements in 
Weaving, printing, and otherwise treating certain ornamental fabrics.” 
Petition recorded <7th November, 1861. 

8000, JouN MARTIN Row Glasgow, Lanarkshire, N.B. “ Improvements 
in the manufacture of railway wheels, and in apparatus to be used 
therein.” 

3005. JULES D'’ADIIEMAR DE LaBaumE, Dorset-terrace, Clapham-roul, Surrey, 
* Improvements in machinery for cooling and freezing water and other 


t hnildt: 

















































fluids.”—A communication trom Edouard Blée, Rue d’Amboise, Paris.— 


Petitions recorded 2th Novenler, 1861. 


And notice is hereby given, thatall persons having an interest in opposing 


aay one of such applications are at liberty to leave particulars in writing of | 


their objections to such application, at the said Oflice of the Comniissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 





List of Specifications published during the Week ending 
15th December, 1861. 


1192, 8d. 3 1193, 8d. ; 1194, 8d. 5 -:1195, Gd. ; 
1198, Is. 9d. 5 1199, 3d. 5 1200, Bd. 5 L201, Sd. ; 
1204, 2s. 10d, ; 1205, Id, ; 12 1. 207, 
1210, 3d. ; Sd.3 3212, 3d.; 
1217, Od. ; 1219, 1s. 



































1 3S, 4al. 5 1234, 4d.; 

1 > 3 .> 1240, 4d. 5 1241, 3 
12 3 1244, Sd. 5 1245, Gd. ; 1246, 2s. Sd. ; 1247, 3d 24s, 
od. 5 , 10d. ; 12851, 3d. 5 125% 1253, 6d. 5 1 > 12 





1256, 6d. ; 1257, Gd. ; 1: 
Y 5 1203, 3d. ; 12.4, 3d. ; 12 


38, os 


59, 4d. 5 1260, Sa. 5 1261, Lld. 5 
dd. ; 1266, 3d, ; 1207, Gd. 





*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Utlice, Southampton-buildings, London, on receipt by hun of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-otlice order, made payable to him at the Post-otlice, High Holborn, to 
Mr, Bennet Woodcroft, Great Seal Patent Ottice. 





THE ENGINEER. 
ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tus ENGINERR, at the office of her Majesty’s Commissioners of Patents. 





CLass 1.—PRIME MOVERS. 


(Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c.) 
1380. W. A. SueparD, Pall-mall, London, “ Steam boil-rs.”—Dated 1st June, 
Sol. 

For the purposes of this invention, in constructing a steam boiler, the 
fire-box is surrounded on its four sides with thin water spaces, and the 
water spaces in front and back of the boiler are connected by several 
vertical narrow water spaces, which are arranged parallel to each other, 
and to the sides of the boilers. These narrow water spaces are above the 
fire-bars, and cross the fire-box in a direction from front to back, narrow 
parallel spaces being left between them to permit the heat and products of 
combustion to rise up between the narrow water spaces to the top of the 
fire-box or chamber, and to pass off from thence by a chimney funnel which 
rises up from the top of the fire-box or chamber through the steam chest or 
upper part of the boiler; and in order to aid the combustion of the fuel 
jets of steam are admitted both at the back and front of the furnace into 
the passages between the narrow water spaces ; the lower edge or part of 
each of the narrow water spaces rises or inclines upwards from the point 
where it is connected to the front water space of the boiler to where it is 
connected with the back water space of the boiler, and the upper edge or 
part of each of the narrow water spaces also rises from the point where it is 
connected to the front water space of the boiler to where it is connected to 
the back water space of the boiler; and the narrow water spaces are made 
deeper at their back ends than at their front ends with a view to cause the 
steam and water to pass constantly in one direction, and thus produce a 
continual circulation of the water through the narrow water spaces.—Not 
proceeded with, 

1463. P. O. HaNton, Kingston-upon-Iull, ** Marine and land steam boilers.” 
— Dated 8th June, 1861. 

This invention consists in giving to marine and other steam boilers a 
large increase of heating surface without materially increasing the size of 
the boiler, by which not only is fuel greatly economised, but a great evaporative 
efficiency is attained. The invention can be applied to various descriptions 
of marine and land boilers, In order, however, clearly to ascertain the 
nature of the invention, it will be sufficient to furnish a description of such 
application to one especial boiler, and the patentee selects that venerally 
known as the ordinary tubular marine boiler. The mode of applying the 
invention, and adapting it to the peculiar construction of this kind of 
boiler, is as follows :—Instead of conducting the currents of heat and smoke 
from over the bridge at the back of the grate into the smoke chamber, he 
either closes, or partially closes, up the space between the roofs of the re- 
spective fire-boxes and the bridge, and causes the currents of heat and 
snoke, before reaching the before-named smoke-chamber, to pass through 
an intermediary passage through a series of tubes and flues, whereby the 
above speci increase of heating surface is realised. The intermediary 
tubes or flues are placed, by preference, in that especial boiler to which this 
description appertains, immediately above the fire-boxes, extending from 
the front of the boiler to the primary smoke-chamber with which they are 
in connection. The tubes are connected with the fire-box by a series of 
vertical or inclined smaller tubes or flues, which serve at the same time to 
keep the intermediary flues in their position, and to stay them. In addi- 
tion to this, should it be necessary, he places a plate transversely across the 
intermediary tubes or flues, in order still more to connect the whole sub- 
stantially together. 

1472. R. Arnmstrona, North Woolwich, “ Marine steam boilers.” — Dated 
10th Juve, 1861, 
This invention cannot be described without reference to the drawings. 


-, dD. a Liverpool, “ Valves for steam and other engines.” —Dated 18th 
une, Lsol 

This invention relates, Fir-t, to, and comprises certain improvements 
in, slide valves for reversing the motion of engines worked by steam or 
other fluid. Secondly, the invention consists in a single rod arrangement 
of working the slide valve common to the high and low pressure cylinders, 
as combined and patented by James Jack, on the lth day of October, 1si9. 
0, 2,345).—Not proceeded with. 




















Ciass 2.—TRANSPORT. 


Incluling Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
NESS, JC- 


1438. W. E, Newton, Chancery-lane, London, “ Improvements applicable to 
railways Jor the purpose of facilitating the transport of curriages contain- 
ing goods and passengers across aims of the sea, rivers, lakes, &c.”—A 
communication.— Dated 6th June, sel. 

This invention consists, First, of a vessel of the ordinary form, furnished 
with doors behind and before, or at the poop and prow, and provided inside 
With a special system of rails, some of which are flat and the others grooved. 
Secondly, of carriages, Wagons, and all kind of running vehicles now em- 
ployed or to be employed upon railways, but separated from their trucks (or 
riages proper), and provided with a perfectly firm flooring, and at their 
sides with small running wheels (or ga/ets in French) which run upon rails 
specially intended for them ; some of these wheels (galets) are flat to their 
edge, and the others of a rounded form, These carriages or wagons may be 
also provided with rollers under their flooring. Thirdly, of several 
accessories, such as draw bridges, swing bridges, any hydraulic power, as 
well as other means, and large strong low carts for the transport of 
wagon gilets out of the goods stations, which together complete this 
maritime railway, the locomotives and trucks of which always remain on 
Jand, and are not embarked for the purpose of transit across the water. All 
these accessuries are furnished like certain quays of the terminus and 
stations and of floating docks with rails according to this system. 

441. J. Vavauan, Middlesboro’-on-Tees, “ Railway sleepers.”—Dated 7th 
June, Lsel. 

The patentee claims the use and adoption of a pattern for moulding 
surface packed or bowl-sleepers, with either one or two loose ends, which 
are generally termed the gib and cotter ends of the same. 

1465. J. RYMER, Avenue-road, Regext’s Park, Loudon, “* Permanent way of 
railways.” —Dated 8th June, 1s61. 

This invention consists in so forming the rails of railways that they shall 
present eight running surfaces in succession, at the same time preventing 
the possibility of a train running off the line of rails by any ordinary 
jostling or concussion, The patentee constructs the permanent way of 
railways in the form of a cross, Which is a cross section of the rail, but 
having the corners at the points of intersection rounded or eased off. 

— = A. Sanvs, New York, U.S., “ Sails for ships.”—Dated 7th June, 
861. 

The mode of making up sails according to this invention is to put the two 
selvage edges of the canvas together, and run or stitch them along. The 
patentee then attaches a rope or cord to the parts thus connected, in the 
same manner is practised in securing a rope on the edge of the sail to 
support the leash and foot. In this manner the whole of the seams of a sail 
| are strengthened, and transverse and diagonal ropes are also employed to 
| give additional strength where required. Sails thus constructed and 

arranged will not be liable to split in a gale of wind, and, by means of the 
quarter sheets, can be very easily worked. In order to reduce or take in 
| these improved sails the lower angles of the sail are folded up by drawing 
| the clew up to the yard with an arrangement of ropes and blocks. 





ce 





















1458. C. W. Lancaster, New Bond-street, London, * Sheathing ships and 
vessels with copper, &e.”—Dated 7th June, is01. 

This invention is intended chiefly to apply to iron ships and vessels, 
although it may be used for wooden ships. The invention consists in coat- 
ing the parts to be sheathed with bitumen, asphalte, or other bituminous 

} composition or cement, or composition hereinafter named, and in covering 
| the inside of the copper or other metallic sheathing with a similar coating, 
| in placing the coated side of the sheathing on the bituminous coating on 
the ship or vessel, and in the application of heat to the copper, whereby 
the bitumen or bituminous composition becomes adhesive, and cements the 
sheathing to the ship or vessel. The patentee prefers, before applying the 
coating to the ship, when of iron, to screw in studs which project to any 
required extent. He makes corresponding holes in the copper or the 
sheathing which pass over the studs ; he then, by preference, applies a 
washer over the heads of the studs, and beats them out to convert them 
into rivets. The washers may be dispensed with, and other modes of fas- 


| 

; | tening by screws or bolts may be adopted in combination with the 
! 
i 


bituminous cement, In the case of wooden ships and vessels nails may be 


; | used as at present, 


| 1450. W. Leorarn, Hurstpierpoint, Suseex, ‘ Railway brakes.”"—Dated ith 
| June, i861, : 

The patentee claims combininz and arranging brake apparatus with teeth, 
screws, friction surfaces, or other mechanical equivalent-, fixed or formed 
on the axles or running wheels of railway carriages, as described, whereby 

; andin such manner that the rotation of the wheel and axle supplies the 
| force acting on the brakes when they are applied to the wheels, so as to 
| retard the progress of the carriages, as described. 

| 1479. C.F. Wiitworti, Mosesyate, Bolton, “ Apparatus employed in signal- 

ling on railways.” —Luted 10th June, 1861. 

These improvements jare especiaily adapted to tunnels, cuttings, curves, 
crossings, or inclines, junctions, stations with obscure approaches, or other 
places requiring especial warning on the approach of trains, The invention 





consists in cert.in levers being acted upon bya passing train through 
suitable connec';.ons, for the purpose of setting the signal apparatus to in- 
dicate “‘ danger” to a following train.—Not proceeded with. 
1475. W. WELLER, Mile-end, London, “ Supplying fuel to furnaces, prevent- 
ing or consuming smoke, and economising fuel.” —Dated 10th June, 1861. 
This invention consists of achamber, box, or carriage placed upon wheels 
formed to run on a tramway or otherwise. In the interior of the chamber 
there is a plate or plunger, fastened to a long screw fitting a nut fixed in 
the boss of a toothed wheel, which works in bearings connected to or form- 
part of the chamber or carriage, so that, when the wheel and nut are turned 
one way, the screw and plunger move forward, and when they are turned 
the reverse way, the screw and plunger move backward, motion being given 
to the toothed wheel by a pinion and handle or other suitable contrivance. 
—Not proceeded with. " 


Ciass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
1447. W. Woon, Shibden, near Halifaz, ‘* Looms.”—Dated 7th June, 1861. 

This invention relates, First, to a method of working the healds or 
heddles so as to cause them to dwell or remain up or down any desirable 
length of time. Secondly, to improvements in the setting up motion, so 
as to regulate the quantity of picks given according to the design or pat- 
tern of fabric required. Thirdly, to a means of lifting all the catches 
except the run-back catch, when desirable. Fourthly, to a means of stop- 
ping the loom speedily when the weft breaks, or whilst the shed of the 
bobbin pick is open. Fifthly, to a sliding weft carrier or weft protector for 
removing the weft from the fork at one end whilst the grate or stop motion 
is acting on the newly picked weft at the other end. Sixthly, to a “weft 
clicker” or ** self-acting "? temple for keeping the fabric of equal breadth 
throughout, and resisting the drag of the shuttle, thereby to prevent any 
strain being pat upon the warp threads. The invention cannot be described 
in detail without reference to the drawings, 

1456. W. Rosertson, Manchester, ‘* Drawing and delivering rollers.”—Dated 
8th June, 1861. 

The object of this invention is to increase the hold on fibrous materials 
when passing between the top and bottom rollers, and the manner of 
accomplishing this is by making annular grooves in such rollers, instead of 
making them with longitudinal flutes, as is now customary. By means of 
these improvements a more equal drawing of the fibres is obtained with 
less weight on the top rollers.—Not proceeded with. 

1458. J. M. WorraLt and T. LAWRENCE, Ordsall, Laneashire, “ Apparatus 
Sor crushing. raising, and dressing the surfuces of cut pile and looped 
Sabrics "—D: ted 8th June, 181. 

This invention is designed for the purpose of providing a suitable bed or 
bearing for the fabric under the operation of the brushes employed in brush- 
iny, raising, and dressing certain cut pile and looped fabrics. ‘he improves 
ment consists in a novel arrangement of mechanism wherein the fabric 
passes over the periphery of a cylindrical drum or bed, the brushes used for 
raising and dressing being helically formed, and arranged around such 
drum at certain suitable intervals to operate upon the fabric as required, 
the drum forming a bed for the fabric at each point where the brushes are 
in contact therewith, by which means the processes are more perfectly 
performed. 

1466. J. Hutcuinson, Widnes, near Warrington, “ Treatment of wool.”— 
Dated sth June, io61. 

This invention consists in applying to the wool previous to its being 
combed or carded a mixture of either vegetable or animal oil and lime 
water, in lieu of those oils which are now employed for such purpose, 
whereby a considerable economy is effected.—Vot proceeded with, 

1470. J. Wuirenkab, Manchester, ** Looms.” —Dated lvth June, 1861. 

This invention consists in certain improved arrangements of parts for 
governing the position of the shuttles in looms in which two or more 
shuttles are employed. Instead of the usual chain of tappets for raising 
and lowering the drop-box, or for Otherwise changing the position of the 
shuttles, the patentee employs two or more chains of tappets, which are 
carried over small drums, either connected together or working inde- 
pendently of each other. The chains ot tappets are moved round by star 
wheels of the usual construction (or other suitable mechanism), either 
simultaneously, differentially, or alternately, and the connection between 
the chains of tappets and the shuttle-box is effected by levers and rods as 
now customary. Instead of the chains of tappets above referred to, two or 
more chains of lags and pegs, or perforated plates, or other equivalents may 
be used. 

1476. J. OLpRoyD, Dewsbury, “ Combining or mixing various colours of wool 
or other fibrous substunces in the preparation of yarns for textile fabrics.” 
—Dated 10th June, 1861. 

This invention consists in forming separate lumps or tufts of wool, or 
other fibrous substances, of various or different colours, by passing rovings 
of such various colours betwixt card rollers or cylinders, and stripping or 
dofling the same in lumps or tufts on to a cre per or travelling apron, 
which conducts them to the ordinary doffer of the carding engine, to which 
they are attached by means of a rotating brush at a point thereon previous 
to its contact with the surface of the swift or main cylinder, whereby such 
various coloured tufts are combined or mixed with the ordinary cardings, 
and thus produce irregular and parti-coloured or various coloured yarns,— 
Not proceeded with. 

1477. M. Mason, Manchester, ‘* Flyers and spindles of machiney for pre 
paring, spinning, and doubling fibrous substances.”"—Dated 10th June, 
Isl. 

This invention consists in forming a neck on the head of the flyer, suit- 
able to run or rotate in a bracket or bearing fixed ona rail attached to the 
framing, by which means the flyer is kept steady, and may be run at much 
greater speed than heretofore. 

1478. W. Crorts, Nottingham, “ Apparatus employed in the manufacture of 
Sabrics by lace niachinery.”—Dated lth June, 1861. 

This invention relates to when threads are laid in the fabric in a direction 
from selvage to selvage thereof, somewhat in the character of weft threads 
in ordinary looms, and consists in employing supporting instruments at 
intervals, operated in succession in such manner that, as such weft or trans- 
verse threads are taken across the machine by a suitable carrier or carriers, 
such supporting means will be moved under, and thus progressively give 
support to the thread or threads as thus taken ; and such supports may be 
operated to raise the thread up into the fabric, or into position, to be taken 
by points or other instruments for that purpose.—A ot proceeded with. 

1485. J. B. Carter, Nottingham, “ Apparatus used in dressing lace and other 
JSabrics.”—Dated 10th June, 1861. 

These improvements relate to the hand rollers used in dressing lace or 
other fabrics, and consist ef a roller having a pin at either end which is free 
to revolve in bearings secured to the ends or underside of a long box which 
is hollow ; the bottom of the box is pierced with holes, and is provided 
inside with a false bottom or slide, which is also pierced with holes, and is 
so arranged that the portions of the false bottom which are not pierced 
shall cover the pierced portions of the bottom of the box ; the false slide is 
so arranged that it can be placed in such wise that the holes in the bottom 
and the holesin the siide shall coincide by being exactly over each other, and 
yet can be partially or wholly opened or closed as required. From one 
side of the box near the bottom a handle of any required length projects, 
This handle, being hollow, both it and the box are filled by means of a 
funnel at the end with what is called the dress or dressing intended to be 
used, and, when filled, are secured by plugs or screws when the funnel is 
removed.—Novt proceeded with. 

1495. R. W. Smiru and D Scatreracoop, Nottingham, “ Manufacturing 
looped Jabrics.”—Da‘ed Lith June, 1861. 

This invention consists in forming the loops of looped fabrics by means 
of instruments of a new shape and arrangement, such instruments being 
brought into position for producing the right length of loop by means of 
a regulating bar, slurcocks, and of the spring of the instruments themselves, 
or of @ spring attached to such instruments. These springs may also 
acted upon by catches, which, on being set at liberty by a slurcock, leave 
the instruments to act as before stated. These instruments are used as a 
substitute for the jack and sinkers used in ordinary frames, and form a 
jack and sinker in one piece; or, if the sinker is desired to be separate 
from the jack, then the horizontal part of the instrument working the 
sinker may form the spring for bringing the sinker back into its place. The 
invention also consists in an arrangement of the bar carrying the instru- 
ments above referred to, whereby they may be caused to move half a gauge 
during the working of the frame, thus reducing the cost and simplifying 
the use of fine gauges. 















CLass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Impl: 
Mills, gc. 


879. R.C. Ransome, Ipswich, ** Reaping and mowing machines.” —A commu 
nication.—Dated lst June, 1861. 

This invention consists in so arranging these machines that the same in- 
strument which removes the crop, when cut, from the platform to the side 
of the machine, also acts asa fly to lay the crop into the fingers (or fixed 
stops) as it is about to be acted on by the cutters. For this purpose four or 
other number of arms are mounted on a vertical axis at one end of the line 
of cutters; this axis is driven from the main or driving wheel of the 
machine, and the arws are so mounted on the axis that they are caused to 
rotate with it ; the ends of the arms furthest from the axis are, however, 
capable at the same time of rising and falling. To these ends of the arms 
rakes or boards are attached, which, as the axis rotates, lay the crop as re- 
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quired immediately in front of the cutters, and then, as they are carried 
round by the axis, they are caused to sweep along the platform upon which 
the crop falls, and remove the crop in sheaves or bundles to the side of the 
machine. In order that the rakes or boards at the ends of the arms may 
first be at a suitable height to act on the crop to lay it as the cutters are 
about to act upon it, and afterwards be at a suitable height to sweep 
along the platform to deliver the crop at the side of the machine, the under- 
side of the arms which carry the rakes or boards are furnished with rollers, 
which rest upon a circular cam surface placed around the axis, which cam 
surface is so shaped as to give the necessary rise and fall to the boards or 
rakes, the ends of the arms being free to rise and fall as above mentioned. 

1381. C. Garnroop, Penge, Surrey, “Cultivators and horse-hoes.”—Dated 1st 

June, 1861. 

For the purposes of this invention a cultivator has two or more axes, 
each carrying tines, and in order to fix the tines to the axes each axis has a 
parallel bar fixed to and at a short distance from it; the stem or upper part 
of each tine is placed against the axis and its bar, and is retained thereto by 
a strap which receives the stem or upper part of the tine, and a key or 
wedge is driven in the strap on the other side of the axis and bar to that 
against which the tine is held. The axes are geared together in such 
manner that, on one of the axes being moved round a distance by a single 
lever or instrument, the other axis and its tines are similarly acted on. 
This is accomplished by there being a cog-wheel on each of the axes gearing 
into an intermediate wheel or otherwise, so that, when the hinder axis is 
acted on by a lever or instrument so as to turn it in its bearings, the other 
or forward axis or axes will be similarly acted on. In arranging horse-hoes 
the rod on which the ends of the levers turn or move is adjusted in the 
following manner :—A connecting link or rod is applied to the rod at each 
end, in connection with a screw and nut, by which the connecting rod or 
link can be raised or lowered, and the position of the cutters ur hoes regu- 
lated as to their depth of working.—Nit proceeded with. 

1384. W. Harwoon, Stowmarket, “‘ Reaping and mowing machines.” —Dated 
3rd June, 1861. 

This invention relates to two previous patents, dated respectively 30th 
October, 1857 (No. 2759), and 11th February, 1860 (No, 380), and consists in 
the construction of a finger-plate formed of one or more plates of metal 
made hollow or concave on its under side, by which means increased strength 
is obtained. The Second improvement consists in the employment of riggers 
with ribbed or fluted surfaces for giving motion to the cutters, delivering 
bands, and other parts of reaping and mowing machines. The Third im- 
provement consists of an improved means of raising the finger-bar and 
cutters off the ground. The Fourth improvement consists in the application 
of an anti-friction wheel behind the prism to keep it in contact with the face- 
wheel which gives motion to the various parts of the apparatus. The Fifth 
improvement consists in a mode of combining a cylindrical roller with the 
dividing pole heretofore used for preventing the accumulation of cut crop. 
The Sixth improvement consists in the use of clamps with a screwed shank 
for adjusting and holding the reel arms. The last improvement consists in 
the use of a swinging bracket for the supporting and guiding the motion of 
the connecting rod and the knife-bar.—-Vot proceeded with, 

1409. J. A. WILLIAMS, Baydon, Wiltshire, “‘ Implements for cultivating land 
by steam power.”—Dated 4th June, 1861. 

This invention consists in the combination in one machine or implement 
of a land roller or rollers, land pressers, clod crushers, Norwegian harrows, 
spiked rollers, or other similar revolving implements, for reducing the soil 
with drag frames placed in the front and rear of the rollers and harrows, 
suspended to one or both ends of the main framing of the implement, the 
front harrow being lifted up whilst the hind one isin action. The main 
framing of the implement is of a rectangular form, supported in the centre 
by the roller shaft, and provided at each end with suitable steering wheels. 
This frame carries at the front and rear of the rollers one or more drag 
frames working within the main framing, according to one modification, 
from a lever joint. These drag frames are raised or lowered for adjusting 
their depth at the lever joints by a nut and screw, or other suitabie me- 
chanica] contrivance, and are raised and lowered at the opposite or free ends 
for the purpose of clearing the same from weeds by means of a chain and 
pulley, worked by a lever handle carried by the main framing. According 
tu another arrangement these drag frames are lifted vertically at both ends 
simultaneously in suitable guide or slotted bars by the aid of chains and 
pulleys or windlasses on the main framing. A double seat for the steersman 
is constructed over the roller, and is so arranged as to enable him to steer 
and work the implement in either direction, the same being hauled to and 
fro without turning by steam power. When spiked rollers or Norwegian 
harrows are used, or the roller is any way displaced, a pair of ordinary 
travelling wheels are employed for carrying the frame. 

—. 8. Moone, Liverpool, “ Dressing and polishing rice.”—Dated 6th June, 








This invention consists, First, in an improved compound conical mill, 
either vertical, diagonal, or horizontal, for dressing and polishing rice at 
one operation. The upper part of this improved compound mill consists of a 
frustrum of a cone fixed on a shaft, which cone is clothed with sheep’s-skin, 
or other suitable rubbing material, and of a casing formed partly of any 
number of stones, and partly of a corresponding number of spaces of wire 
cloth or perforated metal, the object of the wire cloth or perforated metal 
being to discharge dust or meal, and to admit air for keeping the mill 
cool ; also for preventing the gumming or fouling of the stones during the 
dressing or scouring of the rice. The lower part of the mill, by which the 

lishing of the rice is effected, consists of a frustrum of a cone fixed on a 

ollow tube. This cone is also clothed with sheep's-skin or other suitable 
polishing material, and it works within a wire cloth case. The rice to be 
operated upon is supplied above and discharged below after it has been 
scoured and polished by the cones above referred to. The Second part of 
the invention consists in the application of an apparatus by which the 
patentee effects a separate adjustment of each cone or drum to the interior 
of the casivg:; also in an improved mode of adjusting the stones forming 
in part the casing of mills for dressing rice, or for dressing and polishing 
rice. Near each end of each stone is attached a bracket, which is acted upon 
by a regulating screw connected to the top and bottom plates ; by this 
means the stones are set up or drawn back with equal facility, and this 
part of the invention is applicable to conical and cylindrical mills in 

eneral. The Third part of the invention consists in the application of 
elt and gunney bags as substitutes for, or in addition to, the usual sheep's 
skin for clothing the drums of machines used in dressing and polishing rice ; 
also in attaching such sheep-skins or their substitutes to the drums by wires 
and staples, instead of tacks or nails, as now customary. The Fourth part of 
the invention consists in an improved conical mill, either vertical, inverted, 
diagonal, or horizontal, for dressing rice, which mill consists of a frustrum 
of a cone fixed on a shaft, which cone is clothed with sheep's skin or other 
suitable rubbing material, and of a casing formed partly of stone and 
partly of wire cloth or perforated metal, the object of the wire cloth or per- 
forated metal being to discharge dust or meal, and to admit air for keeping 
the mill cool, and also for preventing the gumming or fouling of the stones 
during the dressing of the rice. The Third part of the invention is appli- 
cable to the Fourth part. 

1402. J. L. Hancock and F. L. Hancock, Pentonville, London, “ Improve- 
ments in implements for pulverising, ploughing, und grubbing land, and 
in applying motice power Jor working ayricultur.l implements, parts of 
which improvements are applicable to condensing engines.”"—Dated 4th 
June, 136). 

Thsee improvements in implements consist in the following arrange- 
ments :—First, in order to provide for ploughs, pulverising and grubbing 
implements, after having performed one course, performing on the return 
course without the frame or carriage carrying the implements being turned 
round, the patentees connect the implements to a bar or bars, beam or 
beams, in sets, in such manner that the set of implements having acted on 
one course can be raised out of the soil by a lever or otherwise, and by 
simply giving the bar a partial turn over the other set of implements may 
be brought so as to act on the return course, and so on. ‘The implements 
may be of the ordinary construction, or they may be arranged stepwise, 
according to a former patent granted to the present patentees, dated 11th 
October, 1858 (No. 2261), and, in some cases, they apply at the rear of the 
implement a double mould board to turn a furrow on both sides of such 
mould board. Again, for operating upon the soil at different depths, they 
connect tools stepwise to a longitudinal oscillating beam, which tools work 
in conjunction with a fixed central tool or not; they make the tools to cut 
in both directions, and by adjusting the beam they re.ulate the depth of 
cut. Again, for the purpose of ploughing in “ butts” or ‘ lands,” they 
arrange the first shares from left to right, or vice versa, and the next in 
the opposite direction, and, in whatever direction the second slice or farrow 
is turned, the following share or shares turn the furrow in the same direc- 
tion. On travelling the reverse course the shares turn the furrow in the 
same direction as that in which the first shares turned it in the first course. 
The leading shares are adjustable. In all the implements turn furrows 
may be used. The improvements in applying motive power for working 
agricuitural implements ccnsist in the employment of a portable engine, 
set upon wheels, furnished with a reservoir for containing compressed air 
or gas, which is foreed into the said reservoir through pipes, tubes, or 
mains from a stationary engine. Or, instead of the reservoir containing 
air or gas, it may be used as a vacuum chamber, and the stationary engine 
may be made to exhaust the same, when the portable engine wili be 
worked as a vacuum engine. The invention also consists in regulating the 
speed of the drums for working the ploughs or other implements by ropes or 
chains wound thereon by means of clutch conuections, whereby the speed 
may be made greater or less according to circumstances. 

1436. A. Smitu, Hull, “‘ Drying, sweetening, purifying, and otherwise im- 
proving wheat and other grain.” —Laied vth June, 1801. 

For this purpose the inventor passes the grain to be operated upon 
through a long close chamber or channel, in which a screw works, and pro- 
pels the grain from one end to the other, and at the same time stirs and 
agitates the grain. He admits steam to this chamber. He fits suitable 





stop-cocks to adinit the steam to the chamber, and permit the escape of the 





condensed water. The chamber is also furnished with suitable double 

sluices for allowing of the entrance and exit of the grain before and after 

being operated on ; other apparatus may be adopted for heating the grain 

with steam to produce like effects —Not proceeded with. 

1483. R. Romaine, Devizes, “‘ Machinery applicable to steam cultivation.” — 
Doted Wth June, 1861. 

This invention relates to two previous patents, dated respectively 18th 
May, 1859 (No. 1,229), and 18th August, 1860 (No. 2,003), The object of 
the invention is to simplify the construction and increase the efficiency of 
such machinery. First, with respect to the gear for driving the grooved 
pulleys, whether applied to the separate or combined winding apparatus 
described in a previous patent, dated 18th August, 1860. The patentee 
proposes to attach to two of these grooved pulleys a spur wheel, and to 
drive them by spur pinions fast on the ends of two short shafts, which 
carry on their inner ends two bevel wheels gearing into two similar wheels 
loose on a shaft which is mounted at right angles to the shaft carrying the 
grooved pulleys. Fitted to this cross shaft are two friction clutches im- 
mediately alongside the last-mentioned bevel wheels, their use being to 
start, stop, or reverse the action of the winding apparatus without stopping 
or reversing the action of the steam engine, which must, of necessity, take 
place if the common stud or male and female clutch be made use of. The 
employment of friction clutches also obviates the usnal inconveniences of 
the crank shaft, of single cylinder steam engines stopping on their centres. 
In the separate driving gear arrangement the shaft which carries the 
clutches is connected by an outrigger or gearing to the steam engine and 
its bearings, and that of the other shafts are carried by suitable framing. 
The two friction clutches are connected together, and are put into and kept 
out of gear by a hand wheel, screw, and forked levers. In applying this 
improved arrangement of gearing to the combined system of steam engine 
and winding apparatus he attaches the two large spur wheels to the two 
annular grooved pulleys which travel on anti-friction rollers round the 
shell of the boiler, and drive the annular pulleys in a similar manner to 
that described, except that three bevel wheels only are used, and the clutch 
shaft is driven direct from the crank shaft of the steam engine by means of 
spur gearing. One end of the cross shaft, and the inner ends of the two 
longitudinal shafts, have their bearings in a large bracket, which carries 
one of the bearings of the crank shaft, and another similar bracket is 
applied to the other side of the engine to carry the bearings for the oppo- 
site ends of the crank and cross shafts. The outer ends of the two longi- 
tudinal shafts work in bearings fixed to the boiler, and are employed, the 
one for driving the large carrying wheels of the engine, and the other for 
driving the small drum used for hauling the engine along the headlands, 
Secondly, he renders more efficient the double drum windlass employed in 
hauling the traction rope used for steam cultivation by arranging a self- 
acting coiling apparatus for each drum, and also attaching double friction 
clutches similarly arranged to those for the grooved pulley winding appa- 
ratus above mentioned, In carrying out the self-acting coiling improve- 
ment he employs for each drum either a long pinion, or a short double 
flanged one, for imparting rotary motion to the drums, and causes 
the drums to travel to and fro on their own shaft, in order to coil 
or uncoil any given length of traction rope. For setting the drums alter- 
nately in motion he applies friction clutches to driving pinions, as already 
explained with respect to the grooved pulley arrangement. The shaft of 
the drums is placed on a line parallel with the framing of the windlass, 
while the axles of the carrying wheels are at right angles. The ropes are 
guided on to the drums through two bell or trumpet-mouthed tubes 
attached to the framing, and the driving section of the windlass is extended 
outwards, so as to connect it by gearing to the crank shaft of the steam 
engine. As an improvement on the travelling anchor used at the head- 
lands to resist the pull of the cultivating implement and traction rope he 
attaches to a rigid frame a series of shares or pointed teeth, arranged on the 
frame somewhat after the manner of a common harrow. The greoved sheave 
or pulley that is to receive the rope revolves on a vertical pin secured to 
the frame ; a platform is placed over the frame for carrying a crab or winch, 
with suitable appliances for raising and lowering the anchor. The anchor 
frame is fitted with slotted end brackets to receive the axles of the carrying 
wheels, which axles form fulcrums for a set of crank levers to raise and 
lower the anchor. These levers are operated upon by the crab or winch, 
which, besides raising the anchor, simultaneously winds up the rope for 
hauling the anchor ahead on the headlands. When it has travelled the 
required distance, the anchor drops suddenly with its whole weight, thereby 
causing the shares or teeth to penetrate the land. One or more drums to 
coil the traction rope on when not working are also carried on the platform. 
The invention cannot be fully described without reference to the drawings. 
1461, J. Howarp and E. T. Bousrienp, Bedford, “ Hay-meking machines.” 

—Dated 8th June, 1861. 
This invention cannot be described without reference to the drawings. 








Cuass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pi 
House Fittings, Warming, Ventilating, &c. 
1437. J. Puatr end W. Ricnarpsox, Oldham, “ Apparatus for making 
bricks.” —Dated 6th June, 1861. 

This invention relates, First, to sifters or screens for clay intended to 
be moulded into bricks, and consists in directing a blast of air from a 
narrow opening against the outward surface of the said sifter or screen, so 
as to keep the meshes c ear. Secondly, the invention relates to that part 
of the mould of brick machinery by which the pressure is given to the mate- 
rial, and consists in forming such part in two or more pieces, adapted to 
move independently of each other, so as to effect a slight opening for the 
escape of air, such pieces, however, being so arranged as to be capable of 
being forced forward -imultaneously when desired. 

1440. W. Rippie, Barford-streel, Islington, and H. G. Coomns, Union-street, 
Southwark, ** Shop fronts.” —Vated 7th June, 18s1, 

This invention consists in substituting a revolving glazed case for the 
fronts at present in use, 

1471. A. L. C. pe Montaeu, Paris, “A cone preventing smoke and extin- 
guishing Jires in chimneys.” —Dated \6th June, 1861. 

This invention consists in the peculiar construction and application of a 
chimney cover or pot for preventing, in any weather, chimneys from 
smoking in the interior, and for facilitating the extinguishing of fires 
therein. This conical cover may be made of strong sheet iron, baked earth, 
or other suitable material, and is fitted to the upper opening of the chimney 
duct. The diameter of the base of the cover is equal to that of the orifice 
which it covers, and its height about double the diameter of its base; the 
top of the cover is truncated by a section perpendicular to its axis, and is of 
a diameter equal to one-fifth of the diameter of the base for fuel, giving off 
little smoke ; the upper half or cone is perforated with holes of a diameter 
equal to a twentieth of the diameter of the base, with an interval between 
each of them equal to double their diameter. 


, and 


Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, ¥c. 


1415. F. J. MANceavx, Paris, “ Improvements in breech-loading arms, and in 
projectiles for beech loading arms.” —Daied 5th June, L061, 

This invention in arms applies to ordnance and smali arms, and consists 
in fitting at the rear end of the cannon or barrel a solid dise, which moves 
upon an eccentric pivot fixed in a lump cast with or formed upon the rear 
of the cannon or barrel. The periphery of this dise—the posterior surface 
of which is slightly inclined—enters a transverse slot and groove made for 
its reception in the thickness of the metal of which the cannon or barrel is 
composed. A lodgement is thus formed for the disc, and the breech is 
securely closed. <A lever handle is fitted to the disc on the side opposite to 
that at which it is pivotted, and by which it may be made to move upon its 
pivot until the bore is open at the rear for the reception of the charge. In 
order to make the breech closing gas tight the patentee introduces behind 
the charye a block made at top with a hollow cone, or with a conical 
aperture sunk or formed on the top thereof, of equal diameter with the bore 
of the breech; a solid conical wad or solid cone is placed in the hollow 
cnical aperture. Acted upon by the gases generated by the explosion of 
the charge, the solid cone presses upon the edges of, and ts driven into, the 
hollow cone, and forces the edges thereof into contact with the circum- 
ference of the bore, whereby the passage of yas, and its emission through 
the breech, is entirely prevented, The block and cone may be made of 
tempered steel, wood, leather, compressed paper, cardboard, or other suit- 
able material, and wheu made of paper or cardboard they may be enclosed 
in the cartridge behind the powder. The improvem. nts in projectiies apply 
chiefly to elongated shot, and consist in making two parallel grooves round 
the circumference, one at a short distance from the base, and the other at 
the rise of the cone; the bottom and sides of the grooves are jagged or cor- 
rugated. A ring or belt of leather is inserted in a damp state in these 
annular grooves; the leather shrinks in drying, and a.heres firmly to the 
irreguiar surfaces in the grooves, 50 Much so that the twist in the rifling of 
the barrel will not cause them to turn in the grooves. When the leather 
rings have been thoroughly dried, under a temperature of about 140 deg 
Fah., the patentee impregnates them with a mixture of wax and tallow, 
and then polishes them by a polishing tool ina lathe. These rings preserve 
the barrel from metallic fouling, and, to a very great extent, lessen the tric- 
tion of the projectiles, 

1417. J. Baker, Oxjurd-street, London “ Finishing off and closing londei 
ca: tridge cas.s used in b eech-loading sporting guns.”"—Dated vth Jun, 
Isl. 

This machine consists of a cylinder open at both ends, and of the exact 
calibre of, and to admit, the cartridge cases to be operated on, which are 
held in their place by a simple arrangement of a handle, which, attached by 
a screw at one end of the cylinder when in use, and turned in one direction, 





closes in the cartridge case, and afterwards, by turning it in the contrary 
direction, disengages it. The principal use of this handle is to turn the 
cylinder and cartridge inclosed during the operation at any amount of 
rapidity required. The other end of the cylinder is left open for the inser- 
tion of the turn over or finishing tool to be applied to the other end of the 
cartridge case ; the cylinder is enabled to revolve by being worked in a 
collar attached to the body of the machine of which it forms the principal 
portion.—Not proceeded with. 

1486. M. Henry, Fleet-street, London, “ Fire-arms.”"—A communication.— 

Dated wth June, 1861. 

The principal object of this invention is to obtain repeated discharges 
from fire-arms in a rapid and regular manner. For this purpose, instead of 
the charges being held in a breech which is a fixture to, and inseparable 
from, the arm, a movable and separable breech or breech piece is employed, 
supplied with a number of cartridges or charges, which breech or piece can 
be readily inserted into, and taken out of, the arm, and when therein is 
vapable of being propelled or moved in a horizontal direction across the 
arm in a right line at a mght angle to the barrel, in such a manner that 


| such breech or breech piece may present its cartridges or charges in succes-ion 








to the barrel, in order to be discharged, so that, by having at hand a 

number of such breeches supplied or charged beforehand, and insertin 

fresh or full ones as fast as each becomes exhausted, the arm can be fi 

off a number of times with rapidity and precision. 

1487. F. E. Scunetwerr, Paris, ‘* Breech-loading jire-arms.”—Dated 11th 
June, 1361. 

The First of these improvements has reference to the mechanism for 
closing and opening the breech, which the patentee effects by means of a 
bolt attached to the breech, and which is‘readily run in or out of a recess 
in the lower part of the barrel or barrels, motion being imparted to it by a 
link attached by an eccentric, which is actuated by a lever placed under the 
arm and near the trigger or tri; ‘The Second improvement relates to 
the manner of forming the joint uniting the breech to the barrels, and by 
which these two parts of the arm remain connected even when the breech 
is open. He places the stop, which prevents the gun from being opened 
beyond the necessary extent in the joint itself, so as to preclude the possi- 
bility of injury to the hand which does occur when the same is placed 
externally. The Third improvement consists in an arrangement for — 
ing the barrel or barrels in close contact with the breech. To effect this 
he affixes the joint of the breech to the barrels by a screw or wedge, or 
some such fastening which can be readily loosened, and by turning a screw 
inserted in the metal on the under side of the barrels, they will be caused 
to advance sufficiently to come in close contact with the breech when 
closed, The Fourth improvement consists in a mechanism, by the use of 
which a cartridge, after being fired, is, on opening the breech, expelled 
from the barrel to such an extent as to greatly facilitate its complete ex- 
traction by hand. This is effected by means of a metallic slide placed 
parallel with, and immediately under, the barrel or barrels, one end of 
which projects and lodges into a cavity filed out of the face of the barrel, 
with which it is flush when the arm is closed, and the other extremity of 
which butts against the inner face of the breech joint. By this arrange- 
ment, when the breech is opened, the end of the slide resting against the 
joint is pushed forward, whiist the head of the same, by this motion, draws 
out the cartridge from the barrel or barrels, 

1494. C. Cunyne, Great George-street, Westminster, “ Constructing safety, 
rile, and other gun ranges.” —Dated 1th June, 1861, 

The object of this Mvention is to enable men to fire at a target or 
targets or butt at all ranges, varying from the shortest, say, 100 yards, 
more or less, to the longest, and at all intermediate ranges simultaneously, 
and with perfect protection and security from the balls discharged from any 
range or ranges further from the target than that at which the shooter may 
be placed. The invention consists in constructing three-sided frames of 
ball proof material, within which the shooters can be placed, and in erecting 
between the butt and the first of the frames, and on the side of the frame 
out of the line of fire from the frames further removed from the butt, a ball 
proof screen, which in no way interferes with the line of fire, but which 
would intercept any ball which might be fired accidentally or otherwise 
from the position assigned to the shooter within the frame. Then between 
the first and second frames, and between all the succeeding frames, the 
inventor erects similar ball-proof screens. As well as affording protection 
to the shooters and persons within the screen, the invention allows of parties 
travelling outside of the line of fire from frame to frame in perfect security. 
The invention also consists in erecting ball-proof screens in front of the 
shooter, which prevents ricochet shots, and defilades the top of the butt.— 
Not proceeded with, 

1498. W. E. Newton, Chancery-lane, London, ** Gun stocks.” —A communica- 
tion.—Dated 11th June, 1861. 
This invention cannot be described without reference to the drawings, 


CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manujactured Articles of Dress, &c. 


1459. R. M. Latuam, Fleet-street, London, ‘* Hoop skirts."—A communica- 
tion. — Dated Sth June, 1861. 

This invention consists in placing a hoop to encircle the skirt in a diago- 
nal position with the other or ordinary hoops contained therein, The dia- 
gonal hoop encircles the said skirt on the outside; it is fastened to the 
front of the skirt at the bottom hoop, and at the back to about the centre 
hoop in the said skirt; it is also fastened to about each intermediate hoop 
between the centre and bottom hoops of the said skirt. The object is to 
keep the said skirt in a proper position on the wearer, and from becoming 
disarranged,—Not proceeded with. —] 


Ciass 8.—CHEMICAL., 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, L’ottery, Cements, Paint, Paper, Manures, &c. 

1448. A. A. CrouL, Coleman-street, London, * Sulphate of alumina,”—Dated 

Tth June, 1861, 

By these improvements, supposing the object to be the production of 
sulphate of alumina in the form of cake to be used in the manufac ure of 
paper or otherwise, the shale or other aluminous matter, as china clay, to 
be operated upon, is roasted, as is well understood, after being finely 
powdered in a suitable vessel, by preference in a dry state; it is also, by 
preference, subjected to heat till it has attained a temperature of about 
300 deg. Fah., and the patentee then causes to flow upon it, whilst thus 
heated, sulphuric acid (oil of vitriol) of about 1700 strength, and which has 
also been previously heated to a temperature of about 300 deg. Fah., and in 
the proportions of about twenty parts, by weight, of sulphuric acid to about 
twenty parts, by weight, of alumimous matter, 

1468. W. CLARK, Chancery-lane, London, ** Composition for chaning and 

polishing metals and glass.” —A communication.—Dated Sth June, 1861, 

This invention consists of a formula for making a composition which the 
inventor terms brillantine, because it serves not only to polish and burnish 
gold, silver, and copper, but also to clean glass and crystal. He concentrates 
tue extract of guano to 2+ deg to 25 deg., according to the quality of the 
guano by cooling it becomes crystallised, and forms a compact paste very like 
soap. He takes of this paste ot extract of guano, 100 parts in weight ; of cal- 
cinedpulverised tripoii, 25 parts; of marine salt, (0 parts ; of flour 12 parts, and 
mixes the whole together ; the water of crystallisation existing in (he paste of 
extract of guane is sutticient to form the whole into a homogeneous paste, 
which is allowed to dry, For use the composition is to be diluted in alcohol 
or even in water tor ordinary purposes, such as for cleaning 
glass wishing glass and crystal the marine salt is dispensed with, and 
twenty-five parts more of tripoli added. —Not proceeded with, 

Lisi. Steart, Blue Anchor-road, Bermondsey, Loudon, “* Treating shins,’ 

—Dated wth June, 1861, 

For the purposes of this invention, in place of subjecting skins, after 
they have been unhaired, to the action of a bath prepared from pigeons’ 
and dogs’ dung, a has heretofore been practised, a preparation or product 
obtained from tish by heat is employed, in which the unhaired skins are 
soaked for a suitable length of time. The preparation or product of fi h is 
best obtained by digesting fish with water in a closed vessel until the fish 
is reduced for the most part into a fluid state, and this product is then used 
as above explained, after which the skins are tanned or treated in like 
manner to that in which they have been treated or tanned afver the use of 
the bath prepared from pigeons’ and dogs’ dung. 

1489. C. STEVENS, Charing-cross, London, “ Impermeable varnish for leather,” 

—A communication.—Dated ith June, i861. 

The first coat of this impermeable varnish, which may be used separately, 
consists of 100 parts of india-rubber and 4v0 parts of sulphuret of carbon ; 
the mixing of these two ingredi: nts, and consequent dissolving of the india- 
rubber, must take place in a closed vessel, the sulphuret of carbon evapo- 
rating very quickly, The second coat consists of 1/0 parts of gutta-percha, 
dissolved in 40) parts of sulphuret of carbon ; this solution must also be 
made in a closed vessel for the reason above assigned, 


1462. J. Roman, Liverpool, ‘* Beonomising Juels in evaporating and concen- 
trating.” —Dated dth June, 1861, 

This invention has for its object economising heat in the manufacture of 
su'phuric acid, alkalies, salt, and other substances, aud for heating steam 
boilers, Whether such heat be obtained from furnaces constructed for the 
purpose, or from coke ovens, b.ack ash furnaces, or other \ike source, and 
cousists in the pecuiar form of Ue flues, pans, and so forth, and in the 
arran.ement of Wuesevera! parts in relation to each other, and consists chiefly 
in constructing the flues of a shape resembling in longitudinal vertical 
section an elongated blunt-pointed wedge, and in pans which are shallower 
at one end than the other.—Not procceded with. 
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Cxass 10. _MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


1346. W. B. Roorr, Willow am, Kentish Town, “An improved windsw 
seat.” —Dated 30th May, 1561 

This invention consists Mt a seat with sides and a back (or only a back 
without sides) formed of wood or other suitable materials, and so constructed 
that it shall rest on the window sill, and hook on to the inside of the 
window frame.—Not proceeded with. 

1843. C. Crine, Castle-street, Long-acre, London, “ Gaa chandeliers.” —Dated 
29th May, 1861. 

The First pari of this invention relates to the telescopic gas chandeliers 
at present in use, and consists in dispensing with the ordinary unsightly 
balance weights. The inventor proposes placing on each side of the 
pipe suspended from the ceiling, and near to it, a toothed wheel, 
different diameters, and at or near the top of the lower and outer tub 
placed a similar whee 1, the lower wheel being bencath the upper ones 
endless chain wheel which bites the teeth on these wheel passed over the 
top large wheel, and falls under the bottom wheel, when it is again raised in 
the same direction, and passes over the second or smaller wheel, the lower or 
unemployed part of the chain resting in an ornamental tray or dish under 
the inverted T-piece. The chain now being in gear with all three wheels, 
it is evident that the weight of the chain will allow of the chandelier being 
raised or lowered to the required height and there remain. The Second 
part of the invention relates to the prevention of the escape of gas from 
such said telescopic tubes. The inventor proposes to employ an ordinary 
stuffing box, and above it a cup, forming part of the ornament before 
mentioned, into which is placed a suitable non-evaporating fluid. A cup 
is also attached to the bottom of the upper pipe, the said cup having 
incisions or perforations on the upper part, the end of the pipe being 
within the cup, so that, should there be any fault or imperfection in the 
packing, instead of the gas escaping, the liquid will pass the stuffing and 
run down the outer surface of the inner pipe into the cup, which, when not 
quite full, will touch the bottom of the pipe, and instantly extinguish the 
gas.—Not proceeded with. 

1852. J. Ronaun, Liverpool, Machinery for the manufacture of “flopped up, 
‘ formed,’ or ‘laid® thread, tirine, cord, line, cable, &e.”—Dated 30th 
May, 1861, 

The documents relating to this invention are with the law officers under 
objection, and cannot at present be seen. 

1355. L. HEINEMANN, Cannon-street West, Loudon, Pastening for puraes, 
reticu es, bags, belts, bunds, pocket books, dhe.” —A communication.—Dated 
BUth May. 1>61. 

This improved fastening is constructed thus :—On one side, end, edge, or 
part of the article to be fastened is a projecting piece or part, forming what 
the patentee calls a seat or carrier, on Which fits a hollow piece, free to 
slide upon it to-and-fro, forming what he calls a saddle, and on the other 
side, end, edge, or part of the article there is another projecting piece or part, 
forming also what he calls a se: it, so placed that, when the sides, ends, 
edges, or parts to be connected are pli _ together, the two seats may be 
in such position that the saddle may be slidden ever both seats, so as to 
hold the said sides, ends, edges, or parts together, and fasten the article. 
The saddle is slidden away from one seat in order to unfasten the article. 
The saddle may also be formed with two hollows, one for sliding over one 
seat, and the other for sliding over the other. 

1356. W. Bywater, Leeds “ Finishing and druving thread, twine, cords, and 
ropes.”"— Dated 3let May, 1861. 

The object of these improvements is to obtain a more even laying of the 
surface fibres of thread, twine, cords, and ropes, especially after the same 
have been subjected to a process of sizeing. For this purpose the thread, 
twine, cord, or rope, as it passes from the sizeing process (when sizeing is 
employed) is operated upon by surfaces moving at high speeds. The mate- 
rial to be operated upon is then subjected to the action of two or more 
revolving heated cylinders, set at angles to each other, in order to cause the 
material, whilst acted upon by such cylinders, to travel spirally along them 
n a direction from end to cnd thereof. 

1365. G. GLOVER, Queen-squtre, Westminster, “Gas meters and preumato- 
meters." —D ted 3ist Moy, 1561, 

In carrying out this invention the inventor forms each of the side frames 
which receive and bear the ends of the axis of the train of wheels of an 
irregular form, with projections the ‘reon to receive and bear the several 
ends of the axis of the wheels, each projection being of such substance and 
form that it may readily be bent and set in the desired position, in place 
of, as heretofore, making the side frames of plates or other forms having 
holes in them to receive and bear the ends of the axes of the wheels, as 
frames so formed will not admit of the positions of the holes being rcadily 
adjusted in the event of the plates not being perfectly true in themselves, 
or in their relation to each other. The side framing is composed of an alloy 
of tin, preferring a compound of tin and antimony, which is not injuriousiy 
acted on by coal gas, and in which, at the same time, the axles will work 
with less friction than in the metals heretofore used. In + rder to be able 
more readily, and with greater accuracy, to adjust the position of the pin 
by which the action of the link or connecting rod communicates motion to 
the slide valve of a dry gas meter or pneumatometer, he attaches such 
valve pin by means of a projecting lug on the valve, the lug being formed 
with a slot through it, and the pin is formed with a serew and nut, by which 
it is readily slid along the lug to the correct position, and there secured by 
the nut.—Not proceeded with. 

1366. P. CamEron, Glasgow, ** Instruments Jor measuring, indicating, and 
regulating the pressu evr flow of fluids.”—Dated Bist May, \-61. 
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The patentee claims, First. the general arrangement and construction of | back of the brushes into a beve 


apparatus for measuring, indie ating, and regulating the pressure or tlow 
of fluids, as described. Secondly, the use and a ric, Booval, of mica in the 
construction of apparatus for measuring, indicating, and regulating the 
pressure or flow of fluids, or any mere equivalent for the s:id flexible 
mineral substance. Thirdly, the combination of parts forming the several 
mechanical arrangements, by means of which the reciprocatory movement 
of the mica, or other dise, is imparted to the external index or pointer, as 
described. 

1369. M. Wiezr., Friar’s-green, Exeter, “ An improvement in the form of 
von, steel, brass, cop per, and cther metallic alloy, for mukiug nails, 
apikes, bolta, screws, d&e."—Dated Ist June, 1861. 

This invention cannot be described without reference to the drawi ings.— 

Not proceeded with, 

1371. T. Cornavine, Glasgow, “ Apparatus for cutting or dividing metal or 
other sheets or plotes.”—Dated 1st June, sol. 

This invention cannot be described without reference to the drawings. 


1975. P. Gonpo.o, Paris, “6 Kneading machine.°—leted 1st June, 1862. 

The machinery or mechanical parts by which this said apparatus is 
chiefly distinguished consists of a working up part with a central shaft 
provided with two sets of pallets curved quineansially ard helically planted 
round it. The two sets or series of pallets, having a rotatory motion within 
the kneading trough, will impart to the dough under operation, First, on 
upward and then an alternate to and fro motion in the direction of the 
length of the trough or chamber, at the same time compressing, stretching, 
and tearing the same dough on stationary pallets suitably secured to the 
kneading trough. This upward, crosswise, crushing, stretching work, 
along the inclined surfaces of both the movable and stationary pallets, pro- 
duces a tough, thick, kneaded dough. The kneading machine is completed 
by a reversing semi-cylindrical trough, which, after the dough is properly 
kneaded, rocks its axis nearly one revolution ; when removed from the 
bent helical working-up pallets the dough can be withdrawn by hand, and 
the trough seraped and cleaned. 

1377. H. STANSFIELD, Rochdale, “ Punching machine."—Dat.d 1st “June, 
1861. 

This invention relates to that class of machines in which the material 
that is being punched is pushed under or pulled from under the puneh by 
means of self-acting apparatus, and consists, First, in using eranks, studs, 
cams, or cecentrics to both lift up the punch and pull it down again ; 
by this means the springs are dispensed with, and the machine takes less 
power to turn it. Secondly, in using a star wheel to give an intermittent 
motion to the rollers which pull the material that is being punched from 
under the punch; by this means no catch or brake will be required to hold 
the rollers stationary while the punch is punching. Thirdly, in using a 
roller and plate or rollers between which the material that is being punched 
is pulled; by this means it is kept stretched while being punched. 
Fourthly, in using a fly-wheel, which will cause the machine to run 
steadier and easier, Fifthly, in causing the machine to roll up the material 
after it is punched. —Not proceeded with. 


1886. H. N. Penrice, Witt n House, near Norwi 

































* Machinery for tunnelling 
June, 180. 





and driving galleries thre de." —Lated 3rd. 
This invention has reference to : a previous patent, dated 6th November, 
1858, No. 2481, According to the present invention the boiler is connected 
with the machinery, and the whole is mounted on wheels, so that it may 
be made to progress as the work proceeds. It is preferred, as in the former 
invention, that the machinery sould be arranged to eut a eylindrical 
tunnel. The boiler and steam machinery are carried on several pairs of 
wheels, and the peripheries or tyres of these wheeis are formed to a corre- 
sponding curve to that of the cylindrical tannel, and the pairs of wheels 
revolve in planes inclined to each other, their axles being inclined to each 
other, On each axle is a screw or worm wheel, and there are two parallel 
shafts, one on each side of the boiler, with worms and screws there pre 























being one worm for each of the wheels ; by this means a slow mot 
be given to the wheels, and the machinery may thus be moved towards th we 
face of the werk. The speed at which the screw shafts are driven is c: ipable 
of being readily varied in order to suit the v arying strata, and in order to 
be able readily. to adjust the progress of the machine to the quantity of 
work which the cutters are enabled at different times to penetrate, 


1387. W. R. Jeune, Bow, Middlesex, *‘ Manusacture of kamptulican.”—Dated 

38rd June, i861. 

For this purpose the india-rubber to be employed in the manufacture is 
cleaned and rolled out roughly into a sheet, as is usual ; this sheet is soaked 
in a liquid which will soften and swell the india-rub ber, and the soaking is 
continued until the sheet is so soft that, if nipped between the thumb and 
finger, these may readily be made to meet through the sheet. The india- 
rubber, still retaining its original form, is removed from the liquid, and 
cork dust is rolled or worked into it, as heretofore practised where india- 
rubber, not previously softened in the manner above described, has been 
employed, When the cork dust is well incorporated the compound is rolled 
out into a sheet between two fabrics ; one of the fabrics is coarse and open, 
and remains permanently att: shed to the back of the sheet of kamptulican ; 
it serves to support the sheet of soft compound until the softening liquid is 
evaporated out of it, and in the finished article it prevents the sheet 
spreading and bulging at the points where it is most exposed to pressure 
and wear when in use. The ee r fabric, or that on which the face of the 
sheet is rolled, is a close fabric, of finer texture, and is stripped from the 
sheet directly it leaves the rollers, the surface of the fabric being prepared 
so as to make it leave the compound readily; the sheet of compound is 
then placed in a drying chamber, where it remains until the softening 
liquid is evaporated. 

1391. O. Hinck, Bevaria, ‘* Matches."—A conimunication.—Dated 3rd June, 
1861. 

According to this invention a rack is employed for separating the splints 
as they are introduced into the machine, and pins or plungers are used for 
pushing the matches out of such grooves into the trays of an ordinary 
frame.—Not pi creded with. 

1398. J. M. STEVENSON, Chelsea, “ Boots and shoes.”"—Dated 4th June, 1861. 

In carrying out this invention the inventor employs a strip of leather, or 
any other suitable material, which is sewn to the apper side of an ordinary 
welt, before such welt is attached to the inner sole; the welt and strip of 
leathe r, or other material, are then sewn to the inner sole, as an ordinary 
welt is now attached. And when the outer sole is stitched to the welt, the 
stitches are placed undemeath the strip that has been previously sewn to 
the welt. He also employs pulp or half stuff, so called by paper makers, 
which he spreads over the inner sole after being blocked for the purpose of 
forming a waist, and filling up between the inner and outer soles and when 
dry he saturates it with a solution of cobblers’ wax, or a solution made of 
similar materials to cobblers’ wax; the heel can be made from the same 
kind of materials.—Aot proceede t with. 

399. D. W. Tuomas, Liverpool, ‘* Centrifugal machines.” 
—Dated Ath June, 1861. 

This invention consists in constructing the revolving drum on the open or 
receiving side of the machine with radial arms or spokes springing from the 
boss or nave on the axle, in place of being entirely open as now practised, 
and in surrounding the opening with a conical receiving lip, the outer edge 
of which travels round and in close proximity to the inner side of an 
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—A communication. 












internal flange which runs round the opening of the case which incloses 
the revolving drum, to prevent any portion of the ch falling between 
the revolving drum and the i: side of the outer casing, and in torming the | 
outer casing With one or more vent openings on the top or side. 
1400. W. R. Fioyp, Camnaet- road, London 
knapsicks and packs.” —Dated Ath June, 1861. 
This invention consists in connecting to the upper part of the kn apeack or 
pack, or to a strap fitted thereto, as well as to the two shoulder siraps, what 
the patentee terms a yoke, that is, a piece of leather or other like suitable 
material to fit the upper part of the back above or in a line with the 
shoulders, 
1404, A. Huppert, Sclishury-street, Westminster, * Apparatus to be used in 
washing ¢ lothes, ke.” — Dated 4th June, lsol. 
This apparatus is an improvement upon the corrugated washing board. 
This invention consists in mounting within an outer frame an inner frame 
carrying a series of rollers capable of revolving. The inner frame is con- 
nected at bottom to the outer by a rod or bar passing through the sides of 
both frames, and at top by an elastic band or bands, so as to allow of play to 
the inner frame carrying the rollers, —Not proce ded with. 

















| Apparatus for supporting 




















1405. A. Hupnen, Salishury-strvet, Westminster, ‘* Churns.” — Dated 4th 
June, 1S61. 

This invention consists in churning by means of two rollers armed with 
spikes or projections, which the inventor prefers to be corrugated, the pro- 
jections on one roller working between those on the other roller, to which 
rollers rapid rotary motion is imparted, in a contrary direction, through 
pinions on the roller shafts, both driven by one toothed wheel.—Not pro- 
ceeded with. 

1410. H. L. Burr, Osnabruch, Hanover, “ Treatment of Jatty and oily 
matters.” —Dated 4th Juve, Use. 

This invention consists in the treatment of oily and fatty matters for the 
purpose of obtaining solid fatty acids, and a new material which the in- 
ventor terms artificial caoutehoue — Not proceeded with. 

1412. M. Dopswortn and W. Situ, New Malton, Yorkshire, ‘ Boot and 
shoe cleening machine."—D. ted Bik June. 1861. 

In constructing this boot and shoe cleaning machine the inventors employ 
a framework consisting of cast iron or wood, to which is applied a single or 
double crank and treddle, The above crank spindle is for the purpose of 
driving a semi-detached wheel, consisting of three segments, or more or 
less, a8 nay be required, according to the size of the machine. On the 
nents are placed a given number of semi-detached brushes, consisting of 
1 brushes, blacking brushes, and brightening or polishing brushes. ‘The 
hard brushes are fixed on the fly-wheel by iron screws passing through the 
uige at an angle of 45 deg., more or less, 
according tothe size of the tly-wheel, which tly-wheel contains the three sets 
of brushes. The blacking brushes and brightening brushes are fixed on the 
tly-wheel by the same means as the hard brushes The hard brushes are 
on the left hand, the blacking brushes on the right hand, and the brighten- 
ing or polishing brushes in the centre. The crank shaft passes through the 
fly-wheel, and runs on two dead centres, with two regulating screws through 
the upright standards, which form a support for the table surrounding the 
brushes on the back and on the sides, the front being open.—Not proceeded 
with 
1414. E. Smitu, Hanburgh, “ Wet gas meters."—Dated 5th June, 1861, 
According to this invention, upon the axis of the measuring drum or 

series of chambers is placed the usual werm-wheel to give motion to a 
toothed-wheel, the axis of which communicates motion to registering appa- 
ratus. Upon this or other suitable axis is fixed an arm of form suitable by 
acting upon another arm or part of a water scoop or elevator to cause one 
end thereof to be raised and depressed, to take up water or other fluid from 
a reservoir provided for the purpese, and allow such water or other fluid to 
fall into the measuring part or main body of the meter, There is also 
an overflow at the required height to admit of any excess of fluid falling r 
| back again into the reservoir. The gas entering the meter passes into a 

chamber, the lower end of which opens into the reservoir some dist ince 

below the ordinary water line thereof, and this chamber contains a float, 
also below the water line, connected by a spindle with a valve in such 
manner that, when there is a deficiency of water or other fls tid in the 
reservoir, the float will fall and close the valve, and prevent the gas passing 
| in. The eylinder and float 1 sso deep under water pre vents a Very strony 
pressure froin closing the valve. A pipe from this chamber below the water 
therein dips down to near the bottom of the reservoir, to allow the water or 
other fluid to escape thercfrom when required, and also by an arm = or 
pasace therefrom, serves to convey gas into the centre of the measuring 
wh or series of chambers ‘The meter is supplied with water or othe 
fluid by a pipe witt , and the surplus is removed by an inverted 
syphon pipe from the ir. There is also another valve with float in 
the body of the meter adapted, when there is a deficiency of water or other 
fiuid in that part, or the meter is tilted forward, to close the outlet valve. 






























































—.\ pre edwitr | 
116. O. ¢ Clerkenwell, Lond “Dressing a ting cas?."— | § 
hited oth June Gl. | 
This invention consists in combining in « both a dres:ing and writing 
case, by making the upper part of the fold down upon a hinge, by 
Which the two parts are connected in such mamner that it s } form an 












inclined slope or desk for writing upon, at the same time that it affords 
space for containing paper, The eressing case proper contains a case for 
iolding envelopes, pens, ink, &e., whic pon the case being opened, may, 
by means of a 5} rin » be made to rise up and present the articles it conta 
to the flap or desk part. l pon the closing of the case projections on the 
sides of the tlap come in contact with the paper holding case, and depress 
it into its place. —Net proceeded wit 

|} 1418. D. Nickous, Manchester, “ Apporatus for cutting paper, &e.”—Dated 


, 















th June, 1801, 

| This mvention consists in an improved mode of applying the power for 
giving the compound, vertical, and horizontal or ciagonal motion te th 
cutting knife. The beam which carries the knife is connected by rods to 
eranks fixed at the end of a shaft in the usual manner. As the shaft 
revolves it is made to traverse to and fro by means of a cam, Whereby the 
shaft and knife beam move together simultaneously, and the power required 
to cause the knife to pass through the paper or other material is con- 
tinuously exerted in a vertical direction. The shaft to which the cranks are 
connceted is, When desired, caused to revolve by a treddle, by which means 
great increase of speed is obtained, and the indicator is placed at the 
the table of the machine, so that it can be easily 
ive 









extreme lett corner 
inspected by the opers 
1419 J. and W. HH. Batvey, Salford, ** Apparatus sor indicating the speed, 
Jicw, pressure, and vacuum of liquids, jluids, Gud oth dies. —Dated 
ih June, 1sel. 
First, these improvements consist (instead of using two or more Weights, 
or pendulums, levers, and springs in pressure, flow, and other gauges 














where a diaphragm and piston are used) in employing only one lever 


epicycloidal of a peculiar shape attached to a weight or penuium, inst 
which lever the diaphragm and piston act ; by these meens the onnbinndion 
of several rollers, weights, levers, racks, and springs are p entirely dispensed 
with. Secondly, in the application of the sane iple, together with 
springs, instead of a column of mercury, to compound pre wauges, 
indicating either vacuum or pressure by means of tubes so arranged wit h 
taps that one tube will act on the diaphragm and indicate the vacuum, 
and the other will act or press under and indicate the pressure. Thi 

in the application of this principle to weighing machines. Fourthly, indi- 
cating the specd of engines and other machines by means of a rod attached 
to the sliding piece of an ordinary governor, which, rising by the action of 
the governor and slide piece, indicates on a gauge dial place: d directly over 
the governor the exact speed of an engine or any other body. Fift! the 
improved manner of g the syphon used in pressure gauges b. 
the syphon or tube round or inside gauges in such a manner that it ¢ 
damaged, being out of sight. Sixthly, the use of pap ier mache, vulcanite, abe. 
minum and its alloys in the manufacture of gauges and indicators. Seventhly, 
the application ot governor bails to the ordinary colliery or winding 
indicators, in conjunction with a steam whistle or other alarum for the 
purpose of indicating when the gauge attains a dangerous speed. Eighthly, 
the several indicators herein ineutioned, in conjunction or in the same 
case _ a sewing machine, timepiece, or clock for indicating the daily, 
hourly, or weekly speed or pressure or minimum or maximum speed only. 
- Sled green led wit he 

#26. G. Baker, Biriningham, 

Juie, 1861. 

This invention co nsists of an open vessel on opposite points, on the sides 
of which two uprig ire fixed, the l uprights being connected by an 
arched top. In the axis of the vessel is a shait or spindle which is sup- 
ported at its lower end ina bearing on the bottom of the vessel, and at its 
upper end by the suid arched top; or the uprights are affixed toa ring 

which fits in the top of the vessel, the said uprights carrying both the 
rings in which the shaft or spindle works. That part of the said spindle 
Which is situated in the vessel carries beaters or stirrers arranged upon it 
radially, and the upper part of the said spindle is in the form of a quick 
threaded screw. On the screwed part of the s] indie? is a screw box or nut, 
by working which up and down a rapid reciprocating rotatory motion is 
ty to the spindle and beaters or stirrers, 

432. W. O, Jounston, Newcastle-on-Tyne, ‘ Pillars for supporting the roof 
in coal and other mines.” —Dated 6th June, 1: 4 

For supporting the roof in coal or other mines pillars of wood are 
usually employed, and most of these pillars are, when the minerals are 
worked cut, abandoned in the workings because of the weight of the roof 
on the pillars prevents the removal of them. According to this invention 
the patentee employs pillars of metal cast or formed in two parts, and, by 
preference, hollow ; when the pillar is required for use the two parts of which 
it is formed are placed the one on the other, and are then secured, and 
the pillar is set up in its place as when wooden pillars are employed. When 
it is desired to remove the pillar (the weight of the roof being then upon 
it) the fastening between the two parts of the pillar then eith:r fall apart, 
or are readily seyarated, the joint being so formed as to allow of their 
doing so notwithstanding the weight of the pillar. It is preferred to make 
the two parts of the pillar, which rest the one on the other, inclined or 
bevelled, so that, when placed the one on the other, the parts will just 
slide if not retained, and in order to hold the in their places whilst 
the pillar is in use the patentee employs a 1 v slides over the juint, 
and then prevents the parts moving the one on the other. 


1433. B. D. Goprrey, Milford, U.S An improved boot or shoe with leather 
uppers and tudiu-rubber soles at ed Gth June, 1861. 

The patentee claims a boot or shoe having a sole composed of two thick- 
nesses of india-rubber, the one being p: rmanentiy secured, as described, to 
the upper leather by nails or otherwise, and the two being united together 
by cement, as set forth. Secondly, so forming the two sules by vuleanising 
them in suitable moulds that they shall exactly fit the one upon the other, 
while one of them is adapted to the form of the foot, as set forth, and the 
other has the required shape for the tread of the foot. Thirdly, concealing 
the edge of the middle sole by causing the outer sole to project up around 
it, as set forth. 

1435. E. Hewert, St. Leonard’s-on-Sea, * Apparatus for creating or increasing 
air-draughts in flues or other channels for ventilation, &e.”—Dated bth 
June, 10, 

Thix invention consists in the application of screw blades or vanes in 
suitable channels, which, by their rotation, propel the air through such 
channels,—Not proceeded with. 

1443. H. A. Batsac, Paris, “ Electro-thermoietrical alarum.”—Dated 7th 
June, 1861. 

This invention relates to an improved alarum for indicating fires or other 
accidents or purposes by which an increase of temperature takes piace, so as 
to act on a thermometer connected with the alarum, the latter being set in 
motion at a suitable degree of heat by means of this thermomecer and by 
the electric current of a galvanic battery. —Not proceeved with. 

1445. H. DE Simencourt, Corbyn’s Hall, Dudley, aad J, K, BLACKWELL, 
Glow ester-terrauce, Hyde Park, * Reverberatoiry aad other Jurnaces.”— 
Dated ith June, 1861. 

The essence of this invention consists in the application of blast to rever- 
beratory and other furnaces with open ash-pits, without necessarily closing 
the ash-pit, the blast being distributed and applied in the manner described. 








































“Apparatus for churning, &e.”—Dated 6th 






























































1446. S. Bennett, jun., Handsworth, ‘* Utilising waste or defective picces of 
tubing made of von or of other metal.”—Dated 7th June, 1361. 

This invention consists in utilising the said scrap in the following 
manner :—For the utilising of serap or waste tubing of iron, the inventor 
heats the said waste pieces to redness, and makes an incision or slit in one side 
by means of a rotatory cutter or otherwise. The said incision or cut is made in 
a direction parallel to the axis of the tubing The piece of tubing now 
resembles a piece of skelp or unwielded tube. He opens out or flattens the 
slit tube so as to make it into a flat or nearly flat plate. The plates thus 
obtained are reheated if necessary, and passed between rolls, whereby they 
are made sufficiently flat to be used for various purposes.—Not proceeded 
with, 

1449. E. A. Cowrer, Great George-stret, Westininster, “ Protecting ships of 
war and land batteries.”—Dated 7th June, 1861. 

Portions of these improvements consist in a means of causing shot and 
shell, or other projectiles thrown by an enemy, to glance off from the sur- 
face of iron or steel plates in &@ more certain and complete manner than is 
commonly the case, by fixing a certain thickness of a softer metal on the 
face of such iron or steel plates, iich metal shall practically act as a 
lubricator to reduce the friction or adhesion between the | ctile and the 
plates at the moment of impact. The invention also consists in a method 
of attaching armour plates to the sides of ships and batterics. The 
inventor drills the bolt holes at the junction of the armour plates, part of 
each hole being in one plate, and part in the other, whereby the plates are 
more firmly secured than heretofore,—Noet proceeded with. 

1451. R. L. Cour, Minerva-place, Kennington-i 
ted 7th June, (S61. 
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horses." —D. 
The invenor fornmis a 
The fibre is woven into a 
(comprising the warp) interl 
to sccure the tufts of cocoa-nut fi 
is made up into a glove sufficicntly nd and four 
fing ers of the ostler, and it is lined with strong cotton, which 1s conti 
‘ glove to form a thumb-piece.— Not ys oceeded ¢ 
Moorgute-stret, Lowlon, “ Apparatus for regulating 
the sup) , —Datel Tth June, 
The object of this invention is to regulate the supply of fluids te boilers 
and other vessels or holders — For this purpose the patentee constructs and 
employs a cock or t Pr which controls both the inlet and the outlet at the 
e time, bay by the san tion of the handle, key, or spindie, 
cock thus effects both tl e supply irge at the same time. 
arranges it that the fluid can only be drawn off when it has re 
certain level in the vessel or holder, and the supply being kept upa 
the fluid is so discharged, the fluid in the vessel or holder is al 
ed at the heiz uired. ‘lo draw off the fron t e des 
1 fits to the cock a pipe communication with or forming t of 
charge way, and extending upwards to such level within the vessel or 
holder in which it opens at the height required. 
. J. Wines, Pinlico, * Double-act box spring hinges for swing doors.’ 
—Diuted rth June, 1861, 
The spring hinges are, aceording to this invention, constructed with 
‘ i S me unted a pa of rollers, working on a ci r 
pt in contact with the pair ef 
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ne pl ne or 
wz. The cise liers has a horizontal recipro- 
eating rteu thereto by n of the d to the bottom of 









Which is atts nehed a metal shoe, with centre } ever N 
’ — hold of 2 cam secured to the dise with roller 
ew ona stud or pi The descending incline plane or dise is formed witha 
projecting log on. each side to work in vertical slots in the metal box 
1457. H. Du Mont, Paris, * Photographic apparatus."—Deled Stk June, 
1861. 

This invention consists in a new or improved photographic apparatus 
sive puases of a motion. ‘to attain this result, instead 
vionless sensitive layer or plate, the patentee sut 
exposition to the light, a series of movable layers in propa 

ion, that is to say, only when the pl of the sensitive layer 
radial to the axis. The mechanism through he obtains suc 
subs itution of the sensitive layers, and the unmasking of ihe ray 
as follows :—The sensitive layers are fitted cither separately, or 
juxtaposed upon a cloth strip over the periphery of a cylindri or “p ristaa 
drum; a rotary motion imparted to the latter causes them to come suce 
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is fo d the first surfa The outer surface he forms by uniting two of 
the ridges of the last su » together by a sit stitch. 
1464, RTIN, Sid id we.”—Dated Sih J , 1881, 
rhis invention cannot be describe thout reference to the drawing 
w, “¢ sneys or fluca."—Dated Sth J 
is carried as follows :—Under one modification, 
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fixed to the tep of the chimne ot or can 3 this « bar or hook is 
ended an ordinary pulley. A length of wire rope or chain, equal to 
e the height of the nney, «1 over the pulley, and lowered 





ney; tl rope or chain are provided with 
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Barnes, and W. H. Wrixsor, Rathbone- , London 

naterials and apparatus sor the use of artist 11th 
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poses vte Belg ety aoged tet | DISTRICTS. 
(which may be for ; the central ent.) 
spindle or stem of tl} br i end, so that cm 
it may be r¢ ud ly tac - : uin, which how a ro Rewam Us- 
iorms an cnal cord 3. ae acceded with, 
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. VER / me we tr conmunicati ’ 
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tic » rendering barrels, butts, casks, t ind other Imerican Trade: Prospects 
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te n she¢ ictal. These ves-els may be made of ) ns: How Decided— Tut 
: Loft wo parts or staves united by dowels tongued and | of Creditors: Fis killings 
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Dated 10th June, \861. Texter Trrep ror MANstavanrer—T estonia, TO A Ramway 





When the still or evaporating boiler is used in connection with cooking 
stoves, the patentee places it towards the top and back of the same. so that 
the waste heat from the fires may be economised., He obtains a supply of 
sea or salt water to the still or evaporating boiler through the condensing 











worm chamber from the cistern in ordinary use, or from either of them, 
when they placed at a greater elevation than the said still or evapo- 
rating boiler. The most d cuishing feature of this invention, however, 








consists making t feed self-acting, and this is accomplished by the 
following apparatus :—A float is placed in the still or evaporating boiler, 
l 1 which passes through the cover of the said 


and to this float is affixed a rod 
still, and couples to the end ofa lever. Supported on a bracket at the 


in 












other end of the lev attached to a rod with lengeth-regulati spring and 

nut, is a valve or tap, situated in the salt water supply pipe the water 

falls in the still the float descends and opens the supply, and vice versa. 

1480. J. LANGDALE, jun., South Stockton-von- » “ Washing machine.”— 
Dated 10th Junc, 186 





This invention consists in an improved washing machine, which has a 
rotating chamber with closed ends, which chamber should be of polygonal 
form, the » same (as distinguished from the ends) being formed of 
bars or all intervening spaces between them, with their ends 
secured in the said closed ends of thechamber. ‘The bars follow each other 
in a serpentine or corrugated line, and those which approach nearest to the 











axis of the said cham are made headed in form, by which means the 
articles operated upon (which are put loosely in the said chamber) are 


ular rubbing surface as the said chamber 
rotates. A section of the said chamber or cluster of bars is movable to 
enable the articles operated upon to be inserted or withdrawn, The said 
rotating chamber is mounted and rotates in a suitable covered trough for 





exposed to a large area of irt 
















containing water, which is provided with a lid to permit access to the 
interior. 
1982. M. Hawnoy, Blaydox, Durham, “ Moulds for casting metals.”"—Dated 
10th J , 1861. 
order to produce sand moulds for casting articles of small depth, and 
are not under cut, and also to produce in a mould box either a flat 





surface of sand, or of sand having 


id, elevations or depressions of 
small depth upon it to form a,portion of the 
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apparatus constructed in the following manner:—A metal plate of the 
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manufacturers hold large orders for goods from American dealers, 
but shelve th rthe present, deeming it better to do no trade at 
ill than to supply ls for which the money may be never obtained. 
Alt | y the business recently transacted by our manufac- 
t s ms | l ' lueted on a ready money basis, yet there 
sums due to loeal traders from both the Northern 

Advert t itie trades, we may say thatin the screw manufac- 











t there a s on the books for America, and, although 
cash | " orders, the execution of them necessarily 
remains in abey present. The screw makers, however, 
ithe whok busy. There is a fair demand for the home 
markets, notwit i the factors exercise the utmost caution in 
ving out orders. The workmen in this branch are not working 
time, but their hours are lon er than they were two months ago, 

and matters re promising for the opening of the new year. 
I} e a few t orders for the Indian trade now in hand. 
Some « iss-founders are doing a moderate busine a similar 
re | es to a portion of the edge tool mak« but this entirely 
‘ ls on the particular markets with which business is done. 
Lhere are some orders in for Australia and for Spain for picks ; other 
makers have orders in for hoes, but those who are dependent on 
American trade are doing very littl. The tube makers are badly off 
for orders, and the electro-platers are not doing more than half the 
usual amount of business. In the f ign trade there is scarcely 


the merchants orders | 





anything doing ; ive been small for some time, 
and at this moment there are very few in hand. Some anxiety is 
felt respecting the Canada trade for next season. In the present 
state of affairs it is not improbable that the orders for the spring ship- 
ment will be deferred later than usual. The metal trade continues 
dull; the rolling mills in Birmingham are most of them working 
short time. The last advance in the price of copper is said to be 
forced on the smelters; the demand for the metal, since that took 
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the large qtantity of it now being used, notwithstanding the de- 
pressed state of trad No marked alteration in prices can be gene- 
rally looked for unless ace should soon be restored between the 


Northern and Southern States of America, Among the first branches 











to experience the benefit of that very desirable state of things would 
be the tin plate-trad in tin-plates there would immediately spring 
up anincreased demand, 

mecting of the creditors of Mr. Leonard Bower, railway screw 
‘ bolt manufacturer, has been held. Mr. Reece, the solicitor for 
Mr. Bower, st ithe object of the meeting, and that the accounts 
had been prepared by Messrs. Hartley and Lauidy with great care, 
and the valuations in detail by Mr. Richard Clarke, upon which the 
creditors might place reliance, and appealed to the sympathy of the 
mecting on behalf of Mr. Bower, referring to the honourable way 
of dealing in which Mr. Bower had carried on his trade, and the 
industry and practicable ingenuity he had brought to bear on it, and 
the lar stuns he had paid to many of his creditors present lie- 
ferring to the debt of Messrs, Molliet, Mr. Reece explained to the 
mecting the circumstances connected with the debt due to those 
gentiomen, and that they had a perfect right to take the proceedings 
they had done ust Mr. Bower with a view to enforce their 
chum; and disclaimed, on the part of Mr. Bower, any disrespect to 
Messrs, Molliet or his creditors, in not attending the meeting con- 
vened by the solicitor of the bank, it being found impossible to get 





t statement of the affairs ready by the time at which such 
mectiug convened; and stated that the accounts and valuations 
had only been completed last night. Mr, Laundy then read to the 
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creditors a statement of the affairs, which showed liabilities to the 
wnount of 416,440 lds. 7d., exclusive of liabilities on customers’ 
vills endorsed £6,604, and £1,400 mortgages on property ; esti- 
mated assets, £14,190. It was resolved, “* That the statement of 
Mr. Bower's affairs, prepared by Messrs. Hartley and Laundy, 
and the valuations of Mr. Clarke, read to this meeting, are 
atisfactory to the creditors present.” It was moved by Mr, 
Henry Sparrow, seconded by Mr, A. J. Beaumont, and unani- 


mously resolved:—*“ That a composition of fifteen shillings in the 
pound be accepted by the creditors, to be paid by six instalments, 
each of two shillings and sixpence, at three, six, nine, twelve, 
fifteen, and eighteen mouths, the last two instalments to be secured, 
or the trade carried on under the inspection of three creditors, on 
the usual terms of inspection; and that the creditors not present 
represented be requested to concur therein.” It was further 
resolved that the absent creditors be communicated with, and the 
litors recommended their adoption of the above resolution, 
Thanks having been voted to Mr. Hill, the chairman, the meeting 
broke up, Mr. Reece being requested to obtain the views of Messrs. 
Molliet. 

The Wolverhampton Chamber of Commerce has just taken steps 
to decide a question of considerable interest to persons accustomed 
to send large quantities of goods by railway. As some of the railway 


cre 


companies sull Insist on the revenue stamp being aflixed to every 
order for delivery of goods which have been forwarded, “ order for 
consigner under the impression that such order amounted to a 
transicr of goods that had been in warehouse, the case had been sub- 


mitted by the secretary to the Board of Inland Revenue, and a clear 





























reply obtained, that no stamp is required when the goods “are sent 
lor nnmediate delivery, and not with the intention of being warchoused, 
ul thstandis in the interval between the arrival and the delivery 
{ is may have been placed in the warehouse for custody.” 
Phi ties & point about which there has been much sore the 
North-Eastern Railway ( ompany especially having constantly 
f l to recogni wh orders for delivery without a stamp. 
liclative to the condition of operatives in Coventry the following 
Is eXtracted from a letter in the Guardian:—“ Allow me, through 
your columns, to ask for funds to enable us to provide what is 
‘ ry (| nad the passage, &e., so liberally provided by the 
( mil hi yi the emigration to Austraha of fifty of the 
t neg ribbon weavers of Bedworth, near Coventry. 1 have lately 
been t © on @ Visi it would not be p ible to exaggerate, nor, 
i i, to deseril rately, the extent of the destitution, The 
t how is | l from morning till night by poor creatures 
1 vl mt and si kly appearance bears full testi 
I >the eighteen 1 it 0 e privation they have gone 
t t Wel 1 ndon hospitals for three of 
ti j r bed | | ! urgical operations 
(on itation ol foot ng them, one and all de 
chur li rin wi amply compensated by the fact 
ol ullicic of food. | could relate hundreds of 
hi ct it | lf have witnessed, but L forbear, 
Din n ms to bet tands t substantial mode of relief, 
a i ben will on Ist ith the means, we hope 
i ! ! only t filty 3 re din the advertisement, 
l li i party ‘ lor Whom passages are 
] {th he } ym ! an Koglish merchant,” 
i is being made in Bi ugham, called “The People’s 
Light Much simplicity is disy ed in its construction, and it is, 
eq ! | trate wh i nees the | j y of its name, 
| Ll to to all } of artilivial illumination. 
e lan wi for lighting the romat tereoscopes exhibited 
0 soir One lamp was capable of lighting, with great 
eff a dozen large _stere opt Dr. Laver, the lecturer on 
Na il Philoso y sta that the lamp gives forth such a pure and 
light from V thin and perfectly white sheet of flame 
that it ipplical the copying of collodion photographs at 
nigh lis vell suited to the microscope. his is an entirely 
new feature in the history of artificial light. 
A sin i | painful accident happened on Friday evening, in 
I} ngh when an explosion took place at the establishment of 
M Thomas Cox, button and umbrella manufacturer, Alcester 
street. dtay rs that Ul ceident took place in one of the japan- 
ning stores, where turpentine is intermixed with the preparation used 


various kinds of buttons. ‘Iwo young women 
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at work near the stove at the time were injured by the explosion. 
The eldest, aged twenty, is a japanner, and the injuries she has re- 
ceived are so serious that her life is despaired of: her skull is 
severely fractured in two places, ‘The other, a girl of sixteen, was 
hurt in the side, but not seriously. It seems that the iron door of 
the stove was burst from its place by the force of the explosion, and, 
striking both the girls, inflicted the injuries described. No other 
damage was done with the exception of a broken window or two. 

An explosion has also happened on the premises of Mr. Lilly, fog- 
signal manufacturer, Bradford-street, Birmingham. Some time ago 
a similar accident took place at this establishment, when two lives 
were lost. Since that time the precaution has been taken to provide 
separate rooms for the makers of the signals—chiefly young girls. 
At the time nameda girl, named Enima Dawes, was at work closing 
the signals, when some of them exploded, and the effect was to 
injure her rather seriously. She was quickly conveyed to the 
hospital, but is now an out-patient. ‘The damage done to the work- 
room was but of small extent. 

Anengine tenter, named William Biddle, twenty-three years of age, 

was arraigned last Saturday, in the Stafford assize court, charged 
with the manslaughter of a miner on the 9th of December last, at 
the colliery of Messrs. Bloomer and Davies, at Pelsall. The managing 
engincer stated that the prisoner's duty was to attend to the engine, 
and to start it, slacken it, or stop it. When the bell rang four times it 
was thesignal that the men were coming up. When they got near the 
top another set of bells rang—-one to indicate that he was to slackev, 
another that he was to slacken again, and the third that he was 
to stop. A banksman, working at the colliery in question, de- 
posed that, on the 9th of December, at six o'clock, he was near 
the pit’s mouth, and he saw the handle connected with the bell 
move four times, intimating that sume men were coming up. 
He saw the deceased coming up faster than he had seen anyone. 
As the skip came towards the pit’s mouth its pace was not diminished, 
and, seeing that he was in danger, witness pushed the wagon over 
the pit’s mouth to save deceased from falling into the shaft. As soon 
as he had got the wagon across, the skip, being overwound, turned 
over, and deceased fell out. He fell on the wagon, and was killed 
on the spot. An engine-man at the colliery stated that, as it was 
the prisoner's first day, he offered to draw the men up and let them 
down, but the prisoner said he might as well do it first as last. 
Witness heard the bells ring as Hineks came to the top of the pit, 
and told prisoner to put the break on. Prisoner said nothing, and 
then the second bell rang. He hooted to the prisoner again, and he 
did not do it then. It then rang a third time, and the acei- 
dent happened. It was quite momentarily, The prisoner, on 
being asked if he had any question to ask the witness, asserted that 
the latter had charge of the engine at the time the accident occurred. 
The jury found the prisoner guilty, but strongly recommended him to 
mercy. He was sentenced to one month's imprisonment. 

Last Saturday evening, Mr. Dudley Varsons, manager of the 
goods’ department of the London and North-Western Railway in 
this district, was presented with a testimonial by the officers and 
men engaged on the line. The presentation took place at Mr. Par- 
sons’ residence, Wolverhampton. ‘The testimonial consisted of an 
address, a valuable timepiece, with appropriate devices, and an 
elegant silver salver, manufactured by Messrs. Cox and Savery. 
The address purported to come from the oficers and men employed 
in the goods’ department of the Trent and Stour Valley branches of 
the London and North-Western railway, and the occasion was 
described to be Mr. Parsons’ removal from the management of that 
district, to that of the central division, and asa small token of the 
high appreciation of his public worth and private virtues. The 
subscribers, while expressing their regret at the loss of so able and 
respected an oflicer, congratulated him at the same time on his 
appointment to a more extended sphere of action. ‘The salver bore 
an inscription expressing, the same sentiment. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 
(From our own Correspondent.) 


Liverroo.: Capital Run by the Pacific Steam Navigation Company's 
New Steamer Pera: Iron Shipbuilding at Liverpool: Mersey Dock 
Board (Another Million Wanted!) — Tue Great Eastern * Pro- 
GRESSING SATISFACTORILY” AT Mitrorp — Norrugrn MArrers: 
Consett Works, Messrs. Stephenson and Co., §e.: Trade on Tyne- 

i Hawks, Crauvshay, and Co. Dining their Men by Com- 

pames: Northern Chairmakers’ Union: Screw Collier jor the 

Australian Coast: Development of Street Railways in Darlington : 

Corron Imports: The Gap in the Supply — Derences or THE 

Hunner— Tne New Coat Lise: Reported Abandonment of the 

Project for the Present—Vur Werk AND THE Future. 





We commence with Liverpool. A satisfactory run has been made 
by the Pacific Steam Navigation Company's new iron steamer the 
Pera, which arrived in the Mersey from the Clyde at 9 a.m. on 
Friday, having run the distance fromthe Cloc h Lighthouse (to the Bell 
buoy in twelve hours and twenty minutes) in fourteen hours, exclusive 
of stopping for high water to enable the ship to cross the | The 
Pera, during the run, attained a speed of fifteen knots, with a pres- 
sure of 33 lb. to the sc aare inch, the engines making 23} revolutions 
per minute, while the consumption of (Scotch) coal was at the rate 
of 380ewt. per hour. She was built by Messrs. Jolin Reid and Co., 
of Port Glasgow, who constructed the Callao, Valparaiso, &e., for 
the same company. ‘lhe machinery is on the double-cylinder prin- 
ciple of Mess Randolph, Elder, and Co., of Glasgow, and the 
engines are the teath pair supplied to the company by the firm. 
The Pera will start for Valparaiso on Saturday, and will take out a 
considerable quantity of military stores, besides a number of 
England's gallant seamen and marines. Mr. Thomas Blissett, of 
Liverpool, has been completing the Pera’s armament during the 
week, furnishing, as he has done to all the steamers of the Pacitic 
company, some of Clay's heavy guns, besides small arms. A large 
iron-built ship, the Emily Waters, was launched on Saturday, 
from the yard of Mr. W. C. Miller, who presided at a 
hospitable entertainment, with which the interesting proceedings 
were wound up. Mr. Miller, in responding to the toast of bis 
health, said he was satistied from experience that Liverpool enjoyed 
many advantages as a port for shipbuilding, possessing as she did 
all the raw materials in an unusual abundance. She had iron, coal, 
and copper at hand, while she was the cheapest port in the king- 
dom for timber required in shipbuilding ; at least, so far as teak is 
concerned, he found that it could be purchased cheaper in Liverpool 
than in any other port except London. A great deal had been said 
as to the higher wages paid in Liverpool] than in other places; but 
he, for one, did not believe in it. On referring to the Parliamentary 
report on the gunboat inquiries, allusions to his having built four 
of which had been made, be found that at Shields, at Sunderland, 
and at Hartlepool, they could not build cheaper ships than at Liver- 
pool, if built under special survey. 

At the last weekly meeting of the Mersey Dock Board the engi- 
neer was instructed to proceed with the construction of a shed at 
the east end of the new north steam dock, at a cost of £6,500. It 
was agreed, on the recommendation of the Works Committee, that 
a shed should be erected at the new north end carriers’ dock for the 
Lridgewater trustees, who are to pay (the lease being for seven 
years) 5 per cent, upon the foundations underground, and 74 per 
cent. upon all the erections above ground. Some conversation having 
passed with regard to the Woodside landing stage, which Mr. Boult 
characterised us “ £100,000 thrown away, for it was of no utility to 
the dock estate, and scarcely any to the public who crossed the 
river,” a report was read from the Special Committee on Dock 
Plans, to the effect that further graving dock accommodation was 
required on the Liverpool side of the river, owing to the increased 
trade of the port; and that the sum of money to be asked for, in 
the borrowing powers of the new dock bill, should be one million 























adopted, said it was necessary that some specified amount should be 
inserted in the bill before it was deposited; but that amount 
was subject to revisal by the board when they came to consider 
the bill ‘before it went into the committee of the House. The 
money would be required for the erection of corn ware- 
houses, for the improvement of the Waterloo Dock basin, 
two new steam docks, with four capacious sheds on the margin 
of the docks, a new timber dock, a new carriers’ dock, new graving 
docks, the purchase of land at the north end from Lord Derby, 
and the erection of a frontage wall to that land. Mr. Laird, M.P., 
said it had been previously stated that there was money out of 
surplus revenue to build the new corn warehouses. He should not 
at that meeting move an amendment to the motion, but he must not 
be considered as assenting to it. He adhered to his previously- 
expressed opinion that this bill was an injudicious one, for the 
amount had crept up gradually to a million, and had become merely 
a repetition of the measure of 1855, which was thrown out by 
Parliament. Messrs. Bold and Bushell having concurred in the 
remarks of Mr. Laird, while Mr. Shand denied that the bill was 
identified with the scheme of 1855, the motion was agreed to. 

The repairs required by the Great Eastern are progressing satis- 
factorily at Milford Haven, and it is expected that the “ big sbip” 
will be ready to put to sea again in February. 

Irom the north it is stated that the Consett Works, in regard to 
the closing of which such anxious fears have been entertained, are at 
present occupied from ten to twelve days a fortnight. Messrs. R. 
Stephenson and Co. are working full time, having 100 locomotives 
in course of construction, upon which, and other machinery in pro- 
gress, 2,000 men are employed. The rolling mills in Messrs. Hawks, 
Crawshay, and Co.’s ironworks at Gateshead are also fully occupied, 
but the machinery and other departments are not so well employed. 
rade generally on ‘I'yneside is still spoken of gloomily. he 
chemical market has shown, however, a little animation, in conse- 
quence of a demand on French account, but this inquiry is not 
sufliciently strong to raise prices, which are at present low. On 
Tuesday, Messrs. Hawks, Crawshay, and Co. entertained the whole 
of their vast array of workmen at dinner. As there was no building in 
Gateshead large enough to contain the whole of the men employed 
at the works, they were divided into companies, each of which 
numbering some sixty persons, dined ata particular inn. By this 
arrangement the dinner was held at upwards of twenty different 
places. The principals of the firm, with their clerks, foremen, and 
those workmen who have been more than twenty years in the ser- 
vice of the Company, dined at the Queen’s Head. ‘The party at this 
inn was the most numerous, as a goodly proportion of the artisans 
in the employment of Messrs. Hawks, Crawshay and Co., are old 
servants. The annual meeting of the Northern chain-makers 
trade union was held at North Shields on Saturday. The aim of 
the union has been to prevent strikes, and to check, as far as possible, 
the sale of inferior chain by urging consumers to see that their goods 
are subjected to a proper test. It was stated that at Sunderland a 
good deal of inferior small chain was manufactured, and a recent 
case was mentioned in which the lives of sailors had been jeopardised 
by the use of this inferior article. Amongst other business trans- 
acted it was resvived to call the attention of the Sunderland ship- 
owners to this matter. We note the Jaunch of a small screw steamer, 
the Beautiful Star, by Messrs. Richardson and Co., at Walker. She 
is intended for Australia, and will be the first screw collier employed 
on the coasts of Now South Wales, being destined to run between 
Sydney and the coal port of Newcastle. ‘he dimensions of the 
Beautiful Star are--Length between perpendiculars, 123ft.; breadth 
of beam, 17ft. depth, lift. Her engines are of 3U-horse power, 
and have been constructed by Messrs. J. ‘Thompson and Co., of 
Spring Garden Works. A street railway has been rapidly carried 
out in Darlington, and is now nearly completed, ‘ Operations, we 
understand,” adds a local paper, “have been commenced at the 
further end, in order to connect the neighbourhood of the iron- 
works with the line at the coal depots, and that small portion we 
may conclude, from the experience we have gained in watching the 
formation of the larger undertaking, will be very speedily put down. 
The other day, an opportunity was afforded us of seeing the cars 
under cover at the new engine shops of the Stockton and Darlington 
Railway. We are satisfied that when they appear before the public 
they will meet with universal satisfaction, so complete are all 
their appointments. One is called ‘Wellington,’ and the other 
* Nelson.’” 

The gap occasioned in the cotton imports grows wider and wider. 
The annexed figures show that the loss of cotton thus far from 
America has been, as nearly as possible, 600,000 bags, although the 
Indian deliveries have increased 426,000 bags. ‘The receipts from 
Egypt have also unfortunately fallen off just when they were most 
wanted to the extent of 91,000 bags. But let the imports to De- 
cember 21st in both years speak for themselves :— 















1361. 1860. 
Bags. Bags. 
American oe 0s ee ee ce ow BREE os. os SE 
South American ae lew es 98,081 2. oe 97,145 
W. Indies, Demerara, &c. “ee 3,826. oe 1,138 


East Indies .. .. ce coe ee ee 976,88L 2. oe 550,603 
Egypt, BC... co co oo co oe 106,00 .. «. 196,415 


2,977,333 3,239,198 


We published last week some statistics illustrative of the state o 
employment in Manchester. A later return exhibits no very 
material change in the state of affairs. The number of establish- 
ments stopped altogether is eleven, as compared with ten in the 
preceding week, but there are forty-tive cotton-mills working full 
time with all hands, as against forty in the previous week. With 
regard to forty-seven machinists, from whom information has 
been collected, it appears that of a total of 7,280 persons usually 
employed 5,118 are working fuil time (5,276 previous week), 1,088 
short time (892 previous week), and 997 are out of employment 
(1,085 previous week). ‘The return as to twenty-three foundries 
exhibits no change at all, the figures remaining as given last 
week. On the whole, then, it may be concluded that things have 
at any rate grown no worse, if they have not changed much for 
the better, 

Arrangements are in contemplation for the better defence of 
the mouth of the Humber, with a view to the protection of the 
port of Hull. We have had a great outcry from Liverpocl lately 
as to the necessity of protecting the Mersey, but, considering the 
magnitude and importance of the interests bound up in Hull, that 
great port ought certainly not to be neglected. 

It is reported in the eastern district that the new “coal line” from 
March to Askerne, which the Eastern Counties Company recently 
undertouk to support, stands over for the present. ‘The reasons 
assigned for this step are the uneasy state of public affairs, the 





PRICES CURRENT OF TIMBER. 

















1860. | 1861. | 1860. | 1861. 
Perloaod— 4s £6 4% £3.) Perlead— 4348/4 8 £ 
Teak...seeeeeeeees 151017 «/15 016 © Yel. pine, per reduced C. 
Quebec, red pine .. 310 410] 3 5 4 0 || Canada. Ist quality 17 1018 10/17 019 0 
yellow pine.w 30 4 0) 3 0 315 2nd do .. 12 01210/ 12 013 0 
St John, N.B,yel. 6 0 510) 5 0 510 Archangel, yellow. 13 014 0/14 015 6 
Quebec, oak, white5 © 510] 5 0 510 ‘| Ss. Petersbg. yel... 12 0 1210 1210 13 10 
bi 3a 4014000 Finland.......... 9 010 0| 9101010 
~0000/0000 Memel ......cc0e 10 015 0| 10 015 0 
+ 319 415) 310 415 | Gothenburg, yel... 10 01110/10 01210 
- 310 6 0; 310 60 white 91010 0 91011 
- 3215 310) 3 0 4 0 | Gefle, yellow .... 10 011 0} 11 01210 
-~ 310 4 0} 310 4 O | Soderhamn ... .. 10 0100/11 01210 
ga... e 35 310} 310 315 Christiania, per C 
Swedish .......... 210 215) 315 3 0 12 {by S3by9>23 035 0) 22 Oud O 
Masts, Queb. rd pine 5 0 6 0 : 060 | in......-yellow | ss 
LpineS 0 6 0 060 Deck plan. ts j 
idpined0 00 0/0000 / wath sin OM 1 4) O14 14 
Lathwood, Dantz,fm6 0 610; 6 0 7 © | Staves, perstandard M 
&&. Feters.8 0 810) 9 © 910 | Quebec, pipe .... 60 0 700, 50 0 550 
Deals, geet 12 ft. Ag “gs |  os8.0 | puncheon 16 0 180/16 0 10 
Quebec, wht. spruce 0 0 | Baltic, crown 7 
&. John,whtsprucel’ 016°0 15 01710 | pipe ..... } 160 01700 1700 1800 





SCOTCH PIG IRON REPORT. 


s. d. 
No. 1 Gartsherrie .. .. 58 0 f.o.b Glasgow. 
1 G.M.B. 8 0 


” -B. eo ee 9 oO. 

oe Do. nw ae Oe & do. 

M. Nos. Do. oo oe EC wy do. 

WARRANTS, 
ous s. d. 
“5 N ash prompt, .. .. 49 O perton, 

> an ong { 1 mo. open, ; eo oe 49 3 do. 
G.M. ag ls mos., ,, eo co 4 6 do. 
c 3» eo eo 49 9 do. 


MANUFACTURED IRON, 


Bare, Govam .2 « «ec o 7 8 @ 
» Common os o oo © 6 
Drumpellar, Common .. 
Do. CSE on ce oe 71 OG 
Plates and Sheets ., .,. 


oo oo O89 6 Cte dM 
Rails oo 6s e8 «© 7 5 0 
Pipes i: aon es 5 0 0 
Chairs eo 08 se ee 400 


GLaseGow, 24th December, 1861. 


The more pacific view of the American difficulty which has been taken 
during the past week has tended to encourage speculation, and a fair busi- 
ness has been done in our pig iron market at slightly advancing rates: 
Transactions have t:ken place from 48s. 6d. to 49s., and we close to-day 
rather quietly at 48s. 9d. cash. 

Shipments last week were 8,515 tons, against 8,202 tons in the corre 
sponding week of last year. 

Suaw, Tuomson, AND Moore, Metal Brokers. 








Benson’s Watcnes ann Crocks.— Perfection of mechanism.”— 
Morning Post. Gold watches 5 to 100 guineas; silver watches 
2 to 50 guineas. Benson's new Illustrated pamphlet, free for two 
stamps, descriptive of every construction of watch, enables persons 
in any part of the world to select, with the greatest certainty, the 
watch best adapted to their use. Watches sent free by post on the 
receipt of a remittance. J. W. Benson, 33 and 34, Ludgate-hill 
and 46 and 47, Cornhill, London, E.C. Established 1749.—Apv. : 


SvusstituTe ror Corron.—One of the effects of the sudden stoppage 
of the cotton supply on the breaking out of the war in America 
has been to call public attention to the substitutes which might be 
found for that precious substance. The question is an old one. 
In the beginning of this century the Emperor Napoleon I. decreed 
a reward of one million of francs for the discovery of a method 
by which flax might be spun as fine as cotton, and Philippe 
de Girard (of Vaucluse) solved the problem, and would have 
received the promised reward but for the sudden fall of the Im- 
perial Government. The Restoration offered Girard the pitiful 
sum of 8,0U0f. by way of a loan on his invention, but he preferred 
leaving France, carrying his invention with him to Austria, whence 
he proceeded to Poland, and there established a spinning-mill, 
around which a small village soon sprung up, now called Girardow. 
A few years ago the present Emperor granted the family of Girard 
an indemnity of 200,000f., by way of reparation. “Meanwhile 
other inventors had come forward—'Tissot and Montagne, in 
1519 ; Laforest, in 1827; Totte, in 1829; and M. Edmond Bertin 
in the present year. he method of the latter does away with 
the steeping of flax, and this, as well as all other fibrous plants, 
may be stripped by his machine in a superior way, by which 
the length of the fibre is preserved, and an extraordinary 
degree of smoothness and suppleness is insured. Another inyen- 
tion of the same kind has sprung up in America, and the inventor 
Chevalier Claussen, has imported it into France. He strips the 
fibrous plants by a chemical process and repeated maceration, by 
which he rids the fibre of the gluten and other adhesive substances 
it contains. The produce of these operations he calls “ fibrilia,” 
and it is described to be a substance so closely resembling cotton as 
can well be iinagined. Spun with wool it produces stuffs of a very 
— quality ; and, alone, it appears to be stronger than cotton. 
W iether this substance, which, in fact, is nothing more than the 
fibre reduced to its simplest expression, will acquire a permanent 
position in the market, time alone can show. 


Frencu Postace.—The question which naturally occurs to every 
one conversant with the subject is this—Why should we pay 8d. for 
a half-ounce letter from Dover to Calais, a distance of only twenty- 
four miles, when we can send a letter of the same weight from 
London to New Zealand, a distance of more than 16,000 miles, for 
Gd.? And not only in this latter case do we send it more than 
6.0 times as far, but are actually charged 33 per cent. less. ‘The 
following ‘we afew specimens of the rates of charges for a half- 
ounce letter :—From London to New Zealand, 16,100 miles, only 6d.; 
ditto, to Sydney, 15,000 miles, d.; ditto, to Calcutta, 14,000 miles, 
6d. ; ditto, to St. Helena, Cape Town, Quebec, Alexandria, the 
West Indies, &c. But here we have a set-off. For a half- 
ounce letter from Dover to Calais, twenty-four miles, 8d.; ditto, 
from Inverness to Jersey, 640 miles, 1d. But Jersey to the nearest 
town on the French coast, only a few miles further on, 8d. Now, 
does not this look like levying black mail on her Majesty’s lieges ? 
We are told that “ Salus populi suprema est ler.” Do we find this 





aspect of the money market, and—probably this is the most conclu- 
sive argument of all—-the terrible cuntests which the promoters fore- 
saw in Parliamentary committee-rooms. If the withdrawal of the 

‘heme has been actually determined on for the present, the Great 
Northern shareholders may congratulate themselves upon the clear 
prospect again before them, for there can scarcely be a doubt that 
the proposed line, if carried out, would materially breach upon 
their valuable coal traftic. 

This has been such a broken week—what with the mournful tri- 
butes of respect universally paid te the memory of the illustrious and 
good Prince Albert, and the welcome Christmas holidays—that our 
“notes” are rather broken and disjointed also. In fact, till a de- 
cision is come to, one way or other, in regard to our untilial off- 
shoot across the Adantic, all Mr. Bull's affairs are more or less out 
of joint, and the worthy old fellow has had some difficulty in set- 
tling himself down comfortably, this year, to his Christmas hearth. 
Doubtless, as he gazes thoughtiully into his bright fire, he sees that 
it is as vain to attempt to interpret the future in store for him as it 
is to mould into form and fashion the vagaries of the glowing em- 
bers. Trusting humbly in God, however, may he 














“Take arms against a sea of troubles, 





sterling. Mr. Rankiv, in moving that the recommendation be 


And, by opposing, end them.” 


the case here? Other instances could be easily quoted, but the 
above will snilice to show the existing incongruities of the present 
system. ‘The fact that a profit of £56,000 per annum is made 
on this route clearly shows that the public are taxed to the extent of 
£56,000 more than is actually necessary to defray the expenses 
of transit. Why should not the Post-office authorities be 
content with moderation, and only insist on making a clear 
profit of one-half the sum, say £28,000? Surely the public, 
tor whose benefit alone the Post-oflice exists, would be thus 
more equitably treated. It may be objected by the Post-oftice 
authorities that, since they lose £466,000 on various other 
naval lines, they require the above £56,000 to attempt to make 
both ends meet. but why not let every case rest on its own 
merits, and a fair charge be made when fair value is given, 
which, judging from the above comparative rate of charges, cannot 
be said tv be done in the present case? When tt is remembered that 
the reduction of the postage in this country from 9d. to 1d. has 
created an increase in the number of letters annually passing 
through the Post-ottice of nearly 500,000,000, is it not natural to ex- 
pect that a similar reduction in the postage between England and 
France would largely increase the international correspondences ? 
| The arguments brought forward in support of the reduction in 
| 1839-4) are quite applicable to the present case.—Leeds Mercury. 

















